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SURVEY.. MAXIMS 

However apparently valuelees the oountrg, .... a know- 
ledge of...& qountry is tho first step to improvement and ... mud 
be based on good maps [ 168 1. 

ANDREW WAUQH. 

Where the conditions requisite to ensure accuracy are not 
oarried out, errors will be generated and accumulation of 
error must be expected [ 286 1. 

 DREW WAUQH. 

Sound training in the first instance, and vigilant inspection 
afterwards, are essential to the success of all great undertakings. 
in every country [ 290 1. 

ANDBEW-~$!AUQH. 

Neither the Himalaya, snows, nor arid deserts, nor dense 
unhealthy jungle, nor hostilities, ... have been allowed to arrest 
the progress of surveys in our time [ 283 1. 

AXDREW WAUQH. 

Nothing is impossible which has not been tried [ 205 1. 
ANDREW WAUQH. 

Surveying is a profession which requires exclusive devotion 
to achieve much above mediocrity [ 143 1. 

AX-DREW WAUGH. 

Working out traverses with logarithms or ... tables is neither 
a n  exhilarating or interesting occupation, but i t  is unfor- 
tunately a work which all revenue surveyors are at times 
obliged to  do [ 265 1. 

DONALD -VANEENEN. 

As time r o b  by people forget, after elaborate and eqenaive 
surveys have been made, ... that the old documentwas g o d  
in its generation, and correct to the egtent of information 
then procurable [ 317 1. 

HENEY !Jhmunm. 
. . 

The sub-assistants of the Great Trigonornetrim1 Survey ... 
would ... make every personal sacrifice for the honour and suo- 
cess of the Department. ... No class of men in India go through' 
more hardships and privations, and none are more cheerful, 
well disposed, obedient and loyal [ 409 1. 

ANDREW WAUQH. 



VOLUME I 18th Century , ' Published 1945. 
- .  

VOLUME 11 1800-15 - ; , 1950. 

VOLUME Ill - 1 ~ l f i 0  - . ' ' - ' - 1954. 
i 

VOLUME I V  1836-43 George E k e s t  ' . . , 1958. 

V O L U M ~  V 

Published 1968 

PRINTED IN INDIA 





J%,tch a f  tbc S u  Fr i dkok Rn%ge.  From the n l l a ~ c  oF Hubcc  b - K ; ~ L  
4 - 

A - S r - n i t  3 ? r a r r r P r s .  . - 
, - 8-  P? 6 p r w L w y  Dt ! 

&, 
-, C- Vil lrgt  or P h r r r l r  

? 
L ' D S~harah ktovnta;m., 





Supplementary to lists on p. xiii of Vol. XI, pp, 

. . . , 

wniMt plnta l a .  dd. & W e d  D i s t r i d r  ' 

b l o w  A, R.. entar BM. Cd. MS. Cohbpu of 
Mg. Map ~p_L]ic Britbh Mweum, 1861. 
BY. Caf. fi. ~ahbg u c  of Prinlcd M a p  in  the 
Brilinh Mweum. 

&k.w Bnchanan enLer Bnllock 
Historic Delhi. Hnmphry Bullock, Delhi, 1951. 

Burkill Chptera on the Hislory of B d o n y  in  India,  
I to rn. 1. a.  Burkill. Journal of the Bo. Nd. 

B i d .  Soc. vols. 51, Dec. 1953 ; 54, Dec. 1856 ; 68, 
Doc. 1961. 

&low Geo. Eve red  insert Geo. Mag. 
Qmgraphical Magazine, London, monthlr  from 1874. 
m1. 2, agaimt Izznt OoUah; af end of the line 1 

r d  Izznt. 
col. 2, crgaimt Thackeray. for Notee rend Notices; 

bdow JTilliamq inseri Williams, a. R. o. 
Ewlorical & Slatistical Memoir of D d r o  h n .  
o. B o. Williams, BCS., Roorkeo, 1874. 

to n.7 add Fleminn's fdbks.. 1 0  Cd. ( 157 1 : 1-inch . , -  

map ; ib. ( 191 )c: 
to n.4 add ; 1 0  Caf. ( 196-7 ), Yorrieson's svgs. 

18114.  tr. from 10. to-1ndia,-1924. 
to n.9. an amended rv ( v ), a j k r  Blunt add 

I 0  Caf. ( 111, 181 ). 
a t  end of note 1, add : Sackville'a maps, 

MRIO. 5 5  ( 1 2 4 . 3 8  ) ; 56 ( 2 ). 
n.3. amended rn ( v i ) .  for 180 read 180-1. 
to n.4, add ; I 0  Cat.  ( 210. 226 ) 

t o  n.6, amended rv ( v ). add ; I 0  Caf. ( 210 ). 
routes 1808. 

a t  end of para 4 from bottom. 0% 1812. imtri  ref. 
lo new no&, to read ; 1 0  Caf. ( 226 ). 

to 0.6 add ; I 0  Cd. ( 217 ), Blake's fdbk. 
n.3. Line 2, jor 38 el a q  read 36-9. 
to  n.10 amended rn ( vi ), add ; I 0  ( 210 ). 

rontea of 1812. 
to  n.10 add ; I 0  Cpl. (210  ), m a p  of 8 .  frontier. 
n. 2, line 2, before BSC.. imcrl ; 1 0  Caf. ( 1'01 ), 

Smyth's svy. ; to  n.3. . I 0  Ca!. ( 201 ), Raper's 3-q .  

n. 1, &I. elsewhere and after Kcfa  insert I 0  Cot. 
( 266 1. 

under a d i o n  E L F ~ S T O X E ' S  M ~ ~ S I O H ,  para 1, li?e 5. 
afkr Kaahmir irurrrt rej. b new no&, lo read 
dighiins held Kashmir 1752 to 1819. 

to  n.7, add ; Macartney'e rontes. I 0  Cd. ( 259 ) ; 
Ouon Hightwya ( 207 ). 

a t  end of para 2 from bottom. offer criticnl cnla  
semi-colon. 

t o  n.4 add 0 C d .  ( 4 7 8  ). Macartney'e mnp of 
Kingdom of K%d, 1809 ; rsviaed. London, 1838. 
to  n.8 d d  : I 0  Cd. 1 2 3 4 5  \. Tickell's routea , . 
to  11.15 odd' ; ~ e m d i r  on Mnp of Afghanistan, 

I 0  Cd. ( 4 7 3 4  ). 
para 8, line 4, befotc pl. 8 i d  W, i ~ e r i  71 n.2. 
n.2. &/ore YRIO. imcri I 0  Cd. (467-4  1. and to  

e l 0 - a d d  :Snow Mountains laid d o u - n ~ ~ a t h u u r  
to ~ o r a d i b i d ,  I 0  Caf. ( 468 ). 

.t end of para 1, after Ganges add [ I : 72-3 1. 
a t  end of para 3, after Ludiana odd I 0  Cat. ( 354 ). 
at and of para 6 from bottom a j k r  peak add [ v, 83 1. 
n.3. line 2, a f f a  292 inacrl , I 0  Caf. ( 296 ) ; and lo 

1.5, add ; m a d  s-qs. X. of Bangalore, 1801, 
J. Colelrooke, I 0  Caf. ( 295 ). 

notes 6. -7, 8. for 00 mad 1800 ; to n. 8. add 
; Arthuf'n svy.. 1800. I 0  C o t .  ( 295 ). 

t o  7, add ; nvy. of a. frontier of Mysore, 1801. 
1 0  C C l 2 9 8  1. 

ENDA; VOL. 

. v to vii of Vol. Ill, and p. v of Vol. IV. 

to n.6. odd Morhn ' r  rvy. of Nqamnngalam 1803, 
' I 0  Caf. ( 296 ). 

to n.2, sdd : I 0  Cd. ( 395 ). Canara, R. Div., n.8. 
Ward. 1806. 1-inch t o  m. 

to n.6. odd : Memoirs. 5 vols.. 1808. I 0  Cat. - .  . 

( 295-3 ) ; m a p .  1902-8. ib. ( 293-5 ) ;-Mysore & 
Ceded Dinte.. 1815. ib. ( 320 ). 

to  n.6 add ; 1 0  Caf. ( 391 ), 8. Arcot. 4-m. to  inch. . . 
1805-14. 

to  n.6, add ; Everest's J a v a  Journals, I 0  Caf. 
( 679 ). 

to  n.5 add ; I 0  Cat. ( 619 ), Baker's J ava  memoirs. 
pl. 13. to laat note af&r original add I 0  Cd. ( 357 ), 

=lo. SIT-15. 
n.8, aa amended m ( vi ). before I 0  Caf. ( 33 ) 

i m w t  trgn. and d end odd ; C m .  dist. m a p ,  
I 0  Caf. l 320-1.415 ). 

a t  begins& of n.4, before Memoir. imer l  Hardy's 
a . m .  map, I 0  Caf. ( 454 ) ;  

to  n.5. add ; I 0  Cd. ( 416 ) ; Kathiaaar,  Cotch 
& srt of Gujarst in 13 sbkta. ib. ( 454 ): 

n.2, Lfme Journal i m a l  Sketch, I 0  Cd. ( 482 ). 
t o  n.3, add ; I 0  Cd. ( 485 ) ; 10-m. map of Azer- 

baeejan, etc., Sutherland, 1808-9. 
to  n.6, add ; I 0  Cd. ( 6 2 3 4  ), obsna. by Golding- 

ham. 
para 4 &om bottom. at end of line 5, afkr Mysore, 

imert ref. to new note b rend ; Mackenzie's routas 
& m a p ,  1792 to 1802, I 0  Caf. ( 318-9 ). 

line 2 of pare 5 from bottom, agaimf pl. 11 i m a f  
ref. b ncw note b rcad incl. m r o .  135 ( 6 5 a ) ;  
Myeore Dominions, preeented by Mackenzie to  
Mark WilJsn. ~Vadras. 22-10-1808. 

to n.3 add ; I 0  Cd. ( BP6 ), 11 sheets unfinished 
1807 ; 9 shwte, issued 1821. 

to  n.9. add ; BM Cd. Pr. 52415 ( 18 ). 
para 2 from bottom. line 2, after 1816 imert ref. b 

new no& b r d  16 m. to  inch, 9 sheets, 1816, 
lo. Caf. ( 85 ). 

to  n.3 add ; 1 0  Caf. ( 354 ), svy. of bIndras & En-  
virons.. Dec. 1805 to April 1806. 

ml. 2, t o  para 3. oflcr Cochin i m e d  ; I 0  Cd. ( 414 ). 
col. 2, irueri new line 6 ;  Dec. 180.5, svy. of St. 

Thomi?, Madras. I 0  Cat. ( 354 ) [ 316 1. 
col. 2, under BLAKE imert new line 5 ,  m. c .  1806, 

Elizabeth Lidmgton to old line 5 after ( 6 2 2 )  . 
add rv ( 638, v ). 

col. 1, under B m v r ,  line 7 ,  for 632 read 320, and add ; 
Conoll ( 86/92 ). 

a t  end oPLina 14, aftcr ( 31 1 ). add ; I O ' C ~ .  ( 196 ). 
rt end of Line 5 from bottom, 40 c a n ~ l  add 

JASB; u. 1833 ( 112-4 ). 
col. I under BGCMNAN d cnd or line 7 add Burkill. I 

(865-8). linc I 1  k j m e  1800 enlw From k h y  
lined 14-5. M. compiled and 

to n.4, add ; I 0  Cd. ( 169 ) ; db t .  m a p ,  c. 1814. 
col. 1. under C~LKBEOOKE,  Henry Thornas af end of 
line I 2  add Burkill. I ( 903 4 ) d end of linc 18 add 
i n t ended  in Botnny. 

bat line a j l u  ( pl. 11 ), inaerf I 0  Cal. ( 295 ). 
ml. 2, under C o ~ r e ~ o o x r r  R.H. afkr line 18, i ~ t r l  

p r o .  
A nephew, also Robt. Hyde. son or SG.'m 2nd son, 
Ulrich ( 1804-28). was b. 1827 ... Ens. Bo. Inf. 
1646...Aast. Rev. S u n .  A h d n a g a r .  18M ... dr. 
nr. Poona, 3-10-49 [ V, 494 1. 

col. 2, under CIUWTORD, para 5 from bottom, line 6. 
t d  m i ~ i o n .  

-1. 1, undcr f i ~ n n o ,  linc >2, after 723. odd. in&& 
brocu 777. 



to n: 6,  odd ; I 0  bat .  ( 624 ), &. obem.. 1821. 
under G B ~ D L A T  jor  16 m. map r e d  Map of India. 
eol. 1, unda HXYNE, iruerl new line 2. 

b. 1-1-1770. s t  Doebra. nr. Pirna. Germany. 
to line 4, aJkr birth, add . ad. Dresden. 

line 7. afkf rrs. inaerf 1813 and afkr ( 143 ) odd 
; Burkill, I ( 857-8 ). 

I n a d  new line 8.  Sailed Copenhagen Gept. 1790; 
arrd. Tranquebar [ X. Coast pl. 1 1 11-1-1792. 

ml. 2, para 3 from end of HEYNE, line 1, del. granted. 
line 3, ajitr 2 years..jor Asked to be rend and 
And.  Madras 30-3-16. 

to n.6 add 601d a t  Gotheby's. London 17-1-1956, 
water-colour draainge of Indian plants from 
Heyne's oolln. 

col. 1, under L~MBTON,  line 4,  a f i u  1794 i n a d ;  
33rd Ft. 3-5-1794, and at end of line 6 add 
; to f-pay. 33rd Ft. 25-12-18. 

col. 2, a t  end of laet ara under MCCARTHY, afkr 
[ 12 1. add ; plana o L r g e t o u n ,  1807-8. 1814. 

col. 2, a t  end of laat line under MAXFIELD, afkr 
Calcutta add 1821, sa Dep. Mar.' 6G., survd. 
Gromandel Coast, Pulicat to Armagaon shoala. 
MRO. 6/38. 

col. 1, under MOXTEITH, line 9 from bottom, before 
WIO. inaerl, I 0  Cat. ( 485-6 ). 

col. 2, under M O O R C R O ~ ,  line 2, against 1765 inaert 
re!. lo new note, to r d  from D h T B . ;  the date 
1786 [ m, 485 ] would be too late, whilst date 1770 
from Ency Brit. is more probable. 

line 7. afkr xlvii. iruerl ; Ow Mag., Bug. 1959 
( 204-14 ), with sketches from 10. 

para 3 from bottom ; line 6. for 30-1 read 80-1. 
at end of n.3 add ; Mwrcmft brought back a bundle 

of dried planta tha t  were sent to London. 
col. 1. a t  end of laat line undtr M m o ,  after Gen. ; 
add ; 1820 till death, Govr. of Madrae. 

col. 2, under O L ~ E B ,  line 2, read b. c. 1784/86. 
d., Barrackpore, 1-1 1-53. 

t o  last line of page add ; I 0  Cat. ( 268 ). 
col. 1, a t  end of laet line under PATOX, after 

. . Page 
4-40 to n.8 add ; BM. C d .  ME.. m ( 373 ). 
451 n.5, Line 2. afkr 463 inaide brackcf i ~ v t  74. 
456 001. 2. undcr WILLIIMS, line 4, aJkr oem. odd and in 

church of Ayot 6 t .  L a m n o e ,  Herb ,  England 
and at end oJ line 12, aJ* &us., add ; their ypt.  
son, Alfred, EM. Bo. Id., naa kd. a t  Ft. Kahun. 
6ind. 31-8-40. aged 19 ;  XI. A ot  6 t .  Lawmnra. 

402 ogaimt Clarke, line I .  Jor 6ir r J ~ o l .  
470 col. 2, against Marine, line 4,  after 191, i ~ e r i  

; 324 4.2, and d end of line 6 W. 335 n.2. 
474 a q a i ~ t  Roxburgh before 384 i ~ e r t  Burkill, I 

( 855 ) and after 384 add 405. 
againat Ruasell after D I B .  ; ineert Indian Archim. 
w ( 69-66 ). 

To  following fwtnotas add page refs. t o  10. Cd. 
14 n.3 197 , 47  n.8 2 0  140n.10 357 
16 n.3 196 n.10 269 167 n.11 357 
21 n.7 111 49 n.8 268 168 n.2 84 
26 n.9 210 61 n.6 265 173 n.8 485 

n.10 227 62 n.3 268 175 n.4 487 
27 n.9 210 63 n.5 273-4 n.6 485.487 
34 n.2 226 ' 55 11.16 259.265 187 n.9 424.428 

n.8 1 1 4 4  57 n.7 258-9 277 n.7- 319-20 
40 n.6 469 68 n.6 160 385 n.7 482 
43  n.4 468 68 13.2 113 392 11.15 210 
44n.4 201 90 n.9 235.255 397 n.10 173 

457 n.3 445 
T o  following Engr. Offioers insert refa. t o  Conolly. 

376 A ~ r a w  98/87 415 L a m  86/91 
382 BLAKISTOF 98/95 416 ~ D E S A Y  86/96 
384 B B A D L ~ ~  97/86 419 h h o ~ o u o u ~ .  85/79 
385  map^ 86/99 &CKENZIE 97/60 

C L ~ E  103!21 a 8  M~CLEOD ' 104153 
391 &LW, CB. 861100 429 M O N C R ~ P F  104126 
392 C O ~ E B  104/29 430 ~ I O N T E ~ T H  98/98 
393 DABDELL 101/31 432 MOBBIESON 85/91 

D A S ~ R O O D  104156 433 N15sxrr 86/104 
DAVTDSOX 86/1 05 N u n  104/41 
D A ~ I E S  98!100 436 PATON 861107 
D E  EAVILLAXD 97/77 P E C R E ~  86/93 

sepia, odd ; I 0  Col. ( 265 ) [ m. pl. 2 1. I 395 D~lcrr r l ior  101139 438 PRICE 101147 
wl .  2, under h o ~ s ~ s o m ,  line 9,  aJkr (526  ) add 

rv ; ( 6380 ). 
w l .  2, to last line under RAVENSJUW, afkr Sessions. 

a d d ;  I 0  Cat. (354) .  
w l .  2, under S ~ H ;  line 5 from botiorn, aflcr PWI., 

insert Timea 23-11-1953; sold at  Hodgsou'a, 
London, 10 aquatint vieas of PWI. by K m .  
Daniell after Robt. Gmith, E130. 
inuert nrw p~nul t imak line to read Completed 
Qutb XnLr  1828. wifh ref. to new mlc lo rcnd 

396 D E U M ~ O N D  10.1/35. RAVENSRAW 97/85 
E ~ m s  104/55 REMOX lO4/46 

327 E L ~ x m o  84/39 439 ROBERTSOK, J .  85/68 
399 GARRABD 98/88 T. 84/54 

G A R S T I ~ ,  E. 86/106 442 GUYTH 8711 39 
400 GARSTIN. J. 84/35 443 SOLOMOS 104139 
403 GOODFELLOW 10.1!35 S T E ~  . 05/76 

GOBDOX 104134 443 STEPHEK 86/95 
401 HAWKIKS 104!40 445 TATE l04/54 

, 408 H r r r c ~ m s o ~  86/103 446 TICEELL 85/85 
Bullock ( 11 ). 05/84 457 . WILTOR 86/102 

note 3, aj& Morier Jor 1853 r d  1849, and at end oJ Jsavxs,  Geo. 104!51 . . ROOD I 409 
85/80 

m k  a* 1818. imert J R Q S . .  1849 ( xxrri i i) .  J o m s o x  103123 

ADDEKDA S: COBRIQENDA VOL. I11 , .  - 
Gupplementary to lists o n  p. xvii of Vol. III and pp. vi and xiv of Vol.'IV. 

. -. . .  I - 
Page . 

agaijlst 403, under G R I N D I ~ Y  jm 16 m. maprcnd 1 P r i m p ,  and others. ' 

map of India. . . to n.4. I 0  Ca!. ( 191 ) ; Primepps Map of 6uburba: 
below Bripga inarrt Burke. . Burke'a ~cna&.  London. . 17  a t  end of line 10, .afkr' Hainea odd; On Corn. 
annual; all refs. to lOlst edn. 1956, . 
below Fawcett imert &'erguson Ewhmir ; An Hwb- . 

r i c a I I n f r d d w n .  J .  P .  Ferguson. London, 1961. 
below Grim ihtert Harleian 6oc. The Pdlicufiona 

oJ the Harlciun Socidy oocasional. London. 
eol. 1, belcla Laurie imerl LMkw ; piriodical ; 

British Broadcasting &+ration. London. 
'&I. 2, &law P"issant' inacrl Punjab Inaa.  

Jmcr ip lwm on ChrCatian Tornbb. ... Punjab. 2 
"parte. o. K. de Rhg-Philipe. Lahbre, 1019. 
to n.3 add ; 10 C d .  ( 108 ), levbla by Gchalch. 

, mandel Coy t ,  1821, William Mafield [ n, 4'9.1 
. Depu ty  Marine Gurveyor General, rurve@ 

. ,' ' PdiCst a i d  Armagaon shoals, and U n d e r k d  of 
Madras Enginbere surveyed the coast near 
Pulicat Lake [ n ,  4 2 9 ;  m. pla. I .  24 J! d h  

' ' rcj. lo y k  rcadrng MRO. ( 6138-9.). 
n.8, a t  end of imrrf  I 0  C d .  ( 182 ). 

26 13.3. bcforc -0. imal I 0  Ca!. ( 21 1 ). ; 
27 para 4 from bottom, line 8, after Garden irucr# new 

' note l s ' r d  ; I 0  Cat. ( 220 ). 
32 n.2 before Em. i n a d  ; Burke- ( 888 ). 



to n.5, a& ; cf. Section of the Mountain Provinces. 
Hodgson & Herbert, 1822. 1 0  Cat. ( 92 ). 

n.11, beforr [ pl. 5 ] im& ; 1 0  Cat, ( 207-8 ), 4 m. 
map & Hodgson's a d r .  obsna. & fdbks. 

n.6 ajkr  B 654 ; iruert s n p t .  Bot. Gdns. Sahiran- 
par. 1817-23. . 

para 6 from bottom. line 2. for 1821 read 1820. 
n.1. for ib. r d  BSO. 
to 0.5. add ; I 0  C d .  (223) .  fdbka. & barometer 

obens. 
to n.5, aJd ; fdbk., I 0  C d .  ( 302 ). 
to n.2. add ; Memoir & 4-m. map, I 0  C d .  ( 302 ) ; 
to n.9, add ; M a p  of C i r h i r  by Fisher, J e n b .  

Pemberton, MS., 1831 -3 ; I 0  Cat. ( 299 ). 
n.5,afler M a p ,  forib. r d ,  1825, I 0  C d .  ( 30 ) ; 

MXIO. 
n. 6, a J a  I 0  Caf .  ( 118 ), im& Bedford'e mape, 

1824-6, tr. from I 0  to  India, 1924 [ 324 1. 
to n.7, add; I 0  Caf. ( 118 ), notebk. & fdbk. 
para 6, after maps add ref. Lo new nok to read I O .  C d  

( 119 ) ; fdbks. & maps. Brahmaputra R. 
to n.6, ' o d d ;  16-m. maps by Wilcox, 1828, I 0  

C d .  ( 298 ). 
to n.7, add ; I 0  C d .  ( 167 ), routes into Burma, 

lithc. by Tassin, 1837. 
to n.7, add ; I 0  Cat. ( 120 ), sketch of Irrawaddy, 

1825-6, Lt. Geo.  Winsor, RK. comdg. Diana, 
to n.7. add ; Grant'e map of Pegn. I 0  Cat. ( 306 ). 
n.5, for ( 2 .3  ) r e d  ( 2 4  ), I 0  C d .  ( 308 ) ; 

to 11.14, add ; 1 0 .  ( 308-10 ), Martaban mnp, 
1827. tr .  to India. 1924 [ 324 1. 

n.10. for 309 rcod 308-9 ; 
n.10. for ib. r e d  umo. 
to n.8, rv Id;  a m .  & 16-m. reductions adjusted to . 

am. ,  1845. I 0  C d .  ( 264 ). 
line 10 from bottom, for The read Fergason'e. 
line 6. inside bracket, before n insert I : 30. 
n. 2. atkr acnlea ins& -10.. a t  end of n.5 add : - r 9 

COmpU8. ib. ( 271 ). 
to n. 7 add ; Memoir & 4-m. map Kudugu, or Coorg, 

I 0  Cat. 1295 1. tr. to India. 1924 r 324 1. - -  .. 
line lo,  for n ( 436 ), r d  [ n, h 8  1. 
to n. 2. arr amended rv ( vi ), add ; I 0  Cat. ( 340 ), 

Mnaulipatam, 1816 -7. 
to b.4, add ; I 0  Cut. (414 ), memoir & 8-m. map. 

tr. to India, 1924 [ 324 1. 
line 10, fcr Kundan rend Kundah. 
a t  end of para 6, after Nilgiri Distrid insert ref to 

new nota lo rlod ;Memoire, I 0  C d .  ( 325,361 ) 
tr. to India 1924 [ 3 2 4  1. 

n.1. before uaro.  imerf ; s. Coimbatore, 10 Caf. 
( 325 ). ma & memoir. 

para 3. from tottom, line 4, for twenty rend nine, and 
offer veare iluert I A A  . 

to i .9,  a k i  ; 4.m. rhad ~ o o d ~ u l  & Raichur, 1817-8, 
I 0  Cot. ( 286 ). 

to n.3. odd ': 16 m. m n. : soo. Madras, ib., 23-0-19. 
to n.6, add ; 4.m. map, 1813-1. I 0  Cat. (285  ) ;  

m?moir & 8-m. map, ib. ( 2914. 
to n.3,add ; 4 - m .  map, 1817-8. 1 0 .  Caf . (285) .  
to n. 3. ndd ; I 0  Cal. ( 6 2 1  ), dcecriptive oat. 
to n 7. add ; I 0  Cat. ( 416 ), 4-m. map, nr. Damtin, 

Williams, 1817. 
to n.6;add ; 6ymee' Journal, I 0  Caf. ( 140 ). 
n.3. afkr 127 ( 9 ), i h t d  ; 1 0  C d .  ( 457 ). 
to n.4, add ; I 0  Caf.  ( 442 ), 8-m. map 8x0.. 

'Deccan avy., Poona, 1827. 
to n.7+ add ; 10 caf. ( 441 ), bsee-line 2 msesd. 

by Jervia, 1824 ; survd. by Dowell. 
line 6, afkr Waugh imeri comma. 
n.3, a f w  I 0  Cat. imert ( 454 ), 
to n.8, M amended rv ( vi ), add ; ~orackpnr city 

& cants., ZO cat .  ( 217 ). 

para 6. line 1, afkr SahaswHn i m d  [ 154 ng 1. 
a t  end of line 9 from bottom, afkr interruptions, 

; m a t [  n. 186-7 1. 
to a.1, odd ; 1-inch my. a. Arcat, McMahon 

Howard, AUm, I 0  C d .  ( 371 ). 
para 7, line 3, for 44 rend 45. , 

a t  and of e 6 .  add ; I 0  C d .  (223 ), Webb'r 
barometer obm.. ma. 

para 4 from bottom, for 119 read 109. . 
a t  end of last line add ref. to new nob ,  to read 

JRQS., 1849 ( xc ). 
to n.8. add ; BM Cal. Pr .  524.50 ( 33 ). 
line 2, para 2 from bottom, before political agent 

for t he  read Major William Murray and .alter 
Ambila im& 1827-31. 

to n.3, add ; I 0  Cat. ( 621 ) dmzriptire at.. 
H+on. 1827-9. 

to n5, odd ; Nizim's Dominiom, 16.m. map, 
1826, I 0  C d .  ( 282 ). ... 

to n. 2, add ; Arrowsmith's 4-m. Atlss, 66uth 
India, 18 sheets, 1822 ; BM Cat. Pr., M a p  146 c.6. 

a t  end of para 4, from bottom. afkr inch, im& ref. 
b n c w m & t O m a d I O C d . ( 4 1 6 ) ;  
line 4 from bottom, ajter n. i m a i  282-5. 

to n 9 ,  add ; plans i l lu~trating the Memoir, BM 
C d .  Pr., Maps 12. 0.10. . 

para 6, line 2, afkr inch imed ref. to new note to 
read BM Caf. Pr. 52450 ( 24 ). 

note 5, before John ine r t  I 0  Caf.  ( 8 8  ). and &Z. 
o. & s. Cary. affcr 1820 i m a i  ; pub. New Msp of 
Hindoostan. 1806, BM Cat. Pr.. 52415 ( 6) .  

para 4, line 1, read Blonntford. 
para 4. line 3, before McRendy r d  0. IC. 
line 8 from bottom. against BELL. ~01 .5 ,  before nnm. 

en& son of Geo. Banks Bell, Ben. Inf. 
agaihtt SAXTON, wl. 6 ,  as amended IV ( p i ) ,  a f t a  

Sgt.-Maj. Sar ton imert who m. 1801. 
again31 WYATT, Geo. col. 4,  afler planter add Peers 

Estate, Champiiran; cd. 5 for Alexander r d  
Alex. ( sup ). 

againat F~ILL, col. 4 ,  imerl after 1833 amp. on evy. 
of "Madras Juriediction". 

again~t H o w a u ,  1x1. 5, give ref. to new nota b 
read DDn. 544 ( 492 ). Howell to 6G. 34-4-51. 

col. 2. under BBOBHB, line G:af&.jirat m. imcrt 
4-9-35. line 7. after Art. add [ rv. 4161. 

ool. 1, agaimt BL~KB,  line I .  enfcr Ben. I d .  
col. 1, undcr B o n u n ,  Alexander. line 16. before 

Colmworthy inned ; rv ( 638 as ). 
col. 2, line 2. under John BOUEAU, dd. n ( 623 ): 

under BOYD, line 6 from u r n ,  a+ Knlit ,  
ineert, I 0  C d .  484. 

n.5, for DDn. 221 r d  ib., and d end of note add 
; I 0  Cat. ( 305 ). Browns's Journal. 1826. 

001. 1, undcr C o ~ m ,  line 13. afkr [ z )  1, add ; 
1 0  Cat. ( 235 ). 

col. 2, under CEAWFJBD, ai beginning of line 3, 
ihtert arrd. India. 1803. 

col. 1, under C u w m ~ n ,  line 6, after m s . ,  i m d  
1830, and of& 1866 ; Athenaeum Club. 

line 8. RQS. Proga., to be in italics ; a t  snd'of line 
add JRQS. 38. 1868 ( cdvi i i  ). 

col. 1, under. DAVWSON. line 1, for 1861 ecnd 
31-12-81. 

col. 1. under DEVMUOND, a t  end of line 7. cdci; 
Punjab I w c r .  ( 93-4 ). 

wl .  1, line 2 from bottom, under EVEBEST, after 
145 inn& ; y ( 638 nB ). 

wl .  1, undcr Fellding, lane 7 from tollom, before 
IT. i m d  ; I 0  C d  ( 264 ). 

col. I ,  under B o ~ s r s ,  lnat line, for Gregory his wife 
reod hia wife, dnu. of Dr. John G q o r g .  



T'npi  
430 cul. 1,  i n v r l  M I C I U  ~ ~ I I C  10--4 Jo11n (;ale, h : ~ r h ,  m. ,  

- 12-3-I61F. Kar?. 'I'esler. u.ilB rej. lo nett. nofc 
- t o  r r n d  B a r k i o n  Soc.. xxi i .  Iti9G. 

451 col. 1 ,  undrr  G E ~ ~ R I , .  zinc 11, dd. 35,  37. 
col. 2 .  last l ine of p9rn 5 from l ~ n l l u m ,  a j lcr  [ q i  1, 

odd ; I0  Col. ( 255 ). 
452 col. I .  nl end of I~rrc. 15. or?.! l i : ~ n ~ r  gixc.n I t )  pinu.<- 

plrrlrdii o f  );nrrTj\r ar .  
em]. 0,  a1 t7id o j  18nr ; jri81r !?ol!on:, a j ~ r r  t r a r r l  

i7t.,rrf rcj. 10 7 ( ,11  x(11r lb r(mi C<>r~<: r ,~ r r ed  I I I ; I ~ ~  o f  
K; t? l .~nir  1 2 7 0  ). 

4:?7 In  11 4,  o d ;  1 0 C n '  f ""7 ). j r~u rna l  .AuF . - l i o~ .  lK16. 
459 col. I ,  l ine 2 , j o r  3 7 0  r i o J  :i(iR. 

und-r H c ~ u ~ r o l ; ,  l inr  '7, r 1 d .  l l ? r r io : t ,  u.itlr rcj. Lo 
nru. nolc Lo r rad l'11rir d:tu.. F r .~nc - r s  A n n e ,  m .  
\ \ n ~ .  1)rlafirld .4rn(~ld. lS25-59 I3c.n. In l . ,  xu.. 
I,II;.. bro. of N : ~ t c b r ~  ,lrnold, j~or:. 

1 1 7 ; ~  I?, oj/rr 59-61, i r r n :  3311 in<;& Lrnctd .  a n d  
oJl<r Lrocl:~! ; 10 Cd. ( "6 ), fdhk6. 1813-8, 

461 t c ~  u.4. odd ; 10 Co!. ( 207 ) ; ~ s t r .  obsns. a n d  
c111:ns. t o  srron j ~ r ~ k s ,  frcin~ . lASB.  x i r .  

462 col. 2. u n d ~  l r c \ r s r ,  l ine 10, cgflcr ( 5 2 s - 9  ), inscrl 
; IT ( 6 3 s  \T ).  

455 ctrl. 0, l inr  12 ,  o j ~ r r  S of I .  inscrl rrj .  lo nctc. nolc to 
r tnd  rc j1r1~dut.t.d as f r ] ~ . r  CTS.,  F\-n. 

4 %  10 n.6, add ; 10 Cnl. ( 100, 10s-9. 111, 197 ). 
465 col. 2.  undfr hloou;cn?rr,  l inr  2 ,  j o r  1786 r w d  I770  

rl-ill, r r j .  f ~ ,  n c u  nnlc to rrod ~ X B .  g i ~ e s  1565 1,  
t ~ n t  1770 pixen h~ E n r y  Brit . ,  o r  e r e n  la ter ,  m o r e  
j~ ro l~n l r l r  irr r i r a  of a r e  on a j ~ p t .  10 Ind in .  

l i n r  11,  a d d  Gm Alog., Aup.  -1859 ( 2 0 3 - 1 4 ) ;  
LLql~nm, LTTII,  I(;]  I ( 260 ), 11-2-1950. 

j~:rra 5. i rom hoffnm, l i n r  4 ,  d d .  a n  ?lad ojlcr a w o u n t  
in..rrl t r .  by  n .  a. \\'il$on a n d  

n.!,, iujnrt cf. in..cr: J IGS . ,  26. 15.5S ( c l x r x i r  ). 
459  w l .  I ,  u71dcr KTLSOT, 1i11c' 2. oJ'/rr IrncoT. i n ~ c r t  b. ,  

Eng land .  c. l i 9 0 ,  a n d  ojier .'i9. Irnm. ti i n t r s t .  
insrr: nclr l iur 4 Lo r tod Son of A l r s .  Ncl:on ; l ~ n c  I 1  

ojlcr T175, cr?d iir,sidc Gror.l;r:. fi3S JJ. 
490 col. 2 ,  utidrr Nor!icls, o f  t nd  ot l i n ~  C, odd 

; 13~1ki11, XI ( 5.5 ). m ( ti51 ). 
491 c01. 2 .  undrr  CILUT-EI:, l ine 2 ,  odd 

d , ,  I < : ~ r r > c k j v ~ r c ,  1-1 1-53, 
lirlr 5,  o j / r r  nnnthcr FOll in ' r r l  I n~ R c n ~  ; a j k r  

E d w i ~ r  inccrt Olltvrr ; l inr  6 ,  a'/]. all .  
493  col. I ,  117,Zrr O\:IAYSY~., a/ r n d  qJ linr 9 arM 

1S41n4 laid dorrn n r a  I ~ d r . ,  Nr j~n l - I ' u roca .  
491 nolc  7 .  ltrfl*re JHG.S. .  incrr t  .Vctnr,~r on No11 o j  X E .  

J-riinI k r .  
4!15 1x1 n .2 .  t d d  ; I ~ I I I I I .  I 0  Cot. ( 217 ). 
4!16 rul.  1,  in?  2 ,  nj1r.r [ 4461  odrl ; I0 C d .  ( 1 1 1 - 2 ) .  

wt.d,r I:!:!:$. linc. 2, o& d .  Ti-rnc, 5 - I-T,?. 
499  col. 1 ,  u,rd<r I : o s ~ ,  nc end of 1111t: 1 4  f rom l m t i o m .  

r d d  D I E .  ; a t  e n d  oJ r r o  4 jrorn hoth~rn, a j tcr  1609 
c n f ~ r  r ( j .  fx) n l t r  7mlr; j ~ r ~ v n t d  In  R S .  1952. 

cul 2 ,  urrilrr R o ~ s ~ : s r t o n ~ .  l inr  9.  ojicr 2nd in.\rrl 
1)l)n. 14-3-43, o n d o j k r  1:lrza in.,rrl dhu.  o fL t . -Co l .  

' 

Ifll;ilr€ o n d  o.f/rr s u r r i r r d  Lirn inqtrt  a n d  m., 
> ! ~ ? r i . .  2l-I?-:i::,n. c. ~ ' i ~ l l i ; ~ m s .  

500 (01.  I .  t~p i f i . \ f  S.\YIB> F .  r ~ n ?  Frt,(lt,ric\, 
1 :  w!. 1. u n d , ?  ~ l \ l ~ : o s l ! ~ .  I ln ,  5. r rud C ~ * l ~ r . r i r ~ c . .  
P J ~  'tcl n.2. ndd ; I 0  Cnc. ( ":; ). ' 1 ' 3 1 ~  F idhi.., 1)t.c. 

- lhl!l  14, IJrc.  1621. 
607, col. 2 .  a1 end o i  l ine 1, ~ n . 3 .  r T I . T L T T ,  n!lrr Ifi0f.l-5 

- e n l ~  rcj. lo 7 , ~  u. nnlc k. rtmf I0 Co! .  ( 210  ). - 
undrs  ' Jbouzo> ,  ]Sara 2 frctm I lo l t<~ru,  Irnr 3 ,  ojtcr 

- ti3 ( 5 ), in.!cri, 10 Col. ( I67 ). 
u r & r T ~ a s ~ , I i n e  2 , rcnd L. 1,901/2. d. ,  CL. B i d d o e ,  

Lrelnnd, 13-3-39. i w e r l  lulo n c t r p a r a s  :- 
E n s .  a x .  3Sth Bt. 39-9-19;  L i r u t .  ( 9-2-23 ), 9T,th: 

Ft., 1-12-23 ; r a p t .  ( 2 7 4 - 2 7  ), 1st .  WI.  Ttt@. 
1-1 1-25 ; 25th k.. 29-10-29; w i th  rr9 .  i n  Dub l in ,  

1al.in;. Jt.;ve cilrl\- 1632. . . 
O r ~ l y  &on crf Sir  %ichctlas T r d n t ,  of Old Rond  6t. ,  

Pa pe 
I/nndon, u h , ~  11ad ~ ~ r v f , d  in F l ande r l ,  17R3, F U T ~  a i t h  
For tugucsc  militla du r ing  Peninsula  iVar. = 

506 col. I ,  v n d g  T r . ~ n ~ a h ,  a t  e n d  o l l i n e  5 ,  a d d  Qe& Mag., 
Aug. 1559 ( 204-14 ). - 

l ine  24, o j ~ r r  Ladkkh,  imerl re j .  lo mtr m l c  lo r d  
S k r t c h  of L.11, I i ~ l t n c - ,  zxm, 161 I ( 260 ). 

col. 2 ,  vrdcr T r - H X R ~ L ,  a1 rnd o j p n r a  2, jrorn !rollom. 
ojl 'r  .72(&-1. rrdd r(!. LO nru.  nnlr L, r (nd  ; Tinrrrre!I,~ 
rnt . r~~r>ir  I t  f r  11nfi11ic1,i.d 31 d e a t h .  I0 Ca!. ( 395-6 ). 

u r d -  \-an I ~ ~ Y T I T ~ Y . ' ~ . ' ~ ,  Zinc 10,  arld Ha,d=,tn. rr 
I c3: R R  ).  

50!1 c:ol. 1,  under  \'OI.SEI.. l i n r  5. r r d  x r n .  1644 ( 653- 
6" ; x r a ,  1s5n ( 192-212, 2G!(-302 ). Diar les .  

515  ro l .  1. a t  end of lint. 3 f rom bott.om of .\'~ILOOI, 
i r l -cr~ re:. to npu no:e 1.0 rcad Bcn .  Srl . .  23.  

u7'drr \TILLIA>!S, l tnr 3, o j u r  XI. edcr loch1 cpm.  nnd 
also in  chlirch. A ~ n t  St.  I,a\rrencc. H e r t s .  I.:nrl?nd. 

I 
51  6 col I ,  op,zinsl \'~OTBEHSI.OOS, jo r  K i l l i a m  r c ~ d  Jo!in 

ojirr l ine i ao'd Cunolly lR.i,'lOl ). ' 

5 2 0  col.  I .  ugoim: Clrnmbal drl .  11,  51.  

j 5 0 2  rol .  I ,  ogoinsl I)ollond, l ine  3, a j ler  1 5 5 2  inscrt xrn 
( 11'3). 

5 2 3  w l .  2 ,  agcrinc: Fulcher,  a fk r  R o d s o n  n. i m c r l  ( 232 ) ; 
. . .  . r n ( i S l ) .  
521 ogoin.rf G o r a n  t<!orc. 4 0  jnsc;t J R C  A F  SOC., J a n .  

1962 ( 47-57 ) ; j o r  4 0  rcad 4 0  n.6. 
5 2 5  doc. ,  H l t a r l l  in.ccri H n a a r d .  R o b t .  ( d .  15G1/2 ) s u b  

R C S ~ .  31itdras, 167 n .1 .  ( o r  um,&d al,ovc ). 355. 
nyoin*! J a r q r ~ r n ~ o n t ,  a j l r r  natura l is t  in.\& F e r g ~ ~ s c n .  

( lOi.9-63 ) ; Rurkill .  I ( h i 7  ). 
' 531 cnl. -, again.cl Snx ton  o3d 360  n.1, 372.  

5 3 3  . col. I ,  agairurl T e t l e j ,  brjorr 1820 inscr l  u n m .  a n d  
jo r  14 r i d  507. 

534 col. 1 ,  o2nvt Vruform i n c r d  E n d e r n n o d .  J o h n  J a m m  
( d.  15-3-F4 ). 31:rd Eyrs., 1 6 1 6 4 5 ,  C o n o l l ~  17, 
( a.c o~nr r id f  d ol,!,rr ). 

ogoimql I ' i ~ l l ~ c h  o!~c- D.YB. in.ccrl Rurkil!. I 

( FG7, 672 ). 

:nol+s add  p a s t  r e f  t o  - .> ,- n.9 355  
75 11.16 5 1 3  
5 5  n.4 ?0;, 302 
6 0  13.5 510-3 

n.9 513  
S7 n .2  L'GtL-l 

n.4 26.-~ 
PS n.5 25G. XGS 

n.10 zi t i  
69 n.4 26:41 
<41n.(i 279 

n h ?C, 5 5  
!I:' n 6 ?70-1 
9 3  n . 2 2 7  
$16 n.7 . 34Q-I 

T o  fc~l loa   in^ E o ~ r .  O5rc: r  i n s ~ 7 t  rcf. I n  C o n o l l ~ .  
4 %  BOILEAC &;/I35 461  ,101rxsoh' 1 0 3  '33 
433  n r a l o s  tjc'lOg ,TOPP 1 ( 4  52 

( ' I I I : A ~ E  bG !J!J 474 ~ I . ~ ~ - K ~ T Z I E  $1; C,II 

433  ~ 0 1 . ~ 1 3 .  CII .  KC'I(t '1 4S3 31 4(-L>:oI> It14 5; 
4 :  I t Sf; ']  23 4 i 4  ~ ~ A I . I , O C K  5';1133 
43(; I ) . 4 \ - I E S  I 1 4!12 O\!EI\.TLY &$ ']:I< 
4 3  I - r  Fi(;'ll.5 4 9 5  I '~.rvsr:r,  T. FG'IPO 
439 I ~ I C K I ~ ~ O X  101'35 4 : A  Y;/S5 
4 4 s  FITLGEI:ILI, SG 11; 4!IG R r v o s  181 '46 

FOS:IIEC KG, 10s  509 SIN 9 9 ' 1 0 3  
FOSTCP. 1 '  5 0 3  S ~ l c n r  1W 59  

451 CARSTIP, E. 66llOG . S u r r s  &' # )  .) :(' ) 

454 G n 3 : o ~ ~  - 85/152 50G TATL It11 ,-~1 
456  HALL FF'RS - TA ~ . L C I I <  6:) PO 

HE~!HT '~c  I(I1'Gl 505 T ~ I O V ~ L I S  FC 116 
. 462 IP . \ -~ sE  I l l  , 516  \ Y O T I T I : I : ~ ~ ~ ~ O S  P?, 109 
463  J E I : X - I S , T .  I(H,'jS 







lixG 7 from bottom, crJfer Yahi Kanthainaert [ 240 1. 
- . -  

n.3, &I. pr. 
under R E E S ,  line 2, add d. Berne, & I d .  
u&r RENHY-TLILYOUR, line 4, j w  1785 reod 1776. 
col. 2. lines 4-5, for refa. read [ 114-5, 33+41,375, 

3 7 9 4 1  I. 
col. 1, under R E N N Y - T A ~ Y O W ,  lines 9 and 10 from 

bottom, Jor a t  end of the rains reod Dec. 1843. 
linee 7 & 8 from bottom, &l. inspec ted... before'being 
line 3 from bottom, del. for 2 mo. taking and rend 
in March 1644, after inspedting Bhortrede's Gram 
nor. as reported t o  DSO., 22-2-44 [ 466 n.7 ] ; took 

col. 2, under RIND, line 8 from bottom a j b  estate, 
ins& reJ. Lo new n d e  to read -10. 15 (11-3), 
t ravene  along Pioneer Road past Bhadrij  &fa 
[ m, pl. 5. reverse 1. 

COT. 1, under R m ,  line 3, r d  2/Lt., 11-6-39. 
col. 1, under SBXXXSPEAR. line 4 f r m  botlom, aJia 

Khiva. imert reJ. Lo new M e  I0 Cat. ( 473 ), route 
ILhiva to Dusht Kulla. 

againat S H E R ~ ,  line 1, add Ben. Lnf. 
col. 2, under SHORTRSDE, para 5 from botlom, afkr  

by you enter rej. Lo TUW note b rend. Report on 
Ganges canal, 10 Cut. ( 113). 

col. 2, under STEPHEN, at end OJ last line, afler longs. 
add ; 10 Cd. ( 89 ). 

under ~TURT, at end of para 3 from b o f h  add 
; Enr. Letters. 1 ( 83 a ) n ( 10 ). 

add to note 4 ; v.  9 Peep into Twkwtan,  by 
Rollo Burslem, London 1846, pp. 10, 11. 

to n.5, add ; I0 Cat. ( 169 ) ;  also maps of Lnland 
Nvgn. and of rivers, Calcutta to Himalaya, 
1835 ; 10 Cat. ( 100 ). 

to n.7, add ; I0 C d .  ( 624-5 ), obsns. Jfadras Obsy. 
COJ. 2, line 6, under -ID, for 1878 read 1877, 

and at end oJ line dJ .  366. 
col. 1, under FEASEE-TY~EB, line 4 J r m  bottom, for 

480 read 480-1 ; line 2 jrom bollom, add re!. b new 
note; map, battle of hlaharljpur. 29-12-43, I0 
C d .  ( 267 ) ; routes in Baluchistin, ib. ( 483 ). 

col. 2. under VIOXE, line 2. read d. 1213-7-63. 
a t  end of para 5 from bottom, ajtcr great blnnk add 

Net Baron von Hugel wbo left liaahmir with him. 
col. 1,under ~ V E S T E E X ,  line 12, odd ConoU;~ ( 88/168). 
col. 2, under W O O D , ~ O ~  Sind r e d  London. 
line 6, read JRQS. nu. Iine 6-7, 

Jor20.  Pln., inaide bracket, read 20 n.4 
21 n.1. 

col. 1, last 3 l i n a  under W O O D ,  del. Fatigue con- 
~ e q u e n t  upon ; for s read -4 ; Lo loaf Iine add H e  
only survived his return to England by 14 days ; 
JRGS. 42 ( clvii ). 

col. 2, d end OJ para. On his return, aJkr 2 1 4 4  
imeri 222 inaide brackef. 

a t  end of note 2 add o ~ o .  Lib. a ( 4  ), f-inch map 
Cabul & Turkestan, 1838. 

eol. 2, againat Andereon, line I ,  /or 032) r d  369. 
against Arabia add Arab sertmen, 247. 
w i n a t  Armatrong, at end o j  line 1, read €64. 

Page 
478 

4 80 
482 

483 

484 

185 

486 

187 

488 

490 

492 
493 

ml. 1. inaai Bame3, Geo. ( b: 1799). clerk. 369. - 
col. 2, a g a i ~ t  Bedford, J w  A. not J amm read Alex. 

and del. xiv, rviii. 
ogainat Chamarett, line 2 ,  for 386 rend 385 twcd. 
against ELLIOT. d end o j  line 2, jw :-ad f u b b p .  
line 3, beJore Gurg. e* EUiott. 
a g a i d  Falconer, afkr  DIE. odd; JRQS., 35 ( &i 
d reg ) ; Bnrkill, rv ( 342 ). 
for Goddine rend C d d i n e  and ahiJt beZolo Gomonde. 
agninrt Grisenthwaite, a m  Beaufog i ~ c r i  alias o. J .  

Percy. 
agaimf Hodgeon, line 2, shifl 398 Lo Jollow 392 at 

end of line Hodge~. 
against Kashmir, ajfer Map inuert 290, 
ajfer Kelly, inuert Wm. Michsel. 
again& Lane, jor b.1817 in  in bmckcl read 1817-83. 
against LeJImurier, j w  433 rend 245  6. 
against Ludlox, ajkr  Edgar ;nu& Owen and for d 

1888 rend 1812- 88, and a J k  Engrs. inaal ConoUy 
( i o o l ~ n  1. 

against McClelland, afkr  geolgt. i m a l  Burkill, n 
( 58, 67-9 ), v( 788 ). 

ahiJt &tak R. above Mathematical. 
againut Map, line 8,  jor Em. rend Exmn. 
qainat  Murray, Jor Capt. r d  James ( 1834- 1904 ), 

and after I d .  del. ( 1 ) 424 d end of line add t 
Wm. i 1791-1831 '.Ben. Id.. 424. 
col. i, against dkve r ,  l i 4 . 3 ,  lor b. 1785/f, r e d  

178516-1853. 
wa ins t  Pemberton. line 2. after I14 ins& 263- - . . 

5,295. 
againat b y l e ,  k t  line, add Burkill. I ( 871-2 ), rn 

( 693 ). 
againaf Sabine, line 2, belore 105 i ~ e r i  RS. 

Proga., LT. 1892 ( xiiii ). 
against Galarim, line 4,  Xadraa Topo., del. 402. 
agairiat Saugor, line 2, ahijt & Narbada b joUolo 271, 
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agnimt Wade. a t  end of line 1, ajkr  DIE . ;  imert 
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anainst W e b t e d  insert JLarkham 1 16 ns. 1. 2 I. 
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againat Wolff, ojfer DIE.  ; inrert Ferguson ( 184-6 ) ; 

To these footnotes add reierencea to 10. C d .  

183 n.3 180-1 241 n.2 438 273 n.6 247 
204 n.2 302 , 244 n.6 447 275 n.5 474 n.5 
22-2 n.7 21% 247 n.4 500 282 n.3 453 
223 n.1 212 252 n.7 372 n.11 48 1 
224 n.6 216 263 n.3 171 288 n.5 206-7 
226 n.4 214-5 267 n.7 105 595 n.2 472 
228 a.1 216-7 0.5 106 305 n.5 85-8 

13.6 218 269 n.2 168 417 a 1  472 
n8 277 271 n.4 474-5 448 n.3 453 

- 
plate B, reverse. Designation "Capt. in ch. So .  4 Topo- 

graphical Party Chote Nngpore Division" not 
applicable before 186 1. 

P& 
21 note 2 for 465 ( 11-30). 9 -1Sh0  r d  569 

( 153-60 ), 10-6-53. 
34 note 2 for I ( 12-4 ) ; read I ,  sects. ii. iii. vi. 

vii;rn; IT. 

Page 
35 note 3 JOT treaty read proclamstion. -- 
81 para 4, line 2, read K i d a r k i n k  ; line 3, bejore 

rv. 38, imide brackd, imerl m, pl. 6 ; f , 

83 line 11 from bottom, r e d  ChomothM. - 
92 line 5 from bottom, read professionaL 
Q3 last word of para 5, rcad peak. 
98 Line 19 from bottom rcad they ahonld ...be obaervcd 
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T h i ~  fifth volume brings our story of the Indian surveys to the retirement of 
Andrew Waugh in hiarch 1861, one hundred years after Hugh Cameron hsd been 
appointed to survey the, Company's new lands in the Calcutta pargunas. 

In 1761 the map of India was strangely mis-ahapen and largely blank. Little 
was known beyond the coastline and its main ports, and the poaition of many a 
celebrated city was sadly out of place. The courses of the great rivers and mountain 
ranges were utterly distorted. Though there was some knowledge of the peoples 
and their rulers nothing whatever was known of the limits of their territories. 

As British influence extended inland from the great Presidency towns, Calcutta, 
filadras, and Bombay, knowledge of the country became more important, especially 
for the movement of troops. The wisdom of Robert Clive led to the appointment 
of James Rennell in 1767 as Surveyor General of Bengal for genuine geographical 
purposes, whilst the struggles against the Marathas in the west, and Haidar Ali and 
Tipu Sultsn in the south, led to the explorations of Charlea Reynolds and his 
appointment as Surveyor General of Bombay, and to the more orderly surveys of 
Colin Ibckenzie in Mysore. 

In 1800, with the backing of Arthur WeLlesley, William Lambton started his 
trigonometrical survey under the orders of the Madras Government, and by 1815 
he had spread a network of triangles over the south peninsula with a central chain 
from Cape Comorin to HyderBbBd. 

I n  1815, the Court of Directors in London appointed Colin Nackenzie to be 
their first Surveyor General of India, and they followed this in 181 8 by appointing 
Lambton to be Superintendent of the Great Trigonometrical Survey of India, 
both taking orders direct from the Supreme Government in Calcutta. 

On Lambton's death in 1823 he was succeeded by his assistant George Everest, 
who now came under the orders of the Surveyor General, Valentine Blacker, whose 
firm advocacy led to the acceptance of the trigonometrical survey as.sole foundation 
for all surveys and maps. Everest brought the great central arc north to latitude 
24", but his health then broke down and he had to take long leave to England. 
For seven years he had been workmg through the most unhealthy jungles with 
only occasional respite. Like Lambton, however, he had given his whole heart to 
the work, and spent the years 1825 to 1830 making contact with the leading geo- 
desists and instrument-makers of Europe and gaining the trust of the Directors. 

He wrote a detailed account of the work of the Great Trigonometrical Survey 
between 1818 and 1825, describing in particular the professional details of the Great 
Arc between latitudes 18" and 24". He deduced values for the figure of the Earth 
from his preliminary computations, and discussed the best means to ensure the 
very highest precision for future operations. 

He returned to India in 1830 with the combined offices of Surveyor General and 
Superintendent of the Great Trigonometrical Survey, and armed with orders to 
give first priority to the extension of the Great tZT0 to the Himiilaya. Revenue 
surveys were to proceed a t  the discretion of local Governments, but geographical 
and topographical surveys depending on astronomical observations were "expressly 
prohibited". The quarter-inch Atlas of India-authorized in 182P-was to be 
compiled in London by the Company's Geographer John Walker from material 
based on, or properly connected to, the trigonometrical survey. To ensure that  
these orders would be carried out satisfactorily full responsibility was entrusted fo 
Everest alone,and in order "to preserve a system of perfect uniformity" the Directom 
abolished the branch survey offices a t  Madras and Bombay. 



Authority was given to raise six field parties for work on the Great Arc and 
subordinate triangles in Bengal, and for Everest to take over the party already work- 
ing in Bombay. The four topographical parties worlung in BZadras and the Nizam's 
territohes of Hyderiibid continued one-inch surrey based on Lambton's triangles. 

For the new triangulation parties Everest had only three military officers who 
had been employed on geographical surveys in Assam and Bengal, and four of his 
old civil assistants, so he had first to recruit and train a number of others. H e  had 
to work out detailed procedure for field observations and computations to suit 
his new instruments and local conditions. He  was determined that the results 
should stand up to criticism from Europe, and with this intent he himself took 
charge of work-on the Great Arc to meet all d85culties and to lead and check 
the work of his beginners. He set an extremely high standard and had many 
disappointments amongst his staff ; some failed from lack of ability or temperament 
whilst others broke down in health. 

He worked himself to a shred ; when he was not himself handling the instru- 
ments, he was harassed with details of administration and of correspondence, not only 
with his own staff but also with Government Departments, local officials, and the 
topographical During 1835 he was seriously ill with malignant malaria, 
but  he took the field in October as usual, taking Andrew Waugh in charge of a 
second party. 

Before setting out to the field in 1832 he had organized computing and drawing 
offices to work a t  Calcutta. From 1838 these were placed under James Bedford 
who had been brought d o n  from the North Western Provinces for charge of the 
revenue surveys of the Lower Prorinces, and now became the Surveyor General's 
personal Deputy a t  Calcutta. 

By 1843, with the assistance of Waugh and Renny, Everest had completed all 
field observations and computations of the Great Arc northwards to Dehra Diin, 
latitude 34" 20', and this included the re-observation with the new instruments 
and under the new sgstem, of all the old work ; between Bidar and Sironj special 
astronomical observations had been, made for calculation of the figure of the Earth. 

His general plan for the triangulation provided for a grid based on the Great 
Arc, with major longitudinal chains connected by subordinate series running north 
and eouth. By 1843 his parties had completed three of the subordinate series and 
oommenced on three others, and on the northern longitudinal chain breaking east- 
ward from the head of the Great Arc. The southern longitudinal chain along 
parallel 24" had been carried out by his assistants during his absence in England. 

At the end of 1843 he handed over to Waugh seven triangulation parties well 
trained to a sound practical system, though somewhat short of experienced 
observers. 

The only topographical work remaining was that  of the NizBm's Territories 
which still had a long programme ahead of it. The district revenue surveys of 
the North Western Provinces of Bengal had been completed to the satisfaction of 
the local Government, but several of those of Assam and the lower provinces had 
t o  be closed down prematurely for reasons of economy. None had been connected 
to the trigonometrical survey. From 1837 the Bombay Government had put  in 
hand a p t e m  of village field surveys which fully met the needs of their revenue 
offic& but were useless for topographical or geographical purposes. 

The seventeen years of Waugh's administration form the subject of this volume. 
Triangulation was advanced eastward to cover the Ganges valley to Calcutta, and 
extended up the Assam valley till switched south across the m s i  Hills, whilst 
another series ran down the east mast to cross the Godiirari. After the Sikh wars 
of 1646-8 two major longitudinal chains were taken acrose RBjputiina and along 
the Punjab foothills to close on the Great Indus series that stretched 750 miles from 
Kariichi to Attock. Except for a few subordinate series Waugh saw the comple- 
tion of the principal triangulation north of parallel 24". Aa triangulation advanced 
topographical survey was taken up in Orissa, the Punjab, and in the western 
Himiilaye .:.om the Ganges to the Indus. * .' 



By insistence on regular observation to the HimBlayan peaks Waugh was 
responsible for the discovery of the highest mountain in the world, 29,002 feet above 
the sea, which he recommended should be named after George Everest who had 
built ,up the triangulation system by which the discovery was alone made pos- 
sible. . H e  gave much thought to the problems of refraction and deflection of 
gravity, and his clear statements on their complexities contributed largely to later 
study. He  appreciated the need for greater accuracy in the determination of 
height, and initiated the system of precise levelling, connected to sea-level by means 
of tidal observations. 

On bis departure from India in March 1861, he handed over the office of Surveyor 
General to Henry Thuillier who as his Deputy had held charge of the revenue 
surveys of the Bengal Presidency and of the headquarter offices at Calcutta for 
fourteen years. As Thuillier had no geodetic experience the Great Trigonometrical 
Survey was taken over by James Walker under whom it made vast strides in 
many directions during the next twenty-two years. 

Under Thuillier's administration the Department was re-organized into three 
distinct branches, each with its own cadre under a Deputy Surveyor General. 
Rates of p y  and terms of service were revised on a more generous scale such as 
Waugh had long urged. The number of topographical parties was increased, but 
surveys were still organized for specified districts or states. h o m  1869 the com- 
pilation and printing of the Atlas of India was transferred from London to Calcutta. 

From 1871 Bengal revenue surveys took the form of cadastral surveys on tbe 
large scale of 16 inches to the mile. The revenue surveys of Madras and Bombay, 
however, never came under control of the Surveyor General. . 

Tbuillier retired from 1st January 1878, when Walker assumed the o5ce of 
Surreyor General in addition to that of Superintendent Trigonometrical Surveys, 
and the three branches were henceforward closely amalgamated under tbe new de- 
signation Survey of India. The Department continued to flourish and extend dur- 
ing the next twenty-five years, making special progress in geodetic operations such 
as  the determination of longitude by telegraph. 

Topographical and geographical surveys were extended in all directions, but 
except in the processes of map reproduction and the introduction of the clinometer, 
the systems of survey and mapping failed to keep pace with the Iateat scientifio 
advances or the nee& of the engineering and other professions. To rectify these 
shortcomings a Survey Committee was formed in 1905 which made sweeping remm- 
mendations that were put in hand with lasting benefit. These included :- 

Re-organization of the cadre, scales of pay, and terms of service right through 
the Department. 

Organization by administrative circles. 
Introduction of an  orderly lay-out for maps and survcys, with a key that pro- 

vided a simple relationship between maps of the various scales that weredefhitely 
specified. T h b  involved the abandonment of the old f-inch Atlas of India. 

The ancient value for the longitude of Madras as determined by John Warren 
in  1807 ( see volume n, p. 195 ), which had till now been retained for all mapping 
purposes, was abandoned, and the latest value adopted. 

The introduction of an order of priority for surveys and mapping to meet the 
more pressing needs. Surveys were in future to be carried out to geographical 
limits as defined by parallels and meridians instead of by administrative boundaries. 

F&m 1905 work ~roceeded moothly on these lines, with occasional changes to, 
meet new demands. 

It-would be of groat interest if this aeries could be carried to a t  l e u t  as far 89 .  

1905. - ' h n u a l  reports are too diejointed to give a continuous narrative ; they carry - 

no general index, and seldom give reasons for changos or any oritical review. - 

Theso would be helpful to Government Department and professional surveyors who. 
may wish to follow the steps by which the work has developed, and learn the why'a. 
and wherefore's of past and present praoticos. An authoritative narrative i~ . 
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desirable to describe tsohnical details and official discussions and decisions, prob- 
lems facod, and difficulties ovoroome. However firmly rulea may belbid down in 
textbooks and stnnding orders they carry far more weight when background is 
given in an interesting narrative. 

A work of this sort cannot be read straight through as if i t  were a detective 
story ; different readers will find different passages of interest, and i t  is hoped tha t  
where interest is aroused opportunity may be found to follow up the reference to 
published or manuscript sources. The heavy lists of addenda and corrigenda 
ahould not be overlooked. Paste-up bundles of original material, chapter by 
chapter, have been deposited with the National Archives in Xew Delhi ; those for 
biographical notes of British personnel, being largely collected in England, have 
been deposited with the Society of Genealogists in London. 

It may be thought that overmuch space has been devoted to these personal 
details and the nominal rolls, but they undoubtedly add to the interest of eome 
readers, and were not despised by Sir Clements Illarkham. All students of Indian 
geography should if possible read his classic Memoir on the Indian Surveys a8 well 
Eb8 the earlier treasures, Rennell's dlemoir of a d l a p  of Hindooslan and Everest's 
two Great Arc books. 

I n  writing this fifth and final volume I have received help and encouragement 
from many friends, particularly Dr. de Graaff .Hunter who has read through all 
the chapters on geodetic subjects, and was surprised a t  Waugh's grasp of the prob- 
lems of refraction. F'rofessor hlason's wide knowledge of the HimBlaya Moun- 
tains has been placed freely a t  my d ~ ~ o a a l .  He has constantly pressed for the 
fullest detail. 

For the biographical notes I am indebted to the most generous help from the 
late Major Hodson which has gone far beyond the range of his List of the Oficers of 
the Bengal Army.  The late Sir Patrick Cadell, with unsurpassed knowledge of the  
Bombay Presidency, said it was my duty to carry on fo complete an 8th volume. 
Nr. Burton has been tireless in unearthmg facts and dates from the arcana of the  
India O5ce Records in London. I hare been most forbunate in making contact 
with descendants of some of our surveyors who have helped with interesting details 
of survey life. O5cers of the National Archivea of India have given me freely 
of their specialized knowledge. 

Above all, I have to thank the Surveyor General, the Director of Map Publica- 
tion, for their encouragement and help and the members of their technical staff 
a t  Dehra DEn for the able way in which they have carried through the printing 
both of letterpress and illustrations. - 

Volume I having been out of print for the past few years, au tho~i ty  has been 
obtained for the preparation of a revised edition that will embody all the new 
information collected during the last 1 7  yearn. 
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GENERAL NARRATIVE 

Notable Events - GREAT TRIGONOMETRICAL SURVEY ; North-East - North- West 
- Spirit Levelling - TOPOORAPHICAL SURVEYS - REVENUE SUBVEYS ; Bengal ; 
Lower Provinces - Upper & Central Provinces - Punjab - Bombay & Sind - 
Xadras -MAPS - COKCLUSION. 

r JHIS period, 1844 to  1861, covers the years during which Andrew Waugh held 1 ofice as  Surveyor General and Superintendent of the Great Trigonometrical 
Survey of India. 

His illustrious predecessor, George Everest, had seen the completion of the 
great central arc up  to the HimBlaya -longitudinal chains to  Calcutta and 
Bombay-and three subordinate meridional series to  the east of the great arc. It 
fell to W'augh to  complete the grid of triangles over Bengal, BihBr, and Orissa, with 
extensions towards the north-east frontier, and down the east coast. After the  
occupation of the Punjab, the main triangulation was carried westward to the 
Indue, and northwards through the mountain regions of Kashmir, whilst the 
Bombay triangulation was continued west and north to  link up. 

The topographical surreys of HlderLbBd and Ganjam were reorganized and  
extended, and new surveys carried out over the north-west HimBlaya, Ksshmir, 
and parts of the Punjab. 

District revenue surveys were continued under the Deputy Surveyor General 
a t  Calcutta, in Bengal, BihBr, and Assam, and later extended into central and 
upper India and the Punjab. The revenue surveys of Bombay progressed steadily 
under control of the local government and a start  was made on new revenue 
surveys in Sind and Madras. 

The more important political events of this period were the Sikh wars of 1846-9, 
which led to  the British occupation of the Punjab and the assignment of Kashmir 
to GulBb Singh, the Dogra ruler of Jammu. British rule was further extended to 
the city of Rangoon and the province of Pegu folloffing the Burmese war of 1852-4, 
and to  th.e territories of NZgpur and Oudh by their annexation in 1853 and 1856. 

The mutiny of the Bengal army broke out a t  Meerut in May 1857, and though 
the main armies of the mutineers were defeated a t  Delhi in September snd  a t  
Lucknow in November, disturbances and military operations persisted into t h e  
following year over a wide area. The revenue survey party a t  Jhznsi was entirely 
wiped out,  and in other areas surrey was suspended and partiee direrted t o  
safer regionrr. The most important sequel was the passing of the old East  India 
Company, "John Company", and the transfer of power to the British C r o m  
through the agency of a Viceroy. 

Amongst notable changes during these eighteen years were the start  of the 
railways-the electric telegraph-the. geological survey-and the meteorological 
department, all of which affected the Surveyor General's department in one way 
or another, - especially in competition for educated staff. 

. - - 

The triangulation completed during Everest's period had been the  Great Arc, 
the Calcutta and Bombay longitudinal series, the Budhon, Rsnghir, and Amua 
meridional serim with short sections connecting their northern extremities. A 
Btsrt had been made on the Karara aeries, and a t  the end of 1843 parties had 



taken tilo field for Chelidwar, Gore, and Calcutta. The programme providsd for 
ten of theao intermediate eeriee running north from the  Calcutta Longitudinal t o  
the hills at about one degree interval, and the last was completed by 1852. 
- The North-East Lo~~gitudinel  oonnecting tho northern stations along the foot 

of the  hills was carried out piecemeal by a number of ob~ervers  between 1844 and  
1862, and it was from stations of this series that observations were taken to fix the 
positions bnd heights of the snow peaks. At the end of 1847 a base-line was meas- 
ured a t  Sonakhoda in Purnea a t  the junction of this series with the Calcutta Merid- 
ional, which closed the North-East quadrilateral. Secondary and minor work was 
carried out regularly for survey of the major rivers, for fixing t o m s  and cities, and 
t o  provide geographic control for the revenue surveys. 

The most successful surveyor was George Logan who completed the Chendwar 
aeries and a n  important section of the North-East Longitudinal. Two good officers 
died, l'illiam James And Reginald Walker. 

Triangulation south of the Calcutta Longitudinal was started in 1845 by Thorold 
Hill, who extended the South Maluncha series towards Balasore, and then started 
t h e  East Coast series from the Calcutta base-line. This ran through most difficult 
unhealthy country, "covered with groves and intersected trith creeks and marshesw. 
Hill's health broke d o n ,  and the series was carried southwards by a succession of 
officers. A base-line of verification was measured a t  Vizagapatam in 1862. 

At the  end of 1852 a longitudinal series was commenced near the  Sonakhoda 
base, to  run eastward through Assam. By 1856 Nicolson had extended i t  some 200 
miles, being hampered by swampy fever-ridden country. I n  1857 he  was relieved 
b y  Charles Lane, who carried on with increasing dif5cult.y and expense until in 
1860 the longitudinal series was broken off near GauhBti, and the  party turned 
south across the  Khls i  Hills to  start the East  Frontier series through Cherrapunji 
and  Sylhet. 

After the  defeat of the Sikhs in 1846, there was urgent call for triangulation to  
be carried into the Punjab to  control military and revenue surveys, and by the  
e n d  of 1852 four survey parties had been shifted into the  new area. 

I n  1847 Du Vernet moved up from the Gurwlni series t o  start  the North-Vest  
m i i l a y a  series, which was to  run westwards along the  foothills from the Great 
Arc near Debra Diin, through Sirmiir, Hoshilrpur, Ksngra, and Jammu t o  Attock. 
Some of his assiatnnts were employed on topographical survey northxards to  the 
a n o w  range, over  district,^ lately occupied by the  Sikhs. By 1849 the principal 
triangles reached Jammu territory but were abruptly stopped by local objection to  
t h e  occupat,ion of a sacred hilltop. 

Work was resumed in 1850 by Logan who had completed his work t o  the east, 
a n d  took over the main triangles from D U  Vernet who now concentrated his part7 
o n  the  topographical survey. Logan's party was re-designated the 2nd Kill 
aeries, and by the  end of 1861 had completed the  North-West Longitudinal u p  to 
t h e  h d u s  a t  Attock, in the neighbourhood of which the Chach base-fine was 
measured during season 1853-4. 

In 1848 Renny-Tailyour brought the North Maluncha party to Central India to  
a tar t  work on a longitudinal series running west from Sironj to  Karkchi in extension 
of the Calcutta series. This Great Longitudinal series was of major importance 
for control of the  several meridional series tha t  were to N n  southwards through 
t h e  Deccen and G!jariit and northwards through R l j ~ u t i i n a .  

D u r i ~ g  1849 Renny-Tailyour was relieved by Strange who carried triangulation 
across the  lough Aravalli hills and "the Little desert" t o  close at Karilchi in April 
1863. The passage of the desert, 160 miles of interminable sandhills, raised serious 
p r o b l e m ~ u p p l i e s - - - 6 ~ n t y  brackish water from we& often 300 feet deep--lack 
of building material for towers and platforms-mirage and other vagaries of 



refraction-"a miserable country only interesting from its  physical deficienm". 
William Rossenrode was a tower of strength, and did noble work laying out the  
approximate series in advance. 

To complete the  perimeter of these north-west triangles, the Karlchi and Chach 
base-l&es were connected by the  Great Indus series. This was commenced from the  
north by Logan in 1852, and from the south by Tennant who took over charge 
of Strange's party at Karlchi  during 1863. Progress was interrupted by the call 
for triangulation required by the Punjab revenue Surveys, but from 1867 work was 
pushed on from both north and south under the general supervision of James 
Walker, till the whole series, 750 miles long, was completed early in 1860. 

hieanwhile the interior meridional series, Rahun, Gurhagarh and Jogi-Tila, were 
carried south through LudhiBna, J d u n d u r  and Jhelum, whilst the Sutlej series 
followed that  river from its junction with the Lndus to the neighbourhood of Feroze- 
pore. These were all completed between 1862 and 1863. The Rahun and Gurha- 
garb series passed through wide areas of desert where tower-building presented 
many difficulties. Triangles had to be laid out with S C ~ U ~ U ~ O U S  regard for symmetry, 
with sides of between nine and twelve miles. Important places were connected u p  
by secondary triangles. 

The Kashrnir triangulation was started by bfontgomerie in 1855 from the  
neighbourhood of Jammu,  and extended across the Pir Panjiil t o  the great 
HimBlaya range, fixing the peaks of Nanga Parbat and K2. In 1859 Johnson 
and Beverley both observed from stations over 19,900 feet above the sea. Other 
sections were employed on topographical triangulation and planetabling. 

From 1844 t o  1853 the  Bombay triangulation was extended widely by Harry 
Rivers. After taking the South Konkan series south t o  Goa, he worked the North 
Konkan, or Singhi, series northwards until held up by calamitous fever in the 
forests of RBjpipla. He  then shifted ground to carry the Khlnpisura series north 
through the Deccan to  join Renny-Tailyour near Nimach. From here he worked 
his triangles north to  Ajmer, to  form the ArBmlia series ths t  was later incorporated 
with the Gurhagarh. 

From 1851 he worked south from Abu into Gujarat and K?ithiZwHr, and in 
March 1853 took furlough leaving the party under charge of Nasmyth, who was 
later followed by Haig. 

From discrepancies found in the heights brought up  by triangulation from 
various c v e c t i o n s  with sea-level, i t  became clear t h a h x c e p t  through hilly 
country-more accurate values would be derived by spirit level. To provide, 
therefore, a reliable datum for all uppor India triangulation and for spot heights 
to  control engineering and irrigation projects, Waugh decided to bring heights from 
the sea a t  Karlchi  by a line of spirit levels up the Indus valley. 

A tidal station was established a t  Karlchi, and between 1868 and 1860 Walker 
ran a connected Line of spirit levels to  the base-line a t  Chach. The patterns of 
inetruments and the  detailed procedure introduced by him were so successful that  
little change had to be made during the extensive operations of the next fifty years. 

Everest had concentrated all his efforts on the trigonometrical survky, firmly 
refusing to initiate m y  new topographical surveys and, when Waugh took over 
charge, the Hyder5bBd survey-that of the Nizgm's Dominions-was the only 
one in progress. Henry Biorland held charge until his promotion to major in 
1848, and work then oontinued for two years under e hiadras military 05cer  of no 



8Urvey qnnlifications, until the  Surveyor General had the work closed d o n  till he 
~ o ~ l d  find a suit.oble professional officer. I n  1866 James Nulheran, who had done 
excellent work on the Himiilaya topographical survey, was appointed to raise the  
party anew, and the  survey, started in 1816, was brought to B close in 1866. Much 
of the area surveyed was beyond the control of the  G.T.S., and triangulation had 
to be extended widely by officers of the  field party. 

The irregular survey tha t  Hill had long carried out in the  wilds of Ganjam under 
the orders of the  hladras Government had fallen into t e m p o r a g  abeyance on hie 
departure on furlough in 1841. It was resumed in 1843 by John Halpin and came 
under the  Surveyor General's orders the following year. Halpin h ~ d  no professional 
experience, and work dragged on with no proper control till his death in 1848, and 
then till 1860 when George Saxton took over charge after several months training 
with the  Coast Series. The party was now moved north into the  Orima S t a k e  
where work could be connected to  the trigonometrical survey, and quality gradually 
improved. Progress was slow owing t o  the unhealthiness of the thickly wooded 
hilh and to the  consequent shortness of the field seasons that  had t o  be confined 
to the comparatively safe period January t o  April. 

In  1864 a second party was formed under Depree, and better progress was made, 
though interrupted for a season by the  1867 mutiny. Orisca was cpmpleted b y  
1860 vhen Depree mored into Chota NBgpur and Saxton to  the  wild country 
south of Sambalpur. 

After the Sikh wars a large area of little-kno\vn country came under British 
administration, and military frontier surreys were started b~ two young Engineer 
officers. Robinson surveyed the'hill district of Hazgra ]?ring between the  h d u s  and 
G a h m i r ,  north of R8walpindi, whilst James 1T7alker surveyed the  trans-Indus 
districts of Peshlwar, Rohbt, and Bannu under almost actire service conditiom. 
The surveys were of necessity in the  nature of rapid reconnaissance, bu t  both 
officers did so well that  the Surveyor General welcomed their transfer t o  his 
immediate control and the connection of their surveys to the  G.T.S. 

During season 1850-1 Robinson surveyed the b o u n d a g  between the  territories 
of Maharaja Gulgb Singh and the British districts between the  %.Fi and  Jhelum, 
and he then took up  a one-inch survey of the Jhelum and Rawalpindi districts. 
Triangulation was based on Logan's triangles of the  North-West Himalaya series, 
and the  survey e x t e ~ d e d  south to include the broken country of the  Salt  Range. 

Under the  Surveyor General's close direction, Robinson developed a high 
standard of work, and his survey became the model of topographical survey for the 
next fifty years. His note on planetabling stood in the departmental handbook 
for even longer. There was, however, no rigorous contouring, and clinometer heights 
had not yet  arrived. The party was considerably strengthened in 1853 by the  
posting of John James, an exceptionally h e  draughtsman, and i t  later became 
the regular practice for some of the planetablers to spend the cold  eath her with 
Robinson, and the  summer n i t b  blontgomerie in Kashmir. Robinson's p a r t j  was 
considered the ideal training mlit. 

Field work was oompleted in May 1859, and the  maps and charts were submitted 
after October 1860, when part of the establishment left to take u p  t b e  surrey of 
Gwalior. There had long been a demand from the c i d  authorities of Central 
India for better maps for rerenue and administrative purposes, a s  well as for railway 
and other engineering works. 

From 1865 t o  1859 Henry Johnstone was engaged on the  revenue surrey of the  
trans-Indus area of Derajst, which developed into a topographical survey of the  
whole tract  from Uthankot  northwards to overlap Walker's survey of Bannu. 
Johnstone possessed all the  boldness and tact  of a successful frontiersman, and  
~ t h  a military guard he surveyed well u p  into the foothills m-tbout any serious 
clash with the  wild independent tribesmen. 

From 1847 several of the assistants on Du Vernet's North-West Himllaga ~er iea  
were employed on half-inch planetable survey which reached well into the  plains 



on the south, and northwards to  the snowy range, extending over the hilh from 
GarhwBl westward to  Chamba, and the Jammu border. Work was based on long 
w i n d ' q  chains ofminor triangulation with frequent stations of over 18,000 feet above 
t h e  s e a  Mulheran, Keelan, George Shelverton, and Johnson particularly disting- 
uished themselves. On D u  Vernet's transfer to  Asmm a t  the end of 1862 the party 
continued under biulheran, who succeeded with Johnson in connecting the Sutlej 
triangulation north of the great range with that  of the upper Ganges to the south. 

Early in 1866 the party was taken over by Montgomerie for survey of G u l ~ b  
Singh's dominions stretching north from Jammu across Kashmir t o  Lad&&. 
With Douglas and Johnson, h e  took a series of principal triangles across the 
Pir Panjiil into the, Kashmir valley. Next season more officers and assistants 
were posted for topographical work, and three infantry officers of the Quarter- 
master-General's staff accompanied the party for planetable sketching. Unfor- 
tunately these officers could not be reposted, and in 1857 other officers had to be 
instructed from the start,  all of whom, however, i~c lud ing  Godwin Austen, proved 
excellent surveyors, and remained many years with the  department. 

Each year the party marched up from Dehra Diin in the spring, to  commence 
survey about the end of April. It left the valley before the end of November 
"just ae the snow began t o  fall on the low  hill^ ", and marched back to  Dehra for 
the cold weather. Work went on during 1867 without. oheck from the terrible 
happenings of distant India. GulBb Singh, who had warmly e~couraged the 
survey, died during this year, and his son, Ranbir Singh, was equally friendly. 

The first map of the Kashmir valley was submitted in 1859, and work was then 
advanced on the 2-inch scale into Lad5.kh. Godwin Amten who had missed two 
seasons returned in 1860 to  work on the Karakoram range, his planetable survey of 
the glaciers of K 2  and other peaks being a notable piece of work. The strength 
of the  party was now gradually reduced, and a t  the  end of 1864 Montgomerie 
took furlough after thirteen successive field seasone. Work was finaUy closed on the 
Khotiin frontier in 1865. 

For the ~ a r  with Burma, 1852-3, the British army had no map of any practioal 
value. At the end of the war a n  Engineer officer of no previous surrey experience 
was appointed Superintendent of Survey, Pegu, with orders to  produce a quarter- 
inch map "as quickly as possible". Assisted by a few military officers, and with 
a number of Burmese and Karen boys locally instructed, he started a rough 
eurvey based on a network of theodolite traverses, and filled in by compaes routes. 
Ln 1865 he sent in a general sketch map on the 8-mile scale which was printed 
a t  Calcutta. He  was then followed by one officer after another, and much of the 
earlier work was superseded by work of similar oheracter. It was not until 1863 
that  the survey was put under the orders of the Surveyor General, now Henry 
Thuillier, to whom the first quarter-inch sheets, were a t  last submitted, and he had 
t o  report tha t  the survey had " no pretensions to  scientific accuracy". The final 
maps were finished off a t  Madras, and submitted in 1866. A regular survey of 
Lower Burma had t o  await the arrival of the Great Trigonometrical Survey some 
ten years later. 

. - 
REVENUE SURVEYS : BENQAL 

- 

ThoGgh four o f  the Bengal distriot revenue surveys were allowed to  run on, 
the greater number, including all those of the North-Westam Provinces, had been 
oloaed down during 1842. Rigid economy had been forced on the country by the 
expemb-of the AfghSn ware. The four parties kept on were thoee of Patna--Gay+ 
Purnen--in Bihiir, and Midnapore in Bengal. 

The Patna  party moved north t o  Siirnn in 1843, and then, under Alexander 
Wyatt, surveyed in turn Champiiran and Tirhut, still in Bihgr. On completing 
these in 1849 i t  wae transferred t o  Eastern Bengal, working first in biymensingh 



and then in Dacca. UTyatt's health broke down and he died in 1857. By 1861 
ihe pnrtg was working in Tippera District. - 

The Gaya party continued for the next ten years under charge of Walter G h e r d l ,  
surveying Ghahiibiid, BhBgalpur, Birbhum, and hlurshid&biid. From 1863 
Shemill was put on special dut,y t,o revise the district and lefiser administrative 
boundaries, and Gastrell carried work westward through Khulna and Jessore to the  
llegllna River. 

Charge of the Purnea party was taken over in 1846 by James Pemborton, who 
worked eastward tlirough north Bcngal. After his death in 1860 the party moved 
further east into Sylhct. 

After hlatlliaon left 3liiFrlapore in 1844, one of his assifitants spent the next 
two years clearing up discrepancies, whilst another took the party first into Hooghly, 
arid then into the 24-Pargenas. In 1847 charge was taken over by the very capable 
and experienced surveyor Ralph Smjrth, who completed a t  the same time the sumoy 
of the suhurbs of Calcutta that  had been started in 1841. After surveying Burdwiin 
and Nadia, Smyth retired in 1857, and two years later the party moved under James 
S h e d  to  take up the surrey of hlanbhum in contact with tha t  started in 
Chota Nagpur. t 

As all these surreys fell in districts tha t  had been subject to the  permanent 
settlenlent of 1793, survey was confined first to  the  external boundaries of the  per- 
manently settled estates, but for lands outside these estates full surrey was made, 
not only of village boundaries, but  also of the limits between forests, waste lands, 
a i d  the various classes of cultiration. 1 x 1  some areas also the field-to-field survey of 
rillage lands, h l o m  as k?mrah, was specially ordered. 

The fiurvey programme of each party was controlled by a civilian Superinten- 
dent of Survey, corresponding to the  modem Settlement OEcer, assisted by a 
number of deputies whose duties illcluded the laying d o m  and settlement of bound- 
aries and the assessment of revenues. There was much controversy as to  the  rea- 
pective advantages of managing the  khasrah by the professional surveyors or 
by the  settlement staff, and from 1851 i t  was definitely-transferred to the latter 
at some expense of accuracy. Professional administration rested u i th  the Deputy 
Surreyor General who was responsible to  the Sadr Board of Revenue, Lower 
Provinces From 1647 this ofice was held by Herlry Thuillier, who in 1861 
succeet'ied s s  Survejor General. 

A t  the end of 1847 a party was raised by Donald Vanrenen for the revenue 
survey of the British territories of Ajmer arid 3lem8ra in Riijputiina. Work was 
completed in a single season, and the  party then moved to  take up  an  extensive 
survey along the northern borders of Rohilkhand, which had not been satisfactorily 
completed before 1842. A detachment under Franois Burgess spent two seasons 
on a four-inch survey of Delhi city and country to the south. 

The Rohilkhand area was covered with sal forest, high grass, and sv-amps, and 
special lines of level were run t o  facilitate drainage works. I n  1863 the+rty 

-under Burgess was transferred to Bundelkhand and met with a tragic t n d  in 1867. 
'Panrenen's party was trarlsferred t o  Jubbulpore, and continued work in the Central 
-Provinces for several years. 
- During 1854 a new party was raised by John Blagrave for work in the  Saugor 
District, and continued under other officere a R  a second party in the  Central 
Provinces. A third party, also r&ed in 1864 for survey mund Nimach, was moved 
successjvely to  Sharatpur, Bmldekhand, and then under Adrian Vanrenen to the 
Central Provinces. 

In 1869 work was started in Oudh by the tramfer of Anderson's party from the  
Punjab,  and in 1860 a second party was raked b y  Donald Vanrenen. 



At the olose of the firat Sikh war in 1846 the British took over the Jullundur 
&lib bopnded by the Sutlej and Belis rivers, and orders were issued for rabing 
two parties for the revenue survey of the tram-Sutlej and ois-Sutlej areas. 

The ois-Sutlej party was raised by Henry Stephen, who had learned his survey 
in the North-Western Provinces under Henry Lawrence. The survey fixed the 
boundaries and main topographical features of the protected Sikh states, with the 
d a g e  boundaria of Amblila, Hissiir, and other British districts. In 1861 Stephen 
handed over to Robert Shortrede, who moved the party west to Sililkot in the 
Rechna or Rlivi-ChenBb do&. Stephen's work had been carried out in the hasty 
manner of the later N.W.P. surveys, and much had to be revised by an assistant 
left for the purpose for the next three years. 

after the first season the trans-Sutlej survey passed to the charge of Thomas 
Blagrave, who completed the Jullundur and Hoshiarpur districts and extended 
survey well into the KBngra hills, making junction with Du Vernet's topographical 
survey. Field survey was brought to a close in 1852, when the party was moved 
to Lahore to take up work in the lower Rechna doa .  

After the.close of the second Sikh war, and the proclamation of the whole Punjab 
as a British province from a r c h  1849, orders were issued'for the raising of a third 
party for the survey of the BZri dolib, enclosed between the B e a  and Rsvi rivers. 
This was formed from the other two parties, and under John Blagrave commenced 
work in GurdZspur in October 1850. Survey of Mult5.n District to the south was 
completed in 1858 and the party was then moved to the survey of Chota Niigpur. 

In 1851, Shortrede brought up the cis-Sutlej party to the Rechna doEb, starting 
from Siiilkot in the north, whilst the following year Thomas Blagrave brought up 
the trans-Sutlej party to GujrZnwala to the south. In  1865 the survey was com- 
pleted, and the southern party was transferred to Sind under John Macdonald, 
whilst Shortrede moved the northern party across the Jhelum to take up work in 
the southern districts of the SindSZgar dolib, having in the meantime completed 
Shahpoor in the Jech doEib. 

The SindSBgar doEb is that bounded by the Jhelum and Indus rivers. The 
rugged northern districts, RBwalpindi and Jhelum, being under one-inch topogra- 
phical survey by Robinson, and a large area south of the Salt Range being sandy 
desert, or fhal, revenue survey was confined to the fertile riderain tracts, and these 
were completed by 1858, when the party was moved to Oudh under charge of 
Francis Anderson. 

On the whole, these Punjab surveys, and the maps produced from them, were 
of a higher quality than the earlier ones of the North-Western Provinces. 

The Bombay revenue surveys continued on the same principles as worked out 
by Goldsmid and Wingate, and described in volume IV of these Records. They 
were devoted entirely to fiscal needs, with full records and plans for each village, 
each district survey being self-contained, without geographical control. I t  has 
been claimed that this system was "the best and most perfect for revenue purposes", 
but ikwas useless for topographical or general mapping purposes. . 

Tke Bombay Government could not be persuaded to follow the Bengal system, 
and to spend time and money on connecting up their village surveys by sound tri- 
angulation and well designed traverses. They were quite satisfied with such t o p -  
grapKcal maps as were left to them by the old Deccan 8 W e y  of 1820 to 1830, and 
claimed that their more particular attention to the village survey gave "with 
greater fidelity and minutenoss those intorior sub-divisions of ench villageJJ required 
by the revenue 05cers. Reliable village maps and their associ~ted records were the 
great purpose of the survey, and from 1849 these maps were regularly lithographod. 



~ f i e ' s u r v e ~  continued to  be conducted by military officers who were not  so much 
profcs~ionnl sun re yo^-s as s~pervisorer of measurere and  recordere who worked 
v i t h  simple instruments that were sufficiently ecourate over short distances. 
.- h 1861 the Chief Engineer had to abandon ao at tempt  to s tar t  a topographical 
survey of Gujariit for lack of a qualified survey officer, and  i t  was not  until 1876 
that  serious attempts were made to  produce topographical maps with the  aid of 
the Gujarzt revenue surreys. 

Ln Sind regular surreys had been started for irrigation purposes by William 
Bakor in 1843 and, with scattered patches of revenue survey, were carried on latar 
by Engineer officers burdened with other duties. The work was of little revenue 
value aud was closed down early in 1860. 

I n  1855 request was made for the services of a professional survey party from 
the  Punjrtb, and early in 1856 John IiIacdonald took down the  party from the  BLri 
dozb, and started work in the Rohri collectorate of upper Sind. The Bombay 
Government agreed that  the Bengal system should be followed and that work 
should be based on the Great Trigonometrical Surrey. As Sind properties were 
mostly large estates or jagirs, the main need was for a determination of areas, and 
a rough survey of the  larger sub-divisions of each village. 

As no boundaries had been marked out in advance, Macdonald spent his first 
season training the  local patwan's and other recruits to su r rey  by plahetable and 
chain. He  found the boundary thakbasta, when they did arrive, reliable and com- 
plete, but  had some difficulty in persuading the  civil settlement staff of the  
advantages of the  "Bengal systemv. As the sun7ey a d r a ~ c e d  the  party was 
split into two, one charge being allotted t o  MTilliam Lane, , a n  experienced and 
capable assistant. 

Though i t  was in Madras thnt the fir$ systematic revenue surveys had been 
carried out-those of Alexander Read in BLramahd in 1793-8, and  of Thomss 
blunro in the Ceded Districts during 1802-7-surrep t h a t  were the prototype 
of tho% in Bengal and Bombay-yet the 3Ladras Gorernment had never chosen 
to extend such surveys to  other districts. They were cont.ent to 1eave.district 
officers to continue the traditional un6cient.S~ methods of revenue assessment. 

The first professional survey was that  made by John  Ouchterlony in the 
Nilgiri Hills between 1844 and 1851. On the advice of the  Surveyor General i t  
was based on triangulation and followed the pattern of J5'roughton's surveys of 
1841-2 in south Jfirziipur and Soh6gpur. Detail surrey on scale 1,000 feet t o  an 
inch distinguished ownership of lands, as between Government-private indivi- 
duals-and the Todss, or aboriginal tribesmen. Small-scale topographical survey 
was later extended into dutlying areas not covered b y  Ward's work of 1822. 
Ouchterlony's final reports and maps were submitted in 1862. 

After much correspondence the Madras Government determined in 1866 that  
systematic surreys throughout the whole presidency were essential. On the 
strong recommendat,ion of the Deputy Surveyor General they decided tha t  survey 
should be based on the Great Trigonometrical Survey, without being a full topo- 
graphical survey. Every field larger then about 10 acres in extent should be 
accurately surreyed, and a small survey establishment should be retained perma- 
aen t ly  in every village to  maintain records. There was t o  be a military Superinten- 
den t  of Survey of "scientific acquirements", with a number of deputies. Classi- 
fication of lands should be left to the Civil Superintendent of Settlements. - 

In 1867 Captain Priestley of the Q4th Highlanders, who since 1863 had been 
making a field-to-field survey in Sout'h Arcot, was appointed the  first Superbten- 
dent of these Madras surveys. Large waste and hilly tracts were to be covered 
with topographical survsy on the 4-inch scale, whilst culturable lands were survey- 
ed on scales from 10 t o  16 inches to  a mile. It was estimated tha t  there would 



be just over 60,000 square miles for large scale revenue s m e y ,  and about 80,000 
for small scale topographical survey. 

Start  was made in 1857 with only two parties, taking one tiiluk ( correspondbg 
to a Bebgal parganu ) in South Arcot, and another in Trichinopoly. From 1858 
survey, was extended and the establishment steadily increesed, wh&t a Lithographic 
press wcw installed a t  Madras for printing fiiluk and a g e  maps. * 

&mpilation, engra+g, and publication of the  quarter-inch Atlas of India 
were continued in London by the Company's Geographer, John Walker, and 
material was regularly sent to him from Lndia. B y  1860, however, the output of 
these sheets had fallen into arrears owing mainly to Walker's advanced age, and 
unwillingness t o  depute the work to others. Ae a result of the Surveyor General's 
continued protests, arrangements were a t  length made to  transfer the production 
of these maps to Lndia, and this was effected in 1869, when the sheets were broken 
down to quarter size on a modified projection. 

The increasing demand for topographical maps was met by preparing one- 
inch and quarter-inch maps from the revenue surveys. The earlier issue of the  
quarter-inch maps for many areas had to be made without trigonometrical control, 
but from about 1845 the Deputy Suneyor  General pushed forward their recom- 
pilation on proper geographical control, and had them printed a t  the local press. 

From 1854 similar one-inch sheets for all the  revenue surveys were sent t o  
England to  be lithographed, as facilities for such a large task were not available 
in Calcutta. Again there were constant complaints of delay, and this work was 
transferred to  Lndia from 1864. 

For the fair mapping and reduction of the topographical surveys in the Him%laya, 
Kashrnir, and Punjab areas the very best draught~men were employed. D r a m  a t  
Dehra Diin, some of the maps were Lithographed in Calcutta and others in London, 
and  very beautiful maps they are. 

About 1867 a start  was made a t  Calcutta on the preparation of a general map of 
India on the 32-mile scale, one preliminary engraved sheet appearing in 1864 ; the  
first edition of the 64-mile map was dated 1868. 

From about 1841 a section of the Government Lithographic Press a t  Calcutta 
had been set aside for the Surveyor General's demands but work was far from 
satisfactory. It was a great step forward when machines and staff were trans- 
ferred effectively to  the Surveyor General's office in 1862. New machines were 
constructed by the Mathematical Instrument Maker, and others purchased from 
England, and map print,ing thus brought under departmental control. 

The first important task of the new office was the  printing of the first postage 
stamps of India during 1854-6, pending supply from England. The stamps were 
designed and Lithographed under the direction of Henry Thuillier, Deputy Surveyor 
General, and infinite trouble was experienced by staff that  had no previous ex- 
perience of such highly technical work, with presses and apparatus that  required 
constant adjuatments and modifications, and with materials that  were not easily 
found. Aftcr 15 months a total of over 47 million stamps were struck off-Half- 
tuna , -b lueOne-anna ,  red-Four-arms, red and blue. 

Pkto-l i thography wae started in Calcutta in 1862 in a verysmall way, and 
Hennhsey inaugurated zincogaphy a t  Dehra Diin in 1866 after a course of train- 
ing a t  the Ordnance Survey office a t  Southampton, 

- 

During his eighteen years in charge Waugh had practicnlly completed the  
principal t r i a n g l ~  of the Great Trigonometrical Survey over northern India. He 



had u~orthily maintained the  designs, principles, and procedure  corked o u t  by 
Everest, always insisting on the aame high bt.andarh of precision. Of the  new pro- 
blems tha t  he took up with eagerness and success were those of the  heightb of the  
great peahs4ofleotion of gravity-and spirit levelling. 

There had been a continual passing of experienced of5cers and recruitment of 
replacoments, and M7augh had constant anxiety in training and guiding the  new 
staff, paying frequent visits to  his field units, both in field and recess. . The number 
of assistants was increased, and to  maintain uniformity throughout the  department 
he drew u p  full and detailed instructions on practically all professional subjects. 
Some of his new officers were men of high talent and full of ideas, but  in neighing 
their suggest,ions Waugh was slow to adruit innovations. 

His most trusted assistants on the trigonometrical side were Renny-Tailyour, 
who joined with him in 1832 as Thomas R.enny, and retired in 1864---George 
Logan, who joined in 1831, and a t  the time of his untimely death in 1854 was quite 
the  most capable officer in the depar tmentrJolm Peyton, who had joined at 
HyderSbBd in 1823, succeeded Joseph Olljver as Chief Civil Assistant, and  retired in 
1856. Tho Bengali comput,er, Radhanath Sickdhar, had a remarkable genius for 
geodetic computat,ions ; ss Chief Computer he overhauled t h e .  copputations of 
t h e  field units and reduced them to  h a 1  shape; his most notable work was the  
production of the  first edition of the departmental geodetic tables. James Walker 
of t,he Bombay Engineers, was the most valued of the  younger officers, and suc- 
ceeded as  Superbtendent of the  Trigonometrical Survey in 1861. Unlike Everest, 
Waugh took great interest in his topographical surveys and the  resulting maps, and 
found high-class topographers in Alontgomerie and Robinson. 

He was content to  leave full control of Revenue surveys and his Calcutta 
offices to  He1n-y Thuillier, who was a tower of strength and an able adminis- 
trator. The revenue surreys of Tiladras and Bombay did not come under his cantrol, 
b u t  his parties spread from Assam t o  Sind under officers of the  Bengal artillery 
and infantry, of whom Smyth, Shemill, Gastrell, and the  brot,hers T7anrenen were 
out,st.anding. 

All three branches, trigonometrical, topographical; and revenue, were well 
served by t,heir civil assistants and, in spite of competition with other departments 
~ ILich  offered more attractive terms, the professional work of the  surrey attracted 
and  held a number of devoted, capable men. 

Of t,he design and choice of instruments, V'augh, like Evere.st, had his ORTI 

ideas, and with the  help of Saiad Afohsin Husain introduced several patterns of 
24-inch and other large theodolites. As the Alir Sahib aged, and Weugh found 
less time for such details, he looked more to  Alexander Strange, a Madras cavalry 
officer, 6 t h  a flair for mechanics. Strange's alterations and  devices were not 
always successful, and the great theodolite and the zenith sectors which he designed 
after his retirement proved too elaborate and cumbersome for field work in India. 
In his London office, however, as Inspector of Inst.ruments, he effected a vast im- 
provement in the  quality of scientific instruments of all patterns sent out  t o  India. 

These eighteen years were a period of expansion and technical advance. Waugh 
x a s  a man of wide interests and clear a is ion, who kept his department in step with 
the  progress of professional thought and practice in the  highest institutions. 

The continued amalgamation of the  two posts, Surveyor General and Superin- 
3endent  of the  Trigonometrical Survey, was under the  circumstances undoubtedly 
%he, for the advancement of the triangulation grid was of primary importance, 
3equiring the  close direction of a n  offioer of the  highest talents. A second and 
senior officer would have had little t o  do except t o  waste money on unreliable 
surveys and maps and hamper his geodesist junior. The Court of Directors had 
not even accepted Everest's plea for. a Deputy for each Presidenoy. Worthy 
topographical surveys were pu t  in hand as and when the  time was ripe. 



CHAPTER I1 

NORTH-EAST QUADRILATERAL 

MERIDIONAL SE)RLB;S ; Karara, 183845  - f i r m i n i ,  1845-7 - Clora, 1843-7 - 
Hun'laong, 1848-52 - Chendwar, 1843-6 - North Malunch, 1843-6 - Calczdta, 
1843-8 - North Parasniith, 1850-2 - NORTH-EAST LONOITUDIXU, 1846-51 ; 
General - Qeorge b g a n  - Eastern Section - Sonakhoda Base - West Connection - 
OONULUSION. 

( HE North-East grid, or quadrilateral, of the  Great Trigonometrical Survey was r bounded on the west by the Great Arc, on the  south by the Calcutta Longi- 
tudinal, on ths  north by the North-East Longitudinal, and on the far east 

by the Eastern Frontier seriea. To the ten subordinate meridional series b e t ~ e e n  
the Great Arc and Calcutta for which Everest had obtained sanction [ IT, 12,20 ] 
were added the Calcutta, and later the Brahmaputra, meridional series [ pl. 4 11. 

When IVaugh took over charge in December 1843 the Karara series, just west of 
A.llahBb%d, was progressing slowly under Shortrede. This series had an unfort- 
unate atory. William Jones had selected five stations in south Rewah before 
the rains of 1838. When the whole party was overwhelmed by fever a t  the s tar t  
of the following season, further work was abandoned until the end of 1841 when 
Shortrede was put in charge [ rv, 6 8 7 0  la. 

Though in many other ways an officer of considerable talent, Shortrede showed 
a singular lack of practical sense for conducting high-class triangulation [ 390-1 1. 
He was ultra-cautiow in facing the risks of jungle life, and hesitant in action. 
His triangles were laid out with little regard to  the  established principles of s p -  
metry and in spite of repeated instructions from Everest he disregarded many of 
the essential principles of geodetic work [IOI]. During his two &-at seasons he 
established only ten hill stations and by the  end of his third season had made so 
little progress thgt Waugh obtained orders for his return to Bombay. Shortrede 
handed over to  his senior assistant, Armstrong, on 6th March 18463. 

B y  t& time the series had barely reached the Jumna  from the south, but t o  
hasten completion Du Vernet had been brought in to  assist fiom the north during 
season 1844-5. With nothing prepared in advance, he completed 16 triangles by 
May 1846, extending about 90 miles south from his North Connecting series'. 

With equal determination Armstrong closed the gap of about U t y  miles from 
Shortrede's work by 19th May, but he had then to  go back to  re-observe one of his 
triangles and observe a controlling azimuth. This was all satisfactorily completed 
by 13th July, when the two parties marched in t o  Dehra Diin. 

To gain some idea of the closing error, the Surveyor General himself visited t h e  
station of junction near Rae Bareli during September [ IY, pl. 11 ; v, pl. 4 ] and 
"tooE a complete'set of observations for azimuthJJ. The discrepancies suggested 
that the aouthern portion was the more defective but,  though "distressed by their 
magnitude", he did not think they warranted revision [ 132, 156 J5. - 

'UTS. vn & w ( oe),  1882. 'OTS. Syn. xvr.m. 'hs ta .  h t r o n g ,  B i r w a n .  H e ~ e s s e ~ .  
' h t a .  dam- Yulberm, 3y~n. ltaking the cirouit G r a r r 4 t .  Ara-Conng.  en^. nonb  & ~ 0 ~ 1 t h  ; 
DDn. 462 ( 21-61 ), pars 2 ; GTS. vn & flyn., xrr ( viii-m ). 



Sovorol branches of secondary and minor triangulation were carried out  by 
Mulheren and Clynn of Du Vernet's party to  connect Allah&biLd, Lucknow, e n d  
other cities. Cornputstione and reports were completed a t  Dehra DGn during the  
rains of 184tI, after which Du Vernet took up the Gunciini Series, next t o  the  
east, and Hill took over Shortrede's old party t o  s tar t  the  East  G a s t  series1. 

I n  October 1845, Du Vernet started the Gurwiini series in Rewah, and  worked 
north across the  Kaimur Hills through Mirziipur, FyzHb5d, and Basti districts, 
a full distance of 211 miles [ ph.  3, 4 1. ,About 160 miles lay through the  plains, 
crossing the  Ganges, Gumti, and Gogra rivers, and requiring tower stations of 
arerage height about 25 feet. The rays between stations had to be laboriously 
traced and cleared. Positions of major t o m s  were laid do= b y  secondary 
triangles, and minor triangulation was run up the  Ganges t o  Allah&b&d by Glynn 
during August 1846. The whole series was completed in two working seasone, 

' observations during 1846-7 being carried out a t  21 tower stations in a low, flat, 
and  swampy countrya. 

The Surveyor General visited the  party a t  work in t h e  field in February 1846, 
and warmly commended Du Vernet and his assistants for the  work accomplished, 
which required "no ordinary degree of skill, judgement, and perseverance". His 
only colnplaint was tha t  the hill-station platforms had no isolated pillars for the  
instrument [ 112 IS. D U  Vernet lamented that  on some of his ray-traces i t  took 
six days to traverse a distance of only twelve miles of "swamps, tanks, thick mango 
plant,ations, ... ponds, and minor obstacles". 

Field work was closed by June 1847, when Du Vernet marched t o  Dehra Diin 
t o  prepare for work on t.he North-West Hirnillaya series [34,368-9 1. 

The Gora and Chendrar series were taken up in 1843 out of their normal sequence 
because Government had thought i t  would sa-ie money t o  double the  interral  
between the  meridional series [ N, 21-2 1. 

Leaving Dehra Dun on 1st October 1843 in company mith R e n n ~  and Logan, 
bound for the  Jialuncha and Chendw-ar series, w. N. James marched hjs party 
more than  500 miles t o  start  the Gora series about 70 miles south of Chunkr in the  
blirz5pur district4. After marking out his triangles t o  about 60 miles, and observ- 
ing a t  fourstations, he was driven into quarters a t  Chunkr by thick atmosphere, 
d u ~ t  and smoke, and died t,here in June.  His place was taken by Pet-er Garforth 
who had only recently joined the department. 

During the  folloffing season, 1844-6, the party suffered severely from jungle 
fever, and only managed t o  select two principal statiom, clear three rays, and 
build two towers and one platform. They spent the  rains a t  AUahLbBd where 
the  Surveyor General had fixed his o m  headquarters, and Garforth had the  advant-  
age of his close supenision and instruction6, whilst the party was strengthened b y  
the posting of Armstrong from the Karara series. Garforth was so anxious for a 
8at.isfactox-y outturn for season 1845-6 tha t  he kept t h e  field till 25th August, 
&mstrong and  others ha-iing had to  give u p  some weeks earlier 1 3 6 5 6 , 4 5 7 4  1. 
T h e  t o m s  of Chungr, Benares, Azamgarh, and Gorakhpur were fixed by ray-trace 
&- minor triangles. The main series was brought t o  a satisfactory close before t h e  
rains of 1847, and Garforth resigned a t  the  end of August. 

- ' Report for 1844-5 ; DDn. 462 ( 69 ). 'Assts, 18467,  Nulheran, G l p n ,  Thos. Olliver, 6 Blauitt; 
4T9. & Syn. X M  (n). 'DDn. 492 ( 24-6 ), 14-246 ; 482 ( 21-51 ), 19-8-48. ' h t e . ,  Keelan, 
Thos. Olliver, & w. E. James ;  QTS. v m  6 Syn. xvn (0). ' DDn. 491 ( 247-60 ), 1 2 . 9 4 5  ; 462 ( 21-51 ), 
perm 21-30. 



Armstrong now took over charge, and during season 1847-8 laid out of triangles 
the GoreChendwar section of the North-East Longitudinal series [17; pl. 41. 

During hie next season,' 18469,  kmst rong ' took  up  work on the Hurilaong 
eerie8 which runs northward from Lohardaga in Chota NBgpur, through Arrah to  
Bettiah near the NepHl border [ ph .  3 , 4  ]I. To avoid the unhealthy season of the 
south he spent October 1848 on an extension of the triangulation which he had 
started two seasons earlier along the Ganges. Even with this postponement both 
of his assistants were seriously ill the greater part  of the first seaon .  S h d y  
progress was, however, made on the main series during the next three seasons and 
junction with the North-East Longitudinal was completed by June 1852. 

A considerable amount of secondary triangulation was carried out, mostly to 
survey the courses of the main rivers. During 1850-1 Armstrong carried t h e  
survey of the Ganges eastward to its junction with the Gogra, whilst Belletty 
surveyed 128 miles of the lower Son. During 1852-3 Belletty then surveyed the 
Gogra for a distance of 350 miles from its confluence with the Ganges, whilst 
Armstrong marched the party to the Punjab after the rains of 1852 [52,185 1. 

This was Logan's first independent charge and he carried it through without a 
hitch [IV, 380, 45jI2 .  Starting in December 1843 from Chendwar H.S.  of the 
Calcutta Longitudinal series close to Hazaribiigh town, he selected, built, and 
observed a t  eleven principal stations by the 8th May, bringing two polygons and a 
quadrilateral up to the t o m  of Bihgr, a distance of ninety miles [ pls. 3 , 4  1. He 
made recess quarters 1844 a t  Patna, 1845 a t  hlonghyr, and 1846 a t  Digha G h ~ t  
near Dinapore [ 336, 368 13. 

Work continuing equally well the next two seasons, he crossed the Ganges just 
below Patna, and carried the series northwards through bluzzaffarpur t o  the NeprIl 
border, so that  by 8th  April 1846 he had completed the  Chendwar series [ 171. 
By the end of May he had not only laid out and constructed twelve tower stations 
on the longitudinal series to the west through the tarai forest a t  the foot of the hills, 
but had actually cleared the rays and observed all the angles, horizontal as well as 
vertical. On the Chendwar series he had worked with one of Troughton & Simms' 
18-inch Theodolites, but for the longitudinal series he was given Barrow's Great 
36-inch [148-91. 

Ln these three seasons Logan had completsd a continuous ohain of no fewer 
than 42 triangles. The Surveyor General was greatly impressed ; 

I had occesion lest year to make highly favourable mention of this gentleman's progress, 
and it L very gratifying to me to be able again to bear testimony to the great success which 
continua to crown his zealous exertions. The quantity of work executed by b t h i ~  w o n  
~urpnsses even hia former efforta. and indeed exhibits the largest quantity of principal work 
ever yet laid out and finally completed in one meson. ... All this work has been beautifully 
executed by Bfr. Logan. who k 8 firat-rate ohserver, aod ~ C N ~ U ~ O U I ~ ~  careful in every part 
of his duty. ... His work h in every respect of a mperior order(. 

The Nurth Maluncha series ran northwar& across the upland country'of the 
8ant51 Parganos to  oross the Ganges near Bhagalpur. In this hilly section i t  was 

'haata.; Terry, r e p h e d  by John Rossenrode 1849, Bellatty and, from 18%. Pmchsud ; QTS. - & 
syn. xw ( A ) .  l i b .  ( Q )  1 Assta. T e q ,  John Rowenrode, Cbsa. Olliver : ' on Ganges bstneen Dinaporb 
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laid o u t  in the form of three polggona, but wa8 cont inued across the plain8 to the 
north by short-sided single triangles [ pl. 3 1. 

Thomas Rsnny left Dehra Diin in October 1843 with the original Budhon party 
which he had taken over in 1838 for work on the Great Arc [ IV, 64 1. On the march 
down country he was called away to  military duty for three months and during. 
his absence his senior assistant Richard Clarkson made a good start. After his 
return In March Renny carried the approximate series up to the Ganges. There was 
a good deal of sickness and five heliotrope men died during April [ 456 1. On 1st 
June Renny handed over to  Clarkeon and went on furlough. 

During season 1644-6 Clarhon, with but two assiatantsl, observed two of the 
polygons south of the Ganges and clc~red four rays to the north. I n  September 
1845, with the warmest praise from the .Surveyor General, he left for the Coast 
series after handing over to  Reginald Walker. During season 1845-6 Walker 
completed lay-out and observation of the meridional series, and constructed towers 
for the longitudinal link with the seriee to the west. m70rk was far from easy, 
visibility was restricted, s ichess  rampant, and the heat intense ; 

The principle diEiculties arose from the vest tracts of bigh grass jungle. ... it being quite 
impwsible to troll a perembuletor through it. ... I eventually WBS obliged to adopt B new 
method ... of measuring ahort bases of about one tsnth of a mile Kith the peetes t  accuracy a t  
a c h  station of the ray trace, and repeating the observations severel times. By  this means 
the varioue distances were obtained with considerable accurecy. ... Were i t  not for the increased 
labour ... I should feel inclined to adopt i t  always in preference to the perembulatof [ 104 1. ... 

Geverel of the best men ... fell victims, ... causing great a n x i e t ~  from the fear of a went of 
trained lnmpmen during the final obserr.ations. ... On the d a y  when we first cr-d the 
Dome River no lem than twenty-two men fell a, as also two of the sub-awistants [q56 1. ... 

The h a 1  observations were cornmencad ... early in March, but the p r o p  as... aae...verg 
slow offing to... the very unfevoureble state of the weather caused by high westerly win& 
raising dust from the extensive eands of the Qenges between Colgong and Nonghyr, which st 
times so obscured the atmosphere tm to render i t  impoesible to distinguish objects even at the 
&ortest. distances. The heat during the months of March and April F F ~ B  very great. the thermo- 
meter standing a t  110 degrees in the office tent for many weeks. ... A few br& in the hot 
weather enabled me to get on by degrees. ... The bad weether lasted till the end of April 
when, easterly winds having begun, ... the weather became all that could be desired, and I 
was enabled to finish the observations a t  Pirdeori station ... after getting only a few observa- 
tions during the nine days that I was therea. ... 

The whole of the observations were by great exertions ... completed in..June. The reins 
which set in with great violence a t  an unusually early period, ... the 13th of hiay. mused the 
rivers to me11 ... and so flooded the country ht.. .I found i t  necassary to defer ... minor triangu- 
lation ...to the next seeson, and I marched into quarters for the rainy seeson'. 

The raim were spent a t  Darjeeling, and from October 1846 Walker worked 
on the longitudinal series eastward from the head of the Malunche series [ 19 1. 

The Calcutta Meridionel series broke out from the base-line on the Barrackpore 
road [ rv, 48-50 1. It ran northwards, west of the Hooghly and Bhkgirathi rivers, 
to within sight of Berhampore to strike the Ganges just west of RBmpur Boklia, 
and it closed on the North-East Longitudinal neer Tit51ya6. 

m e n  U7augh took over as  Surveyor General in December 1843 he handed 
over his party to Charles Lane in Calcutta8. Lane found the greatest difficulty 
in selecting stations, the country being congested with flourishing villages with 
two-etoried houses, high and valuable fruit trees, and rich gardens. O m e m  

objected to damage or destruction, and the civil a~t~horities would exercise 
no compulsion [477]. By the end of May nine polggon~ had been laid out 

2Wm. Rowenrode 6 Kebb ; QTS. vm & 6yn.  xrx (6). 'cf. modem subtense m e a s h  with Hunter 
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t o  reach'sorne 120 miles t o  the  Ganges. To avoid the  h e a q  line-clearing entailed 
by the polygons, Peyton w h o  took over charge in October 1844 was directed to 
make a fieah lay-out of single trihngles from the  start.  He w m  able to  start  
bu i ldhg the towers, 31 t o  44 feet high, during January and to  commence observa- 
ti0 na by the middle of March. By  the time rain stopped work about the 22nd Miy, 
he had completed observations for six triangles. 

Dnring the  nes t  three seasons he pushed the  series northwards t o  its terminal 
stations near Titalya on the Darjeeling road1. The c o u n t y  was ~WEcult and much 
time was spent in ray-tracing and selection of statiom---dearing lines-building 
towers of mud bricks and sometimes rebuilding them-and 6nally the observations. 
Recess months were spent a t  Berhampore in  1844 and then a t  Chinsurah. During 
Lane's absence, 18468 ,  the reconnaissance in advayce was entrusted to Nicolson, 
who took over observation when Peyton wa s out of action ; "while marching 
through a dense forest he was sprang upon and wounded by a leopard, which 
confined him t o  his bed for nearly a month [ 467 ] ". 

There was much sickness during season 1847-8, but Lane rejoined after assisting 
a t  the Sonakhoda base-line, and with his assistance Peyton completed the last 
observations by 9th May 1848, and then marched t o  recess quarters a t  Benares. 
The party then took u p  a section of the North-East Longitudinal [ 19,361 12. 

Ln February 1845 Nicolson was deputed to  run a chain of secondary triangles 
d o m  the Hooghly. He  completed about fifty miles above Calcutta his first season, 
and during 1815-6 carried i t  donn  to  the mouth of the river. He  fixed sema- 
phores and other narigation marks from 601 triangles and 195 other points by per- 
ambulator measurement. He  mi tes  t o  Pej-ton ; 

We had awful work of i t  do- the river, enough to sicken anybody. We3 used to get 
every day well washed 6 t h  sal t  water, but  ... managed to finish ou r  work, and a190 got over t h e  
etar observations a t  Diamond Harbour and Kaokhali lighthouse. At  this lat ter  place I could 
not, however, manage to get Urea BLinoris owing to thick vapour and clouds prevailing in 
consequence of the \-icinity of the sm, although I remained there 20 days. ... 

I have been trying m y  hand st topographical work, and have been sketching the country 
along the banks of the river oll the way from Kaolihali. For this purpose I was obliged to 
travel on foot in this dreadful weather 9 or 10 miles every b y ' .  

Eighteen months later a copy of Nicolson's map was required for "planning 
an electric telegraph from Calcutta t o  the seaH5. Elis chart, with tho addition of 
S ~ g a r  Island and lighthouse, fixed later by Bedford the river surreyor, Pras Litho- 
graphed in 1856 and expected to  be "very useful t o  the nIariue Department as a 
skeleton on which the shoals can be periodically inserted '"j. 

Thir, was the last of the  meridional aeries to  be taken up, and falling between 
the Chendwar and nlaluncha ran north from Parasnkth Rill through the  districts of 
MonghF and Darbhanga [ pls. 3, 4 1. It =as carried out during beasons 1850 to  
1852 by the party from the Calcutta Meridional under charge of Nicobon [ 361 17. 

Across the uplands south of the Ganges i t  was laid out in large triangles of 20-mile 
sides, but sides were limited to  10 miles across the plains to the north. 

The younger Dunlop, James, had trouble with one of the party elephants8 ; 
The country in which hie work lay being very wild and devoid of roads, I sent one of the 

governraent elephan ta... with him. Whilst a t  Donari Ghati on the morning of the 27th a t  
aboub Zo'clock, the nttendnnts being still asleop, the elephant broke her ... wooden ring with 
which ehce was secured to a pop, nnd escnped into the dense forest under Parasnath mountain. 

At  about 3 a.m., the animal being missed, hfr. Dunlop gave immediate notice to  the police. 
and a b s e n t  ou t  all the men he had with him in eenrchof her. Subsequent1 y... I deputed the 
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\ 
jernadar ... with eome men ... and the other two government elepl~ants to endeavour to  re- 
a p t w e  the animal. which by this time was traced through the jungle to a place 30 miles m& 
of Bornri. ... T h e  pwty traced her by footprints for about 60 miles, but  unfortunately came 
upon her but  once, and then owing to her having become very wild and fierce ahe could not be 
approached, even with the aid of elephants. The men were obliged to give up their pursuit 
and return, having all been nttacked with fever. 

Work was hampered by thick haze and smoke, and a t  the  end of March 1851 
the  party waa overwhelmed by fever ; Nicholson had hoped that '  
leaving tile unhealthy tract ... the sicknew in camp would have abated, and tha t  I would still 
be able to close the final operations for the season beyond the Ganges ri\.er. But  in thia I 
was greatly diseppointed. The sickness increased daily, so that on the 6th ... there were only 
6 fislasis, the jemad~r,  and 2 barkendazes on the affective list. The native doctor a 8 0  also 
so very helplese from fever that  fie could render no medical aid to the sick [ 461 1. ... 

I considered i t  advisable to leave the place and proceed to Surajgarh which. being on the 
Ganges Riber Was considered a likely place for recruiting the health of the men. U W e  on 
the march both Messrs. Berrill and Dunlop were so seriously taken ill that I was compelled to 
halt a couple of days a t  Buntad Rnmpur factory. 

On the 11th we arrived st Burajgerh and on the following day Nessra. B e d  and Dunlop 
were sent down to n f o n g h ~  for medical aid and on the 13th, finding mj-self s h o  verg in, I 
left the place for Nonghyr. On the 14th and 16th all the sick a m o u n t i ~ g  to 46 in n-bm 
arrived by boats a t  Nonghyr and were sent into the hospital where four of them died shortly 
after. About this time 3 others who did not attend the hospital were carried off by choleral. 
, John Dunlop bad been selecting stations in advance, and he also came into 
3Zonghyr sick, and died there "after a long and painful illness ". 

The series was completed during season 1851-2, during which Monghyr wae 
connected by secondary t,riangles, and the Ganges surveyed for a distance of seventy 
miles. Nicolson then took up the Assam Longitudinal series [ 29 1. 

The North-East longitudinal series extends eastward from t h e  Great Arc 
t o  the  Calcutta Meridional a distance of about 750 miles, and connects the  
Dehra Diin and Sonakhoda base-lines and the  heads of the meridional chains. 
Except for the  few western stations falling in the  lower hills of Garhv-51 and Kumaun, 
t h e  series nrns wholly in the  plaine through the  fringes of the unhealthy tarai belt 
just  outside the  Nepal border. Permission could not  be obtained for the  surreyors 
t o  enter Nep5l territory [ 85 ] ; 

Had the triangulation been carried over the hills the lengths of the sides might have been 
materially increased, and the number of stations correspondingly diminished. The hes\-y 
cost of building towers a t  each of the stetione in the plains and clearing tile lines between them 

have been avoided, and serious mortality ... might have been prevented2. 
This long series was not executed as one continuous project but, as first suggefited 

by Everest, the  survejor of each meridional series was to connect the  head of his 
o m  series with that to the west [ TV, 18-20 1. The connection betwecn the  Great 
Arc and the f h t  three series, Budhon, Ranghir, and Amua, had been carried out  
before 1844 by Du Vernet and Waugh [ IT, 67-8, 71 1, and  continued b y  Du Vernet 
through the  plains to  the head of the Karara series [ IV, 71 ; v, 18 1. This earlier 
work was superseded later when better instruments became a~a i lab le ,  capable 
of giving results worthy of its geodetic importance [ 21, 153 1. 

The whole series comprised 111 stations, mostly towers of mud or  sun-dried 
brick Fsith a central isolated pillar of rnasonv, arranged in 135 single triangles with 
sides areraging about 11 miles in length. It was carried out  in f ire sectmiom [ 2 ] ; 

=om the Great Arc near HardwHr to the Ranghir meridional series near Pilibhit 
-17 triangles by Renny and Peyton, 1849-60, .Rith Waugh's 24-inch t,heodolite. 

=om the  Ranghir meridional to  the Chendwar series north of Muzaffar-pur- 
74 triangleby by Logan, seasom 1845-7 and again from 1848-50, with Barrow's 
36-inch theodolite. 
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-om the  Chendwar meridional to the nialuncha series on the  Kosi River-16 
triangles, by Peyton, 1848-9, with Barrow's 24-inch theodolite No. 2. 

- From the hlalunche meridional to just short of the Sonakhode b a s e - l i n e 1 9  
triangles, by ~ e ~ i n a l d  Walker, 1845-7, with C8x-y'~ 15-inch and Troughton & 
Simme' 3-foot. 

Nine triangles covering the ~ o n a k h o d a  base-line on the 318hlnanda River-by 
Charles Lane, 1847-8 with T. & S. 3-foot. 

Start  was made a t  two points in October 1845, Logan westward from the 
mendwar  serim, and Walker eastward from the Maluncha. 

N.E. LONOITUDINAL ; GEORGE  LOO^ 

During season 1845-6 Logan selected the last three stations of his Chendwar 
series and fourteen of the  longitudinal series, working westward towards the Gandak 
River'. H e  erected towers from 25 to 35 feet high--cleared the jungle along con- 
necting rays--completed all obserrations, horizontal and vertical, and observed 
the usual azimuth a t  one of the junction stations. 

After spendjng the recess months a t  Digha Ghat [ 13 n .  ] he resumed in October 
1846, only to be held up by virulent malaria, the penalty for too early a start in the 
tatai forests. Two-thirds of the fo l lo~ers  had to be carried into Gorakhpur where 
about 35 of them died. 

Work was resumed a t  the end of December, but the heavy rain of January 
destroyed large quantities of the sun-dried bricks tha t  had been prepared for the 
towers. Nine towers were, howeyer, built, lines cleared, and observations completed 
t o  a point' just south of Tribeni where the Gandak breaks out of the mountains. 
Work was closed d o n  in March 1847 and later tha t  year after recessing a t  Digha, 
Ghat the  partj- was diverted to assist a t  the  measurement of the  Sonakhoda base- 
line, and did not resume triangulation till October 1848. 

During Logan's absence Armstrong carried on the approximate series with the 
party from the Gora series [ 13 3 .  

The locality from which bLr. Armstrong was to commence being unhealthy before 16th 
December, ... I directed his sttention during the months of October and  November to  the 
interesting duty of h>ing d o n  the positions nnd determining the heights of the principal 
&malayan peaks north of Nepnl [ 82 12. 

Armstrong laid out  16 stations between the Gandak and Gogra rivers, con- 
structed the towers, cleared the rays, and ui th  his 15-inch theodolite took obser- 
vatjons t o  a number of snow peaks between 10th November and 26th December 
1847, one of these being his "peak b", interesected by two rays r i t h  one vertical 
angle, the  first obserrations to the peak that  is now known as Mount Everest. 
His theodolite was not, however, considered adequate for the principal angles of so 
important a series, nor were his observations to all the peaks accepted for final 
computations [ 91, 156 1. He writes to Logan in March 1848 ; 

I feel indeed very much the =ant of an  d t a n t  as Mr. Terry i~ exclusively employed in 
tower-building ( of which he has now nine on hand ) and I have no one to  m i s t  me in t i angu-  
lating and clearing r a p  though ... I . . . b v e  fortunately proceeded thus far with more mccese 
than I could have possibly dreamt of. 

B u t  i t  hae been renlly a harrassing work. ... and I a m  afraid I wont be able to hold out  
beyond April under the racking fatigues of field work from mlnrise to s ~ ~ m e t ,  and ofice duties 
coke poAon of the night. S;CC- hitherto has smiled upon me and buoyod up my spirib, 
thoug& cheerleas tt~e-t~qk is whon there is not B companion by, with whom to exchnngon passing 
t h o u g u  or repartee [ 410 1. ... 

I shall be able to select two more etatiom before the cloee of this month and have 4 or 6 
left to ;each the head of the Gurwani aeriess. If  even all these stations are selected and rnys 
cleared I fear much t h t  the towers will scarcely be built unless I discontinue my furthor 
progrtwe and undertake ... a few myself. 

' Aasts., Keelnn, John Roasenrode, & Eennessey. 'DDn. 162 ( 205407 ), SO. to Mil. Dept , 15 1-49. 
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blr. Terry has already a number to look after and  if maaom were only easily procurable 
in thoee pnrfe he would finish those on hand quick enough and take u p  others in mccession, 
but he ia much crnrnpod in t h k  respect, ~e well a s  in procuring brick-makers. ... W e  will, 
however, do better as  we proceed out-of these horrid jungles. ... 

I b v e  directed hlr. Terry to obwrve approliimate angles a t  each of the towers aa i t  is 
-finiehed to determine the nature ... of the rays. ... The heigh ts...g ive sufliciemt ecope for a 
clenr view of the heliotrope and  I dont think thnt  any irnpedimenb need be apprehended1. 

HQ reports t o  the Surveyor General two weeks later that ,  
from the 4th January when the  operations were first started u p  to the 26th >larch when Bankatta 
station was fixed upon, ... no less than 17 rays have been clenred, ... four of which were through 
bmvy forest and eight pnrtiallp so ; ... five days only to a my. ... T o  make the  connection qm- 
metrical with the G m a n i  series I purpose proceeding shortly to  the heed of thnt  meridian 
with an approximate survey to determine the p s i t i o n  of C o p t ~ i n  Du reme t ' s  points. 

He tells Logan a t  the end of May tha t  he was preparing t,o close work and march 
t o  Allahtibid ; 

At  Ganeahpoor and ltlajhaowa arrangements were ... mnde for raising the  bu i ld inp  this 
eeneon. A t  the formel station about 30,000 bricks have been made while a t  the  lat ter  &bout 
aa mnny more, b u t  ...p rogess has been 80 slow from want  of lnbourera that I have been com- 
pelled to order t h e  stoppage of further labour and to burn such aa are reedy before 
lenving. ... The country hereabouts s p p a r a  to be  panic-stricken b y  the  ravages of the 
cholera. ... From two or three casualties ... the dread has sprend abroad and my  men ... scarcely 
... make even a thousand a day. 

Cholera has been busy also in my camp but  ... only one cnse proved fatal, and t h a t  wag 
the hnxildnr of my escort. who was taken away in I= than 12 hours. There was a case ... about 
a couple of days ago, but  the man has recovered and is now doing well2. 

Bet'ween 2nd J a n u a g  and 20th of May he had extended Logan's series by 16 
stat,ions selected, 32 rays cleared, and 12 towers built. He  had fixed the,positiona 
of 104 villages by perambulattor, and 31 rillages and temples by intersection. In 
October 1848 he moved his p a r t j  to  the Hurilaong series [ 13 1. 

Logan started season 1848-9 by rebuilding the  summits of all D u  Vernet's 
t o ~ e r s  to  adapt them for the great 36-inch theodolite. H e  then marched eastward 
to complete and check up on Armstrong's approximat~e series. To take advantage 
of the clear strnospl~ere of Norenlber he set up his t.heodnlite a t  once o re r  the  
ground marks of such toners as had yet to  be built and 
GAS also fortunate enough to obtain observations to the s n o ~  range a t  several of the principal 
stntiom, and succeeded in determining by sjmrnetricnl trinngles the height and position of 
e v e v  prominent peak between the meridians of H u r h o n g  and I<amra [ 84 ; pl. 3 J3. 

By the end of season 1848-9 he had complet.ed obserrat.ions a t  all Armstrong's 
stations, and brought his work up to  Bahraich, just, east of the K ~ r a r a  series and, 
h t e s  the Surveyor General, 
a s  the party had suffered much in health, I ordered i t  u p  to... Alasuri for the recess. A h .  Logan 
and all his party were much reinvigorated in health during t h i ~  sojourn. and left me on the 
20th October to return to the terai. 

After completing the gap. ... Mr. Logan was instructed to employ the small remrtjning 
portion of the season in rexising Captnin Du Vernet's pa r t  of the frontier esries wbich had been 
executed witb an inferior instrument and exhibited Fnde disrordances [ IV, 71 ; v, 16 14 .  m e  
large theodolite waa put  u p  a t  the station of Dadaora on the  7th December, between which 
day and the 4th April fka l  angles were completed 8t 27 stations, a splendid eeason'e work by 
which the gap wna completely filled up. ... 

Owing to the  arrangements which had been made, the p r t y  entirely escaped ... the -]is- 
nant  jungle fever from which i t  had suffered eo severely during the two former eensod.  

In the course of fire Reasons from 1845 t o  1850, during which one season was 
devoted to Armstrong's approximate work, Logan's section had been carried from 
the Chendwar series on the meridian of Patna  t o  Waugh's connecting series through 
Pilibhit, whilst sereral minor series had been carried out by his assistants. The 
party was now mored to  the Punjab to take o re r  from Du Vernet the  principal 
triangles of the North-West Himslays series [36,361,393 1. 
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Just as Logan swung his Chendwar party westward into the longitudinal series 
during season 1845-6, so also did Walker swing the Maluncha party t o  the west, 
but Gthou t  taking any  observations other than those of the polygon a t  the head of 
the Maluncha series tha t  =as to  form par t  of the longitudinal series. 

Zn October 1846 he started the extension towards the east through wooded 
country that  still lay under flood-water as late as December. January 1847 was 
devoted to  selecting a site for the Sonakhoda base-line which was t o  form one of 
the interior sides of the  R&mganj polygon a t  the head of the Calcutta meridional. 
The party now being joined by Lane, Walker started observations from the 
blaluncha end1, but ha'd only completed nine triangles when he collapsed with fever 
and had to  be carried t o  DarjeeLing. On arrival there he was found t o  have died 
in the dhoolie, unknoun t o  the bearersa. 

Lane took over charge and joined the Surveyor General in Sikkim on secondary 
tfiangulation for the  fixing of positions and heights of Himillayan peaks [ 83 1. 

Rossenrode, who had been working on minor triangulation t o  fix the Nepill 
boundary pillars, tool; over construction of towers and pillars of the  base-line poly- 
gon. The angles of this Rtimganj polygon were observed by Lane after measure- 
ment of the base-line, but were re-observed by Nicolson in 1855, owing to discre- 
pancies attributed t o  deflection of the  towersS [ inf., 30, 106-9 1. 

The Maluncha party was now taken over by Renny and moved t o  Central 
India to  take up the  Great Longitudinal [ 37, 361 1. 

To complete the gap now left between the Chendwar and nbluncha series, the 
Surveyor General brought up Peyton and his party from the Calcutta 3Ieridional 
during 1848 [ I j 1. Peyton completed these 16 triangles between Muzaffarpur and 
the Kosi by May 1849, but  had little success with the snow peaks [ 8 5  1. He  
then banded over t o  Nicolson, and joined the  headquarters office a t  Dehra Diin, 
to  assist ~ e n n ~ - T a i l ~ o u f l  with computations and re-observationof the triangles 
of Du Vernet and JVaugh to  the west [ 21 1. 

Nicolson had been employed on minor triangulation to provide points for the 
revenue surveyors [ I I ~ ,  295-6 1. After taking over charge he spent the first three 
months of season 1849-50 rerisiting Peyton's stations t o  observe the snow peaksb. 
Being free to devote his whole attention to  the peaks he was able to take full 
advantage of three spells of clear visibility-a few days in early Norember-two 
weeks from 27th-and one week in January. It was mainly from these observations 
tha t  the position and height of Mount Everest was eventuaUy deduced [ 8 j ,  92 1. 

H e  then re-observed the  double polygon a t  the head of the Maluncha series and, 
after minor triangulation t o  various places in Purnea District, withdrew to hlonghyr 
for the rains. This re-observation confirmed the  Surveyor General's suspicion of 
the stability of the towers ; 

Your revision of the double hexagon a t  the north extremity of the hlalunch wries incrsesee 
the error. which is perhaps attributable to the towers having deflected. ... The ... error of your 
double hexagon i~ precbly the same aa the error in Lieut. Walker's observations with the  old 
16-inch theodolite by Gary [ 156 1, but your angles differ widely from his [ acp 1'. 

October 1860 Nicolson took up work on the Parasnkith series [ 1 5 6  1. 

SONAKHODA BASE 

~o'-balince t h i  bsse-lines a t  Calcutta, Sironj, and Dehra Diin, the  Surveyor 
General decided to measure a fourth a t  the  junction of the Calcutta Meridional 
with the North-East Longitudinal series, and in January 1847 impect,ed a site a t  
Sonaki;oda below the  DarjeeLing hill that  had been selected by Walker. He saw 
the line marked out on the  ground ; 
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The towere a t  the en& of the beae ehould be constructed early thh mason, eo that they 
m o y  eettlo down into a permanent poaition before the measurement cornmenom. There will 
be two mnrke in the basement of each tower, and theae ought to be very carefully adjusted over 
each other. ... 1 ho po... that Mr. M7. h e n r o d e  to whom you propose entnmting the building 
tcill exert hie well-known ekiU to produce towers worthy of the occasion. 

The towers were to be of burnt brick, pointed with lime mortar, of height 22 
feet including plinth. There was to be a pucka stairway for raising the  instrument, 
and a n  arched entrance to  an innor vaulted chamber protecting t h e  lower mark- 
stone [ 1067 ]'. The project was explained to  Government ; 

The Great Arc and the Calcutta Longitudinal series have already bsen acc~uately tested 
by the base-lines m v p d  on the Barrackpore road in 1831, in the valley of Dehra in 1838, 
and in the valley of Sironj in 1837. Consequently there now remahe a aingle base-line to be 
memured a t  the north-st angle of the quadriletern1 ... whereby ... all the intermediate tiiangu- 
lation will be duly tested and reduced to order. 

This base will at the same time furnish a proper point of departure for the future extension 
of the longitudinal series to the eastward through k m ,  ... and fixed points d l  be furnished 
for i~corporating the revenue surveys of the intermediate districts [ 295-6 1. ... 

A line 7 miles long has been chosen which possesses all the requieite conditione for ensuring 
accuracy, viz., an  extremely level and unbroken surface to measure over, and a position so 
situated with respect to the circumadjacent stntione aa to form sjmmetrical triangles there- 
e t h .  ... The alignment and smoothing of the ground, ite division into sections for verifica- 
tion by minor triangulation, and the construction of suitable marks to define the limi ta...w ill 
occupy considerable time. ... 

I propose early next season to unite Lieut. Walker's and Mr. Logan's parties, which ... will 
furnish nearly a sufficient complement of men for the purpose. Mr. L o g ~ n  himeelf has been 
employed a t  the mensurement of four base.lines and twd of his sub-assistants have also had the 
advantage of previous experience [ 43 IP. 

The bsse-line apparatus has not been i n  u e  since 184041, a t  which time I was deputed 
to measure therewith the base ... north of Bedar. It requires to be put  in thorough order, ... 
for which purpose ... the instlument-maker Syad hlohsin, should proceed to Dimpore, where 
I have fixed my depot a t  presont. ... The Lndinn standards of mensure and temperature are 
a t  present deposited in my ofice a t  C~lcutta,  and can most conveniently be brought up country 
-der the care of Syad hlohsins. 

After Jj7alker's tragic death, R.ossenrode was made responsible for all preparations 
at the site, whilst the Surveyor General took Lane and the rest of the harty up 
t o  Darjeeling for obfierrations t o  the snow peaks [ 83 1. At t.he close of the  rains 
Logan arrived wit,h the base-line apparatus, and was joined at Sonal;hoda by 
Lane's Maluncha party. Thomas R e n n ~  cut short hie furlough to complete a strong 
team for the measurement4. 

Logan ... was engaged with the hiathemntical Instrument hlaker ... a t  Dinapore in putting 
the b e - l i n e  appnratus in order, and training some of the sub-assistants t o  be employed in 
the mmsurement. He commenced his journey on the 16th October 1847, and after a v q  
anxious and harassing march over bad roads, he arrived a t  the base-line on the 9th hTovember. ., 

capabin Renny, who had returned from England a t  an  earlier period than he otfle- 
would have done in order to be present a t  the measurement, joined me a t  Darjeeling on the 
le t  N o v a n b r ,  and the whole party was congregated a t  the base-line by the 22nd. ... 

 he field work of the measurement occupied the whole period of daylight from -0 to 
m t ,  with exception of 2 h o w  in the middle of the day, required by the native ss t~bl ish-  
rnent for their meals. In addition ... I had the current busineaa of m y  office and medical 
duties of the camp to attend to, which were the more onerous on account of the number of 
-6 of jungle fever [ 4 5 7  1. ... I was generally active and continuouely engaged fi-om h y b &  
to near 12 o'clock a t  night. ... 

The compensation bani were compared 63 times a t  the middle, and 80 times after the 
m e m e j n e n t  [IV. 47 1. ... After two daj- ... drill the m e e m m e n t  was commenced on the 4th 
December and brought to 8 succ&i%fd conclusion on the 21st JanueqK. 

The minor triangles of check and the  principal triangles of the  Riimganj hexagon 
were then observed by Lane [ 19 la and later reobserved by Nicolson [ 19, 30 1. 
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There still remained the  revision of the triangles between Dehra Diin and 
Pilibhit tha t  had been observed by Du Vernet and Waugh between 1841 and  1844 
with ~ m a l l e r  instruments [ IV, 71,473 ]I, and this was entrusted to Remy-Tailyour 
and Peyton during season 1860-1. Whilst Peyton modified the tower stations in 
the plains t o  take the  24-inch theodolite, Remy-Tailyour started fiom Banog and 
observed a t  several stations before handing over to Peyton in February [ 63 ] ; 

I only commenced taking the angles a t  Banog a.8. on the 23rd October'. From Banog 
I proceeded regularly from station t o  station until I reached Dhele H.S. [IV, pl. q ] on the 
lOth January, when heavy snow fell on the mountains and interrupted the observations. ... 

the course of 5 or 8 ,days the lnmpmen mnnaged t o  ehew their signels, ... but  Saunchalk 
being full a thousand feet higher, or upwards of 8,500 feet above the ... sea, all acceas to  i t  was 
cut  off for nearly a month. 

I 

I had previously caused huts  t o  be constructed, and wood stored at all these stations, 
and I hnd ordered the  lampmen always to  keep a month's supply of food b y  them. ... The  men 
a t  Ghungti ... had been provident, ... and the road to  the etntion had not  been much impeded 
by snow, b u t  a t  Sounchslia the snow hnd fallen ve@ deep, and two of the lampmen hed been 
mowed u p  for 4 days with scarcely any  food, and were only rescued by the  energy of the 
messengers I sent. ... I had poeted 4 men a t  Saunchalia but  the day befom the  snow fell t a o  of 
them came d o a n  the hill to  buy food for the pwt;r and were afraid t o  go u p  again until m y  
messengers arrived, and the men on the hill ... were sfreid or uneble to venture down through the 
deep enow after mnking e n  unsuccessful a t t e~np t .  

&\-ins taken all the angles a t  Dhela except those in connection with Ssunchalin, I m ~ r c h e d  
to &pare  Tower Station t o  assist hlr. Peyton in completing the towers3. On the 9th 
February I made over charge to  Mr. Peyton, and he took the remainder of the observations. 
visiting all the tower stations first, and  ending with the hill stations of Birond, Saunchalie, 
Dhela [IV, pl. 4 ; V. 63, pl. 3 1'. 

Although the North-East Quadrilateral was the first figure of the Great Trig- 
onometrical Survey to  be completed, yet the final reduction was left till last, for 
this b d  t o  wait for the revision of the Calcutta Longitudinal observations and the 
adju8tment.of thst series as part of the South-Eagt Quadrilateral [ 129 1. It was 
then recorded of the  North-East Longitudinal series t b t  it contained "some of the 
beet work of the I n d i m  triangulation. ... Mr. Logan's work of 27 trianglee with a n  
average t r i anp la r  error of 0.28  in season 1849-60 being a very notableperformance"6. 

The =me could not be said of the meridional series. Waugh'a preliminary 
reduction showed tha t  there were many errors t o  be distributed, and several of the 
subordinate series came under suspicion. The instruments w e d  on them had not 
all been of the best, and some of them, especially Karara, had been much inter- 
rupted and  burdened by faulty work. The main defect, however, of this north- 
eastem grid was t,he weakness of the Calcutta Longitudinal series, and this rras 
entirely re-observed between 1863 and 1868 [ 1 2 8 9  1. I n  the latest classification 
these ten  subordinate series have all been classified as of secondary order. 

At  the  time of the measurement of the Sonakhoda base, its height above the 
sea-level was deduced by barometer, and this was later adjusted to  the value 
brought u p  by triangulation through the Calcutta Meridional series. This value 
was subsequently corrected by a matter of just over two feet after levels had 
been run during 1848 by Hill from the Kidderpore t ide-page t o  the base-line 
towars on the Barrackpore road [ 71 1. The heights then accepted by the Surveyor 
General for the two ends of the Sonakhoda base were 216.3 and 237.7 feet res- 
pectively, and these values mere used in computing the NE. Longitudinal series 
and t h e  snow p e a h ,  and gave the height of Banog 7454 feet6 [66 1. * 
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CHAPTER I11 

EAST COAST d; ASSAnZ 

South dlaluncha Series, 1845-7 - COAST SERIES ; Hill d. ClarXrson, 1847-52- 
Peylon 1852-5 - Strange d- Bascvi, 1856-61 - Assanr L O ~ - Q I T U D ~ A L  : D u  Verne-!, 
1853 - Niwlson, 1853-6 - Lanc, 1857-9 - Eastern Frontier, 1859-61. 

I 

I N 184-4 the Court of Directors called for triangulation t o  be carried through 
Orissa SO that  the areas already covered b y  revenue surreys and remaining for 
topographical survey could be made arailable for t.he Atlas of India, and extended 

t o  link up with the surreys alroady carried out in Ganjam. They further suggested 
tha t  the services of Thorold Hill would be of particular value fiom his local know- 
ledge of Goomsur [ m, 253-5 ] .  

The Surveyor General thought that  the  Calcutta Longitudinal was of too  poor a 
quality to  serve as the basis of such an  important series, which he  recommended 
should start  fiom the Calcutta base-line and follow 
the line of the sea-coast ... through hiidnapore and Cuttack until it  forms 8 union with the term- 
in- of the Parasnath sories [rv, 59-61 ]. From thence continuing along the  const i t  would 
combine with the late Lieutenant B u t o n ' s  operations, and proceeding by Jagannath it would 
finally connect a i t h  the operations in Ganjam [ m, 18-9 ; K, 253 1. ... 

.Moreover, as ... uniformity of system is indispensable to complete BUCCeSS, I would strongly 
urge ... the benefits which would accrue from Captain Hill being ordered to join the  G.T. Survey 
in Bengnl for 8 season1. 

Hill was accordingly posted to the Great Trigonometrical Survey on 31st January 
1845, and joined tho Surreyor General's field headquarters a t  AllaGbSd for intro- 
duction to geodetic work. From 1st September he was post.ed t,o charge of the  party 
recent.ly elnplojed on the Karara series, the designation of which -a-as now changed 
t o  tha t  of Coast Series [ 12, 361 12. 

As the best instrument arailable was an 18-inch theodolite that was hardly 
good enough for such an important. work [ I j6  1 ,  the  Surreyor General decided tha t  
pending the arrival of the neK 24-inch theodoli ta Hill should use this smaller 
instrument on a less important subordinate series ; 

I a m  very acnsible of the great advantage that. would be  secured by making your triangu- 
lation originate a t  the Brurackpore base-line, allereby your operations would be  rendeied 
independent of the Calcutta Longitudinal series, and thus b e  entirely freed from the  discrepancies 
inherent in tha t  work. But,  on the other hand, must be considered the difficulties and expense 
which attend trigonometrical opcratione in a flat wooded count ry... between Calcutta and 
Nidnapore. ... Your nork  should, in the *st instance a t  least, emanate from the most eastern 
hill stations of the Calcutta Longitudinal series. ... 

Hereafter ...y our operations can readily be united with the  BarrecL~ore  bme-line b y  means 
of a direct series passing through the Midnapore district, a n d  the  experience which you d... 
have gained of trigonometrical operations in general, and the  nature of the country in perticuler, 
Kill enable you to form such 8 junction much more advantogeousl~ .  ... 

You d l ,  therefore, proceed in the first instance to take  u p  the side Susinia to Karasoli 
of the Celcutta Longitudinal series3 and carry your triangulation southward along the  meridian 
of ~ Ia luncha  until you reach the -st. From thence your operatiom vrill tend to the  south- 
west, ... in the direction of Cuttack [pl .  31. 

y o u r  eerie6 should be composed of a mccassion of quedrilnterele or  ...p olygo ns... 
but ,  if. ..the country should in some places oppose ink-incible obstaclas to... a double aeries, i t  
d l  be better to revert for a time to s eingle one ... than to deley the work. 
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After ranching the neighbourhood of BELidnnpore, it will be necessary to  mnke arrange. 
monte for filling up the deb& of the country. ... AB i t  is... laid down b y  the ... Directors thrrt no 
&strict which haa once been surveyed in detail shall be resurveyed until all blnnk spaces are 
filled up, I h v e  directed the Deputy Surveyor General to furnish for your guidnnae a map of 
the Revenue Surveys. ... These i t  will be your spc ia l  duty to connect, with the  view of furnish- 
ing the  rnonns for combining nnd adju t ing  12961. ... 

f i e  Parasnnth Bleridional series. ... which is eitunted about a degree woet of the Maluncha 
*meriaan, has been cnrried no far south ~9 latitude 21' 28' 26'. where i t  unites with the trian- 
guletion...by Lieutenant B u t o n . .  ... These ... i t  will be your duty ...to connect with your OWXI 

tr<angulntion [ 22 1. ... AB soon a~ YOU reach the coast i t  d l  be desirable to embrace th6 ... op- 
portunity of verifying the heigh ts... by reference to the direct level of the seal [ z 5 6 ,  71 1. 

Hill marched ou t  from AllahfibEd on 6th October 1845 with CIarIiSon as senior --- 

assistant [ 12, 409 I, a n d  b y  the  end of J u n e  had carried a n  approximate series 
southward from Asansol, a n d  o b s e ~ ~ e d  a t  six stations ; 

The route from A h h a b a d  to Rnniganj colliery on the Dnmudar River wns surveyed [ 184-5 1. 
... Observations for azimuth were taken [ 13 1-2 1. ... The season proved particularly unfnvour- 
able for the finnl observations ; after being encamped a t  Sussinin hill for upwords of a fortnight 
in the month of ~ J R T c ~ ,  I left  it without obtaining an  observation, and proceeded to the 
sout,}lern stilt ions where, tlle sides of the triangles being shorter, i t  was hoped thnt  the helio- 
tropes or lamps might be visible. 

The uhole month of April proved equally thicl; nnd hnzg, and on the 1st >log the angles 
of one station only had been completely taken, and pnrtly so a t  a second station. Rsin falling 
-ly in Afsy clewed the atmosphere, and during tha t  month the finel angles were observed 
a t  four stations. I t  was not  until June, after the reins hnd set in t ha t  the finnl angles fit Sus- 
sinin and Tilnbnni could be obtained2. 

By t h e  middle of February 184Ck7, he had completed observations north of 
Midnapore and then, learing those t o  the south for a f u t u r e  opportunity, snitched 
his par ty  t o  Calcutta t o  s t a r t  on the Coast series. The  country on the  hialuncha 
line had been far  from favourable ; 

For miles on eitlier side of i t  is one vast forest, principally h e n ~ y  tree ( snl ) jungles, andin  
the ]offer and cultivated pnrts so thickly wootIed with Inrge timber of mnngo, pepul, mnwa, 
tamarind, blnckwood" eetc., thnt  it is more difficult nnd more expensive to  clear a reg there 
than in the jungle itself. ... There are no hills or prominent eminences, bu t  a continued 
succession of gentle undulntions which deceive the eye ... and, all being covered with forest, i t  
became a matter  of great difficulty to ascertain which were really the highest spots [467-81. ... 

me towers' n t  Gap and Kukurinuni me  round and built of sun-dried brirks, but  experience 
h m  ahevin mc thnt  there nre great objections to  this style of tower in the moist climate of 
B e n p l ,  and I ndopted n d i f l e r~n t  plan ... nt Kolnpnni and Knlsilebnngn where, timber being 
avnilnble for the  expense of cutting it,  I erected solid pillars with a broad bas+-something 
resembling fin obelisk in shnpe-nnd built scaffoldings round them for the observatory tent. 
Thew pillnrs and scnffolds were erected a t  a trifling expense, about Rs. 60 each, m d  I found 
them s h d y  and to  answer the purpose in every respect [ 108 1'. 

The remaining stations of the AlaIuncha series t o  the  south were selected by 
Hill dming season 1840-60, bu t  the  buildirig of t he  towers and  obserrat ion of angles 
had to  wait till Peyton  completed them in season 1862-3 [ 26 1. O~+lg  to  the  
inferior power of IFill's theodolite the results of t h e  South hisluncha, as  well as 
thoso of t h e  South  Parasnath,  were excluded from the  h a 1  reduction [ 129 Is. 

Startirig in February 1847 Hill found the  break-out of the  Coast ~ e r i e s  
8 eo1n6~ha t  poq)Ioxing undertn1;ing for, the bnse-line being situnted on the north' side of Csl- 
Wtta,Lit wm no ewy  mnttar to  ~ t n r t  the aeries symmetricnlly. ... To paw directly over the 
city would require s commnnding station. 

Permission ~ B R  obtnilied t o  ~ t ~ s b l i s h  such a station on the doma of La 31~rt,ini&r0 
a l l e g e ,  which gnvo a fino view and formed a convenient point  of t he  polygon 
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connecting the throe lines of triangulation-the Calcutta LongitudinaI--and hieri 
dional-and the Coast Geriesl. 

Two old telegraph towers were adapted and new towers built [ I O ~ ]  ; 
Although the towers ... are from 80 to 90 feet in height, they were not  found to b e  mutually 

vieihle until the rays between tllem were cleared, and so thick is the forest of fruit trees... 
thnt  on the ray Xibrin to  Dilnkoas i t  ... am,..necessnry to fell 248 of various kin&, the  p e a t a r  
n d b e r  of which were cocoanut trees, a ]aborious undertaking, and attended with consider- 
able e r p e n d i t . ~  e of money' [ 477 1. 

I n  November 1847, after spending the rains again s t  Midnapore, Hill moved in 
to  Calcutta to  look to  t,he plat,form and staircase on the  Xlartinii.re dome, which 
were read-j for him the folloffing mont,h when he took a series of observations t o  
determine the error of the ls-inch t,heodolit,e. T h e e  months later he  received 
one of the neK 24-inch theodolites b-j+ Trought.on 8; Simms [ 148, 153 1, and took a 
similar set of angles for comparison. Alterations had now t o  be made to  all the  
tomes to  admit the new theodolite, James being detached with carpenters and 
brick layers for the  purpose. 

Considerable delay in the h a 1  work occurred a t  the  b a s e - h e  towers, first from 
Hill's illness, and then from hazy and cloud-j weather preventing the  heliotropes 
being seen a t  the time of minim& refract,ion. 

There were cont.inual difficulties-the clearing of rays--disputes oTer compen- 
sation-t,ransport of materials, baggage, and the great theodolite-~iolent s t o r m  
in the spring--cost, of timber and bricks, the latter being cheap a t  Rs. 218 a, thousand. 
The ray La Jiartinjkre-Samalia passed orer  the gardens and buildings of Alipore, 
and  the Samalia t o ~ e r  had t o  be raise,d an est,ra three feet, which with the lopping 
of a few branches gare t,he Tisibilit.1 required. 

The movement of camp across the c o u n t v  ... was ... no t  wholly devoid of danger. The 
transport of the 24-inch theodolite over rapid s t r e m  when only crazy boats were procurable ... 
gave cause to considerable ansiew. I n e n  the party were encamped a t  Banibon the  b u r s t  
ing of a b m d  suddenly inundnted the country, and the whole camp was compelled to have 
recourse to boats to remove to dry Land several miles distant. 

A fierce nor-westor shortly afternards blew the whole platform of the Benibon tnaer 
out of the masonry, ... and lodged i t  on the  ground many yards distant. Fortunately no 
person was on the t o r e r  a t  tho moment, bu t  a heliotrope which had bean left on the  centre 
pillnr was throm off and crushed with violence. ... 

To avoid cutting more tmes thnn were absolutely necessaq. high mrrsts were erected on 
the towers in advance, ... and o blue light burned a t  a previously driermined time, which was 
obsorveh.snd the angle measured to a referring m k .  Flags were thon plnred a t  daylight 
on the bearing thus ascertained, and the m y  traced in the  usual way. ... On one occasion, 
howe~,er, ... Mr. Nield ...[ mistook J 8 lantern st the mast-fiead of a ship a t  anchor in the 
Hooghlj- for a blue light burned at the adx~anced station. 

The number of trees felled during ... tllis season amounts to 2906, for wliich compensution 
was paid nniounting to rupees 933-7-6. 

The native estriblishment ... 11as been very healthy during the  past senson's operations. 
One man fell from a scafiolding and broke his leg below the  knee. H e  was sent  b y  water to 
my cnmp wlmrc the native doctor ... reduced the fracturd. 

Towards the end of the season Hi11 went sick and the  later observations were 
ca r r id  out by Clnrhon. I n  aU, nine principal triarlgleu were completed, carrying 
the series as far as the 8idr 3lirzEpur-Sari~%l, astride the Booghly above Djamond 
Harbour. The party took the field again on 27th November 1848, when Hill 
re-obccrved the vertical angles a t  Blirziipur and Sarisiil. 

XIriny troubleeome and vexatious delays took place from the  inundotiom hexing only 
portiauy mbsided, and [ f rom] the deep mud which covered ... t he  country which am not  
Lbrneried [ rg 1. Tbe mornings, evenings, and nights at this period ... are generally foggy, bu t  
the afternoons ... are favourable for observing the verticcrl angle8 a t  Sarsia a n d  hlirmpore, 
and &cover tlleevident discrepancy in the obsorx-atiom of last esason. Thin ,  i t  would appear, 
aroso from ... the ray passing close over a village, the amoke arising from which muet ilave 
d o c t a d  the obwrvation s t  511rznpore4. 
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This re-observation had t o  be repeated the next semon, 184%50, when Clarkson 
had great di5culty in getting the instrument canied across submerged rice-fieIda- 
across the Hooghly t o  B u d g e - B u d g ~ v e r  tidal creeks where bridges had been 

sway-making only about six miles 13 day. He  had to raise both towera 
before he could get vertical angles at. the  time of minimum refraction. 

Jamm was employed on fixing semaphores and other navigation signals, 
obse& "to blue lights burned over the staffs". Nield was employed on build- 
ing towers, one of his troubles being "the quantity of salt in the soil, rendering i t  
unfit for bricks". Some of tbe  towers collapsed before they could be brought 
into use [1o8-g]. It frequently happened that  when towem were revisited the 
f o ~ o u i n g  season the rays had been closed by the growth of vegetation, and the 
towers had to  be raised and further height gained by trestles of 10 to 15 feet high. 

By the end of February 1849 the advanced triangles had been xorked foruard 
to  make junction ~ t h  Boileau's stat.ions of the Parasngth series west of Balasore 
[ rv, 60 1, and Hill now arranged for a connection to  sea-level [ 23 ] ; 

A gradunted tide-gauge was erectad south of Gangra about half-way betwoon tha t  station 
and Kedjeree. ... and with the assistance of nlr. Bedford, river w e y o r  [71 1, ,.. arrangements 
were made to register the rise and  fall of the tide with regularity. ... 

By the  12th bfrvch m y  observatory was on the t o ~ e r  st Gangre for observations ... for 
b u t  clouds ... so effectrlauy obscured the sh-y that  ... from the 20th Mwch to the 11th 

April not one regular set ... could be obtained. ... The several rays from G a n g a  were ... being 
clewed, ... and preparations were made to connect ... Gangra with the t i de -page  [ 7 1 ] .  

work  was held up b g  an  outbreak of malaria after which 
the final angles a t  Sarisa were completed and the camp moved to  Ramna$ar. ... The 
weather grew daily more unftrvo~uable ; henvy storms from the north-west accompanied wjth 
much rain were of frequent occurrence, and on removal to  N a b 1  ... a severe storm s t  night 
split several of the tents and did damage otheraise. ... Those who had been sick suffered 
rehipfie on their using much exertion. All idea of obtaining h a 1  observations was ... reluctantly 
abandoned, and the p t y  returned into quarters [ 26, 4 6 3  1. ... 

The whole of the triangdation of the pr inc ip l  series to the junction a t  Kil@ with the 
aouthern par t  of the Parasruth series i s  b i d  out, and there remains but  one new tower to be 
built, a n d  three towers now 20 feet high to be finished, exclusive of 6 towere on the Southern 
n l a l~ncha  Seriee to effrct junction a i t h  the Coast Series1 [pl. 31. 

During season 1849-50, Clarljson and James observed final angles along the 
coast, qhi ls t  Hi11 laid out the soutIlern stat.ions of the Maluncha Series [ 23 1. 
Clarkson found i t  impossible to  run ray-traces by perambulator in the swampy 
c0unt . r~  of Hijli which was "interesected 6 t h  rirers, deep muddy creeks and canals, 
'and ... with swamps and miry ground over which i t  is ... unsafe to  tread " [ m ,  186 
n.4;  v, 103-41. Triangles were laid out  by means of blue lights and bamboo 
masts as in Everest's reconnaissance north of Delhi in 18334  [ m, 29-31 1. 

Again the  field season closed with disaster ; in the  middle of April 1860 
Birteen men with the native doctor were proatrated by the fever peculiar to thie marshy c o u n t ~ .  
Mr. Clnrkson w w  about to  remove the sick to.higher ground ... when B fearful cyclone ...=~t 
over the country, utterly destroying hie camp and spreading devwtation. This wm tie 
famoue circulm storm or tornado of 27th April 1850 which was so dreadfully destructivs2. 'The 
v&d blew a i t h  great violence for 10 hours, ... with rain and severe wts. The river swelled, ... 
overnowing its banke and, the bun& breaking, the c o u n t v  became submerged. The cximD 
aae inundntad and most of the tents were q l i t  to  pieces and blown away. 

The -trument bad a n&ow escape from destruction. ... The private equipments of the  
pnrty wem completelg destroye.d, and obliged hlr. CLarkaon to leave the fields. 
. By hiarch 1850 Hill's health had SO deteriorated that  he took "eighteen month8 

leave ... to  sea", learing Clarkson in charge. During Reason 1850-1, Clarkon con- 
nected.& vertical s n g l e ~  t o  the tidal stat,ion near Kedgeree [ 71 ], and Rith but 
two a&istsnts' cnrried tho main approximate series, to  just short of Balasore 
across the  thickly wooded banks of the Subarnarekha ; the clearing of one ray 
alone took 28 days. 
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In his instructions for the  fiiture conduot of t h e  series, the  Surveyor General 
directed tha t  i t  should follow the seaward fiank of the  U, ellowing occaeional 
eingle stations in the plains. Frequent connections were to be made with Saxton's 
topographical triangulation and  with Sncll's triangulation to t h e  south b y  occupy- 
ing identical stations whenever possible. Secondary triangles were t o  be thrown 
out  to  pick up cities and t o m s ,  lighthouses, and temples, and to  connect up the  
revenue surveys. 

H e  showed little s ~ m p a t h y  for the disasters tha t  had forced t h e  party to break 
off field work so early as April two seasons in succession ; 

The lateness of the rainy sonson in Bengal and Orisse (52  n.5, 463 n.5 1, the inundotiom 
and  pernicious climate, are the cause of the Coast Series party taking the  field two or three 
months Inter tlmn [ other ] branches of the Survey. ... Last  yaar you not  only took the  field 
after  every other party, bu t  returned to. quarters before they did. 

It appenrs tha t  a few men fell sick and 2 died, which ou t  of a party of 200 people including 
followers seems far from surprising. The mortality in cantonments might have been far 
greater, and i t  is sltogcther illogical to  ascribe such casualties to esposure in tents. ... I n  the  
&ring season sickness h q u e n t l g  prex.ai)s, and ~ f t e m a r d e  subsides a; the  h o t  weather sets in. 
1 a m  not a t  all sntisfied of the necessity on your p w t  of leaving the  field last  April, and,  as i t  
was a point of vnst interest and importance to  have closed your work on the  Parasnath 
Series stations, I was ~ i e \ ~ o u s l y  disappointed st your not  doing so [ 367 1. ... 

A t  the close of next field season your party will not  return to  Midnapore, bu t  will proceed 
to. ..monsoon quarters a t  Cuttack or Pooree1. 

At  the end of 1851 Pej-t,on was deputed from Dehra Dim t o  Tisit the  party and 
then ordered to assume charge from 1st February 1852. Tbere had been trouble 
with the la j -out  of the hill stations beyond Bdasore ; the  assistants were inex- 
perienced. Neither Hi l l  nor Clerkson had sufficient experience to make a success 
of the very dificult conditions t,hat faced them, and the repeated occasions when 
it was found necessary to  raise the height of a tower at. the  last moment, or when 
toxers had been built in unsuit.able posit.iom, showed serious lack of forethought. 
T h e  Surveyor General was surprised to  learn of t h e  
immense quantity of work ... on hand to  complete the  connection with the  hill stations. I 
bnd formed an  impression from previous reports t ha t  t he  whole of the  plan work had been 
k i d  o u t t o w e r s  b u i l h n d  rays all nearly cleared. I a m  disappointed to  find ... such un- 
fsvourable circumstences, several towers being wanting, and rays unclenred and undeter- 
mined. ... No part of the series can be mid to  be ready for final observation. ... 

The extremely slou p r o p e  =...is mainly attributable Lo want of system in laying out  the 
work regularly and steadily. In no other series have the  sites of towers long established and  
buil t  required to  be changed. ... In the s a s m p y  forests of the terai ... t he  w s o m  have been 
e q u ~ l l ~  limited by sickne&, ... b u t  the p r o p =  him beon grenter b e c a m  the work has been 
~ ~ s t e m a t i - a l l y  laid out without ...p erpetual countormwching, changing, and alterationsa. ... 

n o  dif3culties cawed by injudiciom selection of stations have originated in ta!iing every- 
thing for granted. ... It was a rule with me not  to obssrve a singlo final angle until six approxi- 
-te trinngles h d  been h i d  ou t  in advance. ... Without a regular rap-trace, however, i t  
impossibleto m k e  the best selectione nnd avoid obstructions, nor should a ray be cut, o r 8  
tower built, ~ m t i l  the Surveyor has gone over every foot of the gtound [ 61, ioo-2 1. ... 

Much reliance cnnnot be placed on the [he igh t  ] v a l u ~ s  brought forward from the !fist 
sea-level reference. A froah datum should ... be taken u p  at Balaaore, or  any  convenient pla& 
so t ha t  the heighte of the hill sh t ions  mnp be ~ c c u r a t e l y  fixeda [ 23, 71 1. 

under Peyton's cbrge ,  season 1852-3' w89 devoted t o  clearing up the  work that  
still lay in the low country north of Ralasore. The 3hluncha and ParasnLth schm 
were a t  last linked up, and eleven trimgles were ~ o & ~ l e t e d  during the  season. ' A 
s tar t  was made in laying out station8 in the  hills to the  south. B u t  i t  was a disas- 
%rous season for sickness, v-ith tvielve deaths, five from fever, and sex-en from 
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cholera. Clnrkson had to  take sick leave to sea. Peyton concluded that  field work 
would have to bo restricted to  the three month3 January to Msrchl. 

During season 1853-4, a tide-gauge was set up near the mouth of the Burhaba- 
lang River, free from disturbance from either river or tidal c,urrent. Observatiom 
were taken for five weeks, and the gauge connected to  the triangulation [ 71 j8. 

The main series now ran  through the hill tracts of Maj-iirbhanj and Keonjhar 
states west of Balasore and, thr6ugh the greaterpart of Orissa, lay up to  f i f t ~ m i l e s  
inland from the  coast. Both main and advanced parties made early retreat to 
Cuttack on the outbreak of fever ; 

The hilly portion ... wss found wild in the extreme, and very thinly inhabited, the latter.,. 
attributed to  the devastation caused ... by the wild elephants which eeldom allowed the ryot  

reap his fields. Travelling WIW found very dimcult and hazardous, clothed 8s the country 
is in impenetrable primeval forests. We had to cut  our way through, ... and generelly more 
days were consumed in marching from one station to  another offing to the circuitous windings 
... than in finishing with the observationsJ. 

For season 1854-6 the par ty  was strengthened by the posting of William Rossen- 
rode [ 45 n.2, IOO 1, who took over the approximate series and carried i t  about 120 
miles south from the neighbourhood of Cuttack to south of Gopslpur where the hiLl~ 
closed in on the  coast; his right flank lay in the rough hills of the Kh6nds [ 176 1. 
Clarkson reconnoitred a secondary series to connect Sambalpur on the west [ 28 1. 
Peyton advanced the final observat,jons as far as Cuttack, but was again hampered 
b-j sickness, and had barely two months a t  work ; 

By the beginning of >larch ... it  was a matter of difficulty to single out  the individuals who 
hsd escaped the rar-ages of fever. Old veterans reckoned proof agninst jungle fever were laid 
prostrate by it. ... After ... observations a t  ... Cuttack Fort  station i t  wag found impracticable to 
continue out  longer on field work. Both Xlessrs. Clarkson and Rosenrode experienced the 
same disastersa [ 465 1. 

Peyton was now over fifty years of age, and after three very hard seasons in this 
pestilential climate asked permission to  resign. Alexander Strange, who had com- 
pleted his formidable task across the desert to  Sind [ 38-42 1, relieved him in January 
1856, just south of Cuttack. Taking over in such utterly different conditions, and 
facing a particularly unfavourable season, i t  is not surprising that  he made but little 
progress before closing work by the 15th May. 

I entered on the field duties a t  Doodua hill station6 on 8th January. ... Mr. Pe>-ton re- 
m i n e d  with ,me...and rendered me the most valuable assishnce in examining, clearing, and 
adjusting the instrument ... during 9 days. Mr. Peyton's health whht a t  Doodua H.S. being far 
from good, ... [ he 1 took his depart ure... on 22nd January, but  not before he had informed 
me fully regarding every branch of the undertaking. 

Strange had the platform reconstructed in lime instead of mud. "Lime was 
procured from Cuttack, and  ... a new platform was built ... under my o m  eye, the  
stability of which was found irreproachable" [ 1121. Secondary stations and 
p i n t s  aIso required attention ; 

Either the m r l c  wss faintly engraved or i t  aae on a small loose stone, or the pole waa a 
mere bemboo, or there =as no pile of stones, or no brush, or the top of the hill was not thoroughly 
cleared. ... The detention a t  Doodun ... occupied 17 days. 

After seven daj-a a t  the next statiori i t  took five marches to reach Chanchania, 
o d y  19 miles away "which may give some idea of the obstructions to travelling". 
Dissatisfied with his triangular errors, Strange returned to Doodua for another 
nine days, during m-hich there were "four very severe equinoctial gales" with 
enonnoua hailstones ... 3 inches in dinrnoter". ... The instrument ans packed up four times ... in 
consequence - of threatening weather. ... gonerally ... a t  tho k t  time for observing. ... A ham.:. 
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gradually extended over the whole country. Neither our heliotropes nor our l a m p  couM 
penetrate this haze for 11 d e p ,  and..I did no t  obtain 8 single t e r n t i n 1  obeervation. It 
mas genornlly clmr however overhead, ... 80 the time ma9 not  altogether I d ,  
for he instructed his recorder in making astronomjcal obeerratiom and designed 
"a new 610~-motion apparatus for the 24-inch theodolite". 

The jungles began to burn. We were on one occasion ... u p  the p e a t e r  part of the  night 
diverting tlie fire from the tents. The next day, when the  wind lulled, I led 8 line of fire 
round tho whole encampment ... and ... we had no longer anything to fear [rv,  69-70 1. 

At the  next station i t  took 19 days to  observe only two principal angles. At  
Dhanai, about ten miles north of the Chilka Lake, erratic refraction a t  r n i d d ~ y  
frequently caused heliotropes t o  subtend from 20 to  30 seconds ; in the  morning 
they were sometimes fit for observation, though never steady or  well-dehed. 
Strange took a gloomy Fiew of future progress ; 

I cannot conc ur... in belie\ing tha t  the C o s t  Series will soon emorge £rom those difficulties 
a n d  impediments tha t  have hjt&t..o retnrted ita progrese. ... The country traversed b y  m e  
this p a r  is perhaps the most favourable tha t  we shall for eeveral semons meet  with, ... a mere 
oasis in the desert of unpeopled jungle and hills. hlr. Rossenrode reports t ha t  next  season's 
work will lie in a tract G t h o u t  roads-and almost m t h o u t  population ; ... a mereeee of bamboo 
jungle, nearly impenetrable. The hills are high and the p m e s  are few. ... 

I was, perhaps, in as  healthy a tract. this year aa i~ to be f 9 m d  on this side, and ye t  siclrness 
se t  in steadily tonards the end of January, never left the camp, and a t  times nearly disabled 
it. 1 believe tha t  there were not more than four indi~iduals  of the party, of whom I was one, 
who e s c ~ p o d  fever, and the greater number had more than one at tsck.  ... 

I d o  no t  a t  all mean tha t  I expect the series to creep on in tha t  snail's pace et which i t  
advanced during the late season. T...trust...no future year d l  ex l ib i t  so sorry an  outturnl. 

Rossenrode had pushed the approximate series forward be.yond T7izagapatam 
"m-ith t,he spirit and success for which tha t  gentleman is justly famed", bu t  at. the  
s tar t  of season 1856-7 a warning was receired of tribal disturbances in the  Ganjam 
hills south of t.he Chilka Lake, and he went fomard  with a strong escort to  re- 
arrange t,he hiangles as a single series. 

B y  the  time. Strange had brought his obserrations t o  t h e  Ganjam border his 
part-j- was riddled with sicliness. Seven men had died of cholera, and  pract.ically 
all were saturated with fever. E-rentuaUy he succumbed himself, and was forced 
to take long leare t o  the  Nilgiri hills [ 379 12. 

Clarkfon complet,ed his secondaryseries to SambTilpur, staying out  till June  [ z 7 ] .  
A minor series runnine n o r t h ~ a r d  a l o n ~  t,he Orissa coast from t,he Chilka Lake has 
been started by ~ h a r l g s  Shelrerton, an; this v a s  now taken orer  by the  topographi- 
cal parties under Saxton and Depree, who were unable to continue their programme 
ton-ards Sambalpw on account of local disturbances [ 173-4 1. 

During season 1857-8 Clarkson carried observations six triangles t o  the  south 
before going Lack to rerise his work because of large triangular error6 which he attrib- 
uted to a defect in the  t,heodolit,e. The Surveyor General considered this a great 
waste of time, especially as there v a s  no apparent improvement in results. H e  
ordered tha t  the series should revert to the  form of polygons and quadrilaterals 
where the hills swung a a a y  from t,he coast. 

Starting season 1858-9 with a new 24-inch theodolite [ 154 1, Clarkson extended 
t h e  main series from Berhampore to  the neighbourhood of Chicacole, h a h g  only 
two  assistants posted from Saxton's party ; Rossenrode had been transferred t o  
Assams. Strange resumed charge in August 1859, and during season 1859-60- 
brought the eerie6 d o m  to Vizagapatam, where he establjshed a tidal station; 
C la rhon  extended the  approximate series to  Nalakonda, some 35 miles west of. 
Vizagapatam4, vhilst EUison and Howard ran a minor triangulation along the  coast 
line started southwards from Ichhapuram near Berhampu?. 

Having been now promoted regimental major, Strange had to  revert to m i l i t a v  
du ty ,  and handed orer to Clarhon on 9th August 1860 [382 1. Pending the  arrival 
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of Basevi, Clarkson completed the tide-gauge a t  Vizagapatam, and recorded two 
m o n t h  tidal observations'. 

Bwevi took charge on 1st December 1860, the series being now renamed the  
Madras Meridian and Coast series. By June 1861 he had completed obsex-vations 
to complete three polygons and one quadrilateral, having crossed the  Godlvari 
at Riijahmundry and swung axay  from the coast towards the Madras meridian. 
Clarkson carried the  approximate series forward t o  the Kistna, and Howard oon- 
tinued the  minor eeries d o n g  the coast as far as CocanEda2. The base-line near 
Vizagapatam was measured a t  the end of 1862. 

Commenced by Hill in 1847 the Coast Series had been brought some 600 miles 
to  the GodBvnri by 1861. It had been taken through the flat, thickly populated, 
creek-intersected, plains of Illidnapore, and then through the deserted hilly jungles 
of Orissa and  Ganjam, all teeming with malaria and dysentery, and cursed by 
a pestilential climate. Officers, assistants, and folloa-ers were continually sick, and 
fiequent  transfer^ were necessarF. Clarkson had richly earned his pension in 1864 
haying had b u t  three months leave in some twenty years [415-6]. 

During his stay in Darjeeling for the rains of 1847 the Surveyor General laid 
plans for extending the North-East Longitudinal series eastwards into Assam. 
He first consulted Francis Jenhns ,  Agent to  the Governor General for the North- 
East Frontier [ n7, 449 ], and Thomas Fisher, who had for many years been surveyor 
in Sylhet and CKchhr [ nr, 447-8 1. He concluded that  whilst the first hundred 
miles would run through Cooch Behhr and north Bengal-dead-flat country as far 
as the great southward bend of the Brahmaputra-triangulation along that  river 
would be facilitated by the isolated hjllocks that  are a feat,ure of lower Assams. 

In October 1852, hatqng completed the  North Paramkth series, Nicolson 
marched his party up from n l o n g h ~ ~  to the Sonakhoda base to start  the n e k  loqgi- 
tudinal series from the  Rgmganj polygon a t  the head of the Calcutta bleridional 
series [ 16 1. He began by observing an astronomical azimuth a t  the north end of 
the base. but  got no further when his party was prostrated by fever. 

On 1st January 1853 he was relieved by Du Vernet who had been selected for 
permanent charge, and a t  the end of the month the party was inspected by the 
Surveyor General who drected that across the flat country the series should consist 
of a chain of hexagons and pentagons, with sides about 11 miles long, and 
towers about 25 feet high. Early in May Du Vernet brought the approximate series 
eastward to  beyond Cooch BehLr, having observed a t  three stations, includirig two of 
the N.E. Longit,udinal. Work had been hampered by fog and fever and, mitea 
Du Vernet, 
I could make little progrose on account of the unfavo~unble stnte of the atmosphere. ... The 
heliotropes did not  become intersectrrble until late in the evening. Kotlling b u t  a full helio- 
trope could pierce the thick atmosphere. nnd the sun near half-an-hour before setting became 
obscured in mist, ... so tha t  about an hour each day remained for work. ... A t  night the lamps 
ware not  visible, and in the evenings they were only occasionally intersectable for h l f - a n -  
hour after sunset. ... On fern occnsions waa I able to work for a longer time, but  often lost 
the observations dtogethor. I t  is very distressing and tq+g  to the pntience. ... 

The app~oximf3te work W R ~  not fairly commenced until Januwy,  and a t  t ha t  time near 
fifty men were on the doctor's list'. 

The Surveyor Gencral thought that  field work had been broken off too enrly- 
atmospheric conditions generally improved during May and June-and that  Darjeel- 
k or Gauhhti would have been more accessible for recess. Du Vernot replied 
that  Bacca was reasonably ~ccessible by river and far more agreeable to'his foiloxere 
thanDarjeeling ; he had not closed \vork until the ~ t . a r t  of the rains and he definitely 

'DDn. 697 ( 127 ), Clnrk~on's  note, 13-8-00 & SG.'s, SQ-GO. * i L .  ( 130 ) ; nawvi, to srs., 956-01 ; 
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objected t o  working through "the height of the  monsoon ; ... I do not think 
tha t  four months was an  over-long time for laying o u t  22 trianglea, building 
12 towers, and cutting 31 rays" [36g 1'. 

H e  complained of his theodolite, \lraugh's 24-inch No. 2, b u t  the  6 u r v e y ~ r  
General pointed out that  i t  had been successfully wed-at one t ime or  a n o t h e r - a j  
Logan, Strange, and Renny-Tailyour, the lost-named having reported i t  "hardly 
inferior t o  the  Great Theodolite" [21, 148,1531. He  called for a copy of D U  Vernet's 
angles at his three stations and sent them t o  these three officers for comment. 
all three, without. mutual consultat.ion, reported them unfit for ~ r i n c i p a l  triangula- 
tion2, the  S u r ~ e y o r  General insist,ed on Du I7ernet's resignation [ 394-5 1. Nicolson 
was directed to  resume charge. 

Before the  s tar t  of season 1 8 5 3 4  IVaugb impressed on Nicolson tha t  
the Assam Longitudinal series is essentially a work of the highest order, not only for its grcat 
length, but also on account of the number of subordinate aeries that  will depend on it. I... 
enjoin upon you to bestow the utmost care and refinement possible. ... I would also direct y o u  
a r n e s t  attention to the importance of always keeping your approrimete party well ahead3. 

Charles Shelrerton took the approxilnate series forward t o  the  Brahmaputra, 
laying out  a series of hexagons, with a total of 23 tower stations in the plains and 
7 hill stations along the river. He had to  break off early in May viith his whole 
detachment d o n  ~ t h  fever. He was again unfortunate the  folloviing season, 
erecting only seven more tower stations. 

Nicolson himself found much to be done on Du Vernet's line before observation 
could be started. Rays had to be re-cleared ; towers had collapsed and had to  be 
rebuilt on a different design. I n  both seasons a c i d  ofticia1 was deputed to settle 
compensation for the clearing operations. 

Of the towers ... constructed during thc previous season, those which were made entirely of 
brick had fallen down, and ... others built partly of bricks and partly of earth supported by 
wooden piles, although standing, were neither trustworthy nor of sufficient height to enable 
tho vertical observations to be taken at the proper hour of the day. ... 

[For  the new towers ] the b r icb  used in the building of the pillars were excavated from 
old ruins as, partly owing to the unsuitablenese of the soil, partly to the moist character of the 
atmosphere, bu t  chiefly to the uncertainty of procuring a regular supply of coolies, ... i t  
found impracticable to follow the usual couree of making them on the spot4, 

He  could not start  final observations before the  middle of March, and had 
k s t  to  re-observe Du Vernet's angles. Though he had only completed five stations 
by the  end of April he held on till the  rains cleared the air and  b y  mid-June had 
observed a t  eight more stations, forming one double and one single hexagon, before 
retreating t o  recess quarters at Darjeeling. 

-om an examination of Lane's obser~at ions  of the  Rsmganj hexagon a t  the  
Sonakhoda base, the Surveyor General suspected tha t  there had been some settle- 
ment and deflection of the towers which were of the solid type [ 107 ]. For  season 
1854-5, therefore, Nicolson was directed to repair those towers t h a t  required it,  
and t o  reobserve aU the angles affected, as well as those connecting the  Assam 
series [ 19 1. This took him nearly five months, and then b y  the end of June 1855 
he extended the  main 6eries by two more hexagons t o  cover G o c h  Beh&r. 

During season 1855-6& Nicolson himself took charge of the foruard work, and 
with some re-arrangement of Shelvertpn's lay-out carried the approximate series 
beyond GoLIpLra. He then started final obserrations near Goglpiira, intending& 
pmplete the hilly tract before working w e s t ~ a r d  meet his earlier work at &&& 
BehLr. At  his third station he and the  whole of his camp were prostrated ~ f , h  
fever, and on the 14th bhy he started back to  recess a t  Darjeeling. 



There wes not a man in the whole establiehment ... who did not feel himeelf completely 
brokeqdoan in health. ... Shelverton had to toke 8ix months leave on medical certifiaate, a t  
the of which be wss transferred to another psrt of India 1 5 1  n.3 ] ... Berrill and 
Deveriii resigned. ... Nicohon ... felt unequal to... another field season1. 

Charles Lane was deputed t o  take over charge [ 50,415 1. Leaving Dehra Diin 
with kwo assistants' he reached Gollpzra on 12th January 1857. Meanwhile 
Niooleon had taken the field, and started to  re-clear the  rays in the region of Dhubri- 
ghiit, and t o  rebuild a number of towers that  had collapsed during the river floods. 
He  then started observation of angles, but  went dou-n with fever a t  his second 
station, and had to  be.curried in to  Goslplra where he handed over to Lane on 
13th January. Taking the  first steamer d o m  the  river t o  Calcutta, he sailed on 
furlough to  England. 

Lane kept the field right through from January t o  July  1857, and by remarkable 
perseverance carried observations from Cooch BehLr to Goglpiira, in spite of heavy 
rains. William Dyer extended the approximate series towards Gauhlti before 
repeated attacks of fever compelled him to  take sick leave. Recess was spent a t  
Dhubri GhZt where the party was joined by Dr. Lee as medical officer [461]. 

Being delayed by the difficulty of obtaining khalEsis and other follouers, and 
by alarms about the approach of a body of mutineers from Dacca [482-4 1, the 
party did not take the field till the end of December, and had made but little pro- 
gress before retiring into recess a t  Godpiira a t  the end of April. As Dyer's health 
s h o ~ e d  no signs of recovery, he was replaced by William Rossenrode from the  
Coast Series [ 28, 99 1, an  experienced and indefatigable surveyor who had proved 
his worth in the BihDr tarai-the deserts of RKjput5na and Sind-and the hills of 
Ganjam. He  n o r  proved a tower of strength on the eastern frontier. 1Yit.h his 
assist,ance Lane brought the triangles to  just short of Gauhiiti. i$'ork was closed dur- 
ing April and the party moved to  recess quarters a t  Cherrapunji in the Khssi Hills. 

Lane's health had been considerably shaken during tbe last three seasons, and 
he handed over to Rossenrode on taking four months sick leave fi-om November 
1859. Rossenrode was preparing the extension of the longitudinal series up the 
valley when he received orders to break off and start  a t  once on a new line running 
southwards across the T(h5si Hills to  Sylhet [ 2, 3621. 

Lane bad been pressing the immense difficulties of carrying on the main longi- 
tudinal series up the Assam valley, and through the h e a d y  wooded hills to the  
south of the Brahmaputra. There were exceptional difficulties in obtaining t ram- 
port, and the heavy expense incurred by all officers called for special increase of 
allowances. The country was most unhealthy, and the whole establishment was 
continually liable to fever. But  almost the greatest difficulty was the impossibility 
of finding labourers or recruiting survey followers from the people of Assam. 
Suitable men of energy had to be imported from HazLriblgh or other distant parts. 
Lane supported his recommendations by letters from the civil authorities ; 

You would nowhere experience ao much dimculty in prosecuting ...y our Burvey as in h a m ,  
not &Jy from the nature of our hills and farests and the unhealthiness of the climate, ... but 
fmm the great aversion of almost all classes of kasameee to act ss coolies. They have been 
%dored ao independent from the great demand for their labour a t  the teo plantations that 
they will not take any service but such ae ie most agreeable to them, and I fear your work ia 
not moh as they m e ,  and we cannot oompol them to labour, even for Government [ 454 1. 

' Q T S .  vm & Syn.,  x m  ( i ~ - x  ). H. Beverley & Wm. Dyer. 



'6upplies for your people will not  be one af the least of yourcttres and dilficultiee. The 
country now before you for the  next snason's work is a still more difficult one than any you 
h ~ v e  yet  encountered, and you must go prepared Kith everything. You will not be  able to 
depend on the villages for anything. The population is very scanty, and more u n c i v i l s  
than any you have yet  met  with [ 461-2 1'. 

The Surveyor Goneral suggested that ,  as an alternative to  incurring expense on  
the 1ongit.udinal series, the  party might work on one of the meridional series sasf 
of &lcut.ta tha t  was planned for the future. Government was in no position 
to  increase its fi~lanciaiobligations, and accepted the proposal t o  divert the party 
to a less expensi\~e area. Even though orders had been requested by telegram, 
decision came so late that  the Surveyor General decided to  keep the party on tbe  
Gauhati meridian running south througli Sylhet, and his orders to this effect, 
reached Rossenrode on the 5th December. The new series would fix 
Cflerra Poonji, the stntions on the road from Gnuhati to Chcrra, Sylhet, nnd Jaintia. ... 
The principnl sories should be FI ~uccession of polygons or q~lndri l~torals .  The =mi hills am 
extremely favourable for triangulation, and remarkably Ilealthy. ... SpUlet and Jaintia am 
free from difficulties and insnlubrity. The work i~ in the vicinity of your monsoon quarters, 
and t l~ere  will be no delay in roaching your groundr. 

R,ossenrode promptly called in Beverley from reconnai~sance u p  the valley, and 
together they laid out the  first hexagon s o u t h ~ a r d a  into the Khiisi Hills. Then 
whilst Beverley continued the approximate series through Cherrapunji Rossenrode 
returned to Gauliiiti to start  observations. Lane resumed charge op 14th Illarcha. 

There was much delay during 1860 from the  unsettled state of the  country. 
Infiurgents from Jaintia were marching on Cherra, and t,roops were out t o  deal with 
them. Rice could not. be obt,ained in the Khgsi villages, and ha6 to be brought up 
from Gauhiiti or Cherra. Labour was almost impossible to obtain offing t o  the 
demands of the military engaged against Jaintia. 

The rheumatism this season h a  been very severe owing ...to the want of animal food, to 
tho use of hardly any clothing, to the bleak winds, and to getting wet constantly from rain on 
the line of march. There were no fewor than ten =see of this malady among the e s tnbbh-  
merit o n  arrival in qunrters'. ... 

The obtainment of coolies through the civil authorities hns been stopped ... for all persons 
indiecriminstely. ... Hire has rison some 600/6, coupled with the greatest difficulty in prwur-  
ing them. In the district of Sylhet coolies for tower building are reported by h h .  R o s s e n d e  
to demand 8 annas each per diem, and he has been obliged to entertain Cossyah~ on monthly 
wages for the purposeb. 

In consequence of a recent prohibition regnrding impressment. of coolies, although the 
majority of the Cossyahs are porters by trade, p e a t  d i f i c u l t ~  and ... delay were experienced 
in procuring these people. ... They were eventunllj- obtained from the Rajah ... as 8 personal 
favour through nn influential Coesya sirdar, ... who was subsequently entertained on monthly 
pay, as well to facilitate our intercowe-e wit.h the people ...as dube.hi or interpreter8 [m, q ~ L  
11 ; v, 39. 174, 4771. 

During season 1860-1 Lane had employed one of his junior assistants, De Souza, 
who had been with a topographical party in Orissa [ 4 ? 2 ] ,  in makiug a t,opr,graphj- 
cal sketch7 of the Khiisi plateau, hitherto mapped only fro111 casual route survey8 
[ m, 44'6, 464 1. Though this had been done at a suggestion from the chief 
draughtsman a t  Calcutta, the Surveyor General, Waugh, con~idered i t  a misuse 
of a trigonometrical survey 05cerB. On the ot,her hand the Assam Government were 
delighted. Their summer quarters had long been fiettled a t  Cherrapunji, but  they 
were pla~lning a move towards Shillong. The Deput,y Collector had told them t h a t  
Mr. Lane produced a most boautifull~ executed topo~nph ica l  map of the coun t ry  extending 
from ~ u n k l o d  to the foot of the hills a t  Terriah Gllaut, ... an area of 1.000 square miles. ... 
U he obtained 8 sum of only 1.300 rupees for contingent expenses, and the loan of an additional 
b h n t  from one of the other survey parties within the next two years ... he  would...&! able 
to complete an entire topopnphicol survey of the whole of the Khasi and Jaintia Hillslo. 

1 DUO. 705 ( 74 ), Jenkins to h u e ,  30-4-59. ' D D e  66 ( 3&41 ), 6 G .  to Lane, 14-11-59, 8 c T s .  
rm ; SU,,. ui ( i i i - v - a  ). ' DDn. 63 ( 54 ), Lane to SG. ,  21-5-60. b .  ( 77 ) 1 - 1 0 .  'ib. ( 9s-100 ). 
-1. 'on 4.incb scnle. 'DDn. 65 (63 ) .  S G .  to I m e ,  11-1M0. 'Kongkhlao [ U I ,  6 ) .  529 1. 
l'DL)n. 61 ( 67 ), 19-7-61. 







Walker, now Superintendent of the Trigonometrical Survey, had no officer 
he eould possibly spare for such employment, and 'I'huillier who had become 
Surveyor Gerieral told Governmerlt tha t  though Lane couId not take u p  the full 
su rGy  of the KhEsi Kills, he hod been authorised 
ae B +cia1 caso to complete the rough sketch he bas slrondy commenced, if the local authoritiss 
are still anxious for such A survey, and are prepnred to eccept i ts  doficiencies. ... I have recom- 
mended him to take o planetsble himself. and share the topopaphy ait,h hLr. D'SOUIA, leaking 
to hh assistants, Afessrs. Rossenrode and Beverley, the conduct of the principal triangulation'. 

By the close of sewon 1860-1 obserrations on the principal series had been 
completed doun to the  Surlna valley, whilst an  ~ p p r o s j m a t e  branch series had 
been carried east to  Clchiir. Work was interrupted during March and April by 
h e a ~  thunderstorms ; 

The roof of the Sylhet mission house, a strong and substantial bungalow, am blown 
bodily away. The -hole of the bunder bazar on the b a t h  of the Soorrna n-as utterly 
destroyed, and no vestige of it left. Some new sepoy lines were likewise b l o w  n a ~ ~ ~ .  
By the time the par ty  returned to recess a t  Cherrapunji, the whoIe plain below had 
become a vast sheet of water. 

Lane carried on t h e  Eastern Frontier series southwards towards Chittagong 
till he handed o re r  charge to  Rossenrode in 1865. 
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CHAPTER IV 

NORTH-WEST QUADRILATERAL 

~TORTH-\T'EST HIMALAYA ~~~~~~~~~~AL ; DU 17crnc!, 1847-50 - Logan, 1850-2 
- GREAT LOXG~TUDISAL, 1848-53 - BASE-LIKES ; CIKICJL, 18,534 - Karlichi, 
1651-5 - GREAT IXDUS SEEIES, 1852-G - 165G-GO - INTERIOB SEB~ES ; Rahun, 
1852-3, 55-7, GO-3 - Gurhngnrh, 1847-9, 5 8 4 2  - Jogi-Tila, 1853-7, 62-3 - 
SuIlcj, l8GO-3. 

N March 1816, folloffi~lg t.he first Sikh war of 1845-6, the  British took posses- 
sioli of the JuUundur doiib wliich lics betweell t h e  Begs and Sutlej rivers, and the 
rest of tho Punjab  bacrrnie a "prot.ect.ed territory", with a British Resident a t  

Lahore [z ,  7,  2691. InKoven~bcr  the Snrreyor General was called on  t o  arrange for 
"a chain of triangles t o  be stretched to t,he nort,li-west a s  far  as British influence d 
admit "1.  As t he  Bengal parties of the Great Trigollonletrical Survey were 
fully engaged on work to  t.he east, this nen- work could not. be undertaken until 
after the  rauls of 1647, \\-hen Du Vernet's party,  n-hicli had just  completed the  
Gum-zni series tllrough Goralilipur, was moved t,o Dehra  D i i ~  to  st,art a new longi- 
tudinal series running west from the Great Arc [ 12 3 .  

D u  T7ernet had considorable s u r r e j  experience no t  only on  topographical survey 
in hilly dist.ricts in hladras and HyderLbCd, bu t  also since 1841 n-ith the  Q.T.s., on 
the  North Connoct,ing s e ~ j e s  tlrrough GarhwZI and K u m a u n ,  and  on the  &rara and 
G u r u l n i  meridional series [ r ~ ,  71 ; V, 11-2 1. 

The S u r v e ~ o r  General planned a four-sided figure of t,riangulation with the  
Groat Arc on the east,  the North-West Longitudinal o n  t h e  north,  t he  Great  Longi- 
tudinal on the  south, and the  Great Lndus series follon-ing t.hat river on  the  vestz. 
Each  of t.hese was to be measured nit,h the highest order  of accuracj ,  u i t h  t he  best 
arailable instruments, and to close on measured base-hies [ 1491 ; 

Lastly we have the subordinate meridionel seriee. These are in the  nature of filling-up 
oporatione and nny errors generated on them, being detected b y  the  longit~rdinal series on which 
they depend, cnn e a s i l ~  be dispersed [ ph .  3. 5 13. 

The first t o  be p u t  in hand n-as the North-West Him,?la?.a longitudinal series, 
starting from the side Amsot-Banog astride the  Dehra  Diin base-line, and closing 
on a new base-line t o  be measured in tlie Chach ~aUe?-  near  At.tock [ 42-3 ; pl. 7 14 .  

It passed along the foothills through SirrnCir and  NBhan into Hoshiiirpur and 
Kgngra, and  then through Jammu and R5u-alphidi. 

It was decided t h a t  a 3-ft. theodolita would be too  cumbersome for transport jn 
the  lLiUs, ~ n d  t h a t  the  new 24-inch bx  3Iohsui Husain would be more suitable&. 

The e m r i m e n  te... h e w  that  angles m e w e d  therewith can b e  relied on to less than half 
a ~ e c o n d  [ 149, 1521. Tlie azimuth circle is a beautiful specimen o f h i e s s h  Troughton 6. S i m m  
hand division, and the telascope L extremely clear and uipable of being used with a pow= of 
70 for ... tormstial objects. The vertical circle is aho very superior, and ae I intend tha t  the ... 
principal trinngles shall be disposed in polygons and quadrilaterals, I lmve no  doubt thst the 
work d l  tRke rank as a geodetic undertnking of the f h t  o r d d  [ 152-3 1. 

Tho Surveyor General u-rit,es to tbe Resident at Lahore  ; 
I have directed Captain Du Vernet to b r d  ground early in October a t  the Dehra D+ 

haw, and carry the principal triangulation forward with vigor. H e  may, therefore, be a- - 
p c t e d  to reach the Sutlej in the spring of 1648. ... - 
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N.W. HIM~LAYA:  DU VERNET, 1847-50 

. With regnrd to t h e  series ... down t h e  valley of t h e  Indue from Peshawar to Karschee, ... 
it will hardly be  passible to commence t h a t  work much before ... the  N.W. series msy...reach 

v i c i n i t ~  of Pcshaaar .  becauee i t  will b e  difficult to render more than three parti  rn... 
availablg. ... T f ~ e r e a r a  seven pnrties of t h e  O.T. Survey in all. Of these one  ie now employed 
on t h e  Coromondel Coast, another  on t h e  Bombay coast,  a n d  a third will b e  engaged on the  
very i m p o m t  work of c t u q i n g  a longitudinal series along the  p a r ~ l l e l  of 24' from Gironj 
to K ~ r a c h e e ,  in  continuntion of the  Calcutta Longitudinal Series [37-42 1'. 

Ln addition to t h e  main triangrilation D u  Vernet's party was to make a general 
Eurvey of the hills t o  t h e  north. H e  was t o  keep 
t h e  t r i a n g u l ~ t i o n  far to the  e o u t l ~  as prtrcticable. T h e  northern portion of the 
hilly regions a n  bb most  conveniently laid down by  secondary work. ... Lof ty  r n o m t s k  
csn  be visited for second- purposes with a small theodolite at the  precise eeaaon when those 
stntions a re  mos t  etlsily ~:cessiblC,  t h e  angles being taken to...p ole a n d  brush, which when 
once fixed remain ~ l w a y g  ready  for observation. ... It will be a n  object of importance to form 
a complete military map on  a scale of two miles to t h e  inch. ... T h e  elevations a n d  positions of 
t h e  snowy peaks will bebest fixed from tho principal stations, and  as these secondary trinogles 
d l  be very lmge  their spherical excoss will need to be  computed [ 82, 282 1. ... 

a ~ ~ d n . n n A  of 100 rupees per mensem has been sanctioned to t h e  o f i w r  in charge for 
conveyance of his bnpgage in the  motrntains. This  allonance e l l  be d r a m  throughout the 
vear, a n d  is in the  nn t tue  of a contract,  ... n o  a c c o ~ i n t  of t h e  expenniture being required. ... - - 
A similar mountain al lox~ance of 60 ( sixty ) rupees per  mensem has h e n  sanctioned fur esch 
mb-awi.;trmt ... t luvughout  t h e  ge:ir [ 375, 405-6 7.  

During his first sc'ason, 1S47-8, D u  Yemet completed 19 principal triar~gles 
"1' to  Rf i l~n r  on the Sntlcj,  the right flank restins on hills from 4,000 to  9,700 feet and 
the  left c,n the Siwillik range, n i t h  a n e t w o ~ k  of secondary triangles from wllich 
enow p n k s  were fixed. A general map was kept  u p  on the )-inch scale and the 
old ellrvay by  Hodgson and Herbert rectified and filled up  [ III, 31-40 1. Two 
l i sdras  officere, Halpin and Stritnge, a c r e  attached for inbtructiorl [ 371, 379,385 13. 

In  Marc11 1848 trouble flared u p  a t  hIult&n, and by Sept,ernber the  whole Punjab 
\$.as involved in the 2nd Sikh war4. D u  Vernet's party had taken the field in 
HoshiSrpur in October, and  had to retreat t o  K l l k a  ; 

Captoin Du Vernct  d id  not  lenve Dehra till t h e  13th of October a n d  he h a d  made but 
small progress ... when a n  insurrection broke o u t  in t h e  valley of t h e  Seon,  o r  Jaswan Dun,  
which drove the  whole p a r t y  from the fiold. 

Captain D u  Vernet  with a large theodolite nnrrowly escaped capture,  b u t  Sub-A9sisbnt  
hk. C. OUiver was less forhrnate, a n d  was mnde prisoner by  the rebels, who plundered k& 
property a n d  destroyed one of the  12-inch theodolites6 [ 162 1. ... hlr. Olliver was  marched off... 
as a ~) r&oner  t~ t h e  Ra jah  a t  h b ,  a n d  af ter  undergoing considernble privations during FA captiv- 
i ty  of 8 dnys, was  eventually released by a detachment of the 29th NJ. ... After these 
adventures h e  returned to hendqunrters in good health, b u t  with the loss of all  bin equipment, 
for which he  ultimately received compcnsntion, BOO rupees [ 474 F. 

Work was resumed in January ,  and the  main triangles carried forward to the 
Begs [ pl. 6 1. Keelit11 and Jlulheran were employed on minor triangulation south- 
ward to the Begs-Sutlej junction and north to 1\Iandi7. During t.he next  seayon, 
1849-50, D u  Vernet adranced to  the bor(1el.s of Jammu,  and obtained permiijbion 
fiom MiiharHja G u l ~ b  Singh to  enter his territory. Unfortunately local objections 
were raised t o  the occup t ion  of' Trikota or  Tirebtar [ 3 6 7 )  479-801, 
a mountain' ten thousand feet high, very difficult of acoesq, and in p a r t  covered with enow, 
a t  the south b- of which, in n deep ravine e i g f ~ t  miles from tho peek, ... is a Hindu  temple. 
A barknndez ... accompnnied by  several persons d e p u b d  by  t h e  hInhurajn's people ...p roceeded 
to the  Tirobter  m o u n b ~ i n  to build n atntion on the  higllest par t  of the r o c l q  peak. They them 
found a &ne ... hevinR a rough figure on one aide about  8 inches high. ... T h e  Kotwal  accorn- 
pn-j-ing &he bnrkrlndRz, a n d  i n - t h e  service of tile bltrfiarnjnh, displaced t h e  etone to m k e  
room for m y  station. 

A formal cornplaint came througb from Lahore tha t  a saored hill .had been 
desecrated and D u  Venlct  l ~ n d  to withdraw his party ; 
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Cmnt pocuninry lonn law ooourred, b u t  t h e  ordare of t h e  Bonrd et Lahore, ... together with 
tlio Mnl~nrajnh's objections to my occupying any par t  of t h e  Tirebtar mountnin for  a s tat ion,  
loft m e  no oltornetive. I uVaa obliged to encrifice t h e  whole of my work1. 

According to t he  Surveyor General the  objection arope 
- 

entirely from misconception of t h e  locnlitiee, becniiee t h e  s u m m i t  of t h e  mountain,  which in 
fibout 10,000 feet. fihove tho Ie\*ol of t h e  ses, is situntod full 8 milos from t h e  s n c d  t e m p l e s a d  
I hnve no doubt  t l ~ n t .  if 1 . 1 1 ~  mnttor  11nd h+en  nmicnbly explnined to EIis Highnese t h e  prohibi- 
tion miglit. hnve bocn rernoved ... but ,  ns t,he President of t l ~ e  Btutrd of Administration tooE & 
unfavournble vie= of t11c suljject, i t  bornme newssnry to nbnndon Trikota  a s  a p r i n c i p l  station'. 

The secondary opt~rrrtioll~, comprising bot,h triarigdation and half-inch plane- 
t.nbling, now ext,endc:d for a width of n)ol~t 150 n~ i l e s  and were of high importance. 
Tlle Surveyor Gcnernl therefore, direchd Du V e n ~ c t  to give his whole attention 
t o  this t.opographics1 work, whilst Logan who h a d  become available from the  
Korth-East Longitudinal [IS] look eyer the  principal trinngulstion. 

I propose ...to place hLr. Lognn's pnrty upon t h e  principal triangulation to which hh 
attontion will be  entirely confined, n l ~ i l e  Captain D u  l 'ernet  a i l1  be engaged in t h e  topo-  
p a p h i a l  dcttrils of t h e  mountains ,  wlljch will also require h i s  undivided care [ 200 J3. 

D u  T'ernet's pa r ty  at this time numbered no fewer tban nine sub-assjstrmts", 
of whom Keelan bad beon detncl~ed for several months of season 1649-50 on  a route 
surrey of the  Surveyor General's journey to Peshiiwar [ 202, 337 1. On his return 
he  had carried minor triangulation down the  Bcls river t o  the Sutlej.  

Logan's p3rt.y was ]low designated the Second Hill Series6. 
nlr. Logan will prosocute t h e  principnl series t o w a r b  Pesbawar ... with t h e  greatout possible 

rapidity. ... T i i s  is  a point  of very great unportance in order  to supply t h e  meens  of c o n n e c t  
ing ns speodily a s  poss~ble  t h e  various detaclied and  desultory surveys a h i c h  h a v e  been executed 
in Hnznra, Peshowar, etc., a s  well a s  to furnish a proper b a s k  for new a n d  q s t e m a t i c  survey  
in t h e  contiguous par t s  [ ~ I o ,  296 1. ... hLr. Logan d take t h e  field at t h e  cloae of t h e  moneoon, 
find proceed to t h e  town of Samba ... fibout 18 miles south-aast of Jamboo". 

The  Surveyor General further-ordered tha t  tbe series 
should follow a3 straight  a course a s  practicable to t h e  plein of Chach immediately nor th  of 
Attock, bu t  i t  u-ill be  desirable to avoid mountains above 6,000 or 7,000 feet  high as principal 
s h t i o n s  hemuso thex cannot  readily be xisited in t h e  winter smson for final observation. ... 

All remerknble mountains  on your north flank, a s  well as conspicuous hills to t h e  south, 
dtould be mnrked a s  socondarg stations, find duly connected. ... It d also he desirable to 
fix one or more point& in a11 t o m u  [ and  ] cnntonments. ... I need n o t  point out t h e  advantage  
of fixing the  positions m d  altitudcfi of ~s lnnny m o m  p a h  aa you can determine, more port;- 
culnrly of tlie Pir Pinjal mnge,  find the  s n o y  peaks ewn over  t h e  Chamba range [ 86-7 ]. ... 

Rcgnrding the occupntion of Trikota mountain a s  a station of observation, ... y ou d 
spare n o  effort to carry o u t  t h e  series independent of t h a t  mcred mountain b u t ,  if a f te r  e v e r s  
exertion your  endeavour should foil, you nil1 then to t r y  to obtain t h e  consent  of t h e  par t i es  
interested on t h e  spo t  a n d  of t h e  IIahnrajah. ... Force must on n o  account  b e  resorted to, 
b u t  e v o q ~ h i n g  should be done in t h e  most  con cilia to^ manner .  ... His Highneffi t h e  nlahnraja 
Goolab Singh is well known to be  friendly ... towar& t h e  Survey, a n d  n o  opposition need be 
npprehendod except f rom mbordinate  authorities. ... Very l i t t le work remains to be done in 
tlie Jurnmoo t e r r i t o q ,  a n d  every exertion should be made  to travorse i t  speedily7. 

I n  his rcport of N o ~ e m b e r  1650 Logan records t h a t  
tho p n r t ~  n m v e d  a t  Snmbn on the  9th,  Gurhngurh on t h e  11th. ... blr. Logan a n d  Mr. J a m s  
[w.R .N .  ] prcceeding tau-nrd~ T r i k o t ~  mountain, a t  the f o o t  of which they  arrived on  t h e  
afternoon of t h e  16th. ... T h e  mountain ... appenring unsuited for a station-both owing to l the  
expense of rond construction ... a n d  t h e  dislike wllich t h e  id inb i tan  te... e n t e h i n  to h v i n g - o  ... 
mrvey  station on i k n o t w i t h s t n n d i n g  the permission given b y  Blaharaja Goolab &ugh-it 
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ass determined to abnndon the  intention of retaining i t  a s  a s h t i o n .  a n d  to select in i ts  s tead 
hillof Tarultote situated imrnediatel? to the  south of it. ... 
Unfortunntely Tarakots  was no t  visible from Surnnabanj. ... Mr. Logan proceeded to visit  

the Sir&oli mountain,  and a m v e d  at t h e  summit  [ 8177 f t .  ]...on t h e  23rd, b u t  had hardly 
&%wed t h e  bearin gs... before 8 violent snowstorm occurred, which in a few hours  covered 
the  hill with several inches of snow. ... S h l i  could no t  b e  used ae 8 station from t h e  m i d d e  
of December to t h e  middle of hLnrch owing to t h e  immense quant i ty  of w o w  which remsins 
upon i t  [ 2 2 2  1. ... It was with ... difficulty t h a t  a party of hillmen were induced to ascend t h e  
mountein on t h e  25th Wovernber in search of seven men of Mr. Logan's p a r t y  who had  lost 
their way down on the  23rd, even when t h e  snow on t h e  hill did no t  exceed six inches1. 

It was eventuaUy docided to abandon the lins along these higher hills, and  to  
follow one "along the lower range of hills and partly along the undulating country 
a t  the foot of the hills in which there are several elevated nio~~ncls ,  the sites of old 
villages"2. Observations mere commeiiced in January ,  and completed u p  t o  t he  
Jhelum by the  end of the seazon besides secoilc!a~ triangles t o  fis Sitilkot a n d  
Jammu, and peaks of the  Pi r  Panjgl. llii1or triangulation was carried down t.he 
Rhvi and across the BZri doEb by Hennessej t o  make junction ~ i t h  Keelan's work 
on the Begs, and to  supply data for revenue surveys3 [ IIS, 273,296 1. 

During season 185 1-2 Logan brought the principal t.riangles f o r r a r d  from Jogi- 
Tila, one of tlie peaks of the Salt Range, to close in the Chach valley east of the  
Indns, but h e  w a s  not able to get the vie-- to Kanga Parbat  tllst  the Surreyor 
General had hoped for [8614. \Titbarn James took the approximate series u p  to  the  
Iridus, marked o u t  a line for the Cliach base, and then laid out the  first two  
figures of the  Great Iridus series [ 4 ; '1s. 3, 5 ,  7 1. H e  the11 ran a secondary 
series t o  Peshswar ; 

On the  completion of t h e  work a t  Cllach, hlr. Jnmes wns directed t o  proceed southward 
for ... selecting t h e  stntions for a wries of principal tritlrlgles to be eventuallj- extended d o a n  
the river Lndus. ... After selecting five stations, hLr. J a m e s  ...p roceeded to At tork  t o  commence 
the Peshawar series. This  ... a a s  undertaken for ... connectinq Lieutenant Walker's P e s h n a a r  
survey with t h e  generel operations of t h e  Great Trigonometricnl S m e g ,  ~s well a s  for deter- 
mining accurately t h e  position of Peshawar itself [ 21 jd ]. 

The mm7ey w a s  commenced on the  27th February,  a n d  although the  weather immedintely 
became exceedingly unfavourable ... the series wtr; completed on the  9th of April5. 

James w w  escorted by a troop of the Guides n-hich he left t o  guard his ~ i p l a l l e r s  
a t  Takht-i-bhai near the Swat border, whilst he moced to  his n e s t  station. A par ty  
of Swat tribesmen surrounded the hill and. beirle a t  first mist.aken for t he  return of " 
James himself, were able t o  get into the  camp, and  were only driven off aft,er a 
sharp struggle arid several casu;tltiese [ 475 1. 

Logan completed obser?.ations u p  to Chach by January  1852, and then observed 
the first two polygons of tlie Great Indus series t h a t  were urgently required for 
Robinson's topograpliicsl survey [ 210-1 I. Fo r  season 185-3 the part;)- was slliftod 
to  the Rahun series near LudILiBna [ 50 1, arid the following season, 1853-4, joir~od 
in the measurenlent of the  Chach b a s e - h ~ e  [ 40-1 1. 

h Octobcr 1846 Romy-Tailyour marched the old hI:llu~icha pa r ty  from Delira 
D h  to s ta r t  the Great Longitudinal series from Sironj t o  form the  southern l imit  
of ' the north-west grid of triangulation. This series was to  follow parallel 24" in 
e*nsi?n of the  Calcutta Loligitudinal, and to  closo on a base-line to  be measured 
a t  Karkh i7 .  Tile party incltlded a young military officer Alosnndcr Strange \rho 
had spent one senson with tho Noith-\Vest Himzlaya series, and two experiencud 
assistants, Lane arid \\'illjam Rossenrode, the latter taltulg the i m p o r t m t  task of 
hying ou t  the  tria~lgles ill advnllcc. 

' K w h r n i r  Series broke o u t  from thi3 sido G u r l ~ a ~ n r h - S n r n n n b n n j  [ 
1-12-50. ' Assts.: \Tm. h John damp, Hrr~nrqsvv.  Cnrtv.  D l .  5 ( 1 
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The wries being of perticulnr importn~ice [ 2, gS ] was liko the  North-\Vest 
longit,udind to  bo laid out in qufidrilatornl~ and polygons, and a n g 1 ~ ' ~  were to be- 
obaervod with Trol~gliton & Sin,ms' 3-foot 1.heodolite. Cert.ain r;rnaU defect& 
found in the theodolite a t  the first stations wore put  right b y  Strange [ 150 1. . 

I b m l y  completed obsorratione a t  13 principal stations between January a n d  
May 1649, before he was stoppod by thick woatherl. Rossenrode carried the ap< 
prox5mate series a fi~ll 200 miles, covering tlie junction =-it11 the IChii~ipisuresories of 
tho Bombay triang~ilat,ion [ 55-6 12. Rivers jouied up  with his party for soveral 
montlis, and ~ s ~ i s t e d  maillly on secondary tria~iglos and, topog~xpliical sketching 
whicli the Surveyor Gelieral liad spocinllj aslced for3 [ 51, 120-2, 391-3 1. 

After ~pendbig t,he r ~ i ~ i ~  at. Ni~nitcli Rcnny W a c  called u p  to Dehra Dliri, leaving 
St,rnl~ge in charge from 6t,h Sept.ornber 1 81g6. 

During season 1819-50 St.range adra~icod mest.\rards through south Riijputhna, 
observing a t  18 principal stations, with four azimuths, and making good junction 
nit,h the soreral meridiolial series of t,he Bombay triangulation. By the beginnjng 
of March the at,mosphere had become so thick with dus t  haze that ,  after u-aithg six 
d a p  m-ithout seeing any signals, he closed fieldwork, much to Waugh's indignation 
[ 366 1. Rossenrode carried on till 10th April, by whjch time he a d ~ a n c e d  the 
approximate series to-about 30 miles beyond Abu, a t  n-hich stat.ion the n-hole party 
assembled for the rains [ 99 1. 

This southern area of R.iijput~na is a rough countn-. running through - 
t.he nntive s tates  subject to Seronj, Gwalior, a n d  Holknr. T o  t h e  a e s t  of  h'eemuch t h e  nature 
of t h e  country is more formidable, and the wries enters a d d  uncivilized land whose rugged 
hills a n d  dense jungles are  the  abode of the Bheel and  hlrlla t r ibes  w i t h  w h o m  i t  is  v e g  d i 5 c d t  
to deal on a ~ n i m b l e  relations. ViUages are  here thinly sca t te red ,  cultivation mea,ge, and  
provisions consequently dear a n d  scarce. These characteristics become aggravated a s  the  
series proceeds over the  ArabdJi  range of mountains, to cross which, even by t h e  high road, 
is a work of difiiculty [36z, 467 1. ... The  unfrequented m o u n t e i n  pnssss, contracted b y  rocks 
s n d  overhung by dense jungle, afford passage b u t  for a single man. 

Beyond Mount  Aboo t h ~  difficulties ... will be  of  another  a n d  often of more formidnble 
character,  ... boing a complete desor3. 

Strange m o t e  fully of' all his dificulties ; 
Having boon 16 y o ~ s  in t h e  country 1 a m  n o t  without  e rper ience  of travelling in  Indin, 

having traversed in ~ o v e r a l  directions the  entire hlndrns Presidency,  besides proceeding b r  
land ... from T~ichinopoly to Simla, ... and ... no country so  djfiicult ... h a v e  I ever  seen or  henrd 
described. T h e  H i m l n y a ,  of which ... I have some k n o w l e e e ,  present  n o  difiiculties to be 
compared witti  t h e  very peculinr t ract  througll which my work  at  present lies. 
H e  went on to  press for increasod allorrances for Iiimself and liis staff but  failed 
to  w l i  much s j m p a t h j  from the Surveyor Gr~ieral [ gg-loo, 453 IG. 

During season 1650-1 he took his triangles some s i x t , ~  miles t*hrough these 
rough hills working from Mount Abu first along his northern stations, and then 
back along the southern flank He complotod obserrations a t  24 principal stat.ions, 
with reciprocal vertical angles a t  ton of t,hem and astronomical azimuths a t  four. 
The calitonments of Deesa aud Erhpura ,  and the cities of Siroli and Udaipur 
were fixed hy secondary triangles'. 

His greatest difficulty was the t,ransport of the great  theodolite from one rocky 
hill-top to anot,her [ 362 1. At. the highest, poilit of Mount Abu, he 
h a d  t h e  satisfaction of seting the great theodolite orrive szfel_r a t  t h e  etation. ... T h e  united 
efforts of 35 men were required for the  box containing Qie b o d y  of tlie instrument  alone, i n ~ t e a d  
of i t s  usual complement of 16 men, and  i ts  progress even with t h i s  large number  was  s l o a  and 
laborious. ... Provided tlie width of the road be sufficient to afford 6rm footing to f f ~ e  men, 
a n d  t h a t  good steady bearers be  under the  poles, elmost a n y  degree of stmpnees, ruggedness, 
a n d  irregularity may  be mumounted by tile aid of additional m e n  hauling on ropes a n d  mp 
port ing t h e  bearers. ... The instrument  on several occasions sa fe l r  surmounted t h e  most  abrup t  
a n d  broken accli\ities, some of which ... must  have  resented a n  angle  of not less than 40". 
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He devised A form of harness by which tho grrst  box was suepellded from two 
ctont bamboo poles mt.h the bottom of the box slung more then three feet above 
the ground, and yet secured from turning or slipping ; 

H a d  b t  this, o r  some analogous plan. been adopted,  the  instnunent  could never have 
k , n  carricd u p  m y  hill stations. ... Making good m a d s  woiild )lave cost. ..enormous sums of 
money, .. ,whilst ... nn inferior instnunent  would have deprecinted the  character of the  w o r k  ... 

Bad as t h c  h b u l l i  country is, i ts  difficulty ... is much enhanced by the  unwillingness of the 
inhahitants to...[ c a r r ~ -  ] lowis. ... I...should certclinly have been v e v  seriously dolayed b u t  for 
the services of 8 nat ive officer of t h e  bIej.aar Bheal Corps, ... Subadar  Chut tu r  Tewaree. ... 
a v i n g  been long ... employed in recruiting from the  Bheel population ... hie influence with them 
was extraordinary. A word from him sufficed to collect strong gangs of c a m e r a  when n o  par- 
masion from anyone  else mcrs listened to' [ 117 ]. 

Rossenrode made a rapid reconnaissance of the desert to within 50 miles of 
Tatta [gg-IOO ; pi. I ] and found it 
8  st arid t rac t  ... scanty in v i l l a s s ,  which a m  fox t h e  most  put small a n d  poor, ... at greet 
distences from one another, a n d  ... chiefly inhabited by  cat t le  gnlziers, ... [ w i t h  ] n o  means of 
provisioning a pnr ty  of t h e  survey. ... I should suggest t h a t  suitable depots  for such provisions 
be established a t  t h e  centre of each polygon for du ly  furnishing the  surrounding ... stations. 

Water  is indifferent, a n d  in some places decidedly h a d  a n d  unwholesome. Where i t  does 
exist is cllief3y b y  artificial means, a s  in s n l ~ l l  t anks  a n d  ponds in which people collect rain- 
water. There nre also some k a t c l ~ a  from 20 to 4 0  feet, a n d  pucka wells from 100 150 
feet below t h e  surface, gonemlly contnining a depth of water  f rom 2 to 4 feet. When  a t  a n y  
plnce these sources ... become exhausted ... the few families of t h e  locnlity migrate to some more 
favoured spot.  

T h e  desert consists of a vast  undulating, wavy. sandy t ract ,  abounding in ridges and low 
sAndhills varying in height f rom 60 to 80 feet'. Some of these s e e r n p r r ~ m n e r ~ t f r o o ~  ... having 
ttleir sides covered with vegetation, and  ao11ld prove of great  value ns trigoncmetricnl s tnt iom, 
... r e q u i r i n ~  n s u p e r s t r u c t ~ u e  of only 6 to 15 feet, and  the  expenso of these towers may be some- - 
w h a t  rliminishecl by ~ c c ~ i o n a l l y  cutting rays across the  tops of s few of the  sand ridges. ... 

Bricks a i l1  in mos t  w e s  be made  close to the  stetions from clay, ... b u t  t h e  water  for 
constructir~g them,  a n d  building, ... will in many instances [ come ]...from 5 to 10 milea in 
a m e l  pokela. ... Lime c ~ n  only be procured a t  [ x ] a n d  [ Y 1, a n d  t h e  expen %...will be 
e t l y  enhanced owing to ita requiring come1 carriage. ... 

travellers use camels, a n d  men on foot can with difticulty sccornplieh a long -rc},, 
n o t  only on eccount  of t h e  nnture of the send, b u t  owing to t h e  scarcity of a s t e r ,  combined 
with a nut-shaped thorn with long spikes or epee n...to be  found through t h e  whole extent  
of the  desert thickly strown on tho  oil and on the  paw which produces it. T o  nvoid this 
thorn t h e  inhabi tants  wear leather stockings. ... 

Workmen and labourore m u s t  be obtnined from 8 distance, a n d  employed on rogulnr 
monthly p a y  to assist in building the  towers, and  in fact  to render every a id  hi ther to obteinod 
from coolies, mosom,  carpenters, and  otheis temporarily hired. ... 

O n  t h e  whole t h e  expense will be far lese than might  have been anticipated3. 
Rossonrode's hopes were justified, and he v a s  able to lay out hie approximate 

eerie8 of polygon8 and quadrilaterals without any artificial constructioli other than 
masonry pillars sufficient to take the feet of the great theodolite. 

T h e  approximate series hos been extended by  Mr. Rossenrode [ m i t e s  Strange ]...nenrly 
half moss t h e  desert,  a diRtance of about  145 miles, attaining the  longitude of 73" 15'. and  
comprising one doublo hexngon, threo singln hexagons, and  four qundrilnterals, forrned by 
31 p r i n c i p ~ l  s tat ions [ g g ]  ... From Aboo to t,he borders of the  Rnnn t h e  country ie a v e q  
dimcult one for solerting stntions, consisting ... of long and  gentlo undu11~tion.s of nonrly equnl 
elovation, a n d  clothed with jr~ngle from 12 to 20 f m t  hig11. ... 

For  ~ovsrtr l  m o n t h ,  owing t o  tho negligence of the  Dccsrl dnk, hia comrnunic~ltion with m e  
WAS virtun!ly aeveretl. .It wns uncertnin whether or no t  towers would be requirud, and  if 
required hoG m r t c r i ~ ~ l u  wore to be obtninod. ... I corlld only ... leave i t  to his discrotion'. 

Straltg& completed hie obeorvations acroas the desert ir l  the one senson, 185 I-!? ; 
Sr~cess depended chiefly on traveming the desert at tho best Emwon. ... T h e  b w t  sr;kson 

being vory brief, n o t  more perhnps than three months in durtrtion, i t  wus noce.wrry t h ~ t  the 
rate  of my progrcm should be very much more rapid tticln ... customnry. ... 

'DDo.615 ( 51 ), Strange to  SG.,21-6-51. ' A  grend view can now be bad on Right between &lbi 
Karcchi. 'DL),. 708 ( 92 ), Ro~aonrode to fitrango. 30-1-50. ' DDn. 816 ( 51 ). 21-5-51. 



I t?~eretore applied all my resources to the tesk of reaohing the fertile plain8 of 6oinde 
in one vory b~iof  eeason. ... The objeot wes fully attained, the triangulation of about 3 degrees 
of longitude with the allotted number of obeerved azimuthal viz., 9, having been o o m p I ~  
in We spaoe of 3 montlls and ten days. - 

He made careful provision for transport providing 8 full forty camels for wBter 
. . 

and supplies ; . -. - . 
The greater portion of theee camels were employed in establishing two depots of &in 

obtained a t  Deose, ... each depot containing 20 dap mpply. Tbe camels were then employed 
in keeping the cnrnp and the detached signal men and secondary party mpplied with provieiona. 
&ch signal party wag allowed one camel loaded with pain.  N.r. Roasenrode had 8 camele, 

hIr. 1icGiU1 the w e  number. The rest were constantlg engaged in carrying p a i n  and 
fetching water for the main mmp. 

Additional portera were required for the  great theodolite ; 
m e  number usually allowed would not m 5 c e  to carry the instrument long marches over 

the deep sandy country. It wae one of my principal ~ l e s  this season to make but  one march 
from station to station. ... I never deviated from it. ... I thought the circumetanccs justified 
my entertaining eight additional bearers. 

The desert c r o w d  was the southern par t  of the  Great Indian Desert locally 
kno- as thar [ or tlral, 7, 47 1, and often termed "The Little Desert" ; 

The popular idea of a desert i~ that of a boundless snd barren level plain of loose w d .  
and scorched, and unmarked by any fixed habitation of man. The "Little Deeert" 

a e r s  widely from thk. It is throughout wmpoeed of sandhills, whose goneral form is that 
of 8 long straight ridge witb a conical trnnsverse section. These ridges aeldom unite, but  stand 
a t  close-and regular &torvels, generally I j k g  in the mrne direction. The ripple mark on the - shore affords a fair illwtration. ... Some of these sandhi& are perhepa a mile long, and 
they vary from 60 to about 300 feet in height. Their sides are deeply channelled by the 
rain. ... These smdhills are evidently permanent. 

There is more jungle than might be expected. ... but i t  iR low and almost leaflese. There 
are no trees. The whole deaert in the cold seaeon is clothed with grass attaining a height in 
many parts of two feet. It is.at that period much resorted to as 8 pasture land by o-ers of 
h g e  herds of cattle, by whom, houever, it is deserted on the approach of the hot -eather. 

The permanent population is, of court%, scanty. ... Vilksges are scattered a t  intorvela of 
from 8 to 12 miles, and consist of a few conical h u b ,  scarcely 8 man's height, and rudely con- 
struoted of twigs and grass. A few camele and a well comprise the wealth of the village. No 
cultivation is attempted except during the rains, when an uricertain crop of bajree is obtained*. 

A fine race of men inhabit this inhospitable region, sthletio, ... independent, cheerful 
and civil. Intelligent and brave, they only require to abstain from their favourite pul-t of 
cnt.t!e-stealing to rank above almost any other natives of India. ... 

Travelling in the desert is exceedingly laborious to men c~r ry ing  loode. No sooner ie one 
rnndhill passed than another presenta itself. Their sides are very steep, and every frequented 
track is converted into deep loose sand into which the feet sink to the ankle. No carte are 
used, nor are loode ever carried voluntady by the i n h a b i t ~ n b  0therwie.e than on carneb. ... 

The air in the desert in the cold months is v e v  t r a n s p e n t ,  nor did I witneas any ... mirage 
[ 65 1. On the whole I consider the "Little Desert" to be a tract favourable to our operatiom. - - 

The tramition from the dwert to the plains of Scinde is mupr-kingly mdden. In the spew 
of a hundred y e r h  the traveller leave@ a n d  and windhills, and enters a perfectly flat countrg 
with 6 firm bLack loamy soil. Mahitants,  customs, language, and vegetation, are exchanged 
with .the same startling abruptness. That part of Scinde m h e d  ... this year is...p erfectly 
%&the soil is hard, black, end devoid of grass-jungle ia plentiful and thick. 

The country is populous and cultivated, and it  is intersec ted... by irrigating can& dry 
the oold season. Such a countrp  is..^ very unfavourable one to d. 

A few of the stations along the southern flank lay in the RBM of Cutch, where 
conditions were difficult, and mirage frequent [ 58 1. The l?ann was found in 
November t o  be superficiafly dry, ... - 

the soil o f8  dark oolour, totally without. vegetation, and in meny p h  eo smooth es to d e o t  
the image of the sun like water. The soil, however, becomea dry to the depth of an  in& or 
tffo only, ~ n d  this crust being removed e soft quagmire strongly impregnated ~ & h  is 
&coverod, from which' almndance of vapour constantly arises. 

1 J-ea Hamilton [ 431 1. ' bajra = an Indian Grain, pencillaria q p d .  8 QTS. 615 ( 195 ), 
Strange to SG., report, 1851-2, 7-4-52. 



I n  the ra im the Runn is entirely flooded by ram and sea-water oombined which. on e m -  
pornting, 1-mvee the ealt ... covering the mrface of the depressed 

In Januarg 1852 Strange took two months leave, handing over charge to  Lane, 
who obsewed one more hexagon, and then marcbed the party back fiom the neigh- 
bourhood-of Umarkot to  recem a t  Abu. During this short season of less than 34 
months observations were made a t  39 stations over a direct distance of 180 miles, 
G t h  astrOnomica1 azimuths a t  seven of them. 

For season 1852-3, the  last of four spent on this Great Longitudinal series, 
Strange had the assistance of James Tennant who had joined a t  Abu in March 1852. 
They started out on 15th November ; 

Sicknew still prevailed, ... and my camp suffewd very considernbly. ... Regular marching 
b d  no doubt a beneficial effect. bu t  I was so unfortunate a s  to  lose by death four men. ... 

I marched etraight across the  desert to  my station of Adoori in the plains of Scinde, which 
point I rmched on the 8th December. ... The angles ... were taken there last seeaon by Mr. C.  
h u e .  He took the ~ w a l  precaution of establishing four outside marks 90' apart, 88 p i n t s  
by which to  examine the permanence of the station centre [ 106 1. ... Tbe towers of both Adoon 
and Khori had inclined. A t  Adoon I was sble to  place the instrument over the true centre, 
but a t  Khori the deviation ( 4.96 inches) wea too large. ... The amount, therefore, of the 
deviation and its azimuth were duly notsd and all angles have been corrected. ., 

Work progressed smoothly bu t -owing  to..@ azing raj-s- ... slowly, until we reached the 
&tion of Chootlee. Here a melancholy detention occurred. ... The side Chootlee to Helaye 
...& 22 miles in length. A t  Chootlee there is a tower of 37 feet ; Helaya b on a very lowhill. 
The h d u a  crosses the ray about two miles to the e ~ s t w a r d  of Helaya. More than half the ray 
was obstructed by very dense babool jungle2, and i t  was crossed in seveml places by  sheets of 
water which caused considerable difficulty in ... cleaing. ... Thick dnst was constantiy rising 
from the bed of the Lndus. The side was ... altogether an improper one. 

They were held up  here 25 days, getting only occasional faint glimpses of the 
heliotrope and generally finding the lamp quite invisible. At the next station 
there =as trouble with the  tower ; 

The tindal reported tha t  lumps of earth were falling fiom the tower, and tha t  i t  emitted 
a crackling & m d .  Finding t h b  we immediately packed u p  the instrument and struck 
the observatory taut. A t  about  7 o'clock tha t  evening one angle of the tower fell. ... 

Next &y we made endeavours to  dislodge the other angle with small blaate of gunpowder, 
but  without mcceea I determined therefore to depute bh. Lane the task of having the upper 
portion of the  tower pulled down carefully. ... H e  wag instructad to rake a ramp around the 
bwer  ertending u p  two-thirde of ite height, and to  i-ebuild the remaining third 88 usual. 

The m - G  pillar appeared quite sound. The accident o d g  partly to  the height 
of the tower ( 39 feet ), and p r t l y  to  bad workmnship.  All my towers in Scinde are construc- 
ted of alb-tive layers of wood and earth. The wood ehould be b b s t ~ n t i a l ,  and the w r t h  
abould be wetted. Ln this case both these conditions were neglected [ I I I Is. 

Regarding the grazing ray the Surveyor General commented ; 
The difEculties ... fiom a long grazing ray crossing a great river shbw how desirable i t  is in 

selecting stations to avoid, if practicable, rays not clearly vkible a t  maximum, for although 
observations m ~ y  be obtained to faint Lights, ... there can be doubt tha t  the angles so obtsined 
must be inferior. ... Mr. Rossenrode's experience b r a y  requires this ...to be impressed on &. 
In 117 ststiona there appears to have been only one which gave extremely diffkuit rays, and the 
cod-tion of the country. I suppose, rendered it unavoidable4. 

Rosmnrode's contribution to the succejs of the longitudinal series had been most 
important ; with sound judgement and great energy he had taken the approximate 
series from Sironj to Kartichi a distance of nearly 700 miles in four working 
seasons, having selected no fewer than 113 principal stations, only two or three of 
them having to  be shifted later. To him a180 fell the respon~ibility for the erection 
of tower-stations and for deciding their heights : he selected a site for the base-line 
a t  K.ar~&is. During season 1852-3 he fltarted laying out the Great Indus series. 

D ~ l g  season 1852-3, also, secondary triangulation was carried out by Lane to 
fix the positions of Hyderiib8d, Kotri, and Jherak, besides the port of Sonmigni. 
Other towns and Jlanora lighthouse were fixed fiom the principal s t  a t' lons. 

'QTB. m ( ri-B ). ' b d u l  = acacia. ' DDn. 618 ( 53 ). Report 1852-3, 9-7-53, ' DDn. 591 
( 330 ), SG. to Strange, 28-7-53. 'for there aervicca grantcd a special incretlqe of pay [ 403 1. 



Thore woro incidents during the last stages across and beyond the h d u s  to the 
hills a b o v e  Knriichi. T h e  co~lstnnt duet rising from the river bed necessitated the 
use of blue lights. At one station Strange h ~ d  sent 
both ti, Hyderahad and Kurrachee for a further supply. ... Before the  blue lighte arrived ojp 
c o m b n t  watching was rewarded b y  one of t h m  glmme of extraordinarily clear wea*r 
tha t  are of such rare occrurence in tbe plains a t  this eeeson. The lamp becernc visible for ffie 
first time, and though so faint IW to strain the  eye most painfully, we were able to obtain:.. 
a v e v  mtisfactory value of the angle required. ... 

hlg next station WRB GhRtAna. On the evening of the 13th April between 9 to 10 o'clock 
8 of wind came on which I have never seon equalled. ... Fortunately a number of men 
wem near the station and, inspired by the tindnl's energy, they managed with the greatest 
difficulty, though about 60 in n u m b r ,  to keep the tent from being precipitated upon the instru- 
ment. .On reaching the hilltop I was thrown to tJ1e ground by  tho strenpth of the Kind, for the 
bill ]BY iaolatad in the m d e  plain exposed to all ite  fur^.. 60 imminent did the danger appear 
tha t  i at once commenced diementling the instrument. I got the teleecope mfely ib 
box-, and when all wae clear I m ~ d e  the tindnl and another trustxorthy man help me lift t h e  
instrument off its stand and carry i t  outaide the tent. 

T1~u-e was no time to put  on the lifting irons ; we p h d  our l~en&s underneath t l ~ e  foot- 
screw13. We succeeded in depositing i t  on the ground clenr of the  tent ,  a n d  though t h i s  was 
done in total dnrkneaa, and in the midst of a deafening u p r m .  ... no injury wlmtever was 
infficted on the great theodolite. . 

m e  weather which had been for some time unfavourable became after the  storm very 
clear, end our observation8 now proceeded ~ntisfnctorily. Fortune favoured us. Finishing ... 
in a wild urlinllnbited tract, we a t  length reached our goal. X'uggur Pe t r  hill station, where 
on the evening of the 22nd April the lrtst angle ... wns taken, and the work sucwsful ly  brought 
to a cI0m1. ' 

\Vhilst Gt,rrtnge was completing his last triangles, Tennant cleared the baae-line 
~ite--"evorv bush rooted up--level observat,ions taken ... t r ice  over ... to determine 
i t s  1ongitudLal s e c t i ~ n " ~ .  it fell to Tenxnant. aho to make the tidal obserratiom a t  
nfnnora required for adjusting. the heights of the longitudinal series and for the 
stmart of the spirit-le~elling [ 74, 76 1. 

Strange handed over charge to Tennant on 20t,h October 1853, and joined the 
Suneyor General's office a t  Dehra DBn, with a Fieu to taking part in the measure- 
ment of the base-line a t  Chach [ 43, 158 ]. The do~ignat~ion of the party via6 n o r  

to the Great Indus Series, and that of the longitudinal series to the more 
specific Kar5chi Longit~idinal Seriess. 

Tllo S u n ~ e ~ o r  General was disappointed to find t,hat there was a discrepancy of 
about ten inches between the length of the KarZchi base as measured on the ground 
and as brought up from Sironj by triangulation, a dkcrepancy he attributed 
to uneven settlement of some of the towers4 a t  the lndus crossing and in lower 
Sind [ 106, 109 1. 

The Chach barn-he was measured between Deecmber 1853 and February 1854 
a t  the junction of the North-West HimZlaya and the Great Lndus series. The 
west end of the base f a b  just 8 miles east of Attock Fort [ ple. 5, 7 Is. 

The site Kas first selectsd by M'illiam James of Logan's triangulation party in 
October 1851, and approved by the Surveyor General on  hi^ &it to Peshiiuar t u o  
months later. The h e  was not actually measured until two years later when 
Logan's party marched up from Dehra bringing the measuring apparatus toge tkr  
with two heavy stone pillars to serve as mark-stonee, and Barrow'6 great 3-fi. 
theodolite for use on the connecting triangles6. John James of Robinuon's pa* 
was deputed to clear the line in October 1863 ; "as soon as the 20 feet space & 

'DDn. 618 ( 63 ), Report for 1852-3, 9-7-63. 'DIjn. 618 ( 63 ), 0-7-53. 'GTS. Syn., m. DDn. 
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off we may expect the villagers to use i t  as a road, which will do much 
and should be encouraged1 ". 

The Sy-veyor General himself took charge of the measurement, for which he 
8ssemblod-~everal of his most experienced surveyors, Logan, who had been on the 
Debra Dim base-line in 1834-6, Strange, Walker, Keelan,Mulheran, llontgornarie, 
and severd juniors who had not yet seen the elaborate apparatus1. 

Mr. L o p n ,  having ably aseisted in the m e a m m e n t  of five previous base-lines, was the 
most experienced officer a t  my disposal. ... Owing to the retirement of Major Renny-Tailyour, 
~ r .  Logan and myself were the only officers in the department acquainted with the use...of 
the base-line appaxatus. m e  employment of himself and his party ... was a matter of abeu- 
lute necessity [ 20 1. The party mnrched from Dehra in Octobor 1853 along wjth my head- 
quarters, and arrived ... early in December when the measurement ... commenced. It was s u p  
cessfully terminated undsr my immed iete... superintendence in February 1854, after which the 
party wee engaged in packing and transporting the apparatus to Karachis. 

The base-line WRY 7 - 8 3  miles long, on an  azimuth of 234' 41'. It was divided 
into four sections that  were verified by minor triangulation, which with the connec- 
tion to  the main triangles was camed out by hlontgornerie with Barrow's theo- 
dolite [ 150 1. Tho first set of comparisons 6 t h  standard bar A [ IV, 47 ] was made 
on 6th December and the last on 22nd February. On 6th January a violent earth- 
quake rocked the stone pillare and disturbed the levels4. 

Logan's party was then detailed t o  march the apparatus d o m  to KarBchi. 
His health broke dourn on the march to  Lahore, and he died a t  3lussoorie three 
months later. Keelan took over charge and his march 
from Lahore to Knrrachee during the months of April, A l ~ y ,  and June, ... with an  establi&- 
ment composed chiefly of men to whom the very name of Sind is obnoxious [ 452 16, was an 
achievement reflecting great credit on tha t  valuable assistant. After Buffering great hardships, 
exposure, and privations, the party ... reached Knrachi in safety6 ] 50, 158, 371 1. 

After the measurement of the base the Surveyor General was asked to advise 
on a eite for "an iron suspenaion bridge across the Lndus below Attock, and Strange 
was deputed to  make an accurate measurement of the span a t  the cllosen site7, 
being "delayed a few days ... whilst preparing my boat for a voyage do- the Indus 
to Karachi". H e  and Mulheran laid out a short base of 903 feet by wooden rods 
set out a t  right angles to the river, and connected by minor triangulation "to the 
site of the bridge in the gorge below Attack". The job was completed between 
28th February and 2nd March [ 337 J8. 

The site for the KarLchi base-line was chosen by Rossenrode during season 
1851-2 141 10, "a  h e  spot of ground free from nullahs, ravines, and rivers", its 
south-enst end being about 8 miles north-east from the church, and four miles 
from the sea-coastlO. 

After closing observation of the longitudinal series, Strange erected stone 
pillam a t  the two ends of the base, these being truncated pyramids about fire feet 
high and weighing more than 20 maunds each1'. L e a v i n ~  Tennant in charge, he 
then joined the Surveyor General for the measurement of the base-lino a t  Chach. 
He returned to KarLchi on let  June and took charge of the 2nd Hill Series ~ r l d  
the base-line apparatus which Keelan had brought d o n  in bullock carts by 
road [ a q  5 AB bullock carts are not used in Sind, those had to bo kept on for the 
return journey, the apparatus being too p~wcious to be shipped' by the stearnboats 
which wercthen running between Kariichi and 3lultLn [ rv, 476 ; v, 77 ]12. 

1 DDn. 588 ( 132-4 ), SO. to Robinson, 6-8-63. ' Wm. Jamerc, Hennesseg, Geo. 6hclrerton. Belletty, 
Johnson & Cartg. ' DDn. 643 ( 19 ), 6G.'s Report on 2nd Hill Series. ' OTS. I, m (2-30 ) ; IV (vi-2 ) ; 
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Afte r  spending the rahls of 1854 a t  BIuseoorie ITaugh travelled down the Sutlej 
from Ferozopur  which he reached on the morning of November l e t  ; 

I embarked immediately and  got under weigh a t  noon of the  aame date. A f a v o u r a ~ e  
voyage to Tat ta  a t  this eaaaon reckoned a t  25 days from Ferompore, ... bu t  the boatmen Gy 
it entirely depende on tbe  wind. ... hly camp requires 34 w m e b ,  and tha t  number are in f&t 
now proceeding by land to ICarachi to be ready for t he  return journey. I n  the r n a n t i 6 e  
we s)mll require equivalent carriape to transport the camp  from Tat ta  to the base-line. If 
10 or 11 of the  base-line carts a re  available they would adlice. ... otherwise a s  many a s  can 
be spared, the difference being made u p  b y  hired camels. 

The nlt~themstical Instrument Alaker, 6ayed nlohsin, is proceeding to Karachi, and will 
be a t  your disposal from the  da te  of his arrival [ from Calcutta by BBB 1. 

For the ruarch from Tat ta  to the base-line camp "the stre~lgth of my camp 
is-milit.nry officers, 2'--civilian, 1-native Establishment, 100-Guard ; han'ldar, 1, 
naicks, 2, sepoys 16-ca rup  followers, 60-horses aud poniee ", 4P. 

The party assembled a t  K a r g c l ~  comprised four m i l i t a ~  officers, St,range, 
Tennant, Nasm-yth, and JIontgornerie, and Reven assistants, Lane, Keelan, Belletty, 
Burt, Carty, Smith and hlcGill, btxides Mohsin Humin from Calcutta. M'augh 
himself was delayed a t  Mit,hankot b~ sickness, bu t  he sent N~nt~gomerie on with 
the necessary fieldbooks, including a copy of the  Chach measurements as guide. 

After oomylet.ing all preparatory work Strange started actual measurement on 
6th December, the day tha t  Waugh arrived. All ~ e n t  well ; 

Lieutenant Colonel Jl'augh desires ...to acknowledge the  sntisfactory manner in which the 
Major has carriod out ... instructions, ... and the ingenuity he  has displayed in effecting mecheni- 
ml alterations in the way of improvement or convtniencea. 

The base-lino was 7.32 miles long, and as usual was d i ~ d e d  into four sections. 
The &rst con~parisorls were made on 30th November 1954 and the last on 29th 
January. On conclusio~l of the measurement Strange went ahead t o  join the 
headquarter office a t  Dehra Diin, whilst Lane and  Keelan marched up  with the  
apparatus and the establishment of the 2nd Hill Series. Tennant. remauled at 
Gr i i ch i  with the Great Indus series, made the h a 1  connections with the tide- 
gauge a t  Aianora, and took astronomical observations for 1at.itude [ 130-1 ]'. 

Jl'augh later compiled a special report on the measurement of base-lines6 ; 
I have treated of the mbject . . s t  great length, entering into a diecussion of the merit of the 

apparatus, and of the relative results of the measurement of the eeven great b d i a n  besee with 
the Bame aplmratus6. I have also taken this opportunity to place on record memoranda o f '  
instructions, clliefly d r a m  up by myself, ... for the information and guidance of my  officers. ... 

By thew ... I h n v ~  furnished ... a c o m p l ~ t e  practicnl guide for using t h e  apprrratus to the best 
advnntage. A specifjcation h m  elso been added of an apparatus which, in m r  humble opinion, 
would be s great improvement op that  invented by General Colby7 [ 15- 1. 

As in the  case of the North-East. Longitudinal series, the Lr~dus series was 
carried out by different parties and different surveyors a9 opportunit j  presented. 
Work =as spread over nine seasons. 

Start was made from the north early in 1852 vihen two polygons were completed 
from Attock to KBEbBgh by Logan's 2nd Hill Series [ 37 1. The country was open 
with cornma~ldhg hills, and progress wae easy and une~entful .  The immediate 
needs of Robinson's topographical party having beon thus provided for, Logan's 
party.was shifted to Rahun after recessing at Dehra Dun [ 50 1. 

For the line horn the south the  Surveyor General m o t e  to Strange in 1852; 
It j~ my intention to carry a p t  sen= from the Earschi  base to the Attock, or Chu& 

b-. Thie work stands next in importanm to the Great  Longitudinal series, and as the 
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length is very gmot, I pro yo.%... to employ two pnrties working from each ex t remi ty  ... unti l  
they form a junction. ... 

AB this is -entially a frontier series, ... t h e  best arrangement ... is to carry t h e  principal 
wries RB ne& the  boundnry line oe political circurnstanoes will a d m i t  or physical circumetancee 
render deeifeble. ... Discretion may be allowed if  t h e  following conditions a r e  born in  mind. 

Kwp a s n e a r  t h e  western frontiar as practicable. ... The course to be as d i r rc t  as... the  
frontier d l  allow, eo t h a t  t h e  numbor of triangles m a y  be a minimum. ... 

The aeries will have  t h e  advnntogo of hills for I f  degrees of latitude, as fa r  as t h e  hfanchur 
Lake near Sehwan [ pl. 3 1, and  thus f~ ... may be double. i.e., consisting of  polygons or  
auadrilnterals. ... B u t  b y o n d  this I d l y  t ract ,  t h e  operations will enter into a flat cultivated 
tract,  in which, ... to socure expedition, i t  will he necessary to ndopt a simple ~ o r i r s  of  single 
triangles. ... This  Gront Indus  series wiU furnish for t h e  Punjab  dn ta  for refomrlg to t h e  level 
of tho BCR, and ... too rntrch cnre cnnnot be  tiiken in observing vertical angles1. 

During seasons 1852 to 1854 Rossenrode carried the approximate series some 
450 miles north from Kariichi to a point a b o ~ e  hlithankot beyond the Suid 
boundary2, bu t  considerable changes had to be made later [48 ; pls. I,  3 1. 

Season 1853-4, Temlant carried obsemat:ions tlrough the hilly country north of 
Tiariichi, working u p  to "the Letitude of Sehrran through a perfectly desortod tract 
by means of 12 principal stations ". 

The  paeses in the  hills were v e v  clifficrllt, nntl excepting with hill cnmels none of thorn 
could tlave been overcome. T h e w  nnimab a r e  very skilful in picking their a n y  arnong the 
large rounded s tones in t h e  river beds. and in climbing the  s t e p  broken p-es by  going d o m  
on their knees. N o  ordinary cnmeb could have wcended bIyhcr Hill3 which resembled some- 
what a s t a i r c ~ s e  in part.  T h e  camels h d  to be  changed more thnn once a s  t h e  extreme 
difiiculty of the  trtwt prevented them from l ~ s t i n g  more than  a few marches. ... 

IVuter was i n  m a n y  CRRW d i a t ~ n t  a n d  difficult of acceea ; ... t h e  total absence of ra in  in 
the  hills during t h e  s-on had left t h e  usually small amount  of water  firnallor still. ... 

At  Sulimani ... on  t h e  26th of J a n u a r y  we had  a eovere a t o m  and heavy rain ... and till the  
end of the month  t h e  wenther wee unsettled BO t h a t  n o  observations coulcl be satiafeotorily 
h k e n .  On t h e  27th  a pucknl of water nw frozen solid during the night. ... Ln t h e  observa- 
tione a t  this place ... nearly t h e  whole m o n t h  of Februnry  aas spent .  

Early iu March further ad~ancemas  prevented by cloud and mist and the lack of 
water for signal men. Tennant now marched north towards LLrkSna, but furtller 
observation was impossible and s t  the end of April he returned to Kariichi. 

On the way to Sojra  I aacertoined t h a t  each sucrtssive stat.ion in the ILills would have  been 
imprncticnble, s n d  also t l ~ n t  b i r u ~  Pir tower w t ~  in 80 dohpidntcd a s h t e  t h a t  i t  w w  r1n6t for 
1 ~ 4 .  On reachirlg S o j m  I found t h a t  water  w~ n o t  to be had nearer thnn  a march from 
B-, J-, and Ding, wllicli a p e d  with Mr. Rowenrode's account, though I was ass t rod  t h a t  
the  =me rain w e  had n t  Sulirnnni h d  filled tanks close t o  t h e  stations. 

The puckals5 purchnsed s t  Karnchi were of inferior qual i ty ,  a n d  having been o u t  b y  the 
stones and torn by thorns  in  the  hills were no t  fit  to carry water  t o  such a distance. ... 

I roceived infornmtion t h a t  a par ty  of Brohis8 hsd  mischievouelg destroyed the  heliotropes 
and  lamp n t  J a n g n r l n r n n  T.8. ... This nppenre to have been 8 mere accident c a w e d  b y  the  
Brokis finding a defe11celf.ee Iarup-party at the  station. and not  8 premeditated a t h k .  ... 
The  sen- should never have  upproached 80 near t h e  frontier. I could only have sen t  a nnick's 
guard, and as th i s  wnulJ h r e  entailed additional ca rnage  for water  and pro\%;on., i t  would 
hardly have been juetifiable where I h ~ d  n o  r m o n  to anticipate violence. One heliotrop and  
the  h m p  having been thrown down t h e  towor in their boxce are capable of repair,  b u t  the  
second heliotrope is total ly  destroyed, having been ... bnttered by  the men's sticks. 

He decided to abandon Roseenrode's line along the border hills, and Ib isassistant 
Burt laid o u t  a new line of short-sided triangles with a number of tower statiorm 
acrose theglains to the north [ 1101. 

Next w&on ... I propoee e e n d b  o u t  n o  appror imate  par ty  as the operatiom are now ao far 
ah&. It however, be  necetmiry to detach 8 sub-assistent to build the  towers. I propose 
ale0 ... keeping a p r t y  permment ly  detechod fc r  secondary operations. ... I b a v e  been in 
Corrael,ondence with Major J a c o b  who h a s  requested me to lay  down eome pointa which will... 
connect his triangulation with ours 1 78 n.2, 279 1. 
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With roepect to... th  e River Indus. I would reoommend an  abandonment of all intention 
of oarrying a chain of' tri8nglee elong the banks. T h e  course of t he  etteam is Ijeble .to 
changes of from four to six miles in a single year. ... AU t b e  station m r k e  will be in oonetent 
danger from the floode unlms the sides be m d e  much longer than  could be overcome with- 
o u t  high toworal. 

After return t o  Karachi Tellnent was engaged on tidal and astronomical observe. 
tions, and the moasurement of the basb-line, and did not  resume triangulation till' 
November 1856 [ 74, 130 1. The Gurveyor General had accepted his recommenda- 
tion to  revise Rossenrode's 1a-j-out, both t o  avoid the  tribal frontier and to facilitate 
observations ; 

I quite agree a i t h  you as  to  the ndvantnge of having sides abort enough t o  socurc distinct 
vieion and steady signals withnut resorting t o  lofty towers. ... A t  10 miles a i t h  adequate 
towers signals may bo distinctly seen in all weathers and seasons, but  t he  distinctness ~ n d  
shadiness rapidly decreases for every mile additional. It is now my usual plan to design a 
series in the  plains with an average length of side equivalent to I 1  milea, in  order t ha t  no side 
may be  less than 9 miles nor more than 13 [ IOI 1. ... 

For  12 miles towers of 24 feet a t  l w t  are necessarr unless mounds are svaihble. ... I f  
t he  sites, however, ar+ not  favourable, ... towers of 30 feet  will b e  n e c e w q .  ... 

I llave no  hesitation in eanctioning any alteration in hlr. Roseenrode's ~pprox ime te  aeriae 
which you may deem necessary.' ... Considering t h e  reputation which t h a t  assistant had 
acquired ... I was u n d i n g  to believe tha t  any  par t  of a series selected by him required to be 
rejeoted. ... I can sjmpathiee with  OUT anxiety t o  make m e  of having f~vourab lo  eignola. ... 

Nr. Lane i n f o m  me that  crowiqg the I n d m  a t  Sul;kur t he  series enters at once a low 
inundation tract extending half way t o  Btlewalpore. The  east flank of the  series i~ likely to 
fall on the edge of the desert where low sandhille ebound favouring the  work. bu t  necessitating 
short sides because heab? towers cannot be founded on aandhills*. 

For season 1855-6 Tennant was given a fresh staff of assistantss with whom he 
completsd the principal trjangulation through the  hilis, and extended into the 
plains of LErkhgna. 

\Ire left Karachi on the 6th Kovember and,  morching by the  river on which road, a s t e r ,  and 
provisions are plentiful, I reached Bhit H.s.', on the  1st December. We h a d  much sickness 
on the  road which rendered the party very week, and before leaving Sebwan we had all felt 
the  effecta of the  proljmity of the river. even a t  t ha t  late period. ... Blessre. Armstrong and 
Dyer joined me ... about Christmas, and from tho 1s t  of J anua ry  I d e t ~ c h e d  hL. Dyer to 
superintend builhng and ray-clenrinp. ... 

1 have ... succeeded in identiffing a large number of well-defined po ink  ... £rom the hill 
stations, and..$ the plaine I took the opportunity of laying down all the  rejected stations of 
Mr. w. Rossenrode. ... I detached Mr. J. W. Armstrong to carry a chain of triangles £rom my 
scries towar& Jakar ; Mr. Rossenrode's rejected tower stations were employed. ... hlr.  Armstrong 
also succeeded in determining three pointe of Colonel Jacob's triangulation. ... 

Meanwhile I carried on the principal t r ianpla t ion .  ... I wee latterly rntlrh bindered by 
misty days and rain, so that a t  last I despaired of completing the  Lake hexagon' in time for 
the  p a n g  to reach Dehra before the setting in of the  rains. A burst of compara t ive l~  fair 
weather, however, enabled me to do so, and I completed i t  o t  Chandia Khan T.S. on the 
7th April, and reached Sakar on the 4th of t h a t  month. 

A t  Saknr Mr. Armetrong rejoined me, having ... like myself suffered from the weather, ... 
and  here I also found hfr. Smith whom I hsd  detached ...to bring u p  the ~s t ronomiml  apparatw 
from Karachi. ... Only one station now remains to complete t h e  double polygon in d v a n c e  
of my  closing figure, and two more stations will make a beptegon having a side along the river 
from Snkar to  Adu Shab's Garhi8. 

As the immediate requirements of the Sind Government bad now been met, 
Ternant's party uas shifted t o  the Jogi-Tila series t o  relieve Walker who WM to 
extend the  Indue series southwards from Kiildbiigh. H e  handed over charge of 
his stations near Shikiirpur t o  the  local authorities, and on 4th A p d  prowed& 
direct to  Dehra, leaving Armstrong to march the  party u p  from Snkkur, a journ6~  
of over two months7. 
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During 1856 t o  meet tbe nee& of the revenue survey of the Derajiit to the  
weat of the  Lndus [ 217-8 ] the Surveyor General moved Walker's party from 
Jogi-TiIe t o  resume work on the northern section of the  Indus series, replaoing it 
by Teiinant's pnrty from Upper Sind [ 46, 53 ] ; 

The only way in which the triangulntion can reach the  Derajat expeditiously ia b y  worlting 
&e seri ee... down the  valley ... from Kalehag, reversing the  present arrangement of bringing i t  
upwar& from S u U w .  The...most efficient arrangement ... will be to  entrust the d ~ ~ t y  to the  
p&y ... located neared  KaLebag. This party is ... under the  o rden  of Lieutenant Jvalker. ... 

That o5ce r  is intimntely acquainted with the Derajat, ... having conducted the Peshawar 
frontier survey [ 2'14-7 1. ... I propose employing the party ... hitherto designated the Jogi- 
Tila series on the Grent Indus series. and transferring the  party under Lieutennnt Tennant 
to... continue the former [ 351 1'. 

Walker took the  field in October with four civil assistants'. Ae the plains 
lying between the Indus and the SulaimZni Mountains t o  the west are too narrow to 
permit of a double series vithout risk of attacks from border tribes and those on 
the east form the  sandy wastes of the Sind-SBgar doEb [ 271-5 1, i t  was decided to  
carry triangulation down the river with one flank on either bank, until i t  could be 
conveniently brought over to the right bank ; 

It wes decided to place one flnnk...in the Sind-Snugur Doab and the other in the Derajat. 
The sandy plateau, or thull, of the doab is higher than the lowlands nazr the river. ... The 
edge of tho thull s tands like a perpendicular wall over the lowlands, looking across the river 
into the Dernjnt distant  9 or 10 miles [sz] .  ... The line thus chomr~ has the  advantage of 
takiog the series through the most populated districts, of eiving trigonornetricnl statio& to 
the revenue s u r v e p  on both banks, ... and of being the  most direct Line for ... a symmetrical 
junction viith the  t r i~ng les  in Scinde. 

Stations were selected aa far south 8s Dtrra Fatteh Khan [pl. I 1. ... one large double 
polygon partly in the  hills and partly in the plains, and two quadrilaterals and two polygom 
wholly in the plains. A l ~ q e  csirn of stones was also erectod on the m~mmi t  of the Takht-i- 
Sooliman to serve as a secondary station [ pls. I .  3 1. ... 

The hill stations were first visited, commencing with Shekh Boodin where, as well es a t  
Maidan, ... the observations were taken with Troughton b; Simrns %-inch theodolite No. 2. ... 
The grent theodolite [TS. 3 ft. ] wsu considered too v a l u ~ b l e  to risk [ 151 1. 

Blaid8n is on the hIarwat range which runs along tho right bank of the Indus, 
forming the boundary between the present districts of Bannu and 3LiBnwBLi. 

The obstacles t o  our having a station on the range ... were solely of a political nature. The  
range ie inhshited b y  the  Bnruk branch of the tribe of Khut tuc la .  ... Occupying the  wildest 
end most intricate hills in the Kohat Dktrict, they are in a meRsure isoleted from the rest of 
the tribe, among whom they bear a 'noted character for thieving, being said even to  bave 
plundered Afieedies. ... 

To pay them a caaual visit was eaay enough, bu t  to station a party of Hindustani signallers 
among t h w  for some weeks, and to get them to allow s road for the great theodolite to be made 
to the summit. of their hills, ... were delicate and diffict~lt taske. ... The Deputy Commissioner ... 
sanctioned the  at tempt,  and Lieut. Walker went to  the village of Maidan near the summit of 
the range to select the  station. hfirza Sajjad [ 215, 447-8 1, being familiar with ... Peshtoo, rnm 
directed to make the r o d ,  and after a few days talking-the headmen ... having collected-he 
succeeded in calming their npprehensiom and obtaining their co-operations. 

A number of mounruin peaks were fixed, ... of which five fire on the Sufed Koh range, 
t h w  determining i t e  outline with accuraoy4 [ IV, 278 ; V, pl. 2 1. 

Lieutennnt ~ n s e v i  had started enrly in the -on from ... Dehra Doon, ... bringing with 
him the great  theodolite [TS. 3-ft.]. ... He only arrived in time to assist in the selection 
of the ahtione of the last polygon. This being hie Erst w o n  in the Beld, he Was instructed 
in obee&ng with the  great theodolite. ... FinaU.v, he waa entrusted with the sole conduct of 
the p r i n ~ i ~ n l  obaen.atione while Lieut. Walker proceeded down the I n d m  to reconnoitre8. 

By-the end of the first season, 1856-7, triangulation had been completed from 
the neighbourhood of KalEbiigh to that of Dera Iernail Khiin, whiht  the crpproxi- 
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mato uories oxtandud mothor 60 miles further south to Dera Fateh Khl l l .  Dis- 
t an t  poaks had beon fixed in tlie heart of Waziristkn. 

The party withdrew for recess st hIurree, already a n  established hill stat& 
for military convalescents and femilies, and Basevi joined Montgomorie in Kashmir. 
On the outbreak of the mutiny in May, M'alker at once voluntmred for militt5-y 
service, but  ret.umod in September on medical certificate [482 1. Ae he could iiot 
take tho field bofore December, Basovi took the party out  in October. Since the 
valley of the Indus was the safest and quietest part of the  Punjab,  and the  country 
to tho east 1r.a~ st,ill seriou:lg disturbed, the Jogi-Tila party way transferred to the 
southern section of the Indus sorios undor charge of Armstrong 153 1'. JVolker held 

charge of the whole series for tho next four years. 
A6 ~ufic ient  military escort,s were not available during 1857-8 i t  was considered 

unwise to risk C.he great theodolites, so the work of both sections was restricted to 
eecolldary work, and to the selection of stations, line-clearing, and erection of 
towors and platforms. In the 400 miles between Dera Ismail K h l n  and ShikBrpur 
there were to be 117 principal stat.ions, of whioh only one was on a hill and five on 
mounds left by ruined forts or d h g e s .  All the remainder required the comtruc- 
tion of towers ranging from 16 to 40 feet in height. Walker discusses a t  length 
the best h i e  for the main triangles ; 

The northern portion on the approximate series has been carried down the  h d u s  by Lieut- 
enant  Walker as far as Dehra Futtikhan. Thesouthern portion has  h n  brought u p  the river 
8s far as hbthunkote by  hlr. Rossenrode. The upper soction may he  considered find, but  the 
loaor section was executod some p a r s  since. hfany of the station marlis a r t  probably lost ... 
and the woik is known to have been executed very hurriedly. Consequently i t  must  all be 
done over again [ 45 1'. 

The eventual direction of the series, whether i t  ie to he carried nbo l l r  on the  east or  on 
tile west bnnk, ... or partly on both banks, can only bb decided by a reconmksance of the 
ground between hlithankote and SuUw, which should be undertaken before the approximate 
series is continued below Dehra Ghazi Khan. AE far as t h n t  station ... the  series should be 
conduoted on both h n l c s  as in the  northern portion already completed. ... 

From a n  inspection of tbe maps of Captain Jolinstone, Surveyor of theDera ja t  [ 218 1, ... 
there is much probability tha t  the eeriee may be conducted over t he  west bank. If eo, we can 
effect a symmetrical junction with Lieutenant Termant's triangulation b y  fewer triangles. ... 

The proper line ... ~ 3 n  only be  determined by B reconnaissnnce on ahicl i  ... I propoae to eat 
out. ... hlr. Armstrong ... d p r o b n b l ~  not  reach Sukkur before the 1st of January.  by  which 
date I might. reach hlithankote. A month should rmff~ce to  enable me to decides. 
By the end of ssason 1857-8 the 400 miles gap in the approximate series had 
been closed to  about 90 miles. Line-clmring through the  thick babul and t,amarkk 
jungles in the rirerain areas of Upper Sllirl had been particularly arduous. 

During season 1858-9 MTalker had four separate parties working under him- 
BaseG observod the principal triangles a t  the northern end-Keelan the  -me at 
the eouthcrn end-Armstrong closed the central gap in the approximate series- 
whilst Walker himself ran a line of spirit levels from Upper Sind t o  Kariichi. This 
independent levelling was introduced as a check against the  regular vertical angles 
of the  triangulation that  were liable to serious errors over the  long stretches of 
closely grazing rays [ 3, 62, 76-80 1. 

\Talker writes to  t l ~ e  Surveyor General in December 1858 ; 
The p a t  cause of dele  is the enormoue number of towers whicb have to be built, many 

of them ... being in out-of-the-way places where labourers are only to be provided b y  collecting 
them ... from villages which sw several milw from the point, where the  tower has to be b u i l t -  

From ... whore Mr. Armstrong commenced his approximnte o~mra t iom k t  year to D e  
Fu t t i  ECl~an, where Lt.  Basevi c o m m e n d  his, is a distance of about  350 miles, and  involv& 
upwards of 95 principal statione. Of these one only d l  be a hill station', and at the very 
utmost  not  more t.hen nine ...p latform stations. ... - 

I n  designing the southern section ... last e-on I svailed rnj9elf as much as  poasible of tJfe 
towers which had been built both by Lt.  Tennant and hIr. Rossenrode. ... M'e have thus reo* 
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h d  ... four of Lt. T e n n ~ n t ' ~  towers, ... five of hlr. Rossenrde's. ... of which tbree have 
been ii a -t measure rebuilt, and six towers built by Mr. Armstrong de novo during the 
m e s s .  -This gives us 16 statiom ready to hand in t h k  eoction, and Mr. k m s t r o n g  hopes to 
buila 16 more during the prreent eenaon [ 110-1 1. ... 

Th;oughout the whole distance of 460 miles between the hill9 of the southern and thorn 
of the northern section, nine-tenths of the stations d l  ... be towers of more then avemge heigbb, 
and built with more t h n  ordinary difficulty. 

I e ~ c t  Lieut. Besevi will exeonte 100 milee of ... trianp1ation this w o n  which will bring 
him within 30 miles of Den, Gbazi lihan. ... U Mr. Keelan eucoeede in reaching K m o r e  ... 
there d l  etill r e m i n , s  gap ... of about 160 miles, which will tax the utmost exertions of the 
two complete parties to h i a h  in one eeeson. To eecure this, ... hh.. Keelan should quarter 
either a t  hiithankoh or Dora Ghazee Khan to carry on the tower building during the recess, 
and be near the ground for resuming operatione next season. ... During next recess Nr. 
A ~ n s t r o n g  ahould join Lieut. Bnsevi and assist him in bringhg u p  his computations'. 

By April 1859 Basevi advanced the northern section nearly 100 d e s ,  having 
to  rebuild four of his towers, and being frequently delayed in obtaining boats for 
crossing and recrossing tbe river. H e  was finally brought to a stop by overtaking 
his approximate series, and ~ e l J e t t ~  had to  remain in the field for sereral more 
months t o  press on tower construction. 

Keelan also advanced the southern section about 100 miles, bringing his final 
obmrvatiom up to Kashmor, on the northern border of Sind about 60 miles south 
of Mithankot. Again progress was much delayed by line-cutting, and he calculated 
that  i t  took 44 Baluchis ten days t o  clear a line of 13 miles, and that  there were 
more than 20 such lines to clear or reclear. Making his headquarters a t  Blithankot 
he then carried on the approximate series right through the hot weather. 

By  March 1860 he closed his observations from the south in the neighbourhood 
of Riit,hanE;ot. M'ork 'had been delayed as several of his towers and material for 
construction had been swept away by the annual river floods, and after these had 
been robuilt observations were impeded by t,he annual burning of' the dense grass 
jurigle. H e  then marohed his party back to  Delua D m .  . 

By the end of season 1859-60 Basevi had completed obsen-ationa on the northern 
aection and connected with Keelan's triangles. During his short absence with a 
military expedition against the Mahsiid Wazirs [ 217, 219 1, his assistante were 
engaged on secondary work connecting nlultzn and other important points'. 

Thus the Induu sories, double throughout it6 length of 747 miles, was a t  last 
brought t o  a hatisfactory conclusion. Over 400 miles had fallen through dead flat 
country where sides of triangles had to  be kept short with a corresponding increase 
in the number of observations to be taken. The lengths of the other three chains 
enclosing the north-west quadrilateral wer-Great Arc, Sironj to  Delra D u ,  
425 miles-North-West Himfilaya, 4 0 8 4 r e a t  Longitudinal, 672 miles3. 

I n  rn attempt to rectify a comparatively large c!osing error, the younger ThuiUier 
and Herechel who had worked one season under Baseri in 1859-60 were deputed in 
October 1860 to revise with theodolite TS. 3-ft. certain triangles that  had originally 
been obeewed with the 24-inch. Walker started them near Kiilgb~gh and then 
aocompanied them to  Wthankot by boat where further revision was carried out. 
After completing this 1,evision Herschel took up  the neK Sutlej aeries near 
Blithankot4 [ 53 1. 

Thcinterior chains of triangles of the Korth-West Quadrilateral commenced 
under Waugh's diteotion inoIuded-from east to x e e d t h e  Rahun, the Gurhagarh, 
the  Jogi-Tila meridional series, eaoh named from a station of the North-\Vest 
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Himiilaya longitudinal. There was also the  Sutlej series whioh followed t h a t  river 
from its junction with the  Indue on the south-west to its meeting with the  Gurha- 
gnrh gouth of Ferozepur [ p b .  3,5 1. - 

Gtarting from the  neighbourhood of DharmsBla in Kkngra, the Rahun Series 
ran ~ o u t h  through L u d h i ~ n a ,  Hisskr, and Jaipur, to close on the  Grsnt Longitilditial 
near Kotah. It was started in 1852 to provide trigonometrical control for fbe 
revenuo survey oi't.he cis-6utlej States and the Rohtak Canal engineers [ 269, 27211. 

Logan had recently completed the North-J5'est HimHlaya longitudinal, and 
the two northern figures of the Great h d u s  series [ 3 7  1. On reaching Rahun 
station', on 22nd Octol~er 1852, he found tha t  the  mark-stone had been removed, 
so commenced work from two hill statiom t o  the north. Whilst Keelan  elected 
stations in advanco, the rest of the party built towers and cleared rays8. After 
two months i l lnes~ Logan took up the final obsorrations a t  the end of .January 
and by mid-April had completed 25 principal trianglesd. Several secondary and 
minor series of triangles were run by Armstrong and other a s s i~ tan t~s  t o  survey 
the main rivers and lay d o n  marks for the revenue surveys. 

After spending t h e  next season on the Chach baee-line the party, still t h e  2nd 
Hill Series, marched dorm t o  Kariichi with the  measuring apparatus, dropping 
Logan a t  Lahore, desperately ill [ 43 1. After assisting a t  the Karkchi base line 
during field seMon 1854-5, it resumed the Rahun serjes in October 1855, t h i ~  time 
under Charles Lane6. 

Lsne took up work from Logan's last stations t o  the west of PatiHla, and work 
proceeded smoothly. Towers of irom 20 to  40 feet were constructed, generally on 
sandy mounds cornposed of the ruin8 of old villages, and requiring deep foundations. 
During 1856 Lane was transferred to  Assam, handing over charge to  Keelan, who 
carried bis triangles down to the hilly country near Alwar. On return t~ hlussoorie 
in April 1857 the party passed through Delhi and &leerut only a few d a j s  before 
the outbreak of the mutiny. The country south-west of Delhi was so disturbed 
tha t  during senson 1857-8 the party was employed on recess duties at  Blussoorie, 
and in October 1856 was transfaned under T e n a a n t ' ~  charge to  the  Gurhagarh beries 
to the wests, whilst Keelan took over charge of the  southern section of the h d u s  
series ior the next three se86Onb [ 48, 110-1 1. In 1860 Keelan marched his par ty  
back to Debra DEn [ 49 1, to resume work on the Rahun senea. 

I n  1857 ... 1 left four knlsshies ... in charge of these two stat ions ... in the  independent Rajpoot  
stntes, and of Khaira hill station ... in the Jhujjur  S ta te  [ 264 1, ... with instrnctione t h a t  t h e  
m u  la... wele not  t o  be disturbed or injured in any way. Shortly after t he  arrival of t h e  pa r ty  
a t  headquarters the rebellion broke out  and very eoon extanded t o  t he  Ju j jur  S t a t e  where 
these men had been left,  and who were never heard of again. ... 

Before proceeding with the  npproximate seriee, m y  first duty  was to examine the  ... sta- 
tions ...to ascertain if they were disturbed, but  I was glad to  find both untouched. ... T h e  
pillrvs and marks...were found precisely as I left them in April 1 8 5 7 ~ .  

Proceeding south through Jaipur, the Rahun series, about 550 miles in length, 
was closed on the Great Longitudinal during season 1862-3, having taken six work- 
ing eeasons to completee. 

Gurhagarh hill station of t,he North-West Himalaya series lies to the east of 
Jammu city [ pl. 6 1, and the meridional series f o l l ~ u s  fairly closely t o  meridian 
75", passing through Jullundur and the western pa r t s  of HissHr and ShekEwhi. 
From parallel 28" i t  then bends slightly west through Ajmer to  absorb the  A r a d i a  
series which had been brought up by the Bombay par ty  under Rivers for supplj ihg 
geographical data for the rerenue survey of Ajmer [ 56, 265-6 1°. 
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Aocording to my plan [ writes the Surveyor General 1, he wes to extend the  Khanpieure 
series-northwards from the  parallel of Neemuch to that  of Ajmere, conforming to the rneridisn 
of Ararnlia. This triangulation, with the exception of an unsightly bend a t  the  parallel of 
25°30> has been ably carried out. I t  extcnda over two degrees of latitude, and oonaieta of poly- 
g o ~ - 6 0 n t a h i n g  25 large triangbs. ... Lieutenant Rive re... was intended to adhere &e 
rneridisn - o f A r d i a u n t i l  he  reached the parallel of Ajmer, end then to fix the position of revenue 
m v e y  stations by minor t~iangulation [ 56 1. A considerable quantity of secondary work 
hm been performed, all towm of nny size, hill forts, etc., laid down, as well as the  cantonment 
of ~ u s e e k b d .  ... The Ajmere province wm lately surveyed for revenue purposes [ 265-6 1, 
end the stations of tha t  survey have been connected. ... 

BLr. Sub-Assistant Fraser likewise completed 8 topographical map shewing every village, 
end the delineation of the  ground in that  portion of the Oodepore temtor?;' [ 38 1. 
This southern section was completed between 1847 and 1849. 

The ~ o r t h e r n  saction was commenced in October 1856 by the party from 'the 
Rahun series which had been interrupted by the outbreak of the mutiny 150, 484 1. 
Tennant was transferred from the Jogi-Tila series t o  take cbarge, and bad to re- 
organize the  party right through, tbere being a particular shortage of experienced 
khal&isa. It was a n  unusually wet season ; 

The first rain of the seaqon fell ... towards the  end of December. ... We had already been 
dolayed by rein in crossing the river, but  i t  now came down in torrents. ... The outturn of 
January was in consequence v e y  small and our fate in February was similar. We had few 
d a p  without olouds, and generally heavy rain once or twice a week 152 n.5 1. 

Of course the selection of stations did not suffer alone. The kutcha bricke were destroyed 
by thousande, ... snd the  moulders were discouraged. ... Thinking thet  my presence might 
be lisefd in urging the  moulders end builde re... I returned early in March along the rays, 
still accompnnied by rain, till I reached Sialkot. 

After testing the  visibility of doubtful r a p  and reconstructing unsat.isfactory 
towers, be succeeded in gett.ing a fern observations and closed down on 20th April ; 

From D e h r ~  station t o  Deoli T.S. my observations prqceeded ntplarly.  We had many 
intemptione from clouds and the wind a t  nighta aes very violent 8t times, with light rain. 
On the day of reaching Deoli, rain set in and was heavy that  night and the next day. The 
tower ( apparently of 8 very diliquescsnt earth ) was unsafe ; .large pieces were being con- 
etantly washed d o m ,  and  our feet sunk into the  earthen top. I therefore took down the  
irlstrument. Still heavy rain continued and injured tbe bower further so that  repair wae neces- 
sary  before again putting up  the theodolite. Reporta too came in that  the towers s t  Bhuru 
Chak and Langi had partly fallen, end that  Atalgarh would require some repa;?. 

Ln September 1859 Tennant was appointed Astronomer a t  Madras, and charge 
fell to George Shelverton from the Kashmir survey, who by 1862 completed junc- 
tion with the  Bombay work. He had considererable difficu1t.y through the RBj- 
puttina deeert from sbort,age of drinking wat'er and supplies, as well as material 
and labour for the building of' towers [45 ,  111 ] ; 

Wholesome water was ecarcely procurd~le,  and ... even for building purposes had 
frequently to be oonveyed from distancee of four and five miles. The larger reservoirs ... upon 
which the inhabitante depended ... during the grenter part  of the gear had invariably been ex- 
hewted, and the  expensive kucha wells of the country barely s f i c e d  for local nee&. 

Connection was made by minor triangulation with earlier surveys and with places 
of importance. Tn one trip Donneliy "fixed the positions ... of about 83 Bickaneer 
villages tha t  had no existence in any of the maps". The total I e n e h  of the series 
between one longitudinal series and the other came to 576 miles4. 

The Jogi-Tila eeries takes its name from a peak a t  the' north-east end of the 
Salt Range which r u m  for many miles parallel to the Jhelum River. "On its sum- 
mit there are two Hindu temples ... and ... various buildings ... inhabited by the Jogis 
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who conduct the religious servicee. This peak waa...a station of t h e  North-West 
Himalayan triangulation ". 

The s e r i e ~  r u m  south across t h ~  Chonfib and RBvi river8 clopely followinj 
meridian 73" 30'. It closes on a side of the  Sutlej Series, and the extenaim 
across the  Biknner desert to  the Great Longitudinal was abandoned. It streddl6 
three doEbs, the Jech, t,he Rechna, and the Biiri, each enclobed between two ef 
the great rivers, Jhelum, CherLZib, RBvi, and Begs, and i t  wrs  lsrgely to provide 
points for the revenue surveys of these doEbs, and the  maps compiled from them, 
that  these meridional series were pushed forward [ 37, 273 ; p h .  3,  6 1. 

hlinor triangulation breaking out  from the North-\Yest Himhlaya longitudinal 
was carried out during season 1852-3 by Armstrong who had brought. his party 
u p  from the Hurilaong series in BihBr. H e  started in January 1853 "from Achnur 
in the territories of hlahariija Goolab Singh", working down the  Chenhb to  its 
junction with the Jhelum, and then up. tha t  river, erecting 
smaU pillars of mrsonry, which would supply fixed points for the revenue s u r v e p ,  and 
contribute to the ~ c c u r a t e  geography of t he  country. ... These junction rnnrlis are aU com- 
plete in the  south bank of the Chenab, and are of wood orbr ickcork  according as thelocality 
is affected by ... the inundations of the river. ... I n  addition to the villages indicated in the 
plan, we have intersections to many temples and buildings, and many perambulated dis- 
tances to villnges which muld not  be inserted into the plan. ... 

Witah reference to bfnjor Shortrede, ... I b d  ~n interview 6 t h  h im ... at Sialkote. and 
learnt ... t ha t  hie survey of the Sialkot District was nearly completed. ... H e  recommended 
me to connect the triple-junction village marks  with my operatione as the best means of in- 
corporating the two surveys1 [ 68, 273 ]. 

Armstrong completed his survey in May by closing on Jogi-Tih hill, h a h g  
fixed the towns of Raziriibiid, Jhelum, and Gujriit, and  innumerable village trijunc- 
tionsz. In October 1853 he was deputed to  start  the  lay-out of this Jogi-Tila mries, 
sending half his establishment to work under Jt7alker on the Chach base-line [ 43 1, 
and towards the end of the season M7alker joined up u-ith the  full party. The 
series was arranged in a chain of short-sided polygons and tho lay-out across these 
Punjab rivers and their doEbs presented peculiar problems ; 

The belt of ground lying in the immediate vicinity of each of the  rivers, which is 1inow-n 
~s the k h d i r  land--and uaually has e breadth of five to fifteen miles including the  mile or two 
of wnd, shingle, and water, forming the river bed-ie on a level which ie a little above tha t  of the 
river during tbe greater portion of the y w ,  and  below i t  during the  summer months, when ... 
t he  river then ovemows tbe whole of t he  lowlands, and sometimes overtops the artificially 
raised sites of the villages. ... 

Bctween the I;hadir Ian& of two rivers enclosing a doab there k always an  elevated plateau- 
caUed the bar-which rises from 30 to 40 feet above the  level of the khadir, ... forming a well- 
defined bnrrier to thn lateral excursiom of the  river. ... The bur is covered with ... stunted trees, 
scrub jungle, and low grass, ... inhabited only b y  migratory herdsmen who wander about 
Fnth their cattle ... where w ~ t e r  i9 to be obtained [ 7, 3 ~ 4 0 ,  273 1. ... 

Great caution was necessary in the selection of ... stat.iom, more particularly. .[ when ] e 
station in a khudis land and ono in the interior of the  bar were ...to be mutually \%jiblea. 

From November 1854 T a k e r  started to extend the  approximate series to the 
south'. A t  the end of December he left Shelverton t o  carry on the  reconnaissance, 
building of towers, and line-clearing, whilst he commenced observations from the 
north. M70rk was delayed by the usual dark and stormy weather of JanuarJd, 
and there was an unfortunate hold-up a t  the first station in the  plains. 

BIutual visibility between i t  and the corresponding stn!.ion of Hela, on the  eastern flank. ... 
which had been constructed during tbe previous year, was impossible. ... Kothinla W8B situated 
in the k W i r  lands of the Jhelum River, Hela in those of the  Chenab, ... and between t h e  
b y  a breadth of about 13'miles of the elevated bar, which could neither be built over nor cut  
through exc~p t ing  a t  enormous expense [ 47, 111 1. - 

It happened that, a Hindu temple ... was standing in the  vicinity of the  line, on the  ecari  
of t1,e bar towards Hela ; this temple-being a square building w i t h  a flat roof, and not  veFy 
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h i &  in form from one of. the survey towers when viewed a t  a distance--Mr. Armstrong 
h& m~t,~ke{for the  Hele tower. ... 'I'here was no alternative bu t  to  establish a station on 
the top of the temple in lieu of the one a t  Hela, though tbis necsaaitated the introduction of 
an angle ... which very cloeely approached the minimum limit ( 30' ). 
Walker had t o  build a pillar on the top of the temple, construct a balance crane 
for hoisting the theodolite [rv, 125 1, and clear a new line through the jungle. 

The selection of stat iom was particularly difficult with the general line running 
&agonaUy across successive doEbs ; 

The low level lands ... interpose &..%at monotonous s u r f ~ ~ 8  which is dwap inconvenient 
difficult to span. being too wide for a single side of 8 triangle, too narrow to admit  of two 

and often requiring a hazardous extension over the  high perpendicular ridge which 
sepnrates the  lowlands from the bar. ... Much embarrassment is also occasioned by the 

want of wator in the bar. Mr. Shelverton was often compelled t o  sink wells varying from 40 
to 110 feet s j  a preliminary to the construction of a tower station1. 

Frequent grazing rays brought trouble from refraction, and with reciprocal 
vertical observations impossible for lack of a second large theodolite, a number of 
stations were connected by spirit-lerelling [ 65 1. Work was closed towards the end 
of Bfarch owing to  thick dust-laden atmosphere and recess u-as spent in Murree 
[48 1. Walker then moved the party to the Great h d u s  series, and Tennant's 
party was brought up from Sukkur t o  take over Jogi-Tila [ 46-7 1. 

During aeason 1856-7 Tennant had the assistance of Brownlow from the K d m i r  
survey, and the series was extended to the Sutlej. After a brief reconnaissance to 
the borders of BahBwalpur where he met with some opposition, and after Armstrong 
bad laid out a few triangles, Tennant reported that  i t  would not be practicable to 
take tbe series across the desert to  Abu. 

Without subscribing implicitly to this opinion [ writes the Surveyor General 1, I...con- 
fess tha t  the  d a c u l t i e s  likely to be encountered appear s d c i e n t l y  greet to warrant a special 
exploration by a flying party previous to an approximate aeriee. This flying exploration, 
however, i k l f  requires eo m y  special arrangements for water and food tha t  I think i t  
djould be deferred to more p~acesb le  times. 

The mutiny had yet to  be quelled ; Tennant had been called up  for militarS. 
duty, and Armstrong was directed to  move the party to the southern section of the 
Great Indus series [ 48 1'. 

The southernmost 'figure of the Jogi-Tila series ia a hexagon astride the Sutlej 
m a k g  junction with the Sutlej aeries. The angles were observed by George 
Shelverton in field season 1862-3. 

The Sutlej wries was completed during three seasons, 1860 to  1863. It ran 
from the neighbourhood of hfithankot on the Indus and foJlocr-ed the left bank of 
the Sutlej River up  to Ferozepur, connecting up the Indus, Jogi-Tila, and Gurha- 
garh series, and providing a bash for two additional meridional series tha t  were 
carried across the great desert b te~?.  

It wee carried out as a chain of single triangles, and observed with Troughton 
& Sim- 3-foot theodolite4. Armatrong laid out the approximate serim during 
seeeons 1860-1 and 1861-2, whilst Herschel observed the final angles eastward t o  
the ~ o ~ i - T i l s  wries by April 186 1. George Shelverton then completed observations 
to Ferozepur during season 1862-3 [ p l ~ .  3 , 6  1. 

D m  seeson 1860-1 Branfill ran a line of spirit-levels along the Line. Where 
the towem were not ready for connection, stone benoh-marb were h e d  a t  distances 
of 10 to 12 miles apart for connection to the triangulation later on6 [79 1. 
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CHAPTER V 

BOMBAY TRIANGULATION 

Bombay Parly - MERIDIOKAL SERIES ; Singhi, 1842-6, 60-1 - Khiinpisura d. 
Ariimtia, 1845-9 - Abu, 1850-2 - Ii6thiiiwiir, 1851-62 - CUTCH COAST, 1853-7 
- G U J A R ~ T  ~ K G I T U D I S A L ,  1851-2, 54-7, 60-1. 

'\RE Bombay trigonomet,rical Burvey had been placed under the  professional 1 orders of the Surveyor General in 1831 [ rv, 721, and in 1838 the pa r ty  had  been 
absorbed into the  Great Trigonornetrical Su r rey  [ rv, 73-4; v, r o I  1. 

Harry Rivera of the Bombay Engineere had taken over charge from Jacob  at the  
end of 1842, and held charge ur~t i l  he took furlough in 1853. H e  was followed 
in turn by Naarnflh and Haig, both a h o  of Engineers. Of the  assistants, Sanger 
and D a  Costa were the  mainstlays ; John hlcGill replaced Fraser in 1851. 

The  Bombay Longitudinal series, started b y  Everest  in 1822 fiom Bidar  on the  
Great Arc [m, 234-51, had been re-observed b y  Jacob and extended t o  t.he west coast. 
Rirers  completed the South Konkan series, and by  1644 was in difficulty on  t,he 
h70rt.h Konkan, or Singhi, series. Leal ing this d i s h e d  on acoount of con- 
tinued sickness and  smoke-laden atmosphere, be switched to  the  Khknpisura series 
runnirig north across the Deccan ph teau .  H e  then extended i t ,  a3 the  Ariimlia 
series, north to  Ajrner, which h e  reached in 1850 [ 56 1. 

Butween 1850 and 1853, being joined b y  Nasmyth in December 1851, he  r an  a 
meridional series southward fiom Abu to Ahmadabad in Gujarzt, and then a Ionpi- 
tudinal series westu-ard into G t h i E w h r  before taking furlough in March 1853. - 

Between 1853 and l6G0 Nasmyth covered KBthi5wtir, GujarHt., and  Cutch n-ith 
iongit,udinal and meridional chains. Three of these-the Gujargt Longitudinal- 
the Cutch Coast-and the K8tshilwiir hIeridiona1-were principal series of i m p o r t  
ance, t ha t  were supplemented b y  minor and secondary work. On 10th March 
1860 Nasmyth handed over t o  Haig who h i s h e d  off t he  work remaining in Gujariit 
and hliilwa during the  nex t  two seasons. 

U p  till 1847 Rirers  worked u i t h  a 15-inch theodolite by DoUond, a n d  from 
1648 u i t h  a good 18-inch instrument1, which was used by the Bombay pa r ty  until  
1862 1155 1. The Bombay work of this period, therefore, cannot compare with 
tha t  carried ou t  b y  the  3-ft. and 24-inch theodolites,'though in acknowledging 
Nasmyth's work the Surveyor General notes t ,hat 
t h e  quuntity and  quality of work achieved by his par ty  with very inadequate means a r e  t ru ly  
wonderful. T h e  whole t r a c t  ... embraced by Katl iyawar a n d  Cut& h a s  been fully t r iangulated 
and  prepared for topographical survey. The  numerous series into which this triangulation 
is divided close most  satisfactorily, eheaing extreme accuracy of obsen.ation, beyond w h a t  
could have  been erpocted from a n  18-inch ... instrument'. 

During 1862-3 Jacob's work on the eastern section of the Bombay Longitudinal 
was reTised by Haig n i t h  a 24-inch theodolite [ m, 74 1. 

During season 1842-3, whilst D a  Costa was la-j&ig ou t  the triangles of t he  Soiith 
Konkan series t h a t  ran southwards down the  G h l t s  through nlahhbaleshwar- t o  



the  Goa border, Rivers had run the North Konkan, or Singhi, series northwards 
as far as Parnera near DamLnl. Bad visibility forced him to  leave many angles 
unobserved-[IV, 75 1. During the next Beason, 18434 ,  whilst he observed the 
South KO-n himself, with connections to the ma-level [ 6 z ,  72 12, Da Costa wa.~~ 
deputed to  carry forward the approximate series of Singhi beyond Surat, but  
i t  is fatal ...td enter the jungles of this neighbourhood before the end of February, and every 
party that ha3 ever attempted to work here in the winter months has  failed Mr. Da Costa 
and hb men ... had not beon in the Sumt District three weeks before they were all without 
e r q t i o n  severely attacked by fever. Mr. Da Costa... became eo crippl ed... that he had to move 
into Surat. By Msrch he had sufficiently recovered to take the field again, and the junglee had 
now become fairly healthy. but the season of ham and smoke h ~ d  recommenced, and nothing 
in the way of approximate work was feasible [ 460-1 I.. 

Returning from South Konkan in March, Rivers left immediately for Surat, hop- 
ing to obverve the rays on which he had been foiled the previous season, but 
the density of the atmosphere a A s  just the asme as when be was bere before. He remained 
now three weeks, but never succeeded once in obtaining a glimpse of a single heliotrope. On 
April 9th he set out for hIahabaleshvar where he bad established  hi^ headquarters3. 

In October 1844 Fraser and Sanger took up  the extension beyond Surat, but 
lost. a full month from persistent opposition by the inhabitants. It vias said that  
the bI&hiiriijah, c r  Gaickwar, of Baroda " was conrinced that  the two Englishmen 
were not traversing his dominions for the  sole purpose of Iooking through a small 
telescope, and his inability to  discover their ulterior designs greatly irritated him". 
It required a special reference to the Bombay Gorernment to convince him that 
no evil was intended. By  the end of the season the approximate series had been 
extended to the Narbada. 

Rivers himself first went eouth to take 8 U  astronomical azimuth, and then returned to 
Parnern, but this time i t  wns climnte that defeated him. 

So much U-EU he delayed by illness and hampered by the number of sick, that the meamre- 
merit. of ... six angles was all that he succeeded in doing throughout November and December. ... 
The fever as yet had shewn no s i p  of abating-the natives he had nmlp  enrolled to replete 
those disabled by mchess h d  a h o s t  to a man succumbed to the &&and several deaths 

-urred. ... Every day brought the smolry season nearer. 
He succeeded in completing observations to the south of the Narbada, but 

baulked of pursuing hie work to the north he now extended his aeries into the Qh 
ground to the east, doubling his chain of triangles between Singhi and the Tiipti 
[ pl. 3 1. The Surveyor General considered this a waste of time. and directed him 
to abandon further work on the Singhi Series, and take up a new series on meridian 
55" 30' on the healthy Deccan platsau4. During season 1845-6 he found opportu- 
nity, however, on his way to and from his new work, to  complete observation of 
a few angles of the Singhi series that had hitherto eluded him. 

Work on the Singhi series now remained in abeyance for the next fifteen years 
till i t  was brought to wnclusion during seeson 1860-1 by Haig, working south- 
m r d  from the GujarHt Longitudinal series [61]. Haig's party again suffered h e a ~  
losses from fever and i t  was proved Athout  doubt that  i t  ib fatal to enter the R&j- 
pipla and Gujariit jungles before February. 

The U l n p i s u r a  bleridional series broke out from the Bombay LongitudinaI 
near A b d n a g a r ,  and followed meridian 76" 30' northwar& through Indore 
snd Ujjain-to olose on the Great Longitudinal series near Nimech. Starting from 
the south i t  the end of 1845 Rivers brought i t  up to the neighbourhood of hbow 
by April 1847, still working with the old 15-inch theodolite by DoUond. 

I 
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During soaaon 1847-8 he took over charge of the approximate series himself 
in ordsr 6a lay out E? suitable jur~ction with the  longitudinal series from Sironj, 
with an extension of his meridional series northwards to provide points for the 
revenue survey a t  Ajmer [ 265-6 1. Having reached latitude 25", north of ChitorS1 
he started observations towards the south, but  had failed to reach his work of the 
previous season when bad visibility and an accident. to his theodolite compehd 
him to  close do- and march into Mhow ; 

After d i~mount ing the theodolite a t  the last ... station, t he  box containing the  vertical 
circle and teleac.ope ... was carried off by thieves during the  night, notffithsttrnding tha t  seven 
village watchmen were +thin ten yards. ... The box was found next morning about  160 ywde 
distant from the camp, .the only thing missing from i t  being the  eye-piece [ 162 12. 

The Surveyor General did nob like this obser-vation from front to  rear ; 
Final angles should never be commenced a t  the  advanced end of a eeries ~ n d  carried back- 

ward, became if any accident occurs the connection is thereby rendered incomplete, and the 
office duties of the  eeries are thrown a year into arrearsS. 

He  ordored that  for beason 1848-9 Rivers and his party should assist on the 
Great Longitudinal series under Renny [ 38, 391-3 J ; 

The Surveyor General's attention hax-ing in September 1848 been attracted to the  extreme 
wildness of Lieut. Rivers' observations, ... he was called on for an  explanation. ... It appears 
tha t  his instrument got out of order and had further been injured by  the very unskilful means 
adopted by  Lieut. Rivere to remedy the defecte. ... 

Lieut. Rive ra... having apparently fallen into careless habita, there was no other course to 
follow bu t  to order him and his party to join Captain Renny. ... By this means the  Surveyor 
General obtained a more skilful report on the instrument, and Lieut. Rivers was afforded a n  
opport.unity of witnessing geodetical operations carried on in f i s t  ra te  style4. 

A n e r  eye-piece reached Rirers in Kovember 1848 in t,ime for him to close the 
obserx-at'ions remaking on the Khgnpieura series north of Mhow, after which he 
joined Renny on 5th March [ 38 15. At the close of this field season he returned 
to  recess quarters at. IIhow. I n  Oct,ober 1849 he marched north to  Nimach where 
he took over the 18-inch theodolite sent up  for h i ~ n  from Dehra Diin, and resumed 
work on the  ArZmlia series to the north. 

The graduation of this theodolite-one of those b y  Troughton & Simms brought 
out by Ereres t  in lS3&was irregular, but  Rivers found by experiment that  he 
could get the  best results by taking the means from obserratioi~s on 12 zeros, and 
good resd t s  were thus obt.ained during the next 12 gears. 

He took the Ariimlia series up t o  Ajmer b y  a sv-ing t o  the  west, which the 
Surveyor General considered a blemish. H e  had intended, but  had not specifically 
ordered, tha t  the main series should have continued on the meridian of Nimach, 
'is0, and connected to  Ajmer by a minor series [ 51 16. 

There were various delays. At the start  R i ~ e r s  found the  plat.form of one of 
his stations of 1848 had been destroyed ; the  site had to  be shifted and all angles 
connected with i t  re-obserred. During February he lost time from an arrow wound 
ul tho groin during an incident, v i th  some Bhils [ m, 440 1. 

Tov-ards tho end of the season he re-observed the  angles taken u-ith the 15- 
inch theodolite in 1848, and tightened up  his connection u-ith the longit.udina1 
series before moving into recess quarters at, Nimach7. The uhole series northwar& 
fiom the 1ongit.udinal series a t  ArImlia was Irrt.er incorporated into the  Gurhagarh 
series after junction had been made a t  Ajluer iii 1862 [ 50-1 1. 

Rivers had left the KhHnpisura series in the form of quadrilaterals and polygons, 
except a t  the break-out a t  the southern end, and this was ren~edied a t  the end of 
1862 when Haig added a new station to complete a double polygon a t  the junctGn 
~ t h  the Bombay longitudinal. Later again all the  vert,ical angles of the ~ h & -  
pisure series mere re-observed as the earlier heights were unsatisfactory [ 62 1 0 .  
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The Abu meridional series running southwar& from the Great L o n g i t u d b l  to 
the neighbourhood of AhmadBbiid in Gujar i t  was ~ l a n n e d  to connect with sots- 
level a t  the head of the Gulf of Cambay and provide ts check on the heights of the- 
longitudinal series' [ 61, 72 ]-to provide point,s for a topographical survey of 
Guj~rHt  and IGth i i i~ i i r  [ 191-2 ]-and then to extend south to  meet the Singhi 
eeries 155 11. None of these objectives was carried through [ 74 1. 
' ." October 1850 Rivers took u p  the approximate series himself, but  after t h e  
first polygon had been selected in the comparatively easy hill area, the country 
became very difficult. ' It was %at,  broken by innumerable ravines, and covered 
with trees. Towers had t o  be built a t  every station. Neither Rivers nor his 
assistants had any experience of such work, and theS wastod time in futile attempts 
to  locate themselves by burning fires. Rivers was reluctant to  try Everest's system 
of ray-tracing-slow but sure-and when he did the results mere far from encoura,&g 
[ 60, 103 1. Early in February he left his assistants to pemist with the approximate 
series, and returned himself to  make final observations from the north2. 

During season 1851-2 the series was brought t o  a close on a figure of the 
GujnrZt longitudinal near Ahmad6bZd and, to con~plete the connection t o  the sea, 
Da Costa laid out a minor series of t r iangles 'dom t o  the mouth of the S b a r m a t i  
River, which he had t o  re-clear and adjust a t  the end of 1853 [72]. Nasmyth and 
McGill then spent six strenuous weeks searching for a suitable site for a tidal 
station [ 73 ] and completing obsrrration of the minor triangles from the river 
mouth to AIiniadabBd, some 70 miles. 

Surveying under n tropical sun, nnd u p  to  the knee9 in mud and water must be harrassing 
a t  nny time, but ,  llnprovided with bonta as we aero,  our duty  ... wns irksome and ... not free from 
danger. hlr. McGill on one o~c~as ion,  and I 'myself on another, narrowly escaped being over- 
b k e n  by the bore, while the circuitous route which the b a g g ~ g e  had to  take in order to  croas 
the river left us on several occasions dependent on the hospitality of a mieerable hamlets. 

They were much troubled by vagaries of refraction [ 65 ] ; 
I have used heliotrope apertures of $-inch, and lnmp ~pe r tu ros  of 2 inchos. The signals, 

however. have seldom been the clear, sherp objects which short lines and amall apertures 
suggest. Often in the southern portion of the series, where the lines crossed mud, a l t e rn~ te ly  
flooded and drying. the heliotropes resembled pillars of h e ,  while the lamps were large 
and unsteady. A t  other places from the flatness of the country the signals had aU the  dig- 
sdvnntoges of grazing rep. At one time they were ma,&ed ~ n d  agitated by the air, and a t  
another obscured by the dust of carts or catt le  crossing the  line. 

The vertical observntione would auRer chiefly from these disadvantages, but  I have en- 
deavoured to ensure the accuracy ... b y  repetition [ 63 ]'. 

Though Kasmyth found what he thought a suitable site for B tide gauge, the 
sailore would have none of i t .  Connection t o  sea-level was made l a k r  a t  points 
along the eouth coast of BBthiBwFir r73-4 1. Final connection of the Slbarmati 
series with KlthilwZr triangulation was not completed till season 18606. 

From 1852 to 1862 triangulation of Kl thi lwar ,  Cutch, and Gujariit proceeded 
with no definite programme. The main meridional series followed meridian 71°, 
north to tbe Great Longitudinal series and south to the island of Diu. Approximate 
work on the 6outhor-n section was carried out by Da  Closta during season 1852-3 ; 

The Portuguese a~lthorities,..were jealoue of a British officer even landing on their k h d ,  
and greatly objeckd to a tower being built and obsorvod from. ... Rivera ... explained to the 
a v e r n o r  tha t  his work w ~ s . . . ~ u r e l ~  in the iqterests of scionce, ~ n d  bad no military or ~ o l i t i d  
WPects. H e  a k o  offerod, if he wore allowe3 t o  erect and visit n ahition a t  Diu. to give t& 
0 .  
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P o r t r ~ g t l e ~ e  tho  co-ord inn ta  of tlroir town, a gift ... they d o  n o t  seom to h a v e  valuod. arr his 
reqrnost w-9 r o f d ,  H e  t l ~ e n  \r-rote...to t h e  ... Bombay Cox-ernment, th rough  wlroeo rol,rua?nt.a- 
iisfl8 kit. Da Cuah w i ~  ~t ler~gth ~llowed to  build tile etation of  Danqara.~ni ' .  

Tlie following season Da  Costa ran n minor wries round the coast, ~ ta r t ing  fiom 
Goglln on theGulf of Catnbay ill Doccnlbel 1853 nnd closulg a t  D w a r k ~ ,  t l le~xtrerne  
north-west, by mid-June ; 

T h e  series oxtends the  basis for t l ~ o  m a p  of ICntl~inwar. It8 execution has benil well tirhed, 
for a survey of t h e  coast ie now being mado by thc  nnval authorities, e n d  t h e  value to t h e  
nnrlticnl surveyc)r of ... hlr. D a  Costa's trinnglcs ... is very great.  

During season 18523,  after re-arranging its junction with the Gujariit longitudi- 
nal north of Wgnkiiner [ pl. I 1, Nasrnyth completed obsen-ation of the meridional 
series to tlie sea-coast a t  Diu by the 1Ot.h of IIa-y, being delayed by haying to rebnild 
some of the t.owcrs and by "cloudy weather, fogs, and storms ". 

T h e  southern and  soutll-western portion of t h e  K a t l ~ i n w a r  peninuula ie known a s  t h e  Gir. 
It is a wild, mountainous, and  deserted t ract ,  and  ita soil i~ poor, unproductive, a n d  stony. 
Tlie water  is bud,  causing dropsy and disease of t.he s l~ leen  [ UI,  127-8 1. 
H e  then took a minor lollgitudinal series eastward t o  Gogha before withdrawing 
for recess a t  Ri jkot .  

In  Fcbruary 1854, after having first completed the  Ssbarrnati series [ 57 1, he 
returned t.o the meri&onrtl sories to lay out the ~r inc ipa l  triangles northwards 
across the Harm into Cutch. 

H e  no+ m e t  with a serim of grievous delays. Hard ly  a n y  of t h e  r a y s  were cleemd, a n d  
on one of thern-wl~en Ire h ~ d  epent  m r ~ c h  t,irne in cut t ing down t.he trees-3 x i lhge  appenred 
in t.lio way,  a n d  t h e  tower hrcd to b e  raised. ... H e  was overt,%ken by  a violont s to rm,  and  a f te r  
tirat t.ill t h e  1 s t  aeolc of April ... t h e  a i r  was seldonl clear. ... 

Since t h e  t ime of our first crossing t h e  Runn,  the  8c.n h d  gradually been extending o\.er i t ,  
n l ~ d  where t h e  water  11ad lain for any l e n ~ t h  of t ime t h e  mrld was sof t  a n d  there  werc in m a n y  
places qnicksands. Dend bullocla and  s tuck car ts  gnXre unanswereble evidence of t h e  difficulty 
of crossing. T l ~ c  m u d  was srrch t h n t  m y  own camels, l ightened of hnlf their  ordinary loads, 
did not  got through i t  without acr ident .  'I'he a n t e r  too in these p l e r ~ s  was p r t i c u h r l y  sa l t ,  
a n d  r+ru;ed a n y  lncerntions made  by t h e  mlinecrystals ...to s m a r t  severely2. 

Rivers had already reported on the difficulties of tlie Rann .orhen laying out 
tho Gujargt Longit,l~dinal series in 1851 [ 60 ; pls. I ,  3 ] ; 

T h e  l n ~ g e  R u n n  opens int.0 t h e  sea at ita extreme western end near  t h e  town o f  L u c k p u t i h  
Kutch, where t11ere iR a f e r q  to t h e  Scinde side. T h e  eastern p a r t  of t h e  Runn diminishes 
t o  a nnrrow clrnnnel near Aungair in K u t c h ,  beyond which i t  azain expnnds nnd this smaller 
R u n n  opens into t h e  sen...nenr hlnllia in  f ia t tywnr.  

I n  t h e  f ine w w t h e r  t h e  Runn  is a plain of s ~ n d  strongly impregnated uitlr sal t  which hnrdene 
i t  so  much  t h a t  m r t 6  can cros9 i t  in a n y  diroction and  w i t h o u t  cnt t ing i t  up  much. T h e  plain 
is a o  dead a level t h a t  a f t e r  rain one m n y  r ide for miles through t h e  wate r  a n d  experience n o  
... chnnge in t h e  deptlr. ( T h e  9 t h  N.I. mtuched once in Augus t  a d i s tanrs  of 12 miles m t h o u t  a 

sGp,  a n d  y e t  t h e  water was never above  t h e  men's knees ). On dr-ving t h e  ~ a l t  cr ; ) .s tnlh.  
a n d  t11e wholo count ry  is as wllita 89 snow till again broken u p  by  t h e  carts a n d  cattle.  

I n  t h e  monsoon t h e  rivers Loonee, Bunws ,  and Srurcsrat tee falling into i t  cause t h e  whole 
t o  be  inundated t o  a depth of   bout 3 feet. Besides these t h e  N a g ,  R branch of t h e  Indus,  may 
be snid t o  flow into tho  R u n n  ; i t  formerlj passed Oomercote a n d  JVnngn Bnzor a n d  entered t h e  
sea near  Sridl~ee. B y  t h e  ear thquake o f  1819 Sudhce was  submerged,  i t  being now 3 feet 
under  water.  ... Since then t h e  Ameers from hostile motives c u t  off i t s  waters  from where i t  
leaves t h e  I n d u s  above Sukkur, a n d  there h w  been no r n t c r  in ita channel  since. 

-No fresh water  is procrvnble in t h e  actual  Runn.  h u t  t h e r e  nre so\.eral ialonds in i t ,  some 
of  which nre hills of nbovt  200 feet high ; t h e ~ e  a re  covered with good grass, a n d  on t h e m  fresh 
water onn occnsionally be obtained. 

T l ~ e  mirage is sonlctirnes mos t  extrnordinary ; 6-11 ridges of a few inches high assrrming 
t h e  o p p a r a n c e  of a lofty cnstellrcted town, and  ... a line of a ~ l t  t h a t  of t h e  ocean I 4 0  1. Ixffme 
wtn ther  when t h e  plnin is encrusted with aalt, t h e  h e a t  a n d  glare  is  a lmost  unbearable  b y  dny. 
while in t h e  cold months t h e  temperature a t  nights is most piercingly cold [40.65]'. r .  

M'hen he returned ta observe a t  stations south of the R a q  Nasny-th fotnd 
the  April weather fatal t o  bealth and progress. 
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I hnd no option, however. b u t  to persevere, for I expected t b a t  the  towers, so  hurriedly built, 
would be m ~ s h e d  a w a y  b y  t h e  rains. T h e  winds a e r e  scorching, a n d  tho h e a t  overpowering, 
and  i t  was rnrely that anyth ing  animate except  ourselves a o s  to be  seen stirring during t h e  
heat-in theso &ys. Y e t  d a y  would succeed d a y  without  one glimpse of either heliotrope o r  
lnmp t o  cheer our weary hours  of anxioue watching. ... 

'Ex-ive h e a t  a n d  b d  water  brought sickness in their  train. Two cc~soa of coup-de- 
e o l d  occurred, while there were n o  l e a  t h a n  14 of o u r  number  crippled with guinas-worm 
[ n, 165 1. T h e  last  week of April brought  more  agreeable weather. Tho obson-ations in  
Kattyamar were completed, a n d  t h e  establishment crossed once more into Cutchl. 
The field season was closed in the middle of May, and t.he recess months spent partly 
a t  Jlzndvi and partly a t  BhOj. 

During season 1854-5 Nasmyth joined in the base measurement a t  KarS.chi, leav- 
ing his s s i s t an t s  t o  e s k n d  ~ninor  and secondary triangulation and t o  make tidal 
connections a t  hlilni and Diu. At the end of December 1855 he carried the meridion- 
a1 eeries across the  upper arm of the Rann t o  close on the Great Longitudinal 
north of Nagar PLrkar [ pls. I ,  3 1. 

Our  visit .... has been well t imed,  for t h e  R r ~ n n  between Beyla and  Nugger Parker  was dry. 
Had  i t  no t  been so, there would have been d i f i c l ~ l t y  in getting the  instrument across, for t h e  
distance from s l ~ o r e  to s l ~ o r c  is 251 miles, while from halting p h c e  to halting place t l ~ e  distance 
is probnbly no t  much under  4 0  miles. Had our visit been postponed later the  ditficulty would 
have been in seeing t h e  signals. ... 

A t  one of tlle s ta t ions of t h e  Gt .  Longl. Series a week's cloudy weather, during xrl~ich there 
was lmrtitrl rain, causrd disappointing delay, a n d  the  detours which ore forced upon us in 
order to got across t h e  R u n n  a t  all  diminish t h e  resul tant  a m o u n t  of work. T h e  distance be- 
tmem .4korin a n d  Worann is a b o u t  19 miles, y e t  t o  ge t  from one station t o  another  t h e  establish- 
ment  mwched nbout  56 miles, and still had  t o  wade t b r o ~ ~ g h  the  soft yielding mud ond wntor 
and  slutlge of t h e  Runn2.  

Haring completed the northern triangles early in hfay, Nasmyth spent the rains 
at Bhiij, learing a gay to  the south which he closed a t  the end of the  year, when 
he found that  several platforms and marks had been tampered FFith. He  attribut- 
ed triangular errors of over 3" to an earthquake that  occurred in Novembe?. 

The mqridio~liil scries was finallj closed a t  \TiinkZner on 21st December 1856. 

The Cutch Coast series breaks out from the Kathiiiwlr hleridional near the head 
of the Rann, passes w e s t ~ a r d s  through Cutch to Lakhpat, crosses the eastern 
mout.hs of the Lndus, and then runs north t,hrough Sind to close on the Gt. Longi- 
tudinal near Tatta.  It is over 200 miles lotlg, a double aeries composed entirely of 
quadrilat,erab and polygons. 

The approximate series was started from the eastarn end by Sanger during 
season 1853-4, and the break-out revised the follou-ing season by hirn and Da 
Costa. The whole party spent the rains of 1856 a t  Poona. For the return journey 
from Bombay t o  bliindvi, Nasmyth secured passages for himself and tbg instru- 
ments in a government steamer, bu t  had to wnd Sanger, BicGill, the k h a h i s ,  and 
horsee, by a country boat. There was a water sharcity a t  Bombay; the master 
was a poor navigator ; 

T h e  FFind was  against  them. ... W i t h  b u t  lit t le water  left on board, h e  found himsolf 
at t h e  mouth  of  t h e  Poxsian Gulf within a shor t  distance of Muscat. ... H e  sought  t o  make  
eome por t  on t h e  K a t t y w n r  coast,  b u t  ... t h e  wind died away  and there waa n o  land in sight. ... 
A- Bramin ... was  deputed  to pray for bot ter  t h i n p ,  and  ...as morning broke ...p reclictod a coming 
h e o m  ... b u t  i t  blew t h e  wrong Fay .  T h e  I C a t t p a r  coost was paased unseen, and  before the  
e n k a n  coast wtis g ~ i n e d  t h e  horses h a d  boon three d a y s  without  water. ... A stoamer hove 
6 sight. A s i p a t  of  distress wns r u n  t o  t h e  mrmthond. ... T h e  Cnptnin of t h e  steamer, hav-  
idg learnt t h a t  i t  W F L ~  merely for water  t h a t  he  h ~ c l  been  summon^ o u t  of his course, ... 
atearned array. ... 
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Hnving mpleniahed their water  supply from t h e  K o n k ~ n  coast, t h o  pnr ty  w a s  a t  length 
Inndud snfelg at Mandvi on November 11th. 

Nesmyth started work weet of Bhiij, and spent the  next two months r e v i h g  the  
lay-out and obsowing. Me then moved to complete the north section o r  the 
KBthiBwLr hleridional [ 59 1, whil t  Da Coda carried the appmximate triangles of 
the coast series due north up meridian 69" to close on the Great Longitudinal:: AE 
this line passed too olose t o  the Rann, Naemyth rejected i t ,  and the next season, 
18567, Da Costs and Ssnger ran a new line paraUel to the coast to cross the Indue 
to the west and join the longitudinal eerie8 just north of Tatta [pls. I ,  31. It being 
impossible to worlr in the vicinity of the R a l u ~  till late Blarch, 
the  t a o  sulvegore p r o c e e d 4  b y  boa t  to Karachi  to recommence their work from ita nor thern  
extremity. The  new, series s tar ted from t h e  side Sahiji-Karothol,  ... tind a f te r  passing T a t t n  
croseed a flat, d ~ m p ,  country. t l~ ick ly  overgrown. ... A t  first water was  good nnd plentiful,  
b u t  as  t h e  R ~ n n  was approac l~ed  i t  became scarce a n d  bed .  

Having eslected ell the  stations, De, CmtR c o r n m e n d  building the towers near  t h e  Rann. 
During his s h y  in Karachi  h e  had  made  arrangements for  their oonstruction, a n d  J ~ o d  d m -  
pstched material by boa t  to t h e  north-west of Cutch,  b u t  ... n o  workmen could be procured. ... 
At  tirne.9 i t  seemed 8 9  if t h e  operations mould fall through.  ... Assistance ... arrived from Blendvi. 

The towers ... were n o t  ensy to build, the  founda t iom could n o t  b~ d u g  t w o  feet  without  
water running in. ... A large supply of bricks h a d  been  prepared ... b u t  a n  unexpected full of 
rain in  ~ c b r u & y  converted them into mud.  ... 

Townrds t h e  beginning of J u n e  t h e  I n d w  overflowed ita banks and  flooded t h e  whole 
country round, obliging D o  Costa t o  return to recess quar te r s  st Bhujl. 

At the end of December 1656, Nasm-ytb resumed ob.servations on the Coast 
Geries, vilu'ch be completed by the end of season 1857-6. To aUow time for the 
construction of towers and clearing of rays across the  west end of the Rann,  Kasmjth  
worked from the Karlcbi eod, baving fa re -observe at sereral stations either becaum 
markstones had been destroyed [ 470 1, or because of refraction difficulties ; 

On t h e  Sind section ... it was found impossible to t a k e  t h e  v e r t i c ~ l  angles in t h e  usual way. 
Nnny of t h e  eignnla wero not visible at t h e  t i m e  of min imum refraction, and on  approac l~ ing  
th6 Rann  there were only a few t h a t  were so, a n d  these  a e r e  ... unsteady. ... h'nsm3.th always 
observed a t  one extremit,y of evely 18J- himself, while either D a  Costs or AlcGill+quippd 
with a 12-inch theodolite-was a t  t h e  other. B y  plncing t w o  nssistnnts on this work h'asrnj-th 
w ~ s  enabled t o  observe t h e  vertical angles on t w o  r a y s  himself even. day. 
On one ray "the signals one day aere  not seen till 9 p.m. while another day they 
were risible a t  7 o'clock in the morningm2. 

A considerable amount of minor triangulation was carried out in Cutch betwepn 
1656 and 1860, forming an  almoht complete network, and closely defining the 
coast-line. 

This series follows parallel 23" between meridiane 71" and 75" 30', connecting 
the KLthjLwLr, Abu, and Khznpisura meridionsl geries. It traverws t,he plai~ls of 
Ktithi5wBr and GujarLt on the west and the  thickly wooded hills of the Piinch 
Mahfils and Mslaa to the east. [ pls. I ,  3 1. 

Rivers started the section west from AhmadBbZd in February ,1852 whilst hi6 
assistants worked on the approximate series of t h e  Abu meridional. The selection , 

of stations westward to  meridian 71" was entrustkd to John Rossenrode who was 
p t e d  to the party for the special purpose of helping with ray-traces [ 57,103 1. 
By the close of the season Rivers had observed t h e  first seven triangles, the  series 
being k q t  to a line of single triangles because "bigb towers -re required 4t a11 
the stations, and great numbers of valuable fruit trees had to be cut  d o e  on 
e r e r j  ray" [ z 4  13. Durhg  the foUoviing season, after revising the lay-out of the  
h a 1  polygon of junction ~ 5 t h  the  KiithiZwLr Bieridional, Nasmyt,h assisted Ricers 
with the final observations which were oompleted by January 1853. 
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Sanger started the approximate series eastward &om Ahrnadlbiid during season 
1854-5, and this was continued by McGilJ during the next two gears. During 
season 1860-1 Haig carried observtltiom eastward from Ahmadkbiid t o  meridian 
24", and: tben worked south to connect with the Singhi Series [ 55 1. The next 
season be extended the  longitudinal series eastward to  the Khsnpisura merjdian, 
completing the h a 1  obeerratiom by February 1862. H e  had particular difliculty 
in closing as  two desirable stations of the Khiinpisura Series were found to give no 
view to the west. 

Keuls-ka-MA&, like Gum~npur, had been selected mith reqard to its own series only, 
and am situated on the roof of a temple, the spire of which intercepted all view from the west. 
I t  ... became necessary to build a new station on the same hill, ... end to mske the side Karsod- 
Lndrawen the closing side1 

Though in this instance the necessity for a w e s t ~ a r d  connection could hardly 
have 6een foreseen, i t  ia  remarkable how often a first lay-out by the Bombay party 
was found unsatisfactory when the t r ianpla tor  came to carry out final observations. 
Sometimes this Tas  due to  change of refraction from one season of the pear to 
another, particularly in the flat country, but  v e r j  often i t  wns a case of failure to 
teat every ray on tha approximate series. Time and again the observer found that  
a selected ray was impossible owing to an intervening hill that  entailed the eelection 
of one or more nem station? [ 1021. 
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CHAPTER VI 

GEODETIC HEIGHTS 

Vertical Angles - Rejradion - Trigono7nclrical Heights - Spot Heights - TIDAL 
ORSERVATIOKS ; Bay o j  Bengal - West Coos1 - SPIRIT L E V E L L I ~ .  

1 \HOUGH Everest roalised the advantages of measuring vertical angles a t  tho 1 time of minimum refraction in the afternoon, he did not insist tha t  this prabtioe 
should be invariable, but strongly urged the  taking of vertical angles by 

sirnu~taneous reciprocal obbrrat.ions whenever possible [ rv, 93 1. 
\17augh fullj* accepted the fallibility of ~ e r t i c a l  angles, and constantly urged 

his surveyors to confine observation to the time of minimum I-efraction, and to 
make simultaneous reciproca lobservations. TTThere triangulation lay within reach 
of the coast. such ns on the East Coast and South Konkan series, he insisted on 
frequerlt co~lnection to  mean sea-level [ 26, 71 1. \Then: trouble was experienced 
from grazing rays, mirage, and ot l~er  vagaries of refraction, 11e recommended the 
use of socoltdav intermediate stations and even .the r u m l i ~ ~ g  of lines of levelling ; 

Although atmospheric musea piill always more o r  less preclude tlie at tainment of extreme 
precision in tlle determination of heighta trigonometrically, still I a m  confident t h a t  much 
might Lm done to improve our remlts. For example, whenever i t  ie necessary for the  aake of 
symrnct r)....to adopt grazing or nearly grazing rays, i t  would be best to dete~rnine  the heights 
by intermediate s ~ ~ p ~ ~ l e r n e n t n r y  p i n t s  of ~ c o n d a r y  character, and if direct vertical observa- 
tions are also nbservud on the gmzing my8 their results should only be used for contrast, snd 
not  allowed to boar on t l ~ e  find deductions. ... 

AS many cross rays should be established as powible, even although these may not be 
used in the principal triangulation. ... \'ertical observations should be rigorously confined to 
the nftornoon minimrun and not taken to rising objects. ... Lamps a i l 1  never be u~ed'. 

H e  was far from satisfied with the vertical angles taken by the  Bombay party, 
both under Jacob and Rivers ; 

The  heighk ... depend on single deductions except in four instances, and the  4 t R  of theae 
four ... show how uns~tisfectorg the single deductions are. ... It is ... a most indispensable condi- 
tion to accuracy tha t  no great length of time be suffered to elapse between the reciprocal 
obsenations. In resuming operations after a cessetion of work it i a laays  neceasery to 
revisit the old points for..;ob&rving vertical angles, even should they ... have been completed 
during the previous -on, because the vertical angles of one w o n  cannot be ~ a f e l y  com- 
bined with those of another [ 64 12. 
O ~ g  to the large closing error& of heights, and the lack of reciprocal and check 
vertical angles, all vertical angles on the South K o d a n  and l ih%npkura  series 
were re-observed between 1882 and 1866 [ 56 IS. 

JI'augh m i t e s  to Clarbon who was t r o u b l d  by refraction over the Orissa 
ewamps [ 65 j ; 

Lf simultaneous verticals cnnnot be taken, or if they fail to give satisfactory conclusions, 
the  next  alternative is to  employ one or two intermediate and  experimental stetione, ... but 
when this method also ia either impracticable, or  fails of success, tbe only remaining alternative 
is levelling from tower to tower. :.. The principle ... consists in rnnking the back and fornard 
st,atio;ls as nearly equ,ally distant as practicable, and distance ahodd  never exceed 10 chaina .., 
Equality of distance ensures the refraction as well as curvature of the earth cancelling 06 
the fore and back observations. Short diatancea render tlie r e h c t i o n  small, and  enable you 
to Fead off the levelling staves with accuracy and  precision [ 78 1. ... 
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After the differenoe of level has been detorrninod, either by simultaneous observntione or 
by mpplementnry stations, or b y  levelling, you will have data for computing the verticak 
in vacuo. Consequently if you hnppen to have obsorved a single vertical a t  minimum st eiLher 
end of a ray, a compariBOn of the two resulte will give the refraction very accurately. The 
conclusion thus o b t a i n d  should be prominently notioed nnd commented on. From such data  
we msy detolrnine a rule for employing single verticals [ 64-6, go 1'. 

- As a uueful check he recommended a circult of vertical angles round a ciosod figure, 
and in season 1852-3 Logan made euch circuits on the Rahun Ser ie~  with wmider- 
able success Ronny-Tailyour also reported the results of such a check-up through 
his etatione in Kumann [ 21 ] ; 

The angles were genkrrrlly tRlcen a t  times of mimimum diurnal refraction and the station8 
from Bnnog to Ghoongti and Dhela were 811 visited in regular succession from November 
to the end of January a h e n  the temperature is nearly equable. Then, offing to snow having 
fallen on the mountains, and the expedicncy cf tnking the angles a t  the stations in the terai 
during the healthy season, the tower stations were all \-kited before the hill stations of Birond 
and Snunchalia [ W .  pl. 4 1. 

The results confirm the laws which previous ex-perience had suggastod ; viz.. thnt  when 
reciprccal verticel ancles are taken a t  times of minimum diurnal refraction, and n t  the same 
wason of the ysnr as rrgsrds heat and moisture, the results are very trustworthy. and a hjgh 
degree of acrurncy r n q  br  expected from them, more especially if the angle n t  each sh t ion  is 
the mean derived from repetitions on sexere1 successive da>-s. ... 

Tl~ree  diflerencts of heights are  rejected. ... I n  the first, error is traced to... the obsorva- 
tions a t  Bngrara  11~1ing becn taken from 33th February to 3rd March, and the reciprocal 
ones a t  Snoncl~ul~a on the 18th and 23rd of Ma-. The observations a t  s ~ c h  stntion are 
accordant among thernsel\ =...hut owing to  the difference in the seasons ... the elevation a t  
Bagworn waq too great relntively to tho depression Dom Sr~onchalia. ... This would.. tend to 
confirm the necessity ... of observing strictly a t  times of minimum diurnal refraction, and of 
repeating the observations on sevens1 soccessive days. 

By comparing the results now sent with the heights previously obtained, ... you 4 1  
porceive the great improvement ... in the qunntities combined in the mean height. ... This 
must chiefly be attributed tn an  improved system of observing obtained from following the 
rules estnblished by experience2. 

I n  his order on refraction of September 1852 [ 64-5 1, the Surveyor General 
made the folloffing notes about vertical angles ; 

The vast iniprovemente recently introduced into modern instrurnenta, more particularly 
as rvgards the sensibility of the leveh attached to them, enable the Geodesist to attain a de&e 
of ~ c c u r a c g  and precision little, if a t  all, short of the most refined levelling operations, provided 
those precnutions nre not neglected. ... 

When an observer h p p e n s  to be detained sevoral dnys s t  rt station, he should be careful 
to repeat vortical observations daily, because the m a u  of sevsral days successive observations 
has been found to give more sotisfactory results. ... 

The value of the resulta m y  be tested by levelling round the triangles [ 75 1. ... Under 
favownble circumstances the discrepancy which may be erpec ted... in closing 8 circuit of three 
sides &odd  not  be more than one foot ... in 30, 40, or 60 miles, not much exceeding whnt would 
occur with the levelling instruments. 

He  bsued definite orders for the careful reading and recording of the theodo1it.e 
level, the  determination of its scale value, and the-oorrection of Che vertical angles - 
from these readings4. 

In a Intar note he discusws "the best mode of dispersing the error of origin and 
closing" of heights derived from " trigonomotrical levelling" by means of vertical 
angles carried through a serios of trianglcs6. 

The bending or curvature of a ray of light or line of sight when passing from 
one transparent modium to another, or through layers of different densities, ie a 
~ o l ) - k n o m  opticnl pherlomonon. It8 spocinl interest to surreyor8 was first reali~ed 
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by Evorost whon in 1822 he found t h a t  a d idan t  objuct, which during t h e  da-j was 
ontirely collcoalod bolon- the  horizon would rise to view as night. approached, avd  
offer 8 fkvourable tkrget for tlie t.lieodolito if i l l umin~ ted  when refraction w a a s t  
i ts  maximum [ rn, 235, 249 ; IV, 1 0 5 7  1. - 

H o  fully roaliaod flow p.eatly this ~ t r a l ige  phenomenon affocted his vertical 
~ n g l u s ,  and henco his insistellco on the  importance of reciprocal ob~orvation':of 
u\-or! ray. The  valuo of this latftcr procnution was seriously reducod when t h e  
royerse obsorvntion was not simultaneous with the f i r ~ t ,  and for thifi reaFon all t,be 
vertical angles of tlic Great -4rc across the Jumna  plain wore obsorvcd by  a team of 
observers a w k i n g  in concert under IYauph's tlirection [ I\., 41, 93 ; inf 1. 

To countor tho vagaries of rofractiol~ nrising from grazing rags,  II'augh directed 
his surveyors working across flat country t o  restrict t h e  sides of their triangles 
k) an  avorage of about eleven m~les ,  and to gain adequate height. above tlie ground 
by moans of towers or  o tho~o le \~n t io~u ,  [ 101, 104 1. Amongst hi8 many letters and  
circulare on t,lle subject he writes to Nicolson in Assam ; 

Every exertion sl~ould be mnde ...to observe verticals ~t minimum refraction, for those 
taken later are worthless. About hnlf.past, three p.m., or  as soon ae objeck bogin to steady 
for horizontnl anglee, they rke  a t  t,he rate of 1' per minute, or  even more rapidly. Thus a few 
minutes diffe~ence of time a i l 1  cauee p e ~ t e r  errors than observing unsteady objects. As a rule 
i t  is better to observe verticals too early than too lnte, for even a t  noon the  unwrtninty of 
several intersections to an undefined dancing object would no t  much exceed 2'. ... 

Lf your s i d ~ s  ... do not exceed 11 miles, your crtntiom alwnys on high p o u n d ,  the tower 
suftioiently high, and due care taken to avoid intermediate obstacles, ... there will be no 
dif6culty in getting  vertical^ a t  minimum. The period of minimum rebaction Insts...p robably 
from noon to t he  epoch of mmrimum temperature, which is genera l l~ . . sbout  3 p.m. Aa soon 
a s  the thermometer begins to fall objecte begin to rise, and i t  is the evil effecte of t h i s  uncertain 
change in altitude which i t  is desirable to avoid. ... It is a good habit  to obeerve reciprocal 
verticals a t  eractlp sirnilnr times. ... Perfect equality of time is an essentbl  e l e~nen t  of success. 
... It iE the time from a p p r e n t  noon which should be record ed...and no t  watch times'. 

Stimulc~t~ed by observations t.o t he  snow peaks Waugh gave  much thought, to 
the sijbjcct of re f rac t jo~~,  c o n ~ i ~ l t ~ i n g  his more experienced surveyors and the  Chief 
G m p u t  or, nnd ~ I I  3 85"e issued thie important departmental  order [ 63, 65 1. 

An opinion ep1)enrs to lin\~e rrevniled ... tha t  geodetical heights derived from vertical angles 
a m  not  trustworthy, but  only a rough approximation to the  truth.  ... Refinements being ... 

unnttninable, a tendency ie likely ... to neglect thorn precautions on which acc~ira te  
r~s l l l t s  depend. Limited as our knowledge even now iE of the  l a m  affecting torrestial refrac- 
tion, still some facts are well estnblisl~ed, and experience suggests many p r e w ~ ~ t i o n e .  ... 

Terrestinl refraction ... attains ite daily minimumat the  hottest period of the  day,  and its 
mnximum a t  the coldest, th6 former being about 3 hours after  a p p r e n t  noon, and the Let-ter 
just before sunrim. ... There ie also a dXeronce ... a t  different w o o s  of the  year. ... 

I n  hilly co untriee... the seasonal varintion ... corresponds with the  change of temperature, 
but  in the plains ... the stratum of air next the ground is sometimes colder than  the  air im-  
mediately above, prodvoing ... a very high refraction in calm clortr nighta nfter a h o t  d a ~ .  On 
tho other hand, in winter, the stratum of air next the ground is often hotter than  the  air above. 
producing a low rate of refraction at night. ... 

In the mnthemetiml treatment of the...problem...an aseumpt.ion i~ mado tha t  t he  terrestial 
refractions at W L C ~  end are equal. ... Although we know accumtely tbe  Bum of the two 
refrections, we r ~ n n o t  assign the true value of either singly [ 65, 90 1. ... Henoe the  judicious 
... observer ... will be careful to take those observations under circumstances t h a t  warrant  the  
b ~ a t ~ n o n t  of the refractions as equal. ... 

Reciprocal verticals should be observed simultaneously if practicable bu t  ae t he  means 
m e  seldom availnble for simultnneous otmervations, whjch require two good observers-nith 
p o d  instruments, the next best preaut ion  ie to  observe them a t  identical times from apparent 
noon. ... When observations a t  one end of a ray have been made a t  one sanson, and a dDnsi- 
derable intorval has elapsed before the other end a n  be visited, i t  will not answor to c o e i n e  
reciprocnl observations [ 62 1. ... 

Lo the case of a grazing ray, the object observed must b e  well free from contact  with the 
ground. ... 'Qe observations should be simultaneous. ... When simulteneous observatione are  



impracticable, the signal should be raised on high trestles ; the correaponding timm should b 
perfectly idontical; ... if ... the rest11 t..turns out unsatisfactorily, an i n t e m d i a t o  stotion of 
observation m y  be usod [ 62 1'. 

Surveyorsh the Punjab and in Kashmir were called on to make careful investi- 
gations, and -on the Jogi-Tile series Walker had several of his grazing rays nin over 
by spirit-level t o  determine the precise differences of level between the  terminal 
towers. These confirmed tho importance of restricting vertical angles to  the hours 
of 1 to 3 p.m., more especially in the plains2 [ 53 1. 

In  some areas surveyors were troubled by mirage and other eccentric phenomena 
of refraction [ 62, 68 1. The Surveyor General mi tes  t.o Clarkson working on the 
Coast Series through Hijli ; 

S-mps and wet lands will ... render objects agitated and somewhat obscure. ... hlirege ... 
will give +o to double image and columnar appenrunce [ IV. 106-7 ; r, 57 1. ... Generally 
m g  the reflected or false imnge is the lower one and faintest, but i t  is advisable to avoid 
obmrving mlch objecte. ... If tbe vertical angles are ... much affoc ted... i t  is best to have ... some 
intermedi8te secondary stations ... by ... which ... the relative heights of the two principle points can 
be deduced [ 62 1. A compnrison betmeon the resulk ... will be very interestin2. 

Strange and Nasmyth had such trouble when crossing the Runn of Cutch ; 
m e  e&raordirinry disturbances continue uninterruptedly during the whole day. The 

vertical angles ... were taken a t  time of minimum refraction, end even then most e r t r a o r d i n q  
appeerences were seen. The heliotrope though pretty fairly defined was in... violent motion ; ... 
double false imnges of the sight,-vane and of the aignnl men being frequently projected suddenly 
in the sir in an inverted position. The obwrvntions i n f u s e  were accordant, but I feel sure 
the result is worth1e;ss. 

The forms assumed by hiUs seen across the Runn are very curious. These phenomentl 
no doubt are oc-ioned by the action of the direct and roflected heat of the sun upon an atmos- 
phere irregularly charged with vnpour [ IV, 107 ; V, 68, I 18 y. 

The Surveyor General was particularly interested in the problem of vertical 
angles taken from one direction only, 8s in observing to  the snow peab5. I n  a 
letter to Logan writ.bn in 1845 [ 81-2 ] hc recommends the deduc t i~n  of a factor 
from several pairs of reciprocal observations made in the locality of the surrey, 
on the assumption that refraction is equal a t  bat11 ends o i  the ray [ 88 1. 

Some observers adopt n meon refraction deduced from the whole series of tr ianplst ion 
or they employ a factor deduced from other goodetical operations of celebrity, ... but the factor 
ob ta in4  on the spot appenrs preferable, as better d a p t e d  to existing circtunstances of locality 
and atmosphere. 

Refrections obfierved in the climate of France or EngLend are not likely to ussirnilate with 
othem made in the torrid zone, nor is the refraction a t  a station little elevated sboxre the sea 
likely to be the same the refraction on a lofty mountain where the barometric pressure and 
temperature is M) much smaller. 

He described the procedure followed by Henry CIolebrooko in working out the 
height of Dhauliigiri [ Ir, 87,386 ; V, 81 1. This was to apply a number ofdifferent co- 
efficients in turn to all the observations and to accept that  which gave the most accord- 
ant rsults8. He  discussed this further in  hi^ Departmental Order of 1852 [ 64 ] ; 

It is clear tha t  all the values of the height of an objoct should be identical. If, however, 
the greater distance Rives the greater height, then too little correction h83 been applied, and the . - 

ntiw may be a i d  judiciously to produce consistent results. 
: At the northern extremity of t.be Great Aro the mean terrestkl refiact.ion was found to 
bs nearly 1115th 10.066 ] of the contained arc. ... but this ratio ie applicable to &y weather 
w d  peculiar local circumstances. In the Darjiling operations [ 83, 9-1 1, on the other hnnd, the 
-...was fo-md to & 1113.2 [ 0.075 ] of the contnined arc, or 1112.8 [ 0.078 1, computed 
by the true -radius of curvrrture. These ratios are, however. applicable to a very rnoiet 
h h ,  and &e months of October and November7. 

. In the mguntain operations crossing the Himnlaya [ZOZ-3 1, ... attaining an altitude ex- 
Obding 17,000 feet, the mean terrestial refrnction was found to vary with the soeson. DLxrch, 
0-0% C 416-6 1; April, May, June, 0.07 ; July, A-t, September, 0.08 ; October, 0.06'. 
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Waugh was tlliding on the right linas, but  a great advance has boon made 
sinoe his day. Even during  hi^ o m  observations of 1637 on the Great Arc [65-.I 
" the  subtended angles ... were frequently found to varg between limits far exceedirig 
those of the errors of observation, thus showing t h a t  the  reciprocal vertical angles 
were not equally affected by refraction though observed simultaneously1. - 

Repeated experiments mado during the present cen t u q  have been exhsustivejjl 
annlysed in Henry Shsw's Projmsional Papcr No. 11, of 1911, and Dr. Hunter's 
No. 14 of 1913. 

Neither Lambton nor Everest I ~ a d  gone deeply into the subject of height.5 above 
soa-level. Lambton first comiect.ed to  the sea a t  hZadras in 1802, bu t  for his great 
central arc  he preferred the con~lect~ion made a t  Cape Cornorin in 1809. From this 
he brought, up his height by vertical angles From station t o  station t o  give a height 
of 2,026 feet a t  Damargida near Bidnr, in latitude 18" 3'2. H e  hoped to get a 
cheok on this ~ a l u e  at Bombay through Ererest's branch triangulation [ m, 234 1, 
but when Jacob erentuaUy completed this connection which shewed t h a t  the  
Damargida height was about 75 feet too high, i t  was too late .to make any change. 
The discrepancy of some 200 feet found by connect.ion to the Hooghly at Calcutta 
had been distributed through Ollirer's series betueen Calcutta and Sironj [ rv, 93-4 1. 

I n  1648, after the ~neasurelnelit of' the SonaUoda base, Wauph had Everest's 
heights of the Calcut-ta base-line towers revised for use on the Calcutta lleridional 
and East Coast series [ 71 1. The new ralues were then carried u p  through the  
North-East Longitudinal to Banog a t  the head of the  Great Arc, giving i t  a height 
of 7,454 feet above sea-level [ 21,70,238 1, and then through theNorth-West longitud- 
inal to the Chach base and Kashmir. Thie height of Banog was compared with t,hat 
of Dehra D b  by barometer [ 69, 137 1, and c o n h e d  that the old Great Arc 
heights were too hgh .  

Waugh reslized that  heights deduced by vertical angles would be influenced b y  
the attraction of the HimHlaya mountains [ 136 ] ; 

Originating a t  the sea and proceeding inland towards lofty mountains, i t  is obvious t h a t  
the plumb-line must have an inland deflection t h a t  ail1 t rnd  to raise the apparent horizon 
on that  side, end thus diminish t.11e apparent altitudes. On the  lower ranges of the  H i m a l a p s  
this deflection amounts to 30'. nnd a t  a distance of 40  miles in the plains i t  may be estimnted 
a t  10'. In this dietonce alone, therefore, there would be a diminution of 20  feet. 

R.unning the heights from Jacob's connect.ion a t  Bombay through the  Bombay 
Longitudiual, the Great Arc, and the Calcutta Longit.udina1 t,o the south end of the 
Calcutta base-line, he found a discrepancy of only 4 - 6 feet, which made Lambton's 
height for Damargida about 7 6  feet in excess. 

hTorLhern Bindostan can be connected m t h  the eea only b y  ... operations avora,ging 1,000 miles 
in length, t n d  no verification can be applied by reference to the sea.leve1 a t  the termination 
of them sen=. ... I bd alwajv folt g-reat anxiety concerning the  ... heights. ... The dXerences of 
level of the Greet Aro were brought up from the sea a t  Cape Cornorin, and a m  unchecked 
along the whole course of. ..no less thnn 1,540 miles to the  Himalaya mountains [ 75 1. 

The eouthern section as far a s  Beder was executed with h t r u r n e n k  conetructed before 
accurate levels were invented. A t  tho snme time the l a m  of terrestial IWfracti~II were not  in 
thorn dnj.9 well understood, nor were the precautions now deemed necessary in obsen-ing 
vtvticol angles recognized. ... Frorn t1:e Bedel base the Bornbaj? Longitudinal seri es... conn+te 
w i t h  the sca a t  Bombay ... and shews the  Great Arc in excess 7 6 . 4  feot. - 

Tho dntum of the Calcutta Noridionel series ~EI the sen-level deduced from the  tidns'ot 
Calcutta. ... The N.E. Long i t~ id in~ l  series proreeds ... for 704 miles. ... The verifimtion &us 
obtained gives the Great An: in excess 7 4 . 8  feet. Tho operations are modern and we]? execuIed 
w i t h  instrunlents funidled  with good le\.els, the observations having been taken b y  e ~ p e r i e ~ c e d  
o k r v e r a  with all due regard to the most rigorous 
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Through the  agency of the  Bombay par ty  Waugh now hoped to make a new 
connection to  the  sea b y  way of the Grent Longitudinal series to a tide-gauge on the 
Gulf of Cambay [ 57, 72 1. A suitable site could not be found, but  a good oonnec- 
tion was eventually established at I<ariichi [ 74 1, and the  first results were com- 
pared against Jacob's connection a t  Bombay, brought through the Bombay L o ~ g i -  
tudinal to-Dnmnrgida,  through the  Great Arc t o  Sironj, and then by  the  Great 
Longitudinal, a distance of about  1,5GO miles. There was a discrepancy of about  
$104 feet, whilst t h a t  calculated from Calcutta through Sonakboda, Dehra Diin and  
Sironj came t o  about  19 feet. I n  discusvillg the 'best  way to distriiute the  errors, 
Waugh pointed o u t  t ha t  Jacob's work was the  weakest. ; 

The sea-level at Bombay was determined ... from 2 high-waters and 3 low-waters.. The 
vertical observations d o n g  his series are meagre, many cross-rays being omitted, and no con- 
tinuous connection preserved along each flank. In the few instnnc~s in which double deduo- 
tions occur, they differ considerably, in one instance as much as  13 feet. On the other hand, 
in the aection of the  Great Arc. night vert.irals have been admitted [m, 245;  v, 801'. 

Tn the southern section of the Great Arc. ... one of the vnltles of height of Jkjhera diKera 
60 f w t  from the nearest of the other two. ... TIER is a discrepancy of 46 feet, a t  Terban, and 
one of 65 feet a t  Shivni. with no third valuo cl~eclting the rarmlts [m,  pl. 181. ... 

Them are no such large discrepancies on the northern part  of the Great Arc, but  they are 
somewhat more numerous. One or two extreme differences amounting to 10 feet exist in the 
Grcat Longitudinal series [ IV, 93-4 12. 

The Surveyor General now called upon the  Chief Computer to put  in hand a 
gc~ieral adjustment  of heights and dispersal of errors for preparation of s general 
chart. These heights would be provisional peucling the connection to  Kariichi 
by spirit-levelling [ 75 ] ; 

The error of the Calcutta Longitudinal Series ... llas boen provisionelly dispersed. ... It 
forms the lower connecting bar of the gridiron. By moans of the several meridionnl series 
the heights of the N o r t h - E ~ 5 t  Longitudinal ... can be compared with thoseof the Calcutta Longi- 
tudinal. The North-East  1,ongitudinal is reckoned more trustworthy than the Calcutta Longi- 
tudinnl b e c a w  i t  i~ more modern, and mas executed by better instruments, under a better 
system. The superior trustworthiness ...is also demonstrnble by the two circuits from sea to 
sea into which i t  enters, ... the error in one instance being only 63 feet in 2,127 miles, and in 
the other 104 feet in 2,082 miles [ 75 1. 

The inferior character of nfi. Joseph Olliver's operation is demonstrated by an accum~dated 
error of 994 feet generated npparently in less than  700 mileg [nr, 264 ; v, 661. 

H e  found the  errors generatod in each of the  meridional series, Budhon to  Gora, 
varied from 33 t o  55 feet, b u t  claimed tha t  his own work a t  the southern end of the 
Ranghir series had prgved very well, but  t h a t  further north "large differences imme- 
diately occured, part ly owillg t o  tile large triangles adopted by my fiuccessor in  the 
plains4 ". These deductions were later confirmed b y  spirit-levelling. 

I n  a later note Walker points out  t h a t  Olliver had not been "aware of t he  
necessity for changing face, ... nor was the proper honr for taking vertical obser- 
vations discovered till later6". 

Under instructions from the N.W.P. Government Vsnrenen's revenue survey 
party in north Rohilkhand was required t o  run lines of lerel t o  facilitate t he  drainage 
of ewampyJond [ 2 5 8 - 9 ] ,  and  in 1850 tho newly-formed Government of tho Punjab  
asked the Deputy Surveyor General t o  arrtinge for the  oontor~ring of the several 
do ibs  by his.revenue survey parties, mainly for tho use of the cnnal engineers. The  
Surveyor General thought this wor~ld burden the rovenrlo srirveyors and s e n o u ~ l y  
interfere with their primary task. To be of any vnl~ie,  contours ~yould haro  to  be 
a t  vertical interval8 not greator than ten feot and  the  oxponse wonld be prolubitire. 
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. An impression ~ 1 ~ 8  been crented that  the Revenue Survey pnrties can carry o u t  contouring 
at leimua find without axtra wet ,  .., It will tend pemtly to retard the  progress [ 262-3 1. ... 
- I n  England the  contours are not  taken u p  till the topographical details have been Wiehed 

- i n d  plotted, and I would recommend tha t  no departure should h k e  p b c e  from thb  aound 
rille. ... T o  ennble the  two sepnrnte processes to  be  combined ... numeroue marks sllould be 
left, nnd perhape the  most convenient pointe of reference, in addition to all existing objects, 
would be the trijunction boundary marla of villages which, together with the trigonometrical 
stations, can ensily b e  connected by the contours [ 52 1. ... 

Colonel Csutley [IT, 479 ]...thinke Rith me that 10 feet contours would answer the  objwta 
of the Canal Depnrtment in the upper doaba, wherein the ground slopes a t  30 feet a mile or 
thereaboute for a few miles, and then padunlly diminishes to nbout 3 or 4 feet 8 mile a t  a 
distcince of 40 01 60 miles'. The lower doabs slope a t  the rate of 1 foot  a mile or less. ... 

\I'itl~ the exception of the ground i rnn~dinte ly  a t  the foot of t he  hi&, t.he whole country 
p m e n t e  to the eye a perfectly Icvel ])Inin, but  the general slope is clenrly indicated by the 
elevntions of the trigo~ometricnl survey1. 

T l ~ c  proposal was abandoned but in 1852 t,he Govcn~ment  of India asked whether 
i t  would be possible to  show the height, above the  ma  of 
BU obligatory po in t s  throughout India, h&hg reference to t.he constnucf.ion of w o r b ,  drain- 
ing, irrigation, etc., such RS tbe highest points or necks of rnlleys, the lorn passes of 
mountain ranges. ... The heighta of numerous points of inundation level ... upon the  rivers ...to 
be taken st intervals of two or three miles'. 

The Survejor General answered at. length point,ing out the  r a s t  amoont of labour 
and expense tha t  would be in~olved.  He  had already issued imtructions tha t  such 
heights should be s l ~ e \ ~ n  by t*he few t.opographica1 parties that  were engaged in hilly 
areas [z13-41. The fixing of hejght,~, however, in t,he viide areas of flat, or undulating 
country covered by revenue surveys mould entail ~pecia l  levelling operations and 
hea-i-y expenditure. The heights fixed by triangula.tors were "of a fair degree of 
precision", but o n l ~  available in tbe higher groulld. 

For irrigation projects he pointed out. tha t  "the levels require t o  be determined 
wit11 great precisioi~ and in considerable ... detail", and thought tha t  i t  would be 
more econon~ical to  confine the provision of heights "to the  part.icular localities or 
lines along which sucb works are required". They would be of no great value to 
the.genera1 maps of the Surreyor General's department. I t  would cost about Rs. 3 
per square mile to provide lines of levelling to cont*our t h e  plains3. 

No general m a p  cnn ever mpersede the necessity for special plans on fin enlarged scale 
for s lmia l  pllrpoaes, end such opernt,ions are a l r r a p  camed  ou t  b r  the  engineering department 
in connection 6th such projects. 

The demand was not pressed. It was not ihonght "expedient to burden the 
Surveyor General's Department with the proposed levelling operations or  t o  alter 
the, scale of t,he maps. ... On fut.ure maps t.he heights of marked points maF be 

TWO years later, borerer ,  the Punjab canal department asked for a 
regular series of levelled bench-marks6 ; . 

It would be of the greatest use if the accurate height nbove the  6-2-level of &ed points 
a t  certain intervals all over the coun t~g  oould be given by the  Grand Trigonoruetrical Survey 
department. W e  might th tn  r e d ~ ~ c e  all our work to  one ~ 1 1 v n r ~ i n g  datum, and a new line i f  
levels might be run a t  any time with the certainty of i ts  being generally useful and perfectly 
accurate. ... Lf these were lnid down even at. digtanom of one hundred miles apart ,  the  saving of 
circle levelling would be immense. ... Tlle permanent bench-marks which would be est+b&hed 
a t  i n t e n d s  csn ~mrce!y be too nolid or well secured. Their height. above the am-level should 
be clearly w i t t e n  on each, eo that  there would be no possibility of mistake6. 

Though the systematic erection of "Standard Bench-marks" b j  t.he Great. Trig; 
onometrical Survey of h d i a  was not instituted unt-il 1903', this application and 
other early demands gave stimulus to the  s tar t  of spirit-Ierelling, and to the fuller 
display of' spot. heights f 320 1. The Surveyor Cfineral comlnents in 1859 on Atlas 
Sheet 47, covering part of the Punjab hills ; 
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I r e p e t  t o  observe that  nearly the whole of the heights have boon left out. The n u m e r i a l  
ralues of heights are now considered of the greatest importance in m a p  as data for engineering 
&ips and @ological researches, as well as general purposes of interest. The combination of 

m d t s  o t  trigonometrical levelling ... with special direct levelling operations is calculated 
t, afford a uniform system of levelling for the whole of India, and the interest and information 
lhne afforded by tbe sheeta of the Atlns of India mill greatly enhance their value'. 

In 1550 the Surveyor Gonoral had arranged a series of barometric observations 
letween Dehra Dim and Banog as a check against the heights deduced by long 
lines of tdgonoruetrical observations [ 66, 137 1. He had already made such tests 
during his operations in Sikkim during 1817, and had directed the Deputy Surveyor 
General t o  obtain a precise value for the height of the barometer a t  the Surveyor 
General's Calcutta office by levelling up from the tide-gauge a t  Kidderpore [ 70 ] ; 

I find a kecesssry element ... wanting, viz., the height of the cistern of the Calcutta standard 
terometer above sea-level. ... Xly o m  barometricel observations comparative G t h  those taken 
in Calcutta consist of heights observed in tho Sikkirnmountains as a check on the trigonometrical 
f,perations, and for ... investigating the effects of terrestial refraction in the mountains. Also 
lruomctrical observations taken a t  the Sonakhoda base-line for ... verifying the trigonometrical 
rrpelations between i t  nnd CalcuttsP. 

On the Kashmir survey Montgomerie made considerable use of boiling-point 
 measurement,^, and reported st the end of his first season that  
barometrical observations were made a t  aU the princip~l stations. Thermometers were p u t  
into boiling a s t e r  st  the same time. The tl>ermometers were also boiled on the summit of 
alLthe renlork~ble passes. ... The three barometers ... reacbed Srinagar in safety, and two of 
thern rearhed Dellre, and on comparison with the standard barometer were found to a p e 0  
well with the comparisons made before they left Dehra. The third ... was not in adjustment, 
the mercury escaped [ rn. 221-2 ; V, 228 IS. 

I n  a circular order of 1861 the Surveyor General gives detailed instructions 
for the comparison of thermometers with the standard. -Heights were to be taken 
by these therrnometerv on all trigonometrical stations where heights had been 
determined by trigonometn'cal means, and the thermometers were to be boiled a t  
recognizable points close by, making record of the exact position, besides time and 
temperature of the outside air and of the boiling water. 

The boiling thermometer should be pu t  into the Fold water so tha t  it  may be heated u p  
gradually, and in putting i t  away the thermometer should be exposed 8s little as possible to  
the colder air4. 

The Aneroid had been blvented about 1843 [m,  222 1, and was not yet  in com- 
mon use. A paper "on the adaptation of the aneroid for the purpose of surveying 
in India" was read on 24th of February 1851 before the Royal Geographical Society 
in London by Dr. George Buist of Bombay [ 72, 139 16. 

Surveyors in India had no professional interest in the measurement of the 
vertical rise and fall of tides along the coast except to find the level of the sea from 
which to calculate their land heights. Lambton followed the practice of his time 
in calculating his heights from lox-water, and i t  was not until Professor WheweU 
publi~hed a paper on Tides in 1837' that  i t  was realised that  "low-water not only 
ia...indefinite, varying considerably with the ... moon and sun, but i t  ia ... not even 
approximat& a level surfaco at. all ". The meon betwoen high and low tide deter- 
mined from obfiorvations of a t  least half a month had now been proved t o  agree 
closely from one phce to anothera. 

Tidal observations had been cnniod out unofficially for othur purposes a t  Kiddor- 
Pore on t h a  Hooghly from 1806 [I: 347 1, a t  Aiadraa during 1821°, and by Henry 
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GidJom a t  Chittngong in 1837. A mlf-registering tido-gauge had l ~ r n  invented in 
England in 1830, and in 1833 Professor Whewoll had aflked t h a t  ob~erratiorls  ~ h o u l d  
be mado along the  coasts of India1 [ nr,' 119 1. 

The Diroctom saw no reason t o  incur any con~iderable government. ex-pense, 
but, suggested in !834 t h a t  "wkerevor ~cicntific men may hsppen t o  be st.ationed 
trithin tho ticlo-way, they would no doubt rondily undertake t,he dut.y", with but 
( 6  small expense" t o  Gorernment [nT, 1191. From 1842 a self-regisbring tide- 
gauge was estsblivhed a t  Colala Obserrat.ory, Bombay [ m, 191-2 ], and maintained 
undcr the direction of Dr. Buist and ot.11ers. Spasmodic observations wero carried 
out along the coast by officers of the Indian n a y ,  but scldoxn cont.inued for more 
than a month. 

Ererest made bis first conilections t,o sea-level in March 1635 when he had a 
line of  level^ run from the south tower of tho Calcutta base-line t o  the  Hoogbly 
river a t  Cossipore Ghiit close by. Another connection was lllade in Jlay 1839 be- 
tween the north tower and Salkhia Ghiit about a mile above For t  l17illiam [ IV, 49 ]. 
In neither case was the state of the tide recorded. In calling for connection of 
the Surrey-office standard barometer to  t.be Kidderpore tide-gauge [ 69 ] Jl'augh 
pointed out tha t  
the Hoogldy river may bo considered to be a channel c,omrnunicnt.ing freely with the  eea. ... 
The mean sea-level used in former times F a s  ]OF-water of spring tides, and more recently a 
point wns assumed at. one third the rise of the tide. Both of these suppositions are  erroneous, 
and the true mean le\,el now used by  ecientific men is the mean of high and low water. ... 

The height of the tides is rcgulwly registered a t  the Kidderpore dockyard. ... Ample de'ta 
must be forthcoming for detennining the true level of mean watar. ... They will ale0 show 
whether t.he mean level is higher during the southerly monsoon. ... 

If the Kidderpore ... observations are availnble, then all t ha t  k necessary d h e  to level 
from the Surveyor General's office to the t,ide gauge. ... If ... not available, then i t  will d c e  to 
le\*el to the nearest point of the river, and measure the rise and fall of the tide during a semi- 
lunntion. ... It would be ad\isahle to leave fixed n o r h o f  reference at each extremity2. 

ThuilJier made the  connection to his office, and co-ordinatcd his le~el l ing with 
that  carried out  by Simms for the survey of Calcutta [ 71, 183 ] ; 

The zoro or datum line on which all the levels have been calculated k the bottom or sill 
of the stone of Kyd's Dockyard, a point which d l  always be readily identified. ... From a 
bench-mark in the  main Chowringhee Road, the top of the little post, of stone against which 
the main gates of the Sudder Board of Revenue compound shu t  [n, 332-3 ]was observed 
to be 23 fect 6 inches above the zero of the tide-gauge, ... and from this a mark ... has been left 
on the sill of the verandah of the Revenue Board Office immediatelj, opposite the  little door 
leading into the observetog compound, and which reads feet 24.14  above tlie a i d  zero, from 
which point the  surface of the mercury of the standard barometer ... was observed to be f ~ t  
26-69 above the datum line. 

A transcript of the Register of Tides 8s kept a t  Kyd's D o c h ~ n r d  has been obtained. ... It 
appenrs tha t  the  mean of high and low water above the zero of the  gauge during this entire 
period is feet 10-84. ... The difference ...being so considerable during different months, ... i t  
does not appear a d \ i s b l e  to adopt the result of a semi-1unat.ion. ... 

I have found two pnpers bearing on this subject. One by Lieut. Gchalch on the  formation 
of a canal [ m. 14 1. .:. and the other on the level of Calcutta above the  sea by CnptRin ClleapeB. 
In the memoir by  Captain Ch eape...some &strust ie noted regarding the  tide observations. ... 
The height of Chandpaul Ghat is assumed a t  feet 16.47 above the  mean level of the  sea from 
observations of the surface of the Salt Ifrater Lake, and this was Bdopted in determining the 
height of the  old observatory in Park Street [ m, 189 1. The exact spot called Chandpaul Ghat 
cannot now be fixed4. . 

The Surveyor General noted tha t  the  Xjdderpore register k l e a r l ~  sheu-ed 
that the locality of Calcutta is unfnvourable for determining with great precision the  level of 
the sea, ... from the  length of the channel which tides have to traverse, and the  riee of the 
river in the rains. ... The monthly mean tide of the sea itself should be  an uniform level, a f fec t  
ed only to a slight degree by the pressure of the windS. 
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It was during 1848 also, after the measurement of the Sonakhoda base-line, 
tha t  Waugh deputed Thorold Hill to get a new value for the height of the Calcutta 
base-line t o  serve the East Coast and Calcutta Meridiond series [ 21, 66 ] ; 

I do no t  consider the old data perfectly satisfactory. ... The height of low-water at Cosoi- 
pore :Ghat and of high-water a t  Sookchar Ghat were ... derived from eingle determinations, 
to which the  mean monthly rise and fall ... is clearly inappliceble [ 69 1. Even this monthly 
m e w  range was not  ascertained on the spot, b u t  a t  Kyd'e dockyard, several miles lower down 

river. ... But  ... I do not think the present determination can be far wrong. The two ends 
of the base were separately determined, one by low, and the other by ,high, water, and the 
difference ... agrees precisely with the trigonometrical determination. ... 

AS the Iijdderpore Dockyard datum and the level of the cistern of the standard barometer 
of the S.G.'e office are well-determined points, i t  would be advisable to connect one or both 
*th y o w  work. ... A line of levels could be carried from ... Kidderpore Dock to the south 
end of the base Tnth a good dumpy1. 

Hill's work gave revised heights of 84.33 and 9 7 - 3 3  feet above the sea for the 
south and north towers respectively [ IV, 94 1, which 
agree better with the altitudes brought down from Sironj, the discrepancy in which will b e  
reduced from 201.3 feet to 199.1 feet. Illoreover the new deduction will make the trigono- 
metr ic~!  altitude of the Sonakhoda base agree better with barometrical computations, although ... 
no great weight can be attached to  mch  slight differences amongst discordant elementsc. 

Between 1S51 and 1854 the subject was exhaustively discussed between Waugh, 
Thuillier, and Bedford the rirer surveyof'. The latter had run a line of levels 
from the tide-gauge a t  Kedgeree on the open sea to  the Kidderpore gauge, which 
be considered within 9 inches of the t.ruth. This rras extended to  tbe hase-line 
by a series of levels taken by Captain Thuillier, ... h d h a n a t h  Sickdar, ... and Said Mohsin ... 
in October 1853, starting from hlr. Simms' bench-mark a t  Chitpur bridge, and verified by 
another mries of levels from hLr. Simms' value ... of Barrackpore bridge. 
Tbe new correction deduced was a matt,er of about 1 2  inches [ 80 J4. 

As Hill advanced the Coast Series southwards the Sumeyor General directed him 
to make connection with t,he Kedgeree tide-gauge, and an att.empt was made in 
1849 t o  find height above sea-level taking the angle of depression at  Gangra to the 
visible horizon [ 25 1. The tide-gauges along the river and a t  Kedgeree were under 
the charge of Bedford, who g a t e  every assistance in making the connections. 
Similar orders were given to Peyton ; "With the sea so close, false altitudes would 
be intolerable, and ~ o u l d  compromise the reputation of the seriesyp6. 

Duling season 1853-4 Peyton made a connection a t  Balasore, taking observa- 
tions for a full month from 8th December t,o 10th January,  with readings a t  5 or 10 
minute intervals before and after each high and low tide [ 27, 73 J -  

The tide-gauge was fired near the entrance of the Baroda Creek which communicates with 
the B ~ r a b a l a n g  River about f of a mile from ... the sea. The position of the tide-gauge ... was 
fnrther protected b y  a palisade and matting of bamboo, which completely secured i t  agx&st 
wind and waves, ... so tha t  the observations may be said to have been made in 8 mill-pond, 
the water line ... being read off to the 100th of a n  inch. The  gauge was a...rod of wl wood care- 
frilly divided into feet and tenths, and inserted into a thick post firmly driven into the bed of 
the creek to the depth of about 8 feet under ground. ... A pillar was erected a t  the dktance of 
410 feet ... rigorously connected with the triangles of the Coast Serieso. 

The Surveyor General later directed Strange to take every opportunity of mak- 
ing connection t o  existing tide gauges along the coast, or to gauges of his own siting 
and construction ; 

I take entirely a practical geodesist's view of the case, OW object being to find a correct 
value for the sea-level, not  to make resenrches into the theory of Tides, nor to gauge the 
permanence of level between sea and land. ... What  I expect is a result true to less than 
4 inches. ... hly belief L tha t  a semi-lunntion a t  the periods of 6 months apart ~s mfficient to 
deteimine the sea-level. ..: I believe one lunation a t  those two periods will con firm... the result, 

t b t  i t  is a miittor of unnecessary refinement to take more7. 
. . 

- 
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At the end of 1860 another gauge was construoted for erection a t  Vizagapatam, 
the pattern designed by Strarlge having proved a f~ i lu re .  Observations were carried 
out botween 16th November and 9th December 18601. 

TIDAL O B ~ E E V A T I O N ~  : T$'EST COAST 

Jacob connected the  Bombay Longitudinal series to sea-level near Bombay 
by obserration to  a pole set up on the shore from a station about 60 feet above the 
sea. He took anglee of depression to  two high and to three low waters. The 
heights so deduced were carried through the longitudinal series to Bidar, and 
shewed Lambton's height for Damargida to be about 78 feet in excess [ 66 1. 

On the South Konkan series Rivers took similar obaerrations from a t  least two 
stations. Those a t  Meria taken between 6th and 9th  November 1845 gave the 
height of that  station to  be 464.4 feet above the  sea ; 

Tbe &Terence of level a t  high and low water a t  Meria Station was obtained by placing a 
pole of 8 feet high on a rock which was barely covered a t  low-water in a sheltered part  of s 
emall bay, where the water was quite smooth, and marking on the pole the height the water 
rose, which in 4 tides agreed to within 3 inches. 

The distance of the  pole was taken by subtense measurement, and the Surveyor 
General notes tha t  Rivers' deduced height was 
36 t i m ~  gmater than the base i t  is deduced from, and the subtended angle not more than 
about 16 minutes. The same principle use  employed by Capbin Jacob, but the height deduced 
was not more than 7 times the pole. ... I t  would have been preferable to have established, 
a supplemental point on the shore, ... tekiog care that its height ... ahould not exceed 60 feetz. 

Rivem' observations extended more than a week. From the levels of high 
and  lo^ tideon three successive days he determined a mean levelof 3 . 2  feet below 
the highest tide. Waugh pressed for more frequent connections ; 

The intent and object of t sbng  vertical angles ...is to determine ... the true elevation above 
sea level, and surely ... height can be more correctly ascertained by direct reference to the coast 
wbich is only 23 miles distant, than by deriving i t  through B long series of intermediate un- 
verified stations from B o m b e ~ ,  which i~ not less than 274 miles distants. 

Zn his first instructions to  Renny for the Great Longitudinal series the  Surveyor 
General suggested an  early connection to the sea [ 37,57 ] ; 

As the Leighta of the statione of the Great Arc ahich d l  be your ... datum poinb have 
been determined by a very long series of trknguletion, in the early part of which inferior 
in~trumen ts... were used, and no part being verified for height, we may naturally apprehend 
accumulation of error. ... Consider uhether after reaching Aboo i t  would not be advisable to 
send off B branch series to the Gdf  of C ~ t c h  for the special purpose of verifying the height& ... Perhaps mch a seriea might advantageously be entrusted to the Bombay party [ 57 1'. 

This connection was the primary purpose of the Abu meridional series e n t r u s h j  
t o  Rivers in 1850, who approached the marine authorities in Bombay the follovkg 
year for the loan of a tide-gauge, and levelling instruments. Neither instruments 
nor any trained leveller being available, a sories of minor triangulation was laid out  
do- the SBbarmati River, near the mouth of which i t  was hoped to find a suitable 
site for a tidal station [57, 1591. The offer of a self-registering tide-gauge was made 
by Dr. Buist [6g n.51 who m o t e  to  the Marine Department in 1851 ; 

The occasion of setting a tide-gauge to work for the...TrigonomeDrid Survey an 
eminently auspicious one for revivifying the scheme of tidal observations so cordially taken 
u p  by Government in 1845-6, to the promotion of which the Court of Directors pledged them- 
s e l v ~  to the British Association in 1847-8, and of which the o d y  portion that has h i t h e m  
been carried out successfully is that a t  Aden. 

A tide-gauge, the property of Govanunent, was sent to Karachi in 1849; the fittinp-up-fm 
it m m  afterwards forwarded in 1861. A eecond tide-gauge ... was about the Bame time lor- 
d e d  to Porbunder. No  returm fkom the former of these h a w  been received. The la-&r 
re& in store, the gentleman who undertook to take charge of i t  h t i n g  left the station. 



With the Trigonometrical Survey on foot in G o o z e r a k  6urvey of the Gulf of C u k h  in 
'p'rogreas under Lieutenant Taylor [ 1.N. l-a m v e y  of the Gulf of Cambay commenced under 
Lieutenant Repie-nothing could be more desirable than the determination sirnuJtaneously 
+th these operetiom of the tidal phenomena all along the s h o r n  adjoining. Other two tide- 
gauges, the property of Government, are a t  present in oharge of the Society unemployed'. 

In  January 1854 Nasmyth spent several exhaustirig days searching for a suitable 
site for the tide-gauge that had now been made available [ 57 1. Embarking at 
Ghoga on the western' shore of the Gulf of Cambay, and leaving 
the c&blishment to r ewh  n o o n  Bunder in 8 large boat, I hurried onward in a svaller one 
to the mouth of the Sabermuttee and commenced a t  once a reconnaissance. ... , 

The establiehrnent were u n f o r t ~ m ~ t e  in making the bunder. ... The higb, spring tides had 
flooded the country for miles around, and ... a week had elapsed before horses, tents, or baggage 
reached their destination. hlennwhile, partly beetriding s couple of polos borne on men's 
heads, and partly on foot, I had wandered over the whole tract of mud through which the  
Sabarmutti finds its way to the sea. 

All circumstances considered, Tarakpur wm the most favourable point. I had found the 
p~ound  there w ~ a  bard, and there the structure would rest on a firm foundation ... retired from 
the violent rush of the water, and yet the water would have perfectly free access to the gauge. ... 

On one occasion I was well-nigh overtoken by the bore [ 74 1. I wm ... crossing the river 
near its mouth. and wlule yet e m b 8 r r n . d  by the velocity of the current, the &xt feint warn- 
ings of t l ~ e  approaching bore broke on the quick ears of m y  coolie companions, and snldous 
were the looks they directed towards it. A few strides and we should be out  of the river, bu t  
... beyond the water Lay a tract of mud which we hnd yet  to pass. We hed scarcely gained the 
bank when the bore coursed past  us up the stream, nlld then the nearest shelter was a miser- 
able hamlet, to gain which we had to traverse some 10 or 12 weary miles of mud. ... 

bfr. h1cGill on other orcnsione was in t~ awkward 8 dilemma. A t  the end of a laborious 
dey the ground was llis couch, and a tree hi9 canopy, and though he resumed his work with 
the morning sun, the rley was well a d v ~ n c e d  before hie baggage had accomplished the detour 
necessary to pass the river. 

He later decided that  Tarakpur was not entirely suitable ; finding tha t  
the water st Tarakpur durinc neap tide wss sufficiently sweet for cattle t o  drink, and aa 
the observations could not in that case be considered free from the influence of the river, I 
determined on choosing some point nearer the sea, and continuing the triangles to connect it. 

The point chosen is marked on the sketcl~,  &bout 660 yards south-west of Sikotar hIathe 
station. The niud ...k hard. ... It is near to the point of meeting of the present and former 
chenneh, and therefore not  likely ever to be left dry2. 

The Navol draughtsman a t  Colaba did not Like the site, and the Surveyor General 
thought he was right [ 5 7  ] ; 

The inland surveyor looks to the tide obuervations solely as the means ofdetermining the 
mean sea-level ... with regard to-... lst., convenience of access snd  the ahortest ej-mmetrical 
connection with his triangulation-2nd.. calm water, free from undulation in order tha t  the 
heighte of high and low water mny be mcertoinod with the greatest nicety-3rd., tlie stability 
of the zero of h k  gauge or point of reference. 

The timing of the tides is of no speck1 interest to the surveyor, except ua Rn index to the 
observations for height. ... On the other hand to the Naval rnen the tizes, q e  all important. ... 

I consider, therefore, the objectiom urged by Lieutenant Ferguason €0 be quite conclusive 
againet the locelity selected by you aa a station for naval observations, or for Gneral  purposes 
of ecience. ... If  a tide-gauge ia to be  erected by the novel authorities, ... the site aliould 
be suitable for general purpoees, ... and not merely ...to suit our convenience. ... 

If the surveyor drove a tent-peg to mark high snd  low water, and connected the same mith 
hb station immediately, ... the msulta for 2 or 3 d ~ y s  would not  err more than 6 or 6 inches. ... 
The result of a whole semi-lunation may be taken as true to leas than 2 inches. However un- 
scientific such sZprocess. ... the result would be ... knowedge of 8 most valueble kind. ... 

The r e d t  oebfr. Peyton's tidal observatiom shows tha t  an error of 6.71 feet was generabd 
in trigonometrical levelling over 80 miles of BBt end very unfavourable country [ 71 1. This 
b 8 gross error,-nearly 6 timee greater than the greatest uncertainty tha t  could be introduced 
by deriving the ma-level from 2 mcceesive tidee, and probably 11 times grenter t h n  the un- 
oerteinty [ of ]...a few days observations mith very simple means. ... 
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No groea error is likely to be in t rod~~ced by restricting the  obsorvations ...to short periode 
at fnvourable timee. ... Four or five such point8 along the  comt  of ... Kathjawm to BLBllia iq 
the CUM of &kh would beve xy... valuable for correcting your heights. ... A t  one point, however; 
elebornte obmrvations would be required aa 8 special test. ... 

The original intention ... to  obtain a ;Jpeedy reference to t he  sea b y  the shorteet line ... hae 
not  ... been reslised. Gee-level hee not  been determined a t  Cambay. ... On the ~ t h e r  band; 
the triangulation haa been extended a11 over the p n i n m l a ,  and the Great Longitudinal eerie6 
ha8 been carried u p  to the sea a t  Karachi, and sea-level there obtained [ 4 2 ,  in j  1. ... 

Ii =ill be best to abandon the intention of taking the sea-level at Cambay. ... Neer 'Diu 
a favotvable spot may be obtained. Tidal observations appear to have been formerly taken 
a t  Porbundm. ... You may find a favourable position for independent tidal observations ... 
nenr your hill station of Koyka [ near Nilni  1'. 

Connections were therefore made to  the  Fea a t  hliLni and Diu during 1855 by 
D a  Costa, v h o  made one more effort in the Gulf of Cambay without success [57-81. ' Hie first tidal station FTHS selected in hliani H ~ r b o u r ,  35 miles south-east of Dwarka. His 
tide-gauge, ... self registering, had been previously prepared ... under the  direction of Lieut. 
N-pth. ... The observations ... extended from February 8th to 23rd. ... The zero of the gauge 

referred to a stone m a s o q  pilhr which was connected both trigonometrically and b y  
levelling with the adjoining station. ... 

Similar ob~ervations were taken a t  Diu, in the creek ah ich  separates the blend from the 
-inland. ... As the Portuguese authorities refused to allow a pillar to be built, the mark.. 
was engraved upon the stone pavement of 8 martello tower t h a t  guarded the  ferry, and wRs 
connected with ... the Kattywar meridionel series. The observations a t  Diu extended from the 
3rd to  the  17th March. ... 

Mr. D a  C o s b  next moved the apparatus to Bharnagar [ nr. Gulf of Cambay 1, but  his 
scnfiolding bad hardly been set u p  when i t  waa knocked over b y  the waves. Despairing after 
repeated failures of ever being able to Becure 8 firm foundation for t he  pilea a t  t h i ~  place, ... 
hlr. Da Costo embarked in April for Sikotar hfata a t  the head of the Gulf. This station had 
been connected ... by the Sabarmati minor seriea ; ... its site had been fixed upon b y  X'asmjth 
himself. ... Ohservetiom had hardly begun when the bore came u p  the Sebarmsti and swept 
8W8y the sraffoldbg and gauge, the observer himself having a narrow escape [ 57, 73 14. 

lieanwhile Strange had, in 1853, brought his main triangles of the  Great Longi- 
tudinal to  KarLcbi, where he took approximate observations for sea- le~el  on 
three successive days in June, and connected with Nanora lighthouse where sea-level 
had been determined by the naval authorities. Tennant then pu t  in hand more ex- 
tensive observations. He re-erected old gauge between the  Ballard Pier and "what 
is h o r n  as Deep-Water-Point". Special piles were driven to support i t ,  whilst 
the  clock was housed in a shed on dry land, and connected to  the  gauge by wire. 

The Surveyor General agreed to observations running several months. 
t h e  case of the  Great Indus series you will have no subsequent means of verifying 
heights. The series is a very important one, and should have independent ... datum 
beyond c a d  or d i~pu te"~ .  

Tennarit had the tide gauge and its apparatus working by November 1854, 
and his observations were continuous from 1 Sth May t o  17t h October 1855. Having 
connected up  t o  the principal triangles, he submitted in January 1856 a full report 
on the modifications he had made to the gauge, particulars of its erection, and the 
method of recording and computing the results4. H e  =as the first surrey of3cer to 
show any particular knom-ledge of the subject of Tides. 

lIarliham records that  regular tidal observations mere maintained *at KarBchi 
from 1857 by M'illjam Parkes, coneulting engineer of the  Harbour6 [ 194 1. 

Spirit levelling had long been in general practice amongst all engineers fox 
as&rt,aining the rise and fall of ground for drainage, irrigation, building, and other 
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projects [ I : 52, l o w ,  192 ; 11, 17,67, 202-3 ; m ,  14, 526 ; N, 94, 417 1. For  the 
trigonometrical surveyor i t  was moreover essential in the measurement of base-lines 
and in comGcting bonch-marb at  sea-level, where high precision was caLled for 
[ m, 130,526 ; m, 45-694  I- 

The Surveyor General had suggested such levelling between adjacent trigono- 
metrical stations when there was reason to suspect the acc-wacy of reciprocal 
vertical angles [ N, 107 : V, 62-3 1: and i t  was on work of such nature that  James 
Walker gained his first experience. During field season 1855-6 he was employed 
OD the Jogi-Tile series in the Punjab [ 53,65 1, carrying triangles across 
perfectly level country where the stat.ions of obsbrvation were towers raised to a height which 
was little more thsn  d ~ c i e n t  to surrnount the curvature of the ground, ... and where the 
rays ...p zed the surface of the ground very closely. ... It seemed to be well-nigh impossible 
to obtain witisfactory determination of the t n ~ e  relative heights of the stations. 

Wjth tbe approval of the Surveyor General he employod one of his assistants 
in running lines of levels ... between several of the principal stations, and he thus determined 
their relative heigbts with considerable precision. 3Ieenwhile, ... I mess~rred the apparent 
zenith distance of the signals a t  v a r i o ~ ~ s  hours of tbe day, and cccasionally also d ~ r i n g  the 
night, in order that  by compnring with ... Nr. Grty ' s  levelling operations, 1 might ... ascertain 
the exact amount of refraction in each observation [ 65 1. ... 

Mr. a r t y  ran his leveb ... over the diroct lines between the stetions through the rays which 
had been opened. ... A few of the lines cross the river Chenab, and from these he w& obliged 
to diverge to the most fa~~ourable  points for levelling across the river'. 

TKO spirit-levels and six sets of levelling staves had been borrowed from the 
can81 department [ 272 1. The leveb were first tosted and tables taken out for the 
"run" of the bubble for dislevelmel~t correction. The st,aves were of sal and errors 
of g r a d u a t i o ~  were as much a9 half-an-incb in ten feet, tests being made from a replica 
taken from the standard 10-foot bar2 [158-60]. Walker's report on his successful 
results led the Surveyor G e ~ e r a l  to follow up the subject, and he m o t e  to  JTalker 
after his move to the h d u s  series ; 

J h n y  years ago I contemplated the necessity for extraordinary levelling operations from 
the sea over the plains, in order to  establish a safe datum for trigonometrical levelling in the 
mountains of upper India [ 48 1. 

No c o m e  ...h so unfavournbly situated 8s upper India for trigonometrical levelling. 
Situated many hundreds of miles from the sea, ... there is no means of verification st the 
termini of the aeries by  again referring to the level of the 608. ... The only means of verifica- 
tion ... is by a circuit from ... the Bay of Bengal up  to the sub-Himalayas, along their course, 
and down to the sea a t  Bombay and Karachi [ 66 1. 

From sea-level on the Hooghly height,s had been carried by a long round-about 
route to the sea a t  KarBchi-northwards through the Calcutta hleridional Series- 
westward by the North-East Longitudulal to Banog-south by the Great Arc to 
Sironj-west by the Great Longitudinal to Karkchi-adistance of 2,082 miles, +th 
a n  apparent error of 161 foet [6-1. The Surveyor Ge~ieral claimed that  this 
result justified the conclusion tha t  
if the plain par t  were regularly levelled in the way most mitable for flat ground, and combined 
with the trigonometrical hull levelling, we should have an excellent system ... of connected verti- 
cal surveying for all l n t l  G... I n  level ground trigonometrical levelling cannot compete with 
ordinary spirit-levelling, and Gee versa-in hilh and mountains ordinary levelling is ou t  of the 
question, while trigonometrical results are excellent. ... 

The sea-level dntum a t  Karachi has been determined in a most scientific ... manner by 
Lieutenant Tennant with the aid of a eelf-registering apparatus whereby the moan =a-level 
was derived, not  from successive high and low waters alone, bu t  from the entire line of double 
curvature de8tiribed by the tides, whereby the mean uxls of the curve became the true mean 
level of the 6%. The tidal observatione being thus uninterruptedly continued day and night 
over severel wmi-lunar p r i o  &...inequalities have been r o m p m a t e d  [ 74 1. ... 

Ag the aen'es of levels ...to be brought u p  from Karachi to the Punjeb is most important, 
and all our...heighta in upper India must remain provisional until the levelling operations are 
completed, ... i t  is desirable tha t  the undertaking should be no  longer deferred. ... 
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Ordinary 6pirit.levelling hae not  hi thtr to b n  ueed in the Grent Trigonornetrical Survey 
to any gnuat extent. Your o p r n t i o n ~  of ewaon are the first in which the  two cykm ... 
bave &n combined. Your report ... of 16th July 1866 ie a most valuable scientific expoeition 
of ...p ractical rofinelnent. ... 

1t mill ... be n-ssary to draw u p  ... instructions for the levelling pnrties-to argnnize those 
parties-and to eetima te... and prepare a11 the necosanv appnratw. It iA proposed to level 
by circuits so...as to unite a t  central s te t io l l~  of polygons,'gi\ing the levelled hcighte i t  each end 
of the sides. ... The scheme will givo a vcrificntion fit every 44-miles on a n  nverege. 

Eacli lino of levels sl~ould be done by two levellers working together, nlthougli independently, 
each with his own in~ t rumen t  and mensuring apparatus. ... 

You already possess two ~ t a n d ~ r d  levels. ... Any nttempt to  introduce R new d e s i p  of 
instrument would involve us in a11 the  deltiys incidental to the construction of new ~cientific 
appnrntus, and the risk of untried des ips .  ... 

The provision of the levelling staves is also left to youreelf. They may be  made u p  either 
by yourself ... or you can indent on my workshopat CRlcuttn. ... I t  is v e v  des i r~b le  to  adhere to  
ordinnry wooden levelling stav -...provided they are well sensoned and gradunted [ 161 1. ... 

You will require four native levellers in subordination to  your European assistants1. 

It was not possible to start these neK operations during field eeason 1857-8. 
walker himself had been away on military senicc, and on the sick list. The new 
apparatus had taken many months t o  make up a t  Calcutta, and i t  had not been 
possible to collect and train the uew Indian stafP. M'augh chafed a t  the delay ; 

The result of ordinary levelling, if quickly obtained, would be highly apprecisted, and ... of 
immense benefit to... our o m  Department and elsewhere. ... Every mnp now publishingdepends 
upon tJ1e old trigonometric~l datum brought up  from a great distance over unfavourable 
ground 166-7 1. The new datum which the trigonumetrical levelling nnd the Great Indue 
kr ies  will bring u p  will serve to check this result. ... 

I f  the levelling operat.ions were greatly elaborated or post,pon &...their r e sd te  will v e v  
likely become a mere office record known to the Department, alone. ... U a single line ofleveh 
is brougllt u p  from tower to toaer  as bench-rasrks, i t  will check the trigonometric~l le\.elling. 
and any gro$ errors in either mill be preventedg. 

JITalker was reluctant to hurry. He  envisaged thia levelling as a work "of the 
ut.most refinement attainable ... t o  be worthy of the reputation of tho Groat Trigono- 
metrical Surrey for accuracy and precision ". He thought, however, that  
if the levels are only required contempornnbusly with the trinngulation, they m a y  be con- 
ducted with m t e r  refinement thnn usual, ... and ye t  be completed a s  soon as the triangula- 
tion. There i s  still upwards of 300 miles of approximate wries to  be done, and nearly 400 &es 
of tr innplntion,  which cannot be accomplished txfore the end of wason 1860-81. 

I n  two field-seasons a refined series of lev6b may well be carried from Kurrachse to Dera 
Ismail Khan,  or indeed to  the Chuch base-line, if we are content with a single line. ... The  
only essential difl'erence between the proposed and the common systems of levelling consists in 
recording the readings of the ends of the  bubble, and applying the necessary corrections'. 

The Surreyor General accepted postponenlent to eeason 1858-59, but considered 
that  work should commence with the section LBrkhLna t o  Dora Ismail K h h  ; 

h I B ~ R ~ ~ B  the  North-\Vest Himalaya series, the Kashmir operations, and  the new map  of 
the Punjab, a speedy result would be invaluable. 

The levelling should either form circuits of single lovels, or a single line should be twice 
levelled by two instruments and observers. I would express preference for the,  letter. ... It 
should proceed from tower to  tower ae bench-marks, each ndditional bench-marks h i n g  fixed 
as.,.desirable for tJie use of other departments and the public. ... 

The plain levels ahould include a t  least two towers a t  each extremity of the sbries in the 
plains, so t h a t  the oonnection with the trigonometricrrl levelling may be double. 

Colonel Walter &ott [ 192 ]...is desirous of obtaining our results for ... combining 6 t h  tllose 
of the Public Works Department which he is willing to plwe a t  our dispose1 [ 79 r. 

Three Indian surveyors were recruited on trial ; 
One, ... by name Ram Chand, was in the ser\ioe of Mr. ScHagintaeit,  and accompnnied 

hi on an  expedition into the snowy ranges to the north of Ibshmir. H e  partad from his 
m m k r  a h e n  tho latter attempted to p n e t r a t o  into Yarkand, hn\+ first arrangod t h a t  R a m  
a l a n d  was to  go to Lahore to take meteorologial observations end await his return [ 144-7 1. 
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H e  received Re. 60 a month and travelling expenses from hlr. Sohlagintweit, bu t  I hve 
m e n g e d  to pey him hBLf that  ~ s h - y  until be can be  ~ e n n s n e n t l y  released from his engagement 
e t h  the t  gentleman. H e  is very intelligent and promisee well. 

The otherketive surveyors, Nabee Bux and Thakoor Dam, are both of Lahore, and 
likely to turn out  r epx tab ly .  They were strongly recommended ...in the Chief Engineer'. 
office, ... and  were selected by me from e number of epplicants. They also were entertained 
on &I. 30 a month on probetion. 

Two of the new levels were lost on the voyage fiom Calcutta to Karkchi, but 
Walker got sanction to purchase "a very superior standard lecel" fiom "the officer 
in charge of the Bare0 Doab canal" ; 

It isin my office, And ... immediately aveileble for practice. wheress I could scarcely receive 
an instrument from Calcutta in less than 6 months. ... The first pair of IeveUing stacee ... 
despatched i3om Calcutta on the 23rd Febr uarg... m c h e d  Kurrechi on the 24th April, and will 
take a t  leest 3 months more to -ch Rswalpindi. In the reins ... the delaye Kill be greabr'. 

The party was now equipped with "three standard levels by Troughton & Simm 
from the Punjab canal department, ... incomparably superior in delicacy of level 
and in magnifying power to ordinary levelling instruments". Walker was equally 
pleased with the new s t a ~ e s ,  the first pair of which had been 
despatched £rom Kurrech ee... last April, end reached Multan in >Ley. ... It waa handed over 
by t h e  officerincharge of the steamer ...to a new freight agent. ... I applied to  the P o s t m s b r  
and the h d u s  Flotilla freight agent a t  hlooltan, who gave me  to understand ... h t  no moh 
packege had reeched that  station. ... For  the previous six months the missing staves had been 
lping in Mr. Spencer's godoms. ... They ... heve this dey [ 2nd December ] reached my  camp2. 

k e  started work in November 1858, and with Branfill, Carty, and his ~nd ian  
staff worked northwards from tower stations south and west of LLrkhiina, 
whose heights we re... deduced by the triangulation over the hills from the tidal station of 
Manore [ 45 1. They were camed northward8 to  Dera Ghazi m e n ,  e distance of 312 miles, 
over a line which WPS levelled over independentl-y, station by station, by  Major Walker, Lieut. 
Branfill, and  Mr. Carty, the meen of the r e d &  obtained by the three observers being eucntually 
adopted a s  the final value. From ... 3Ieru Pir, the point of origin, 8s far as K ~ s m o r  the line uas 
carried along the sides of the principal triangles, and the heights of a number of the principal 
stations were thus determined. From Kasmor u p  to  Dere Ghszi Khen i t  wes carried over the 
main roed, for no stations hed yet  been built in this portion. ... Stone bench-marla were, 
therefore, left st suitable intervals for eventual connection. ... 

I determined that  blr. Carty should uee the old set [ of staves ] with which he conducted 
hia levels on the Jogi-Tile Series [ 75 1, and  that Lieut. Branfill end myself should obsel-ve 
~imultaneously to the new staves. 

Mr. Cnrty goes in advence with  hi^ own level end set of staves. H e  is accompenied by a 
duffadar who rna~sures equal distances ... with a chain of 100 links, end by a carpenter who 
drives in ... wooden pins, and a f t e rw~rds  inserts o hemiepherical brass brad into the heed of 
each pin for the staves to rest on [ 160 1. ... Lieut. Branfill and I follow, each of us working 
with our own instrument, and observing simultaneously to the new staves which are placed on 
the pins d ready  referred to by Mr. a r t y .  

Regular check was made between the three surveyors, only one major discre- 
pancybeing noted ; 

In n o  other case has the maximum difference between all tluee observers exceeded - 0 2  
[feet], while in more than two thirds of the observetions i t  has not exceeded -01. ... The 
largest difference does not  occur between Lim~t.  Branfill end myself, but  between us and Mr. 
ky, which makes me suspect tha t  they are caused in a greet meesure by the irregulsrities of 
Braduetion of the old staves. ... 

We have thie day received a second set  of new staves, end have no further need to use 
the old ones. J n  the course of B fortnight I o u g l ~ t  to receive a tlrird set. when we ehnll eoch 
be able to work perfectly independently. ... 

There is eo:much advantage in getting on a road or open plain when the direct line pnssea 
through much fingle tha t  we progreas fester by so doing, even when we have to  meke 8 con- 
~iderable detour. Fortunately there are  good roads neur our towers on the west flank, and 
I purpose to carry the levels along them, branching off...ahenever necessary, until we reech 
the last of the towers. ... Thence we will proceed elong the main road, leaving permanent 
bsnch-marks st distances of about 10 milee until we reach the towera of the upper section. ... 
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If ~ v o r y b l l i ! ~ ~  goas on smoothly, I sn t i c ipe t e  8 r e t e  of...100 miles e month, whioh would 
bring us up to Dora Ishmail Khan by the end of this aeseon. ... The work ia exceedingly 
laborious ... and lritllerto we have not averaged so much as 4 milea a h y ,  though we h v e  been 
hard a t  work &ily from mnrim to 3 or 4 o'clock in the afternoon, and eometirnes later. ... 

BreRkfnst tnken during work in the open air haa a tendency to muse apoplexy aa well ea 
delay. It has con~equontly h o m o  a phenomenon which only preeonw iteelf to us on Sundays. 
Hitherto none of ue hae bmn any the worn  for the work'. 

I lately visited Jaoobabad for the expreas p u r p w  of reading all I could find on the m~bjeot 
of levelling in t l ~ o  n~agnificent library of the late General Jacob [ rv, 446;  v, 45 12. I found 
nothing of value in the Encyclop~dia Brittanica, nor in the ordinary worke on the subject. 
In the "Aide-Memoue" of the R.E. enough is mid to ehow that  the miter waa aware of B 

tendency to unequnl refraction from tlie back and forward staves. He recom~nende that  they 
should be set up a t  very short distances from the instrument, and also edviees a complete 
m ~ t e o r o l o g i ~ l  record to be made a t  each stationa. 
Walker's normal practice was to keep distefice between stations from 8 to 10 chains, 
though greater distances were occasionally allowed. Modern practice restricts 
distance to five chains. 

A constant analysis was carried on of the wort of the three independent observers 
both by the surveyore on the spot, and by the Surveyor General and Hennessey a t  
Dehra Diin. One of the changes recommended by the Surreyor General was that  
there sbodd be as much observation carried in the reverse direction as in the for- 
ward, but Walker was reluctant t o  spend the extra time involved ; 

'I'heoretically a circuit system ... closing on the original point of depnrture i the best. B u t  
to have adopted it we must either have abandoned our practice of working in ooncert and 
thus lose a material guarantee of freedom ... from ... casual errors, or we must have worked back 
over the original line of levels, station by  station, and thereby have doubled the time. ... 

In  the field w o n  1859-60 I therefore adopted a medium couree, by which the observers 
were aUowed to remain together, bu t  they were required to level alternets sectione [ about 
4 miles each ] in opposite directions. ... This method, ... with Col. \Taugh's alternating~rptem, 
can be worked effectively and expeditiously'. 

At the close of season 1858-9 i t  was found that the discordance between the 
spirit-levelling and the trigonometrical ~er t ica l  angles along the Indm b r i m  
~ a r i e d  from + 9 and - 3 feet fiom station to etation. During recess a comparison 
n-as made between the height deduced by Tennant's trianguletion and that by the 
IereUing of the Gind Railway and Canal departments, the meeting place being 
"a stone bench-mark ... buried in the ground in the vicinity of the 2nd milestone 
on the road from ShiE;arpore to LBrlihBna". The differellce amounted to 28.68 
feet [7g], which led Walker t o  extend levelling operations to the sea, 
to obtain a satisfactory determination of the height of their origin above ma-level. With this 
object I propose that in the nest field w o n  hlr. Carty and Ramchand, ~ssisted by recorders 
Th&oor Dassand Nabi Bux, should level the northern section of the h d u s  Series from &= 
Gazi Khan to Kalabagh, while Lieut. Branfill and I aasisted by the t u o  new recorders p d  
to the southern eection and level £mm h k u  Pu station to the txw [ 77 y. 

Dnrbg season 1858-9, therefore, TTalker and Branfill levelled dourn to KarBchi ; 
Commencing a t  ... hiaru Pir in the Lsrkhana District. ... they levelled ovar the sides of the 

&anyletion down to the station of blir Khan-where the triangulation from the muth may be 
-id to have fairly entered the plains of Upper Kind-to Karachi. At  hiir Khan i t  waa optional 
for then, to proceed either by the route over the hills, or by the river route via Gehw =...and 
Tatte. Both were very circuitous, bu t  the former was the shortest by about forty miles. 

The river route presented greater feoilities ... and ...as i t  would afford opportunities for con- 
necting together various existing linea of canal levels, and also furnish valuable date for ... new 
winela, aaa  therefore chosen. ... 

The levela were connected with the southern e-ty of the base-line near G r a c h i ,  
and...brought to a close on a bench-mark in the harbour of hfanora, the height of which, relative 
to the meen sea-level, ... had been ... determined by Lieut. Tennant. It was also the origin of 
the trigonometricsl ... heighta of the...Grsat lndus Series. The length of b e  levelled ... during 
the s-on wes 301 miles. 
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The height of ~ a i  Pir as deduced by the t r i a n ~ l a t i o n  was found to be very c l o ~ e l ~  accor- 
dant: with the value derived from the levelling operations. ... The discrepancy ... between the 
trigonometricaLheights and the ... canal levels was ... due to an error of si @...made in combining 
several linea. ... After correcting this error a circuit of ilpwards of 550 miles ... formed 
by  the a m 1  and m w e y  levels closed with a discrepancy of only - 1 1  of an  inch. 

In fie northern mction Mr. Carty and Ramchand ... carried a line'of levels from Dera Ghazi 
m a n  along tbe east 5 q k  of the triangulation up  to  Sandi, the northernmost station in the 
plaim. Thence they worked along the main road, vis Mari and Fathijangl. to the Chach 
vaIIey, closing on the southern extremity of the base-line near Attock. The...line...aas 379 
miles, of which fully 100 miles ley in the rugged and difficult ground of the Rawalpindi District. 

The entire Iength of the  line ... connecting the Chuch bsqe-line with the sea is 959 milest. - 

Cartg sent in his Grst report after comp1et.ing t h e  line from Dera Ghiizi KhLn 
to t he  tower of Ajmad Sindi, just north of.Dera &mail Khan ; 

Mv evea suffer so much from the  glare reflected off the sand ... that I find i t  difficult to bring - - 
up my day's work by candle-light, ;nd 'ti9 only when work is hindemd by stormy weather 
tha t  I have an  opportunity of informing you of the results of my labours. ... Excepting Sundays 
the work has gone on day after day sinca the 16th November. 

The first five sections ... were measured m t h  No. 2 level leading, and my instrument No. 3 
following. This arrangement, continued for 60 miles, was made to afford Ramchand practice, ... 
and whenever I had the chance I used to examine his focus and cross-levelling, and occasionally 
brine him back to remew -...where our Merences were large. I found that  Ramchand, 
whe;her working first or last, gave me results that  1 could depend on, consequently &om the 
9th fo the 14th sections I led the work, 8s Ramcband doing so interfered with the prcges.. . ... 

m e  pace I work a t  would prevent aU attempts a t  cop~ ing ,  and several differences such a3 
008 .  -010. -012. ahich  Ramchand's work shorrs, and of which he always apprises me a t  the 
time, ... make me confident tha t  in Ramchand I have as trustworthy an aid a3 I require. 
... I...recommend him a s  a workmen whose results are not likely to be found materiaLly wrong. 
,. 1 wish I could speak as favourably of the two recorders. Nabbi Bux. if hurried. ... is occa- 
ionally found stumbling. ? ? d o o r  Dass is if anything more areless than he wss last year. ... 

1 have noticed tha t  where the rays to back and fore stations me unequally influenced--one 
lying over moist ground or  having a aandhjll in ita ray, or passing through 8 narroK gap cut 
k. . j  ungle ...- there Ram Chand's vnlues and mine differ however short the distnnce may be. ... 

1 a m  rather anldoue about the line to Sandi which was levelled over in 1856. Lieutenant 
Baeevi a t  Dam Deen gave m5 the  difference between that  town and Ahmad Sindi a s  10.61 
feet. If  I again get the same I ehall be accused of fudging, if I get a large difference I shall 
be condemned as a bungler. Either horn of the dilemma h unpleasant. ... 

Should the Surveyor General's orders reg~rding my working from south to north and the 
reverse reach me a t  Sandi, I can easily c ~ n y  them out by alternate sections. ... 

The tent you were kind enough to send me ... is still holding out, end has been very useful 
£tom its roominoas and loftiness. ... There wss no tent for sale on a11 my  journey d o m 3 .  

The whole line from KarLchi t o  the  Chach base-line, some 960 miles4, was thus 
completed between November 1858 and May 1860, a t  a cost of Re. 42 per mile. 

The error in... height of the  Chach base-line by ... triangulation from Calcutta over ... 1,371 
miles is found by the levelling ...to be about 18 feet. B u t  the error in... the trianguletion ... from 
Karachi over ... 710 miles is only 2 -30  feet. Both are in excess of the levelled value. 

In addition to determining heighta necessary for our operations, we were c3srefuI to fix 
numerous bench -- rks ... for the use of the public, and to connect all canal and railway m a r b  
within range. ... In Sind alone upwards of 250 marka have thus been fixed. ... The Superin- 
tendent of Canals is now drawing u p  a h b p  of Levels in Sind based on our operations. ... 

To guard against errom of  unit,..^ standard bar was made up by  the Deputy Strrveyor 
General a i t h  which the staves were compared a t  suitable intervals during the field aemonB. 

During Beason 1860-1 spirit-Ievelling was carried along the south bank of the 
Sutlej by Branfill, Carty, and Ramchand, starting from a bench-mark of t he  h d u s  
fbries 8 few miles below Bfjthankot. As principal stations of the  Sutlej Series were 
no t  ready when work star ted,  t he  stone bench-marks were connected up later by 
h m c h X n d  [ 5 3  1. T h e  h e  of levels m u  carried through Ferozopur, and  then 
along the grand t runk road to Ambiila, completing 455 miles during the season8. 

' f i r i -hdus ,  o p m i t e  KilBbligb : Fstahjang, 25 m. W. of RHwalpindi. 'QTS. rv & Syn. I (  x-xi-D).  
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( JW 1. .Note by Waker, 25-980. ' 0 ~ 8 .  rv & Syn. ( iv-H 1. 



In November 1860 J'Palker sub~nitted a studied note1 on the  spirit-lovolling 
oprations,  describing the instruments and apparatus used and the  pmcedure 
followed, with instruct ions for future guidance, and, wri tes  Burrard in. 181 0, 
in the long period of levelling from 1888 t o  1909 ... one fact stands out  clonrly, and t h a t  ie 
t ha t  in 1856 the Indian levelling wsa startod upon correct and scientific lines. ... We owe 
much to Genornl M'alker who was the founder of Indian levelling for the care and the thnught 
he bestowed upon the subject before he initiated the field work [ 3 1. 

Burrard gives the following summary of the levelling of the early years ; 
The principal system of ~pirit-levels is thnt  of which the  da tum is the  mean sea-level a t  

hlanora Point in tho hnrbour of Kar~ch i .  A line of which the total length is 1,021 rnilcs, the 
direct distance being 71.2 miles, extends from hlnnora to t l ~ e  Chnch base-line ... traversing the 
V A I I O ~  of the Indus, and pnssing through the portion of t he  t.riangulation of the Great lndue 
series which lies wholly in the pbins. 

Another line, starting fiom the first, ... traverses the Sutlej valley u p  to Ferozepore, then 
turns t o  the south-east, and after connecting the Gurhnsarh and the Rahun series, and the 
Dehrn Dun base-line, passes down the Great Arc to tlie Sironj base-line. 

From the Great Arc two lines have been corried to the  east and s o u t h - w t ,  which close 
re~pcctirely on the 6onnkhoda and the Celcutta bnse.lines. ... 

A connection has been made with the Kiddernore Dock at Cn lcu t t~ ,  a t  which tidal observe- - - 

tions have been regularly taken for some years, and the meen level has long been assumed to 
be identical with that of the  see in the Bay of Bengnl. and has been employed a s  the da tum of 
the trigonometrical heighte in... Bengal. Ita value is given by the spirit-levelling ... as 2.33 feet 
above the menn sea a t  Knrachi, but the mean level at Kidderpore L t ha t  of a ti&] river, ... 
w11ich is nece.essnrilg higher than the sen into mhich the  river discharges [ 69-71 1. 

In all the more modern chains of triangles in which the v e r t i c ~ l  angles were measured a t .  
the time of minin~um refraction [ 64 ] the ... heights a p e 0  very fairly with the  value obtnined 
by the more exact process of spirit-levelling. ... 

On the Great Indus Series the two sets of resulta were worked out independently in the 
first instance. nnd on compnring them together i t  was found tha t  in the southern section tbere 
is a gradually cumulative tendency on the par t  of the trigonometriwl values to  be too greet, 
the mnximlm excess being 8.7 feet. ... From tha t  point onwards there is a gradual conver- 
gence, ... and a t  the terminus the trigonometricel value io 3 .2  feet below the spirit-levelled. ... 

But ,  on some of the older fierim which*were executad a t  a time when i t  was customnry 
to observe the vertical angles a t  any time of the day,  and even d ~ u i n g  the night, errors of ae 
much 100 feet have occasionally been met with [ 66-7 14. 

Reduction, adjustment, and dispersal of errors were carried out  by Sir Sidney 
Burrard, 1908-9, from eleven tidal stations ignoring a n y  situated in estuaries or 
narrow waters. His detailed results line by line appear in volume xrr; of the Account 
o j  the Opcralions o j  the Great Trigonotnetrical Survey o j  India, with the  remark that 
l'although the  accuracy of Indian levelling may in  places be open to criticism, yet 
-...as a whole-it i~ a greatgeodetic operation ... tha t  will continue to be of interest 
for centuries if only the bench-marh are p r e s e r ~ e d " ~ .  

The lines f r e t  run were 
KO. 43, KarAcL-Tatto, 1859-60-No. 63, Tatta-Sliikirpur. 1856-60-No. 5 4 ,  Shil;irpur to 
hlurghai via Kaslunor, 1858-9-No. 55. from Nurghai, just south of Nithankot, across the Lndus 
opposite Dern GhLzi K h h - 1 7 3  chains across main channel-then u p  t h e  left bank of the 
lndus  to  D a v e  K h h  opposite Dera Lsmail K h h ,  and tluough NiEnwLli Ji tohlari Indus  ; then 
north-east away from the river ...to Fatahjang. ... and. ..north-west to  Chach base [ j g  1. 

Carty and Ramchand, 1660-1 ; line 67, Nurghai to  Ferozepur, crossing Indus  below Wthan-  
kot, main channel 26 chains aide.  Line 61, Ferozepu to Neerut  via AmMla4. 

' 

In combining the trigonometrical v i th  the levelled heights the latter were taken 
as correct and final. For stations not directly connected by t h e  line of spirit- 
le\,elling, height was deduced by trigonometrical means fiom the nearest station 
on the levelled bne6. Numerical values of all heights along the  lines of spirit 
levelling are given in tbe latest editions of the Survey of India Levding Panzphlcts, 
published by degree sheets from the year 191 1. 

'DDn. 710 ( 336) ,  10-11-60; pub. Roorkee, 1669, ono. Lib. F. f. 57 & H. e. 4 ;  lecture read 104-64, 
RAS. (mn.) x x . ,  I864 (218-9); MRAS. 33. 1863-4 ( 103-14 ). ' Q T .  XJX (pref. xii ). ' Q T S .  11, oh. 
xiii ( 155-6 ); 9ststions, QTS. u x .  Table XX-; 2 otherstations, Table XLLI. 'GTS. m. A h B (pref. xi); 
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CHAPTER V I I  

SNOIV PEAKS 

Early Observations - Nepal d. Sikk im,  1 8 4 5 3 1  - Kuntaun to Kashmir -K 2,  
Discovery & Name - Compufaliom - B1our-i~ EVEREST : Height - ldenl i iy  d. 
Xatne. 

\HE marvel of the great snow range of the Himllaya as ~ iewed  from the dis- 1 tant plains has been ent,husiaatically described by many early travellers 
[ I : 6 7 7 8  ; rv, 243 1. Though Rennell fixed the positiona of many pealis "by 

good bases" he could not determine their heights, and was content to map them 
as conventional sugar-loaves, uith an  occasional "high mountain seen 135 milee 
off" [ I : 7 6 7  ; pls. 5, 8,14 1. Henry Colebrooke, the Sanscrit scholar, made the 
first reoorded observations for height from Purnea in 1790, deducing 26,000 for an 
unnamed peak [ I : 77 1. Charlos Rsynolds would have seen the mountains during 
his excursion through Meerut, HardwHr, and Rohilkhand in 17934 [ I : 5 j 1, and the 
artistic display of ranges and peaks in his map of Garhwsl and Kumaun looks far 
from haphazard ['II, pl. 3 1. 

The first regular survey of peaks and their heights was n~ade by Charles Craw- 
ford who spent a year in Nepzl, 1805-3, arid brought back a table of dist,ances and 
altitudee of the principal peaks, with proflee of the s n o q -  range, distinguishing the 
p e s h  observed [ n, 70-2, 392 1'. He then ran a survey through the plains from 
Purnea to Rohilkhand sketchin5 in the distant panorama [ n, 27 1. 

B e t ~ e e n  1808 and 1812 Robert Colebrooke the Surveyor General, Benjamin 
Blake, and William Webb, made observatiom from the plains of Gorakhpur and 
Rohillihand, from which H e n v  Colebrooke computed the height of Dhaulggiri 
st 26,862 [ n, 87 ; v, 6 j  1. The British occupation of Garhwal and Kumaun in 1816 
gave Hodgson, Herbert, and Webb even groater opportunities, and Webb's heights, 
including Nanda Devi 25,669, attracted wide intorest [ rn, 26-48 ; pl. 6 la. 

In September 1831 Everest and Peyton took observations ta the Ba~ldarpsnch- 
Srikznta group from Banog, Kedarkiir~tu, and the Cbaur, in extension of the Great 
Arc [ m, 38, 435 13, and d ~ ~ r i n g  1841-3 Du Vernot fixed "Bandarpunch. ..JaonLi, ... 
Kednrnath, Badrhiath, with others", fiom his North Connecting series [w, 71 1'. 

I n  1825 Logan and \Vaker were doputed to start  the longitudirial sories 
that was to follow the foot of the hills and connect the h e a b  of the several mori- 
dional chains without infringing the Nepsl border. The Surveyor General called on 
them to take every opportunity to observe the snowy poeks [ 17, 19 ] ; 

The loft>- snow peeks situated nor th  of Nepal a r e  the  most  etupendous pinneclee of the  
globe. The& heights a n d  relative elevations a r e  therefore most  interesting dosiderntu, ... and  
should form prominent objects in the geodeticnl oporrltionv now in progress. ... The  positions ... 
can be M d  down with t h e  grentost chance of srlccegs from the  stntions of t h e  North Longi- 
tudinal &necting series which ... will efford the  longest haso for determining their distances. 

Their>eightsmay also be deduced with t h e  greatest ecc,~rc\cy from t h e  verLicel englee 
taken a t  the  ahortost distances from t h e m  but ,  ns t h e  re f r~c t ion  adoptsd in roducing the  - 

'Bucbanan-Hamilton (346, la. i i -v i i ) .  'Webb's cburt with lijt of 3.3 p e n l ,  3 l R l O .  Misc. 6-0-21 
[ m, 46 0.4  ; m,. ri 1. ' o s o .  A m p .  F.1&11 ( 8201829 ) ; P o y ~ o n  making a pnnorerna rketcb [ 91 1. 
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obnorvations will form an  important element in the coml~utotions, i t  is desirnble thnt  vertical 
angles should be token 8t 8 great variety of distnnces [ 64, go 1. ... 

P.6. I n  ohnerving unmarked pointe there is nlways a risk of mistakes, becnrl~e' the a p p e q -  
ance of fi ~ m k  varies RO much in  different aspects, and the only way of efficiently checking thn 
identity of the point ie to take frequent oh~ervations a t  short dishnces apar t  [ 95, 227 1'. 

Neither observer succeeded in getting any observations to the peaks, either t b t  
season or the next, for clear views could only be had in the late autumn, and t h 6  
never had the towers reedy so early [ 84 1. Logan writes that  
a c.onsidernble extent of the snowy range was seen on several occnsions during tho months of 
October nnd Kovember, last, bu t  since thnt  period I have never been able to see even t.he 
lower rnngo of hi lb m-ith the except.ion of the 16tl) of hlarch, when the nenrest ones were seen 
for nbout nn hour after sunrisec. 

JYalkcr m o t e  t.hat he "had a fine riow of tho snouy range for two days n 
December last after a heavy iaU of rain, but have not since seen the  snows "3. 

Armstrong was the first to  hare  any succees from Bihgr. On taking charge of 
tho Gora series in Sept,ember 1847, he had beon deputed to lay out the tower 6t.a- 
tione of Logan's eection of the longit,udinal series along the northern bordem of 
a lamparan and Gorakhpur [ 17-8 1. He was first t.o concentrate on observing the 
peaks from the stations from which Logan had been unsucce,rsful, and though hia 
ls-inch theodolite was inadequate for the principal triangles i t  was fitted with a 
fipecial lerel for the peak observations. The snow peaks, mi tes  Waugh, 
are ~ ~ i a  to be only visible during the mont.hs of Octobrr find Koveml)er, and early in December. 
It will tl~rrefore be desirable to reach the ground ... early. ... 

You ought to  commence. ..at some station a Little south of the north extremity of the 
Chrndanr series [ pl. 4 1, ... proceeding regulnrly onwards, and visiting every alternete stetion 
for obscrvntion, inking the  premution to  watch carefully on your mnrch any  change of aspect 
in tllo penks so that  no doubt of t l~e i r  identity may exist. 

A skctch of the appenrnnco of the Hianlnpan range should he takon a t  each station of 
ot,servntion, either by mrans of a camera obscure, ... or by projecting ...to scale the observed 
altitudes find azimutlm of tho principal p w b  and sketching the remaining features by eye 
[ 84-5, 8- 1. ... Trent all the triangles as spherical [ 35 1. The vertical angles should be  taken 
betwwn 24 hours and 34 houre p.m., and such only as are thus taken a t  mininlum refraction 
o l l ~ h t  to  be employed in deducing the heighte, except in the  case of veq- diPtRnt penks vkible 
only a t  dawn or in the evening. 

T o  obtnin the proper factor of refinction, ... tako a few morning and evening verticnl 
obsorvntions ...to one or two of ~11ose eminent penla ~ h i c h  are visible, also a t  3 p.m., so  tha t  the 
dijTelenre between the altitudes observed a t  various periods and those a t  minimum refraction 
may  give the change ... due to the period of observation [ 6 4 ,  84, go 1. ... 

Four verticals, two face-right and two fsce-left, dl Buffice for each point, bu t  when you 
are  detained for more thnn a day a t  any station, the verticals, especially to the highest pet&, 
should be repeated'. 

On 13th and 14th Nocember 1847 Armstrong took angles a t  S a w l j p r e  station, 
a few miles north of Muzaffarpur, to a snow peak which he called ( b ) ; the  whole 
range "was perceptible but rather indistinct for intersection "6. He got another 
horizontal angle from a second station, but no ofher confirmatmy horizontal or 
vertical angle, and all the observations a t  these stations were rejected a t  the final 
computations [ g ~  1. This peek ( b  ) pro-ied identical Ath tbat obsemed m "gamma" 
by Waugh and Lane during this same month from the east [ 83-4, 91 1. I n  reporting 
on Armstrong's work the Surreyor General wrote tha t  
his proreedings were very successful, for during the favourable period he lnid down a11 the 
p r i n r i p l  points on the range visible from bis stations. Among t h ~ e  are all the greet p-9 
formerly rnmured  by Colonel Crr raf~rd ,  and described in Hamilton's Nepal [ n, xxt-ij ; v, 81, 
91 1. Ln addition to tbese heights he nbo obtninsd o b s e ~ a t i o m  to some lofty peaks fwthaf 
east, appnrently a t  ... the head of the Koei River. 

~ $ b l , ~ r v e t i o n s  to one of these mountnins indicate an  altitude higher even t?mn thegreat 
Knnchnnjinga, amounting t o  no lees than 28,799 feet, bu t  on account of the  grsnt distance 
... the o~~servntione require further verification from stations h s  remote. This verificntion I 
nnticirrnte will be accompFshed by Mr. Peyton during the present fieason [ 84-5 1. ... 

DDn. 499 ( 110-3 ), 6 G .  to Chenrlanr 6. hlnluncha,  9 M 4 5 .  'DDn. 4n6 ( 135 ), 165-46.  DDn 
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O b ~ e r v s t i o n s  were taken tn, the  snowy pcda from 7 s tat ions whereby were determined all 
t h e  princirwrY pointa in t h e  range  over an extent of 180 miles1. 

h t ~ o n g ' s  soren statione lay in ChampLran between the Hurilaong and Chend- 
w m  series snd at most of them he got, between 10th November and 26th December, 
complete ~ e t s  of angles, bo th  horizontal and  vertical. T h e  weather  waa very fickle, ... never 
continuing c:em for a n y  lengthened period and, though ... I m a d e  all  t h e  haste  I could in m y  
-chw, ... in mos t  -es...I was d k p p o i n t e d .  

A t  Tehzar~oa, ... though I waited there three dsp, I w a s  ... compelled to leave ... without  
single obm3rvstion. A t  t h e  nex t  station, Rarnnuger, however, t h e  w e ~ t h ) e r  was more 

propitious, but, the  tower am in such B state  of ruin t h a t  I FPR~ unable to mnke  a n y  arrange- 
monte for put t ing u p  t h e  large theodolite, and was compelled to be contented with ... t h e  
11-inch, a i th  which I could only secure a eat of horizontsls in the  early part of t b e  chy. ;.. 
m e  hi lh have t~ince never been bisible'. 

During tho t;urnmer of 1817, bofore Armstrong had started in BibHr, the Surveyor 
General was hin~aelf rnaking secondary observations in the neighbourhood of 
Da~.jecling, from which he fired the great peake of IC~ngchenjunga~. He  had 
origin:rlly d o p ~ ~ t e d  this work t.0 the 3Inlur1cl1a series, but after \\'aLker's death a t  the 
end of April, he took charge himself, as~istod by L ~ n e  and llTilliam Rossenrode. 
Tile political oi%cer, Dr. Campbell, had a t  first reportod that  "the S a m  Rajah 
objects to tlie resort of European gentlomen into hj: territory, even for recre R t' lon 
and exorcise ", but \Vaugh erentually obtained unoffioial permission to visit Tonglo, 
ct commanding point to the west. 

With tho assi~tanco of L m e  he found three ~t~at , ions inside Brit.ish territory from 
-\i..hich good connoct,ion could be made with the principal statioris in the plai&, and 
form good bases with Tonglo for tho intersection of the great peaka4. Lane reports 
that  aftor the cioso of the reins 
we fairly took t h e  field about  t h e  10th or 15th Septernhmr. ... Rossenrode proceeded to t h e  
plnim stations. ... J -~m-ence  to Tonglo, and myself to Senchal hill station. Short ly  a f te r ,  
you yourself proceeded t o  Tonglo t o  obeerve t.he final angles. ... 

Y obeerved t h e  f i n d  angles a t  hill stations Dmjeoling, Birch Hill, a n d  Senchnh hill. This, 
bowc?ver, was not  effected, owing to clouds interfering, until  a b o u t  the  15th November, when ... 
Ro~sc-nrode ... a n d  r n y ~ < ~ l f  imnled i~ te ly  started for D h u m  D ~ n g i  in t h e  plains, ... sub-assis tant  
Lawrtrnce boing lef t  a!, Tonglo Hill ...to ensure t h e  par ty  being undisturbed b y  tfle -picious 
a n d  i g o o r ~ n t  bill t r i k e  while exhibiting their signals to the  stations in theplains  [ 473 Is. 

From these operations wero obtained tho exact position and height of Darjeeling 
and of the great nlourltairls ILmgchonjungs and Chumslhari, arid a few rays, though 
without ~ e r t i c a l  angles, to the great peaks to the west, one of which "ganznm" 
was lator found idontical with Armstrong's ( b ) [ 82 1. Waugh found that  
the  w o a b m  peak of Ka~ichunj inga  at ta ins  a n  eleveti011 of n o  less than  28,176 feet above the  
WR, whic!~ f i r  exceede what  has  hitherto been conjectured. T h e  mountain of C h n r n ~ I ~  Ti... 
which Turner estimated a t  30,000 feet [ I : 394 ] ie proved to b e  only 23,929 feet6. 

Various local authorit ie~ suggested that  the Surveyor General bad boon mis- 
blforrnod 8s to the idontity of Chumalhari, but they erentunlly admitted that  he 
had boon right7. A chart pnbiished a t  tho same time ehowod no femor than 73 
peaks obsorved during these oporatione. Gngchenjunga was hailed as the highest 
mountain in the world, 28,146, and W ~ u g h  kept quiot about Armstrong's ( b )a. 

Walhr  i;herwill, who w ~ a  on survey in the Darjeeling hill8 shortly after [ 186 ] 
comrnonts 011 the plumes of snow that  are a familiar feature of HirnLlnya~l peaks ; 

A current of a ir  pnssing over the wnrm vnlleys of Nepnl is driven u p  t h e  f sceof thesnowy 
rnnge ; a portion of this  current ...as i t  passed over t h e  summit  of Kunchunjinge is condeneed b y  
t h e  bittetjy coI(1 air on i ts  north-weet ... ftrre and t h m  brought  to eight. An indigo plrinter who 
has lived: for 40 years  in the  plnine, and in sight of Kumchunjinga, declnred t h ~ t  nothing would 
convince-him thiit  t h e  mor~ntrxin wna not  tin active volcano [ I ] ,  87 P. 
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On roeumi~lg work on the longitudinal series in N o ~ o n ~ h r  1848 [ 18 1, Logan 
worked uost  through Gorakhpur from the head of the Hurilaong soriea,.and by 
changing hie t,act,ics got sllcceesful obserration~ to  t.he peaks from three statione. 

T h e  u n h a e l t l ~ g  na ture  of t h e  countrg ...p revented m e  c ~ m m o n c i n g  ... operat ions un t i l  t h e  
Iat  Novernbor, at which period t h e  snowy range h a s  generally ceased to be constant ly vieible. ... 
Awnre from pns t  experience t h a t  t l ~ o r e  was little h o  pe...if I &ited unt i l  t h e  towera were reedy, 
... I determined ...to t a k e  t h e  large theodolite with m e  a t  t h e  beginning of t h e  season. ... 

A strong a n d  srrhstantinl pin was driven two or three feet into t h e  ground to mark tho  
centre of tile pillar to be  eventually erected. Three pickets of t h e  =me length were driven 
to t h e  surface of t h e  ground, a n d  on them the  s tand of t h e  i n s t r ~ n n e n t  ars3 plnced, a circle three 
inches wide a n d  5 o r  6 deep having been dug o~rts ide t h e  three pins so a s  to isolate t h e  instru-  
ment  from t h e  observer. ... 

On t h e  morning of the  6th [ Xovernber ]...I sncceeded in getting a v e v  good eet, of observs- 
t i o m  at t h e  s tat ion of Annrkali [nr. Bnhrnich 1. ... A t  Toolsipoor [ 50 m. east  ]...on, t h e  ... 
20th a n d  21st I s l ~ c c d e d  in getting a se t  of most aa t i s iac tog  ob.wrl.ntions to peaks extending 
over o rnngo of t w o  depcros of longitude. 

From t i i s  t ime  to t h e  13th December idle snowy r m g e  was n o t  visible from a n y  of t h e  
stations ... b u t  bnt.-t t h e  observations, the  peaks being most  distinctly seen f rom an hour  
before sunrise to 9 or  10 o'clock, by which time they got. obscured by  clouds. 

I a t t r i b u t s  ... m y  snccess to the  zeal of m y  acting tindol, who succeeded in keeping the  
classic in chnrge of' t h e  instrument ... constnntly on the  alert.  ... B y  t h a  means  I was  enabled 
to hove tlie iqstrurnent le\,elled and raedy for t h e  observations before dayl ight  a n d  to corn- 
mence t11e angles ns  t h e  first rays of t h e  riaing sun lighted u p  the  summits  of t.he mounta im.  
An early visit to t h e  observatory IikePrise enables the  observer t o  nscertain on which of the  
~ 1 ; s  t h e  of  t h e  sun G s t  a p p r  a n d ,  a s  those first illumi?ntsd a re  e\ idnnt lg t h e  highest, 
he  is able  to devote more at tent ion to them. 

The  peaks n o t  being situated on one ridge, b u t  on s e ~ e i a l ,  i t  is e a s e n t i a l l ~ n e c e  s3er~....to 
mnke cnroful sketches rrs f requent l j  as possible. Unless this is dona, one peek dll ... b e  &taken 
for another. ... I am indebted to hlr. James  [ J. 0. X. ]...for a set. of v e r y a c c u r a t e  and  master ly 
sketcfies which h e  genernlly m d e  while I wng taking t h e  angles. These ... rendered t h e  identify- 
ing tho o n  arrival at a new station a mat te r  of oertainty [ 82 ]. ... 

I...succeedod in determining by s ~ m m e t r i c a l  triangles t h e  heights a n d  positions of  every 
prominent  peak betwixt  h e  meridians oiHuri leong and Karnra  [ p h .  3, 4 11. 

At the close of scason 1848-9 Logan took his party to recess at Biussoorie where 
ho and Renneesey computed preliminary positions and height.6 of the pealis ob- 
eorved [ go 1. During h s  next season in the ta.rai, 1849-50, he observed from the 
head of the b u n  series to N ~ n d a  Devi and other Kumaun peaks [ pls. 3, 4 1. 

\$%en .Peyton took up work on the longitudinal series in 1848, uorking east 
iron] the head of the Chendwar series [ 19 1, the Survoyor General directed Jiim to 
make every effort to observe the p a & ;  - 

L a s t  year tihe snowy range remained visible up to about  the 18th December, a f te r  which 
it wae n o t  seen again till t h e  beginning of F e b r u a ~ .  ... It would be  ad \ i sab le  to o b  tab... a 
memo of nIr. Armstrong's observations. ... These will enable you to direct your  instrument  
to t h e  precise pointe he  intorsected [ 91 1. ... 

Tfle great dificulty h i t h e r  to...hss been...that t h e  appro&& series is in process during 
the  favourable season, and  when the  final work commences t h e  hills are in.rrisible. 
Bs a remedy he suggested that  obsorvations should be token to t.he peaks during 
reconnaissance before construction of the towers [ 82, sup 1. Aft,cr decidiug on the 
centre point of the intended tower, obserrations should be taken from tha t  point, 
taking azinlutbs from a nearby referring mark, which should later be included ~ i t h  
the fn~a l  observat,ions taken from the top of the t o ~ e r .  

I...recommend y o ~ u  ... obtaining ... t h e  positions of ... peaks "delta" a n d  "gamma" of t h e  
Dnrjeeling series. ... I particularly w-hh you to verify fib. Armstrong's peak ( b  ), ... t h e  
highest. y e t  mcertained. Observations at Harpur on thia ~k d l  be  v e v  valunble [ 8 5 , 9 3  1. 
& poak ( a ) also requiws to be well verified because t h e  two heighte deduced a r e  very die- 
cordnnt [ 82 ]. ... 

You & o d d  observe a t  difTeront hours  to t ry  refraction. 3 to  4 p.m., o r  t h e  t i m e  of mini- 
mum is t h e  beet period, b u t  8 o r  9 a.m., a n d  sunrise obserr-ntions, a? aLeo valuable on t h e  -me 
peak for t h e  arrke of contrast [ 82, go 1'. 
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Poj*n hnd little success, and after his handi~lg over to Nicol~on \Iraugh directed 
the latter to give priority to the peaks ; 
. The wane of observations b s t  year to the snowy peaks disappointat1 me much. ... ~h~ 

greet eIement_of success appesrs to be careful watching. Men should be on the Iook-out early 
in the to apprize you of the visibility of the rnnge. You should bo in the obsorvA~ry 
&fore w i s e ,  a n d ' d  prepred  to commence horizontal angles 8s soon ns i t  light. The 
verticnl angles map be taken from 8 to 10 o'clock 8 . a  ... , . . 

One of Mr. Armstrong's pe~b a p p m  to be  the higbest Himelag.an mot~ntain, and requires 
having only a single determination of distance and one of altitude, the observe- 

Lions being taken a t  a p e a t  dist?nce [ 82, 84, 91 ]. 
S c r u l ~ u l o ~ ~  care is necessary to prevent confusion of identity. ~s well in the observntiom 

themselves AS in the recording and lettering. ... YOU can use the Enme lottern or begin a new 
wries of your o m ,  giving in the angle-book the 6-monj-rn letters used by  3l.r. Logan hk.  
Armstrong [ 92 1. ... Concentrate your attention entirely on the snowy range -t of tha t  

[Chendwar]. With A powerful telescope you will discover litt.10 knobs and p inb  on 
tlle ~ 2 1 ; s .  The hi&est and most remarknble of these must be taken as points of in tern t ion ,  
mefu l ly  drawing their sllnpe to preserve them in recouect,ion. It sometimes happe- t b t  
peaks are double or treble and lie in a north and south direction. ... Groat attention is r e q u i d  
to l~revent. confwion in such cases. ... Consult hlr. I ,og~n On the subjoct, for & observ~tions 
have been remnriably succsssfd [ 84 1'. 

Ejcolson reacl~ed hladanpur of the Chendwar series on 3rd hTorember 1849, 
and on the evening of that  dote, after a shower of min,  8 se t  of observetiona with the 12.inch 
theodolite was obtcrined to some of the snowy peaks. The party arrived a t  BulaL+pur on the 
6th instant, and remained there for 12 days. ..- The SnoaJ. p a l m ,  ... however, were not seen 
again till the 27th, when horizontal and vertical angles were taken to them with the large 
i n s t r ~ m e n t  a t  Jirol shtion about 32 miles enst of B ~ d a k i p d .  

[ Ln December ] two sets of observations, horizontal and verticnl, were ob&ined the 
a n o ~  pnks-the peaks ( b ) end ( A ) of hlr. Armstrong's series being Among the n-her-t 
Kirzepur stetion on the 6th, 6th, and 7th instant, and  a m t  l k e h e  ...to the same points a t  ... 
Janpeti, Ladnia, and Ht-trpur, between the 8th and 10th of the month, after which period the 
anowy rnnge was never m n  again3. 

Ln January 1%iO be observed a t  Baifii and hiania stations a t  the bead of the 
hlaluncha series [ pl. 4 1, and observations from six of all his stations were used in 
the final deductions of position and height of Mount Everest [ 93 1. 

\.T7augb made one last attempt to  gain permission to enter NepR, euggesting that  
Gorenlmellt rnigbt welcome "the fixing of ... Khatmandoo in an accurate manner" ; 

m e n  I a m  a t  Dnrjiling in 1847, XLr. Hodgson '...thought there would be no difficulty in 
obtaining the wnction of the Nepal Government to a n  underteking of thin kind, and the recent 
-it England of H. H. Jung B a b d u r  d l  ... facilitotc the measure. ... 

r)uring the progress of the operations ... along the northern frontier of British Jndis, 
opportunities have occurred of determining the positions and elevetione of the principl peaks 
... from Cashmere in the west to Kanchinjunga and Chamabri  on the east. ... The results ... 
may be pronounced AS accurate a s  modem scienco can achieve, e v e v  refinement having been 
introduced, and the results calculated in accordance with the k n ~ f f n  6 p u e  and dimensions of 
the esrth. ... 1x0 resulta wilI be more exnct ... as  the distance is shorter, and the difference of 
elevation between the station of observation and the object is leea. ... 

Along the ahole extent of the Nepal frontier the snow range is very distant, and tile eta- 
tiom of observetion low. ... Much more accurate altitudes could be obhined if the triangles 
were extended into the Nepal mountaim, whereby the obsematio us... would be verified, and 
the names of the poab...miyht be escertuined" 92 1. 
Permission was not granted6. 

The Su_rre~or General urged tho  Assnm partmy to observe t.he snow peaks of Silibrim 
and BhutAll from further enst, and ~ 1 - o t o  to  Nicolson a t  the end of 1555, after the 
earlier ob~vnst ions  had been computed ou t  ; 

I wkh& gather togother for publication ... in one view the psitiom and heights of the 
principal ET.imnhva mountnins. The mnteriuls a l r ~ e d y  collechd by nlo extend frorn the &rod 
Koh btween Kabul and P e s h n ~ a r  to... Chnmnbri emt of narjeeling [ 91-2 I. ... 
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During t h e  throe seasons t h e  ARsan~ Lonp'tudinel eericm hrls been in exieten co... n o  notioe 
whr~tover  lms b b n  taken ... of t h e  fact of there heing a n y  d i s tan t  peab to observe. ... I e h o g d  
like to know wllother there a r e  a n y  enow pee la  eas t  of thoee I observed from Dorjeoling, snd 
if there fire F T ~ I S ~  chance we h a v e  of fixing them1. 

N~colson replied tliet though he and his officers had got occefiional glimp&s 
of Kangchenjwiga snd high peaks further east, t,hose had not allowed of successEu1 
int,orfiection. Il'augh u ~ o t c  again after Lnno had takon eyer charge ; 

y o u  a r e  a v n r e  of tllo gront intc.rest which h a s  been arc,usbd in tile c m e  of nlount Everest.  
I f  yo11 1m\.e nn opportunity of investignting t h e  rral  nntive nume of t h n t  etupendous ] > i n ~ ~ a c l e  ... 
i t  will b e  a groat nrqllisition. ... You yourseu ol~srrvorl hlount  Everest from Doorc Dtinqi a n d  
Bnnderjooln near the origin of the Assem series, b u t  you  took n o  verticnl angles [ 83 1. It 
would I,e extremely vnluable t o  rectify tha t  onlission, a n d  ...y our \.erificrrtor?. o b ~ e r \ ~ t l t j n n s  vi l l  
be very lliehlg apprtxiatad. ... 

I f  yo11 retrograde to Diirjeeling, ... I wish you n t  t11e end of SeptemLcr a n d  boginning of 
October, to reviao ell observations from Senchal and  T o n p h  if possible, ... As Doom D a n g  
is nenr Titnlia, you-nlay be  passing tha t  a n y  a-hen the ponl<s e r e  visible. ... I append a liat of 
811 t h e   azimuth^ a t  that  slation a n d  at Bnndejola, a3 well fis hlenei2. 
Laxlo u-as ne\-or able to make theso observations and  it was not unt.il 1880-3 and 
1902 that opportunity came for further work on the peaks of Nepal arid Sildu'm, 

Tho ms. General Tteport of the .North-East Longitudirial series contains a 
long professional note on these observations to t.he sniw peaks. The instrulnents 
usod-from 15-inch t,o 3-foot-were almost a? rariod as the ob.serrers were numerous. 

The pealis -&wed from Jlnssoorie, Landour, arid Sinda had long been familiar, 
and t.heir profile had been faithfully sketched bx  Herbert, Webb, and Pegton3 
[ 111, 37, 39-40, pl. 6 : r, 81 11.3, 91 1. The first Q . T . S .  fixings by Ererest  himself 
in 1834 1 n-, 38,435 ] bj Du T7ernet during 1841-2 [ nr, 71 ] n-ere supplemented 
by R e r l l i ~  and Pej-ton vhon they rerjsed t,bese western triangles during 1850-1 [ 21 I. 
!tile peaks tlius fixed extended from beyond B a n d a r p a c h  on the west to Api on 
t,he T\TepBl side of the K5li River [pls. 3, 4 1'. 

A wide field of noK peaks was opened up after ttbe Sikh war, and there wss no 
longer the political barrier to restrict the movements of the surve~ors,  8 s  s t a  
forbade their entry to  XepBl and Sikkim. Du Vernetnow carried the North-West 
Himalaya triangulation t h o u g h  Sirmi3r and rrestuard to the borders of Kash&, 
fixing "upx-ards of 60 snow peaks" from the principal triangles6. Waugh was much 
disappointed that Logan got no view of t.ho celebrated Nanga Parbat of Kmh- 
bu t  James' extension to PeshHuar gave Tiricb l l i r  in Chit-rZl, and several points 
of the  Safed Koh and lesser peaks to the south were b e d  fro~u the Great h d u s  
series [ 47 ; pls. 3 ,  5 1. 

Alagnificent work was done by DuT7ernet'a assistants who carried t,heir  nor 
triangulation arid planetabling to the highest accessible p e a b  and ridges [5, 201-8 I ,  
crossirlg the anon3 range a t  several points, and fixing a multit,ude of points Gem 
the upper Sutlej to Chamba. They were not able, however, to get. any observa- 
tions to Kiiinet, 25,477 i t . ,  which had beell fixed by Peyton in 1850-1 by only t.wo 
rays, and the Surveyor Ge~icral, being anxiolis to  obtain a more exact position 
and hcight for his final summary [85], directed Keelan to visit Kurnaun on his return 
froril t,he Rahun series in 1857 [ 501 in order to determine 
t h e  position a n d  altitudr of Knmet ,  or f i i  Gamin of t h e  hlessrs. Schlagintweit [ 8 7  1. T h e  posi- 
tion is laid down ... in the  K u m ~ u n  m a p  supplied ... by Mr. Bntren a n d  Captain S t r a c h e ~  [ 187-1. 
These worked on t h e  basis of t h e  Atlas  points. The  position is not  lil;elg to be fkr 
m o n g  relntive to the  G.T.S. pnints, b u t  i t  m u s t  not  b e  s u p p m e d  t o  b e  rigorously e rec t .  ... It 
will be necessr;) to advance a series of triangl os... f ~ m  wbich t h e  p k  can be  observed8. 

'DDn. 692 (356), 10-11 -55. 'DDn. 718 (A-1 ),20-10-66; simihr lists were eent  1.0 t h r  Schlagintweit 
bros. [ 145-61. 'cf. frpce. PP. 14. 'QTS. Syn. ( 6 - r i v  ), Bumvd discusses heights Bundarp@ch. 
to Kedarnith. 'ib. ~ ((Liii-4). 'DDn. 157 ( 3 ,  74), 3-3 & -7. 



This duty \?as assigned to  Lau-ronce Clarke, ~ * h o  set out frorn DoIra  Diill on  
13t31 of )lay,-but owing to t,he disturbod state  of the c o u n t 5  and tho possibility of 
trouble in JS;Hmnun, he  was recalled and the project abandoned [482 J1. 

I t  may here be noted t h a t  this name Ibi Gamin, which is now generally adoptod 
for the  lomor, north-enst, peak of  Icbmet, is said by Alontgomerie to have been 
fimt used for the actual  poak by  the  brot.hers Schlngintueit ; "thoy ha+g most  

a hjllman's broken pronunciation of Tiba  Kame!"e [147]. 
A rlerr field n a s  openod up when nlontgornerie led hie partg'into Kashmir in 

1855, and the Surreyor General invitod Lris attention to thg 
determinntion of tlie heights of t h e  greet  ... mountains, especinlly those appertaining to tlie 
lodjnn Cnucasus [ I :  67  1. and  hrarnkoram ranges. This  is too fwcinnting n pursui t  t o  require 
being urged. ... I have  fur ther  t o  point  ...to t h e  desideratum of firing the  Knnga P a r b u t  ... a s  
well FG other celebrated peeks beyond t h e  frontier [ 86. 223 13. 

With his report for 1555 3lontgomerie submitted a chart showing t h a t  
a l n r ~ e  number of p e r p e t ~ ~ n l l y  snow-covered peaks have  been laid down. The  computat ions ... - - 

~ e n t l y  alter the position of thesepenks a s  given in t h e  old mnps, and make o u t  t h e  whole of t h a t  
portion of t h e  H i m n l n y ~ s  to bo much higher than i t  was thought to  be [ 8 9 ] .  hlany of t h e  
~ n k s  ... w e  above 20,000, nnd t h e  highest peak of Ser and  3ler is 23,400 ; Hugel [ rr, 450 ] 
and Vigne [ IT, 472 ] make  Ser s n d  N e r  20,000. ... F u r t h e r  to  the  north the  h'anga P a r h t  tu rna  
out to  be 26,700 ; Rates  nnd Vibme make  t h e  h'anga Parbn t  20,000 above the  sea. T h e  mistake 
in tbe case of the  b t t e r  iq r e m ~ ~ k n b l e  ns i t s  position WAS tolerably well l a o m ,  b u t  Ser a n d  hler  
and the mhole of t h e  Brahmn range were o u t  from 15 to 30 miles in longitude [ pls. 3, 5, 6 IS. 

The 17 peaks given b y  this  p i s t  eeason's work include ... a11 the remarkable peaks on t h e  
left b ~ n k  of the  I n d u s  t h a t  u-ere no t  lnid down by t h e  301th-U'est K i r n ~ l e y s  series [ 86 1. 
The snowy peak in t h e  Pir Panjal  marked as ( a ) in the records of the  N. w. H i m a b y e  aeries 
aas chosen f o r  one of the  principal s ta t ions of the K ~ s h m i r  series. ... 

The results m a y  nssist in showing whnt  reliance cnn be placed on the  observations to a n  
inzwcessiblo snow pak--Snowy Peak  ( a ), or hroolee H.S. [ 2 2 2  n.5 1- ... A difference in height  
of 18 .2  feeb-in la t i tude ... of a b o u t  21 feet-end in longitude of nbout 5 feet. The  coordinates 
in fact a F e e  8 3  ue l l  as they possibly could, when t h e  effecta of reiraction and  t h e  changing 
ehnpos assumed b y  t h e  snow are taken into consideration. ... 

Ser and  hIer, KoInnrue ,  D i d ~ v m  or Moolee H.s., Bnltal, Harmook, and  Nnngs Pnrbnt  ... 
b ~ v e  for a long t ime been t h e  I n n b a r  ks... of the  count^. ... The common sides ... agree very  
closely. The  heights ...shew b u t  small difference inter  ee6 [ 223  1. 

During 1856 the  party fixed position and height of 36 snov peaks ; 
Nnngn Pnrba t  h a s  been determined ... x i t h  a 14-inch ... theodolite from 11 prinoipnl s ta t ions 

at distances varying from 43 to 133 miles, and  a t  h e i g h b  xvarJing from 7,700 to 16,000 a n d  
odd feet. ... The mean  height of this noble mountain is 26,629 feet above the  sen. N o  p n k  
for 60 miles comes within 9,000 feet8. 

Ser and-nler, t a i n  ginnts-the former white and  the lntter dnrk h v n u s e  i t  iR l o o p r e c i ~ ) i t o u ~  
to retoin much snow on the  hrashrnir side--elso ... colled Nona Khnna,  a s  well as Durn H e  

'Dh. 602 ( 301 ), Report ,  n a h u n  Ser., 1-8-57. ' l ibba = hill ; DDn. 63 ( 381 ). +am. to 8T3.. 23-7-62. 
' D h .  602 ( 152 ) ; 11-1-55 ( 18 ). 4rnodcrn FBIIICS, Err  6 DIrr, or Nun & R u n ,  23 ,410;  x a n g n  Parba t ,  
28,620. 'DDn. 692 ( I l )Report for 1855, 20-3- 56. # d r ~ a i l a  of ohna . ,  DDn. 716 ( 2 3  ), 27-1-67 ; ( M ). 
26-3-67 ; 696 ( 2 i 7  ). report for 165TrB; eketch by T O M .  from FTornmukh, angle-book O B O .  G m p .  F - 1 3 4 3 .  



nnd Pnjnh Hug, boaides other appellatiow. These p e k s  and nll ot i~ere from No. 1 to KO. 14 
Bre well known to those qortsrnen who shoot ibex in the  \Vurd~run valley1 [22- ; pl. 61: 

liontgomerie pointed out that  hie heights might be affected by deflection_ of 
the plumbline and by falls of snow [ 137 1. "The refraction ... has ... been d e b w e d  
practically from our o m  reciprocal observations between principal  station^"^ 
[65, go]. In a note to the Deputy Surveyor General covering a list of heigbh 
for mapping purposes, he point8 out that  they were still based on the  ~ a l u e  brought 
u p  by triangulation from the Kiddorpore tide-gauge [66, 801. He ad& the t  
hitllerto the h'snga ParLat. which is also called D n y o r m d ,  has been p u t  down BB 1Q,000 feet 

... above the sen, rather a bod shot for conjecturnl geography. 
During my three d ~ j - 8  residence on the snowy mountain Hnramook, at upwarda of 16,000 

feet above the sea, I had several Gne views of the Karakoram Rnnge to the  north of the  Indua. 
A m o n p t  others, t ~ o  vexy h e  p o o h  =ere -risible beyond the genere1 outline of the hlusteph 
and Karekooram rangea. Them two penks promise to be high ; they were bu t  fnintly defined 
against the sky, being  roba ably nbout 150 miles from me [ 69 ; pl. 61'. 
H e  dubbed these two p a a h  K I and K 2, but no second shot was got to them 
until July t,he folloffing year, when Brownlow obtxrred them from stations further 
north and the height of K 2 was found t o  be some 28,000 feet 1 89, 229 16.  

In his instructions to Shel~erton and Johnson for obserrstion a l o ~ g  the  Indue 
betweon S h r d o  and Lohe, Biontgomerie directs thet  
the principal vertical observutions are to be tsken *ice on each face ... between ... 1 and 4 p.m., 
and every day ... if weather permits ... All s n o q  peaks t o  the  north of the river Ghyok, and 
to the north of the Indue below the junction of the Ehyok, mill be denorninnkd K 11, I( 1% 

... ... ... etc. All other penke to be called B 19. B 20, etc. 
... Timt must be noted when rertiwls are taken to the m o ~ y  p e h  T h e   cloud^ m l y  

permit t l ~ c  s n o v  p e n k ~  to be  feen after noon, bu t  i t  u o d d  of course be advantageous to t& 
h e m  ner: minimum refraction. ... Peab to the north-east  of the Indus to be called I 1, 12, 

... ... etc., a those ~eala s t  the h a d  of the Lndus to be c~~lled R 1,  R 2, etc. All peaks to 
... . the eouti s f  the Indus on the  Z a m k  ( or Z ~ s k a r  ) side to be called Z 1, Z 2, etc. E; 2 

sliould all :\?a be obsen.ed7. 
Ivith his report for 1860 Jlontgon~erie appends a list of the major pealis fixed up 

t o  tlLat eonson, to  which the 1955 heights are here addedqn  brackets. 
... ... K 2 ... ... 28,287 ... ( 26.250 ) 
... Kanga Parbat, or Daynrmur 6 . 6 2 9  ... ... ( 26,6GO ) 

Ii 5, Gasllerbnun I ... 26,466 ... ... ( 26,470 ) 
K 4, .. II ... 2G,366 "Hidden Peak" ( 2 6 , 3 6 0 )  

... - 0 .  0.. K 38, ,, nr 26,103 ( 26,090 ) 

... ... ... K 3, v p  IT 26,000 ( 26,000 ) 
K 1, hlmhrrbrurn E ... 25,676 ... ... ( 25,662 ) 

... GI.; 30 -. . 25,566 
K 10, Snltaro % n g i  ... 25,392 -.. ... ( 25.423 ) 
h 11 ... ... 25,210 

... P 12 ... 24,696 

... I< 32 ... 24,787 

... K 9 ... 23,970 

... Kun, or Ser ... 23,407 

... ... ... Kun, or Ner -. . 23,264 ( 23,250 ) 

... GK 34 ... 23,182 

This high westcrrn pinnncle of tbe ICarakoram range x a s  fitit ~oer l  and o b e e r ~ d  
by nlontgomorie from Haramukh station, about 25 miles north of Srinagar, on 10th 

1 J A S B .  xxrr, 1857, faring p. 266, chart of iwsks  fired 1856. 'DDn. 716 ( 17 ). 27-167  ; 13-=7, 
to S G .  'D l imar  is tbe Gilpit  name for the p k ,  not the  massij n a m e  rn suggested by Bunnrd & Hayden 
( 4 2 )  ; o. Leitner ( 23 ). 'l)l)n. 716 ( 13 ), to DSG., 27-1-57 J A S R .  =TI, 1657 ( 2 6 f 4 4  ). 'height  first 
d t . d u ~ d  ap 27,928 ; J A 6 B .  ram. 19.57 ( 274 ). 'locat p n u n c i n l i o n  preferred to o 6 c i a l  6L;ardu. 
716 ( 298 ), 30-8 ; 717 ( 63 ), 3&5-59. ' D o n .  717 ( 274 ) ; 51 ( 88 ), T U ~ .  to BTS., 1661 ; cf. oao. Cornp. 
F/12/18 (253, 2Gi) m M .  k G .  Scott; hlason (346-7);SG.h r--S54/813, of 13-7-1955, to GlaLesmnn. 



and 11th September 1856 when he made this sketch in the margin of his angle- 
book'. He got one horizontal bearing to K 2 on each day, and two vertical angles 
on each face between 1 end 2 o'clock on afternoon of 10th [ 225-6 1. 

The Karakoram range is not risible ti-om H a ~ t  which he risited a few days Later 
but Brownlow, who carried the principal triangles forward across the Deosai plains 
during 1857, got both horizontal and vertioal angles from Kanuri-Nar, Bamai, 
and Thalanka on 17th July,  and 7th and 26th of August. These obsertations, 
combined with those taken from Haramukh the previous year, enabled DIontgomerie 
to fix the position of K 2 with a preliminary height of 28,400 feet [ 229-30 1%. 

After further ohserrations by George Shelrerton, 1858, and 'tf'illiam Johnson 
1859 [ 232-3 1, Xontgomerie reported that  the height of 28,287, the mean of 
several results, will probablx not alter much when ail the refinements of computations heve 
been applied. The  peak may therefore be considered the second bighest in t f ~ e  world. ... 
Several other peaks heve been found to be more then 26,000 feet above the see. The general 
results ebow that the ranges to the north of the Indue are very much higher than was ever 
imagined by former explorers [87. 232, 235 1. 

T h e  surveyore found no "reliable name for this gigantic peak" but ,  writes 
RIontgomerie, " every endeavour will be made to find a local name if it has one ". 
His little sketch from Haramukh suggests a n  explanation, for K 1 though 2,600 
feet lover is here by far the more prominent, and has the local name of Brasher- 
brum. In 1931 Burrardpoints out that the great peak had become locally recog- 
nized and called "Kaytoo or Kaychoo". 

Many names have been proposed. ... BIount IVangh and hIount Alberts were considered 
in 1860. Mount hlontgomerie and nlount Godwin Austen were sugg~s ted  about 1886. Mount 
&bar and Mount Bnbar [ emperors of Delhi ] were names considerod in 190&6, bu t  none of 
these names met  with general ~pprova l  in India. So the peak ... has continuod ... as K 2 for 70 
gears4. 

Ln 1888, a t  a meeting of the Royal Geographjcal Society in London, General 
R7alker suggested that  i t  might be namod Mount Godain Austen, but. this was not 
accepted by the Society, nor by the authorities in India5. This name has, hornever, 
caught the  fancy of many unofficial map-makers and travellers, and is in frequent 
uee. The actual facts of the discovery of the peak, however, make the name 
particularly inappropriate. The peak was discovered to geographers by Dlont- 
gomerie and none othera. 

Godwin-Aueten had been employed on the Kashmir surrey during 1857 and 
1858, planetabling in the lower hills of Jarnmu. H e  was with his regiment in 
England during 1859, and it s-ae only after his return in 1860 that  he first saw the 
KsrakoraG mountains. He made a 1-inch plnrletnble surrey of tho Skardo area 
and "skot&ed some exceedingly difficult ground, including a portion of the 
a r a k o r a n i  mountains upward8 of 26,000 feet, ... including some of the largest 
glaciers in the world". During seneon 1861 he completed tho planotuble surrey of 

'GBO. Cornp. F-13-83. 'DDo. 717 ( 36 ), 28-5-69 ; Re or t  for 1800, ib. ( 274 ) : 51 ( 88 ), roH. to 
8 6 .  'after the Prince C o n ~ o r t  of Quwn Victoria. P ~ u r r ~ d  ( 17 ) ;  cl. RJ.. I,  1929 ( 103-4 )_ 
'ROB.  Proga., X, 1888 ( 616 ) .  acf. The Timta,  totter from SO. Pakistcio, 22-10-1953. 



tho glnciors nnd immodinte surroundings of K 2 itself. One of these glacjers appro- 
prjstoly bonrs bis name on the official map [ 5, 235 11. 

In 1930 a conferenoe on the geographical names of the Karakoram region -was 
held in London, at which the Royal Geographical Society and the  Survoyor Gerioral 
of India wore represented, and this conference endorsod the Dame K 2P. 

Observations to the peaks of NepL1 and Sikliim Iia-ring been taken frdm principal 
or secondary stat,ions of the North-East Longitudinal series, their computation 
had to await that  of the principal triangles l ~ u l g  bet.reen the terminal base-lines 
Dehra Diin and Sonakhoda, and t,he connections to the sea a t  Calcutta and KarHchi 
[ 21, 6 6 7  13. The longitudinal series had not been carried out a s  8 single straight- 
f o r ~ a r d  enterprise but, as h a U j  accepted, had been observed by no  fewer than 
six surveyors, commencing in 1845 and not closed until Peyton made the h a 1  
obserrations in Kumaun in 1851 [.167 1'. 

It was only after final adjustment of aU discrepancies t,hat positions and heights 
could be assigned to the stat.ions from which t.hose of the snow p e a b  were to  be 
deduced. The precision of these adjustments was of the greater importance offing 
to  the shortness of the  sides connecting these stations compared with the  distance 
of t,he peaks, and the acuteness of the  apex angles of intersection. 

Preliminary computation of his own o b s e ~ ~ a t i o n s  was made b y  each observer 
in the normal course during recess months:[12-1. Since, however, most of the peaks 
had been obserred a t  different times by more than one s m e y o r ,  the  ident.jfication 
and conlputation had t o  be carried out as one operation, and this was effected a t  
Dehra Diin betGeen 1854 and 18566 [ 91, 128,343 1. 

Earl-j- in 1849 the Chief Computer, Radhanath Sickdhar, had been transferred to 
Calcutta and t,ook no part  in these computat~ions [ rv, 462 ; v, 128, 341,354-5,372 1. 
Later in the year Logan brought his party to  recess a t  Mu~soorie,  here he computed 
his field work which included obserrations t o  p e a h  from three stations [84  1. He 
was assisted by Hennessey, who had proved a ~ a l u a b l e  computer, a ~ d  later took 
charge of a small computing section a t  Dehra6 11281. 

AD essential element of the computation of these heights was the  refraction 
t.o be adopted for t<he long rays-taken in one direction only-through 

atmospheric condit.iorm tha t  were impossible t o  determine ~ 5 t h  a n y  exact,nes+ 
and the Surveyor General had derot,ed much time and thought to working out 
suitable rules and formulz to obtain the best results. After ~ a r i o u s  experiments 
and discussione with Radhanath Sickdhar, Renny-Tailyour, and others, he sum- 
nlarised his conclusions in a departmental order of 1852 [ 63-61. H e  m i t e s  to 
Ilontgomerie in 1855 of the 
uncertaintias of tenestial refraction, of the 1 ~ ~ 8  affecting which our knowledge is extremely 
limited. Although we cannot ... eliminate t h b  uncertain* altogether &om the results of single 
verticals, we can practicrilly reduce i t  within very narrow limits by great  care in the obsercs- 
tions+crupuloue attention to hour of obeon-ation-and by multiplying independent results 
derived from several stations a t  varioue distances. thh wap by a course of experiments 
a n  well-defined peaks of great elevation, observed from many stations a t  great or ~ n n U  die- 
tances, we shell be able to deduce a practiml Law which, if not. univemUy applicable, will a t  
any rate serve as a safe gujde for your observations [ 82, 84, 88 1'. 

In actual practice i t  had not a l ~ a p  beon possible to confine obserrations tp the 
hours of minimum refraction. The refraction coe5cienta applied to the  Tanow 
peak observations were computed from reciprocal obsemations in the  m o a t a i n  
areas of Sikkjm, Garhw5.l and Kashmir, and direme values were applied tg the 

1DDn. 51 ( 6 0 ) , 2 0 4 4 ' 2 ;  c. i - in& d e w  sheet 5 2 8 .  'QJ., XC, Feb. 1938 ( 128,136). 'Adjustment 
to the spirit-lerelling came many jearrr later. ' h k t r o n g ' s  final conoection of the Hurilaong seriea was 
made June, 18.52 [ 13 1. 'an 6ugswM by Burrard, PP. 26 ,( 6 ) ; Nature, =I. 1904 ( 42, 82 ). ' h o L  at 
times Brrnstmng, Wm. Beverleg, Mastere, Clarke. ' DDn.  692 ( 162 ), 11-1-55. 



various r a p  ; those umd for rays from Jirol H.s., t o  peak xv varied from -072655 
to -07527Z1. The subject has been discussed at  length by Burrard, de Graaff 
Hunter, -and Gulatee [ 96 1'. 

By Eobruary 1856 Homessoy had completed computation of 
t h e  H d a o n g  meridional aeries. ...- Nor th-Eas t  longitudinal eerie3 : ... triangles for bmes, ... 
@bout  3-triangles t o  Himalayan and  sub-EIimaleyan points, a b o u t  600-single deduct iom, 
orincipal latitudes a n d  longitudes, a b o u t  460-Himnbgan heights, ... vertical angles, 360, 
i m s i d i  eeveral others  computed for identification a n d  rejected o n  h g r e e m e n t  i f  results 
( a b o u t  50 finished ). 

Projected rough sketch of t h e  principal series ... a n d  Himelayan  a n d  sub-Himalayan points 
on a scale of 4 miles t o  t h e  inch for t h e  purposes of identi6rxitionS. 

This chart showed the rrbole length of the longi tudi~al  series, with the Darjeeling 
work, and all rays to the peaks. The individual observers, having no knowledge 
of any names, had allotted their own characteristics-Armstrong and Nicolson 
the small letters a ,  b, c, etc.-Logan most.ly accented letters K', L', M', etc.-Waugh 
and Lane the greek letters. Hennessey now numbered in a continuous series from 
the east a11 those peaks that had worked out  successfully, "including-I, Chornalari- 
n, Kanchinjtmga-xm, 3Iakalu-xv, hlont Ere res t -xn ,  Dhaulagiri-~vm, 
Handa Devi", etc. 

Armstrong's ( b ), reported as  28,799 feet from a single angle of elevation taker1 
b e t , ~ e e n  2 and 3 p.m. [82 1, n-as proved to coincide ~ i t h  Nicolson's ( h ) and the 
Darjecling grLm?na, and was computed out as  serial xv from seven principal 
st ntio~ls, which gave six vertical angles from which the height of 39,005 was deduced. 
Though the rays observed by Arrnstrong and \T'augh were rejected', they con t r ib~ t~ed  
to tho identification and to Nicolson's success [ 84 1. Lane's horizontal ray  from 
Dum Dangi was used for computat.ion of position, but was accompanied by no 
vertical angle. Throughout these computations the procedure was that  
in cases a h e &  o ~ l y  t w o  intersections to a peak have  been obtained, unlcss t r o  accordant  
hei-gbts have also been observed, i t  h a s  a s  a general rule been rejected. T h e  maximum differ- 
ence allowed to a common side of two triangles formed by three intersectiom ie 200 feet ; 
where t h e  difference has exceeded this tbe  peak has  been rejected [ 82, 221, 234 n.7 Is. 

Nicolson completed observations in January 1850 [xg, S j  1, and presumably com- 
puted preliminary height,s a t  IIonghyr where he spent the rains of that year, but 
the Surveyor General was in no hurry to  proclaim t,hem6. LI Decomber he asked 
the Chief Computer in Calcutta to rerise t,he form for computing geographical 
positions of snow peaks at distances over 100 miles and w-it.h azimuths up to 45' 
from nort,h. For tho next four years he was discussing re.fi.action coefficients [ 6 j  ] 
and the datum zero height which had t o  wait till Termant co~upleted tidal obserra- 
tions at Karlchi a t  the  end of 1865 [ 74 1. As a h a 1  chock he wrote for the  old 
records of Charlea Crawford and Webb and was delighted to find close coincidence 
with Cramford's D h a ~ a b a n g  and \T.'ebb's DhaulHgiri [ m, 46 n.6 ; v, 81, 92 1. For 
the peaks further west the Chief Computer sent. u p  from Calcutta t,he "Himalaya 
Angle-book No. 1 of the Great Arc, which contains a sketch of the s n o F -  pealie 
taken by Mr. Pej-ton from Kiderkanta station" [ 81 1'. 

On 1st March 1856 Waugh a t  last felt justified in promulgat.ing a few of the more 
important heights, which he did in a lett,er to Th~~i l l i e r  in Calcuttas ; 

With  m y  letter 99 of 18th December 1856 I trtrnsmittod 8 geopmphicnl memornndum on 
t h e  identification'and revision of height of ... Dhnulngiri ( originnlly monsumd b y  tho lnte 
Captain W. S. IVebb ), a t  one t ime supposed to b e  the  highest rnountniu in the world, though 
my operat-ions in  1847 proved Kanchinjinga to be m11ch higher [ 83 1. ... 

T h e  cemputations of tlle positions a n d  elevations of all t h e  principal penks ... f iom As3em 
to t h e  ~ a f e d -  K o h  ... have  been provisiontilly completed. ... P r e ~ i o u s  6 publicntion, however, 
i t  ie e s e e d a l  thn t  the  computations should b e  a c r u p ~ ~ l o u s l y  revised, a n d  every refinement of 

' OBO. Cornp. B. 310 ; QTS. Syn, xxxv ( x v ~ I  ). 'Rurrard 6 H ~ y d p o  ( 53-82 ) ; Hunter ( 0-7 ) . 
G u h t e e ,  TP., 4 ( 0 - 7  ) ; 8 ( 2-4 ). *DL)n. 723 ( 270 ). 1 3 - 3 6 5  ; 073 ( 1  ), 2-7-65; ( 10 1, 1 2 - 1 1 6 5 ~  
DDn. 32 ( 9  ), Report by Benncnseg, 23-3-60. ' OBO. Comp. A - 1 1 4 7 .  ' QTS. 8~71.~ X.XXV ( xr-I ); 
a thinking, ponsibl~, of the acepticirm aroaqtd by Webb's rmulta of 1816 [nr ,  461. 'DDn. 6G5 ( 167), 
1 8 - 1 W 5  ; 32 ( 87). with List of Craaford'e prsh ; 070 ( 02 ), 9-1-60. ' DDo. 805 ( 182). 



ootrection introduoed. ... T h e  mvision h a s  proceeded to Romo ex ten t ,  a n d  I a m  now in posses- 
ajon or t l ~ a  finnl vnluaa of tho ponk designatad xv in the liet h the o5ice of the Surveyor 
General. ... We have  for Borne years known t h n t  thia mountain ie higher t h a n  a n y  tiitherto 
rnorrmed in India ,  a n d  most  probnbly it is  t h e  higliest in t h o  whole world. 

No official corroboration hns boon found of the statement tha t  1852 urag the 
fmt. thet  the Surveyor Gono~al first knew of the  gront height of peak xvl. 

earlS as 1648 ho had reportod Arln~troilg's height ( b ), and this would have beon 
confimOd by Nicol~on's field c~mput~at ions  of 1850 [ 82,gx 1. JVaugh co~ltinuee ; 

a n  at tested stntomont on t h e  g e o g r ~ p l ~ i c a l  positions n n d  elovatione of  Dhoule- 
giri, >Iont Evereet [g4] ,  Knncliinjingu, a n d  Choomlar i .  ... You o r e  at l iber ty to mnke  use 
of t.llp,fie msulta in anticipation of m y  fortlicorl~ing report  on tlie positions a n d  elevntione of 
011 t h e  principal p n k s  of tho airnnlnyn range. 

justice to my able nssistnnt J. Henneaqoy, i t  is propor to arl~ncnrledgc t h a t  I am grmt ly  
indehtod to him for  his cordial co-oporotion in revising those computations. ... 

Clioornnhri 1 f rom 2 s h t i o n s  ... height  23,944 
Knnchinjinpn . 9 ., . . . ,, 26.1 66 
BIont Everest  X V  ,; 7 ,, ... ,, 29,002 
Dhoulagiri =,I1 ,, 8 9 ,  -.. ,, 26,826. 

Hellnessoy now proceeded to  revise t.he comp~ltations of all the other pealis by 
8 Z l p l S ~ g  the same coefficient of refraction tliat had been used for the Si&m p e a b 2 .  

Jyhoteror hi6 intentions, he made no change to the heights above reported. 
me steps required to c o m p l e h  t h e  fino1 values of height  of H i m a h y a n  po in t  n a r e  ; ... 
( 1 ). 7110 adoption of a constant  rat io  TIC for each of a11 t h e  stations a...from a.hicl1 

is observed, as ale0 for each of all stations which fis other  heights, conjointly 6 t h  the fore- 
going stations, r/o hax-ing been adoptmd for only t h e  Darjeeling branch triangulation, 

( 2 ). The  computation of subtended angles, c o m p a r ~ t i v e  difference of height,  a n d  heighb 
a b o ~ r e  soo level, for obsarvntions from all the  stations included in ( 1 ). 

addition, ... i t  is ewontinl t h u t  1 should examine t h e  working a n d  results g e n e r d p .  
NO was orerlooked. At. the Surveyor General's requost tho chief 

Colllputsr amended his formula for "the correction required t.o the height of 
difitsnt mountnine to reduce to the ellipsojd ~ h e u  the difTerence of latitude 
LTmt,'', roforring to the 1842 edition of Puissant's Geodhie, and Hennessoy ad ju t& 
the hojfht of Peak XV by 0 . 2  foot on this a c c o ~ l t ~ .  

Jlarch 1856 the Surreyor General issued 8 complete list of peak8 in s e ~ a l  
ardor I to  L X ~ ,  with the local names where huoffn, and the obserrers' distin- 
glli'ishmg charactoristics [ 85 1. Those obserrers included - QauFord - Jvebb - 
Hodgson - IIorbort - Waugh - Dl1 Vemot - Reany-Tailyour - Logan - Lane 
- Armtrong - P e ~ t ~ o r i  - Nicolson6. L I  Jsnuar? 1860 he sent to Calcutta for map- 
ping purposes a comyloto list of point,a based on the K.E.  Longit.udjna1 series -<th 
posit,ions and heights. He  was st*dl uncertain of' the identity of some of t,he early 
peaks, such as Cradord's  Gosainthan and Kirkpa trick's Ji bjibia [ n, 70-2 1 ; 

~t my intention to draw up a report.  ..to Government, in order thnt. perrllission map be 
obtnir,ed from tho  h'eyml Durbar  to m y  detntching 8 p r t * ~  into h'epnl, m the  only Accurate 
way of so]\ing these geograpllical questions sf i t isfncbri ls  [ 85 1'. 

All tho peaks from Sikkim to bojond tho h d u s ,  u-it.b tho rays of' observation 
t,be triangles on which they are based, are shown on the 32-I;lile chert of 1857 

[ 121 I, and abo  on the 96-mile Index chart of 1870 [ 3 I. hIucb interest,ing 
information about them d bo found in Burrard 8r. H a ~ d e n ' s  Skdch oj  the Q ~ -  

graphy and G ~ o b g y  o j  the Hi??mloya J f o ~ 7 l t a i 7 ~  and Tibet, and in Bfason's ~ t ~ d ~  of 
Am. his preface to  the final proofessjonal report on the N.E. Longitudinal 
serjes dated 1909, orle of tlie Isst to be conipl~t~ed, Bur1.al.d claims that ,  
on an svertrge t h e  points on t h e  Himalnga I i Io~mtnim are  correct in Intitllde to 4 o f a  ~-, ,d,  

in longitude to about  half t h a t  quant i ty .  T h e  heights a r e  probublg t.rue to 10 feet, but 
they a r e  au too low from t h e  deflection d u e  to mountain at t ract ion.  Deflection causes the 

1 B-ad 6. Hayden ( 195 ) ; h'aiurc IDOJ; ( c, 82 ) ; Hoaard.Bury, Iniro. by youIlghusbaDd ; 
c&. R., L, 1 9 2 s  (246) .  now knoan to bare Lpen exw.%ive, Hunter, P P .  14. a r l o  
coeffjcjent. 'DDn. 673 ( 2 6  ), Hennr-.qej to SG., 6 3 4 0 .  'DlIn. 671 ( 81 ), 6 G .  to Ch. Cornpr., 1 8 - 7 4 ;  

DDn. 600 (237 ), 11-%66; re. 15 (9'3-101 1. 'DUD. 32 ( 120-3). 223-58 .  *DDn. 60 ( 112 ), 
EG. to DSG., 6-1-60. 



&we of the  gmid to be inclined to tha t  of the mean spheroid, nnd also to be rtri.wd verticnlly 
above t b t  of We spheroid. ... We w e  reluctant to introduce the additional oomplexity until 

p o m  more certain d~ta?.. 

I\.IOUNT EVEREST : HEIOHT 

The height of Armstrong's peak ( b ), 28,799, was derived from the nearer of 
the two stattiom, distant 160 and 180 miles, frcm which i t  was intersected, and the 
S-egor G e r ~ c r ~ l  told Government that  he awaited verification "from stations 
less remote [ 8 2  1". Such verification did not come till Decumber 1849, when 
Nicolson got a series of obserrations from stations between 108 and 119 miles dis- 
tant. Tho final height had to await var iou~ adjustmellts and a reliable datum level. 
The result was taken out for Peak xv  by Hennessey's oomputing section a t  Dehra 
Dijn by the end of 1855, and announced by tho Surveyor General on 1st March 1856 
d t h  the name Mont Everest [ 91, 94 1. . 

Position was obtained by 11 t.riangles formed by rays from 7 stations-that 
taken by Lane from Dumdhangi having no vertical angle-leaving the following 
six stations, from which Nicolson had taken vertical angles [ 85 J ; 

Jerol g i ~ i n g  height 28,992 feet Ladnie . . . ... 28,999 feet 
Nirmpur ,, ,, 29,005 .. liarpur ... ... 29,026 ,, 
Janjapati  ,, . 29,002 ., AIenai . . . ... 28,990 ,, 

giving a mean value of 29,002, which remained the official ralue till 1954, except 
for a few years from 1690 when a correction of 8 feet brought by spirit-levelling was 
temporarily admitteda. These atations lay betueen 240 and 270 feet above sea- 
level, and a t  distances averaging 96 miles ffom the pea.h.  

Burrard states that the close agreement was effected br slight variat.ion in the 
coefficient of rohaction used, which lay between -072 and -075, now l a o m  to have 
been about 15% too large [ 65 n.7 13. The rert.ical angles had all been taken b e t ~ e e n  
2.30-6.30 in the  afternoon. 

As Waugh repeatedly pointed out, the restriction of obscrration to  dist.qnces of 
over 100 miles destroyed all hope of precision. For any sat,isfact.org deterruination 
it waq imperative t.o allow surveyors a very much closer approach. Further obser- 
rations were taken from Sikkim after 1860, vihich h3d the advantage of greater 
elevation, though still a t  too great a distance4. Combining these observations wit,h 
thoso of Nicolson, and using lower oocfficients of refraction deduced from Shaw's 
researches [GG], Burrerd deduced a new height., 29,141, whioh he published in 
1905 wit,hout claiming i t  to  be in any way final. He had no data for a d j u ~ t ~ m e n t  to 
the gooid, and insufficient grounds for changing the original 29,002&. 

MTaugh W e 8  fully aware of the obstacles to accuracy-t.he length of the rays- 
the uncertainty of refraction-and the indeterminate dDflection of the plumbline 
from mountrain attraotion [ 65 1. H e  was already in touch u-it,h Archdeecon Pratt  
on this  l a t b r  subject [ 13- 1, and i t  ~ a 3  indeed his great. interest in the subject 
that led to  later research by Burrard and others, and to knowledge of the geoidal 
figure of the earth. As a result of field observations after 1910 sufficient material 
was collected t o  allow tentative estimates first of 29,080, and then 29.050. for the 
height of Mount Evorest above the geoid. h 1 0 8 ,  howevor, de Graaff Hunter 
advised that  any change in the official height should await obwmations a t  shorter 
rango, wh&f in 1951 Bornford put t,ho case for "no change" from an erninuntly 
practical point of view ; 

I t  is prem<turo to make any obonge : 29,002 ie probnhly a bit low, but i t  still might be 
mmect, and i t i e  probably better t h n  20,141. Anyway, there is the  general rule t ha t  heights 

' ~ 8 .  15 ( 26 ) ; QTS. m & Syn., xxxv ( xiv-L) ; Burrard, 25-11-1909 ; cf. cornmont8 in TP. 8. 
'CBO. G m p .  B-316, 6/1 I ; DDn. 605 ( 182 ), So. to X G . ,  1-3-68 ; Burrad 6 Rapden ( 66 ) ; OTS. charte, 
OR., 1890-9- 'Burrard & Hacden [ 5 4 4 2  J. '3 stations 1880-3 ; 2, 1902 ; nearest about 90 m. &tarts, 

8.507 to 11,920. 'OBO. G m p . ,  B5-8 ( 273-87 ) ; OTS. ; PP. 9, 1905 ; Burrard h. Haydcn 
( 1 3 3 6  ). 



aro nunlea, and froquent chnnge b intolerable. \Vhntever the  error may be, neighbouring lower 
penks are  likely to be  wrong by a sirnilor ornolint. ... I think it would h e  very wrong to 
chonge from 20.002 until the Surveyor Goneral of India i s  able to decide on a height l%ly to 
be finally correot to within 10 or 20 feet1. 

From about 1950 the situat.ion was entirely changed b y  tho opening u i  of 
Nepiil, and from 1952-4 parties of Indian surveyors were pormittod t o  entef- east 
Nepiil, oxtonding triangulation to stations wit.hin 60 miles of Bi t .  Everest, a t  hejghts 
betwooll 8,000 and 16,000 feet. Further obserrations taken for gravity and defleo- 
tion indicate a rise of about 109 feot from the geoid in tha t  region. 

Analysis of the results enabled the Surveyor Gcnoral to promulgate a new 
offjcial height of 29,028 feet above sea-level a t  time of minimum depth of snow, 
and this is considered correct to about ten feet'. There are still too many indetor- 
minate fact.ors for an exact figure ever to  be obtained. 

R7augh's figure of 29,002 was a fortuitous approximation to this lateet ralue, 
his excsss correction for refraction being almost balanced by absence of correction 
for pl~unbline deflection. The survey of t.hese colossal peaks was, however, a tri- 
umphant achieremont, entirely due to his grasp of essentials, and to t.he determina- 
tion e t h  which he directed both field and offico operations. 

From the very circumstances under which its existence was &corered, that  ia, 
by observation fiom the plains of BihBr, one hundred miles distant., it.  as impossible 
for the surveyors to  make close enquiries regarding a local name for this king of all 
the poake. Waugh had emphasized this difficulty when be prossed for permission 
for a survey party to entor Nep5l[ 8g,g2 1. Though a few of the most conspicuous 
peaks had names tha t  were h o r n  to all the world, the  highest of thom all was far 
from conspicuous, haring an aro of satellites t o  conceal it from the south. 

&ding no local name, Waugh felt entitled t o  propose one of his o m  choosing, 
and he writes to ThujVler in March 1866 [ 91-2 ] ; 

I was taught by my  respected ohief and ~~redecessor.  Colonel George Everest, to a s s i p  to 
every geographical object its true local or national appellation. ... B u t  here is s mountain, 
most probablx the lugliest in the world, without any local name tha t  we w n  discover, whose 
mt ive  appellation, if it has any ,  will not very likely be ~scer ta ined before we nre allowed to 
penetrate into Nepal, and to approach close to this stupendous snowy mass. 

In the  meantime, the privilege, a~ aeU as t l ~ e  duty ,  devolves on me to assign to this lofty 
pinnncle ...a name mhereby i t  xxmx be k n o m  among geographers, and become 8 household word. 
... I n  testimony of my  afTectionete respect for a revered cllief-in conformity with ~ h t  1 
believe to be the wish of all the  membera of t.lm scientific depnrt.ment over which I have the 
honour to preside--and to  perpetuate tlie memory of t h a t  illustrious mester of ncrurate 
graphical research-I have determined to name a s  noble poak ... blont Everests. 

B e  chose this form "hlont" as more appropriate for a single d e f i r ~ t s  peal; 
oppusod to  a n  extended mmsif, but changed to "Jlount" a year later. The 
nalnc Everest was "cordially" accepted by t h e  Secretary of State'. Thujfier 
announced the discovery a t  a meeting of the Asiatic Socioty on 6t.h Augustb, and 
explained the mode b y  whioh these snowy and distant prraks had been laid down, ... and 
~howed  thnt the independent results of 81l the obsarvatiom to Mt. Everest were most  ati is- 
factorily acco~dnnt,  in fact, ... closer than could have been expected [ g 3  1, becnuse the 
mo~mtain,  though lofty and massive, is not [ Been 8s  ] a s l ~ a r p  well-defined p a k  and wes 
observed from great distances. 

This announcement was jmmediately challenged by Brian Hodgson, forGerly 
political Reside~t.  at KBtmgndu, and now residimg a t  Darjeoljrlg [ 85 n.4 Is. I n  a bt te r  
d a h d  29t.h August to the Asiatic Society he clnirued that. the newly found-peak 
could be nono other than Derndliunga, or Bhairathan, both nnmos ~ o l l  A-noffll in 

'Qeod. R., I, 19109-5, Hunter (267-99) ;  m, 192-6 ( 1 3 s  ) ;note by Romford, 16-12-1951. '61 
Fuoa 93, Kov. 1954 ; TP. 8, 1 9 3  ; HJ.,  xrr, 1955-8 ( 1 7 4 4 ) .  'DDn. G G  (183) .  S G .  to DSG., 1-5-56. 
'SSI., mil.. 2-1-57 ( 24 ), repljing to SG.'a lottor of 17-7-56. 'relmrtod, Ben .  Hartaru, 28-8-56. @ m d g .  
Darjeeling 1844-69. 



tho anciont litoroture of Nepzl. JVaugh was scopticol, b u t  spent  some t ime invosti- 
this claim which ~ t - r w  strongly supported b y  the  Asistic Society. Ho  writes 

to Thuillier in tho course of prirate  correspondonce ; 
Of theften pe& or more which may be Deodhange, nobody b u t  a w e d  Burveyor, 

hknSuloting from a fixed point of departure into Nepal, could identify Deodhnnga and prove 
i t  to be f ie same as Nt.  Everost or any othor point. Nobody in tho phins can point out  Deo- 
b g a ,  not  even a Gorke, nor from Derjeling or Katmandoo. It is impossible for a buman 
Ling,  however well acqunintod with a p o d ,  to  recognize i t  for certain a t  a p e a t  distance under 

of aspect and position. ... The difficulty is well 1inox-n to us, bu t  not  to Hodgon  or 
the Asintic Society [ 82,  227 1. ... 
a. Hodgson considers the native name of Mont Everost iR Deodhanga or Bairothnn. ... 

T]l- names appear to o p p r t a i n  to some pcli nenr the Kut i  Ghat, but  as the  position of tha t  
Ghat is uncertain ... t l~e ro  i s  no point of dep'arture for our investigations. The  evidence only 
shows tha t  there is a peak called Bniraoo or Deodhnnga considernbly to  the east of a t -  
mnndoo, but  there s r e  mnny p&. ... We have nothing on which to base a verification1. 

Hodgson was pensistent and suppi-ted his suggestion by  rough sketches showing 
the possible pasition of Devadhanga, but  all so r a p o  a s  t o  be the  more =cult eitber 
to accept o r  ~.efuso, so in 1857 Waugh surnrnoned a departmental committeo to 
investigate the  whole question - Tennant - H e ~ ~ n e j s o j  - Bioatgonlerie - Scott - 
,Ilmlstrong ; 

Mr. S w t t  ... bm spent a q w t o r  of a century in unravelling more intricate geographical 
problems than this. ... 

Mr. Hennessey ha9 been engnged on nll the cornpubtione for determining the positions 
and heights of the principal peak3 of tlle Himalaya range, including Mount E v e m t .  ... He 
a h  rnw 3Iourlt Everest when he w,m e n w e d  on the North-%t Longitudinal series. 

blr. A m t r o n g  i s  ono of the gentlomon by whom 3lount Everest WILS observeds. 
The committoe could find no o . i ido~~ce  in Hodyson's v a p o  accounts of Dora-  

dhanga t h a t  pointed to any  definito poak o r  mountain, and  certainly not  t o  Peak 
XV, which would no t  be "visible ... from the  con6nes of Nopal ...as a great m a s  ", 
as Hodgson had described the Doradhanga of legond. The name n-as doclarod 
iudefmite a n d  unaccept.able. IT'addell writes later t h a t  many hills in Nep51 are 
known b y  this  name which signifies "God's Seat "3. 

The German brotilers Schlagintweit were travelling in India on scientific e n q t k y  
between 1855 and 1837, and were asked t o  help in the  search for namos of peaks 
[8Gn.z, 14.471. Hormann took obsen-ations from Sikkim and  from K ~ u l j a  in 
Nepgl, making detailed n o b s  and sketches. F rom Sikkirn ho nli~t001i Aiakalu for 
Everest, standing close to  the line "hjgla and impressive". Froin Kaulia he took 
peak xx for p a k  XV, and annowiced tha t  Gaurisankar n.83 theright naino [g6 11.41. 

Even though his errors wore clearly dcmonstmted, the Gaurisar~kor legor~d long 
pemistod, and  on i t s  revival in  1903 the Sl~rvoyor Goneral, Colonel Goro, obtained 
permission for Captain Wood of' the Great Trigonomotrical Survey t o  enter Nep;ll 
and elear t he  matter  boyond dispute. Wood took observations from two  st.atioru 
including Schlegintweit's K.aulia, and 
found thot  Nount Everest and Gaurisanknr wore different panks t l~ir tg-six miles cipnrt, a r ~ d  that  
the imposing pmk...known 'to the Survey a~ peak n, ans the farnous Gului S s n h l -  of the 
h'epaleee. H e  olso dkcoverod that  Everest, far from being conspicuous, a u s  ah los t  obscured 
from view by iritorvening ranges, 
just as had been forctold by  the committoo of 1857. Wood's roport of 19044 mag 
hailod by Burrard with an  al.ticlo relating The Story of n lory C o ~ ~ l r o v c r s y  wliich made 
a powerful plea for leaving thc namo nlount Ever,ost to stand a s  a "monurno~it to 
honour the  fouridor ot' the Grc;rt Trigononiet,ric,t~l Survoy "6. 

Whilst thcro wns no  just.ification wl~atevel. for tho nalnov Dovndhnnga or Gnuri- 
eankal, th-ere \\.ere niany chnlnpions of t he  name Cha-]no-lung-n~a thot  was first pu t  
forward iFi 1907, end  utr011gIy prossed by tho groat travellor Svon Hodin in o book 
published& 1926. Ln a n  exhaustive roply Burrnrd grlvo a full bistory of tho 

'800. fd. corn., 26-8-56. 'DDn. 618 ( 308 ), DO., 22-4-57. '1)I)n. 718 ( 4 4 0 - 5  ) S  30-7 6 3-8 & 
27-8-1857; RQS. P r q a . ,  r r l .  158: Waddell ( 347 ). 4Wuud, I ,  1904, with profile s k o l c b ~ ;  PP- 36 ( 6 ; 
Burr-rd & n a g d e n  ( 24-6 ). 'n'oture ~ 1 x 1  ( 4 2 - 4  ), 10-11-1%. 



rarioirs ~ i ~ g g c ~ t . i o n a ,  ronoliiding that  tho  Tibct.an names applied t o  t h e  whole 
mountain mnss of which 3lount Everoat formed ono singlo pcak, undistinguished 
13. any  local name. 

13urrs1-d f i~r thor  protested against tho  introduction of names for minor peaks 
t h ~ t  had hocn concocted during tho oxp~tl i t ion of 1931, such as  'Lhotse'  for South 
Peak and ' K u p t s ~ '  for \Vest Ycak. Such names aro, howoror, essential t% mount-  
aineers jiist ns nalncs have t o  be inrcntod by soldiers for tactical use1. 

- 

Burrard's article in ATafure of 1904, a3 woll as his paper of 19314, hadbeon m'tten 
n-it.hout full k ~ ~ o w l c d g e  of all t h e  corrospondonce betwoen 1848 and 1857. H e  did 
not. kl]o\v of Armstrong's unchecked height, of 28,799 [ 8 2  :, nor of Nicolson's field 
romputet.ions [ 91 1, nor indeed of R,adhanath's transfer t o  Calcutta in 1849 [ go 1. 
He probably had not  seen the official lot.t.er from London of Janua ry  1857, accept.- 
ing t.he namo Mount E ~ e r o s t ,  ~ i t . h  h e i ~ h t  29,092 [ 94 n.3 ]. l l u c h  indeed has beon 
mitf.oll on t h e  subject. 

Herbert Conie has left, a full note on t h e  various pllases of this  controversy 
and gives a complete bjbliographys ; 

JHGIS.,  1857 ( xci ). 
RGS Frogs . ,  n, 1857-8, 2 ( 102-16 ) ; rn, 1886 ( 752-3 ) ; vm, 1886 ( 88, 176, 267 ). 
QJ., m, 1698 ( 664 ) ; xu, 1903 ( 294-8 )' ; m, 1904 ( 356 ) ; m, 1905 ( 173 ). 
JASR. ,  Lrr, 1887-8 ( 7 ). 
AJ., xn, 1.8844 ( 438-60 ) ; =I, 1902-3 ( 33-6, 317-20 ) ; xxn, 1904-6 ( 66-9 ). 
P o t e m n n ' a  nf i l l l~c i lungen,  34,1883 ( 338-41 ) ; 36,1890 ( 6 1 - 2  ) ; 47, 1901 ( 40-3,289 ) ; 

48, 1902 ( 146 ). 
GR Tr ig .  1673-74 ; appx. iv. 
Schlogintweit, rr, 1862 ( 297 ) ; m, 1863 ( 193 ) ; -4tlas 1-B. 
Tanner, Afount Everesi ,  CAlcut,ta, 1890. 
Boqk, 7'eradtloaset1e Land, hTe@, Leipzig, 1903 ( 314 ). 
\l'nddoll, Anlong ihc  Hitnaloyas, 2nd edn. 1900 ( 345 ). 
Fredfield. Round Kanchinjunga, 1903 ( 199 ). 
Xaturc ,  LXXI, 1904 ( 42, 82 ). 
Burraid 6r Hayden, 2nd edn., 1933 ( 20-5, 194-6). 
Wood, I, SZ Uncl., 2, 1904. 
To tllese must be added ot<hers mostly of  later dates, inspired first hp tbe  earlier 

climbs, and eventually by t h e  grend success of 29th May 1953. 
Sven Rcdin, Jlounf Everear, Leipzig, 1926. 
Burrard, PP., 12, 1912; 26, 1931. 
GuLDtee, TP., 4, 1950 ; RJ., xpn, 1952 ( 131-42 ). 
de G r a ~ f f  Hunter, PP. 14, 1913.; RAS ON., 3/16, 1953. QJ. o m ,  1955 ( 21-6 ). 
hlnson, Abode of Snow ( '78 ), 1956. 
G u l ~ t e e ,  TP., 8, Dclua D u n ,  1954. The Heiglti of Moun t  E v e w t  ; (75. am, 1966 ( 141-2 ). 

'Sialcman, 21-7-52 ; l e t te r  from Tashi Tsering, 17-7-52 ; PP. 26, Burrard, 1931. 'and also Burrsrd 
b: Hayden  ( 195). as=. file 77 of 1922. 'QJ., xxr March 1'303, facing p. 296 Freshfield gives t e l q h o t o  
vieae-from l i n u l i ~ ,  pk. 29,002 onlr jnet 6~ible-- ,  and fmm Sarldahpho, clear and maaeve +nd m d  
flanking hlakalu [ 95 1. 



CHAPTER VIII 

RECOXNMSSANCE & PREPARATION 

I m t d i o n s  - Appraxi7mte Series - Lay-& - R a y - f r m  - TOWERS : Bengal 
-East Coast --Indm VaUey - Punjab - PLATFORMS & diarks. 

D URING his thirteen y e a n  s s  Surveyor ~ e n e r a l  Everest  had worked out  detailed 
rules for his triangulatore, const,antly p r o ~ d i n g  for new conditions and diE- 
cu]ties, and a l a a y s  striring to  maintain the bigbest precision [ m ,  vii, 2,  11 1. 

His  successor, ITaugh, had no  uish to  intrdduce changes but ,  as new officers 
wore appointed t o  'indopendent chargs, new Lmtruments introduced, and Dew 
ideas p u t  forward, he had continually to repeat the  old instructions, elaborating 
or  rnodif3ing where necessary.  AD^ t b e ~  a s  work extended into fresh ground- 
forest-clad tarai-low and densely wooded hills in Orissa, Assam, and Gujargt- 
rnount,ain tract-s and peaks of HirnLIaya--deserts of RBjput5na and Sind-he h a d  
to introduce changes here and there, bu t  always with the eteadfast purpose of 
rnaint,aining the high standards he had inherited. 

~s first task was tto cMry f o r ~ a r d  Everest's plan for t he  North-East Quadri laterd 
Fsith jt.8 grid of tu-o great longitudinal chains connected u p  b y  the  subordinah  
meridional series across the Ganges valley. H e  threw ou t  the  important Eas t  
Coast series tha t  eventually st.retched fiom Calcutta t o  Madras, and  extended the 
North-East longitudinal eastn-ard into Assam. On the  call t o  extend operations 
t o  the north-west [ 34 ] he again laid stress on  control b y  two longit,udinal chains, 
the northern hugging the  foot of the great mountains towards P e s h ~ w a r ,  t he  
southern continuing the  Calcutta series westward fiom the  Great Arc t o  Kerichi .  

H e  thus  discusses t,he siting of new base-lines ; 
Fomerly  i t  mns the practice to messure a base of verificstjon a t  every 300, or about 200, 

d e s  apart. ... hIy predecessor, however, with the boldnes~ peculiar to his chmacter, ventured 
upon a considerable extension, ... and the confidence he felt in the superiority of his i n e b -  
ments, together with the ecrupulous care with which the operation8 were conducted, fully 
warranted the innovation. ... 

The measurement of a base-line in 8 sotkfac~tory manner b y  means of the cornpensetion 
be  re... requires the aid of 9 or 10 ea~eriencad observern accmtomed to the use of microscopes. 
These ... must be wi thd ram from the several series, And msernbled a t  ... the bnse. During their 
absence on t h b  duty and the time occupied in journeying to and fro, the trianguletion ... must 
Languieh to  a greater or less degree. This evil rendere the measurement of a base-line a very 
expensive a3 well AS dilatory operation, and it was chiefly with the objects of avoiding th  ie... 
that my predecessor k a s  induced to extend the distance between his measured baseel. 
On these grounds Waugh was content to control his triangulation with the addition 
of four base-lines, Sonakhoda, Chach, KarBchi, and Vizagapatam [ 19-zo,zg, 42-4 1. 

When a n  officer set  out  to s tar t  a new chain of triangles, hi8 first instructions 
gave tho general line t.o be followed, pdssiblg s meridian of longitude or  parallel of 
latitude, and a starting point or partioular side of existing triangulation, with 
discret,ion t o  change if tbe old marks could not  be found, or if the first side was 
unfavourable for the  new break-out. He was given instructions a s  t o  the  lay-out of 
his new series, ahe ther  double polygons or long-sided quadrilaterals for i ~ n p o r t a n t  
chains--or single, short-sidod t.riangles for subordinate connectiom. Astronomical 
azimuths for direction had to  be observed a t  the etarting station and a t  suitable 
interrala along the  line [ 22-3, 38, 45 1. 
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The surveyor wee warned of any known peculiarities of his principal theodolite 
and the changes of zero required to mitigate the errors of graduation. Lnstructions 
were given as to  secondary and minor triangulation for the survey of some great 
river, or for fixing an important city, or connect.ing u p  revenue or other surveys. 

Before observations could be made wit.h the "large theodolite", the  officer in 
charge had to make careful reconnaissance of his starting area, generally deputing 
a senior assistant to carry forward an  "approximate s e r i e ~  ", selecting stat,ions by 
ray-tram where needed [103-5, dog]. Platforms or touers would be built, trees 
cleared, and mut.ual visibility tested, and positions fixed by a light. theodolite. A 
triangulation chart was essential. 

Du Vernet mas given particular instructions for the Korth-Wrest HimBlaj-a 
series [ 34-5 ] ; 

 mot to Banog is the last side of the north-west flank of the Great Arc series, and from 
tha t  side your principal triangulntion d emanete. Both thew stations have been marked 
b y  platforms of m s o n q ,  ... bu t  in the event of one or both ... being found injured, o r  ... the 
marks a p w g  in any n a y  doubtful, you wi u... fall back along the Great Arc series until you 
find a side of a triangle whereof the identity of the station marks is beyond all question. ... 

YOU should be  equipped +th one of the best 24-inch theodolites available. ... It d l  be  
sbsolutelg indispensable in a work of so much importance 8s the Korth-West aeries to take 6th 
the 24-inch theodolite 24 angles distributed over 6 changes of zero, and as  there are  6 mjcros- 
copes, we shall thus obtain readings a t  e v e q  6" of the limb [ 34, 115 1. 

Tl'ith the same view of'rendering the work first-rate ... and prel-enting undue accumulation 
of error, ... I would ... recommend you to endeavour io estsblish a series of simple quadri- 
laterals. ... The platform should be very steady and the instrument well isolated from the 
tread of the observer. ... The size of your triangles must, of conme, conform to the  features of 
the country. ... If  a choice be available, sides of 30 miles would be most convenient, ... and if ...in 
the form of q~~adrilnterals  the diagonsls will average about 60 miles. ... 

Lf ... we consider the convenience of access to the lower bilk, the facili* of obtaining proxi- 
sions, their ~a luh r i ty ,  ... the absence of snow, ... and the adaptation of the climate to  your 
native establishment, ... it would be  better to adopt stat,ions in the lower range, rather than  
p h c e  the northern flcrnk of your series in mountains of very great altitude [ 36-7 1. ... 

As mountain attraction deflects the plumb-line, ... angles of elevation will all be  erroneoue 
to a greater or lees amount, according to the azimuths of the objects observed. The maximum 
effect. will be in a N.E. and 6.W. direction, and this deflection will occasion a n  error of about  
90 feet of elevation in 100 miles of distance [ 92-3, 133-4 1. I twouldappear advisable ... t h a t  
resort should occasionally be had to barometrical obsen.ations. ... 

~ l t h o u ~ h '  azimuths of verification will be seriously vitiated b-j- mountain st traction,  ... 
they ... therefore be  observed at  convenient stations one degree of longitude aprt.1 [ 132 1. 

Renuy was given the folloffing i~structions for the Great Longitudinal series ; 
Considering tlie flat character of the h a  to the nes t  of Iblianpur,  i t  ma\-...be found no 

easy matter  to establish your first t~iangles. Should the mculties prove in s r~prab le ,  it  
KU devolve on you to consider ... some other side of the Great.Arc. ... In order that, the series 
map conform as nearly as practicable to the ... parallel of Kalinnpur, whereby the  northern flank 
mill fnll near tbe parallel of Karachi, on reaching the desert s elight bend to the  northward 
may be necessary to avoid the Run of Kuch. ... I would recommend you to take meesures 
for ascertaining ... the real character of the desert [ 39-40 1. ... 

I would a d ~ i e e  you to make your series double throughout by  forming a succsssion of 
quadrilaterals or polygom. or s combinetion of both, ... avoiding complicated f&res on m o u n t  
of the heavy computations they involve [ I O I  1. 

Amongst the many profepsional circulars that  JTaugh issued for the  guidance 
of his officers was one entitled Praclical Inslru.clions for wndwdi7q Great T r i g o m -  
metrical Survey Operalions, reprinted Dehra Diin, 1865. 
This v a s  based on instructions originaUy prepared for Thorold Hill when he started 
the Coast Series in 1845 [ 22-3 1, and was distributed to field parties in March 18568. 
Other profcssi~nal papers are collected in two volumes of "Mraugh's BIanuscripts", 
the second being entitled "Papers Mathemat,ical & hliscellaneous". 

1DDn. 492 (68-71 ), SG. to Du r e m e t ,  12-8-47. 'DDn. 493 ( 6 6 ) .  SG. to &MY, 1 6 - 9 4 8 ;  ampmed 
for Strange, DDn. 816 ( 3 5 ) ,  8 -WQ;  ( 72 ), 3 0 4 6 0 .  'OBO. Comp G-619. t M. 915 ( 12C350 ) ; F R O  Lib. Hm 
3 ; T a u g h  Alas. n ( riii ) ; Roorku Papers, 17 ; c ~ l x u  ( 303-16; 413-22 ) ; DDn. 715 ( 161 ), 24-3-68. 



An approximate sories was the Line of triangles laid out in advance of the main 
arid 80 prepared that the final angles could be observed without any delay 

hr check. Tllis involved the soloction of stations to form suit.able triangles grouped 
either in singlo or compound figures, and the erection of suitable platfornis or 
?towers ~ t h  h t h  upper and lower markstones. The triangles had to conform t o  
departmental rules for symmetry, and to any special instructions for the series. 
Provision was to be made for sound junction with other series-lines of sight cleared 

tested for visibility-and a t  least two angles of every triangle observed with a 
light theodolite, and so recorded that  the lay-out might be plotted on the chart for 
approval by the Surveyor General and guidance of the observer. 

some cases, especially in. the more difficult ground of the Ganges valley, 
the tarsi, the East Coast, or Assam, the officer in charge himself devoted several 
mont]s, and possibly 8 whole season, to this approximate series. Sites for sta- 
tions might, have to  be found by ray-traces, leading t o  thesome negot,iations for the 
felling cf t.rees [477-S 1. Heights of towers and platforms were to be determined and  
arralxements made for collection of building material and labour, and close super- 
vision of construction. 

a gelleral rule-after the first s t a r G t h e  o5cer  in charge handed orer res- 
ponsibility for this advance work t~ his senior assistant, m-hilst. he himself went 
back to observe the h a 1  angles [ 38, 57, 2 2 2 ,  409 1. 

After Rivers had twice failed to cdnplete his programme to Gujarl t  t.hrough the 
uuhealt,hy belt [55 ] the S u n e j o r  General suggested that  he should 
leave all baggage, and even the 18-inch theodolite behind, and with the whole mmns 
a t  your disposal ... carry an approximate series as rapidly as  possible ucross the tract, ... stopp. 
ing a t  each plara not  longer than is necessary to choose the station, take the approx-te 
angles, p r e p r e  platforms. ... You are not  likely to be delayed more than 2 or 3 dnj- a t  
mch  plara, whereas, according to your present plan of combining the measurement of final 
angles with the selection of stations, a long detention a t  each place is unavoid8ble. ... 

Lf the unhealthy tract is a very broad one, the selection of the approximate series mcrp 
firbps occupy the wbole season, and i t  is... advisable to carry the approximate triRnpjation 
right across the dangerous tract into a healthy country on the other side before attempting 
flnal angles. ... The approximte  series should be pushed on a t  least 6 or 6 trianglw in 
of the final FPork, ... but, if the country i~ very m ~ d t ,  it is better to apply the whole power ... 
to the single object of selecting the series'. 

William Rossenrode, like his father before him [ m, 499 1, was specially 
kccessful on this important work, on one series after another-AIalmlchs-Great 
Longitudinal-Great Indus-East C o a s d a n d  the Eastern Frontier [31 1. Of his 
work on the Great Longitudinal series through the Aravalli Hills, Strange mites ; 

Every station of lnst eeason's approximate series ... has been visited by hfr. Rossenrode in 
order to have the platforms built and secondary marks set  up. ... Three stations of the old 
.ppmximate series ... have been altered, the first two b y  Mr. Rossenrode, tho latter by b h .  
X'iarce. ... The three stations forming the trisngle of connection between the Khanpisure a n d  
the Great Longitudinal series ... have been examined by Nr. Rossenrode, the positions of their 
w t i v e  mar ks... being accurately measured and recorded. ... ,.  

The approximate series has been continued westwatd by hir.  Rossenrode to... about 30 
beyond Mount Aboo being a distance of about 160 miles, s n d  consisting of two single 

P o l y ~ n a ,  one double polygon, and one quadrihteral. ... 24 platforms have been construc,& 
principal stations, the pillar for tho reception of the instrument and ite isolat.ing anulus 

being of mbstantial InJ3SOrLry. They hnve all b e ~ n  built u ~ d e r  the superi~tendonce of hb. 
.*nrode except ...[ two ] which were erected under my own direction' [ 38 1. 
. " To Strange's call for extra help the Surveyor General wua not syrnpathetio ; *'- The whole ground ... has ... been traversed by hir .  Rosaenrode, whereby tho most formid. 
d.ble Part of your work  AS alrendy been achieved. A groat par t  o f a y  early hboum...were 

in station selecting, in which I had no such valuable twaiahnce as ALr. Rossenrde 
Yo= This wns the only part  of the work tha t  ever gave me the lemt tinxietJ". . . 

-~."'"'Dh 325 (417-39) ,  15-6-40. 'DDn. 594 ( 6 3  ), Strange to SO., 1-&GO. ' I l I )n .  618 ( 1~ ), 7-10-60. - . - 



No one who has not  been arrested in the mi&t of fine obsen~ing weather by the want of 
selected stations in advance can really appreciate the  immense efiect p r o d l ~ c ~ d  on the o u t  
t u rnk f  work by the operations of a skilful advanced party. ... In no case h s  i t  been carried -- 
out  &ih such cornj~lete success as  by hlr. Rossenrodel. 

When observation of the final angles could not  be taken up till after the ]apse 
of' eereral months, or even one or more field seasons, a great deal of the preliminarg 
work would have to  be re-done. .Towers might collapse or be washed away, either 
through faulty construction or heavy rainfall. Jungle would sprjng up along the 
line of sight. Sometimes the observing officer would dislike the original lay-out, 
or have to adjust i t  to the work of an adjacent series. The re-siting of one or more 
stat.ion8 would then involve the construction of new towers or platforms and the 
clearing of severe1 new lines. 

Rossenrode's first lay-out of the Great b d u s  series along the west, or right, bank 
of the Indus was very much of an experiment, and Tennant found many reasom 
for departing from it.  Though safe enough from interference from tribes of' the 
Baluchist5n border vhilst Rossenrode's small party was in the field, Tennant 
found the risks too great for hjs more deliberate operations, nor did he like the 
alignment across the riverain plains t o  the north. After the interral of more 
than t h e  full seasons, when observations ve re  resumed by  Keelan, many of 
Rossenrode's taxers hed collapsed, and very few of his stations were incorporated 
in the final line [ 45-6, I 10 1. 

From the Sind deserts Rossenrode was Qansferred to the East  Coast jungles 
where progress had been repeated11 held u p  [ 27-8 1. After two seasons the 
approximate series was so far ahead that  Waugh had no qualms about moring him 
away to  Assarn where a man of his experience and energy was sorely needed [ 31 1. 
He mites  to  Nicolson who had been etrugglirlg e t h  no experienced assistant; 

T a o  polygons should a t  least be laid out  in advance in the  first instance, and the advanced 
party should be so well equipped as  to be able fully t o  maintain this interval, or rather to 
propem more rapidly than the final work. ... rlrhe Great Longitudinal series under Captains 
Renny-Tailgour and Strange has progreseed most favourably, the approximate triangulation 
being sometimes more than 100 milee in advance, and the  final work having obtained a 
pro&ess of sbout. 60 g e e t  triangles per seaeon. 

In no case is i t  admissible to take h a 1  angles a t  stations not  definitively established, and 
which require to be afterwards rejected for others. ! l X a  has never occurred in any well re- 
guleted series, and ought not to occur under any  circumstances whatever. If the approximate 
work is csrsfullg .bid out, kept  mficiently advanced, and nothing assumed for granted, there 
can  be no occasion to reject any final stations, for this 0x31 arises invariably from a bungling, 
unsystematic mode of p r w d u r e  [ 26, 61 1'. 

In a later departmental order the Surveyor General concludes tha t  the lay-out 
shall be absolutely the best the country admits of, so t h a t  no other person visiting the snme 
ground could improve it. Selecting stations is one of the most important and arduous 
operotions of the Department. ... It requires   at experience, energ?., and sound judgtment. ... 

In the event of any question, ... the case should be submitted to the Gun~eyor General 
with a chart showing the improvement proposed, with an  ex~lanat ion  of all coJlateral circums- 
tances. ... The relative symmetry of two series can be judged from the plans, and the Surveyor 
General 4 1  form his opinion thereon [ 121. 127 r. 

LAY-OUT 

The gridiron Lay-out adopted by Ererest  consisted generally of an  outer frame 
of t_FCo extreme meridional and two longitudinal series closing at each junction 
on a measured base-line. These main outer chains were executed with special 
care, and as a rule comprised a succession of polygons or quadrilaterals. When 
direrting the Jlaluncha series to  work on the North-East Longitudinal, U'augh 
~ i t e s  to Reginald Walker ; 

IDDn. 709 ( 14 ), 8G. to Strange, 29-7-53. 'DDn. 691 ( 260 ), 6G. in h'icolson, 1-10-52. S D D ~ .  
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The most important parts of the g r w t  triangulation of Bengal are those which furnish the 
basis and verificatory connection of the meridional series, viz.. the two great longitudinal 
chaim ... on the north and south. and the Great Arc and the Calcutta Meridional series on tbe 
west and -t. These being immediately, connected with. the bwe-lines already m e w e d ,  
and hereafter to be measured, verify all intermediate operations. 
He  regretted that  he had no better instniment for the longitudinal series1. 

The interior of this 5 a m e  was filled by a number of subordinate meridional 
chains s t  a general interval of one degree. \\%ere these ran through flat cour i tv  
i t  wss found economical in line-clearing and tower-bujlding to run them as simple 
chains of single, well-shaped, short-sided triangles. By this straightforward 
s p t e m  tbe subsequent computations and distribut.ion of errors was greatly simpli- 
fied ; with a cont.inuous network straggling in aU directions, and a multitude of 
redundant cross-rays nothing but confusion resulted. Such had been Evereat's 
criticism of Shortrede's triangulation in the Deccan [ rv, 72 1, and such also was 
Renny's critichim of the lay-out of the Karara series in 1844 [ rv, 463, 466 1. 

The triangulation is formed in very complicated &res which must require more time to 
compute thei& cornpenssbd by the  additional accuracy thereby intended. Judging from the 
work commenced in the plains a double series appears to be contemplated instead of a succession 
of simple polygons, and the sides of the triangles in the plains are also longer than sanctioned 
by experience. The computation of ... the figure embracing the h i l l  stations is not yet  completed ; 
this figure might ... with advantage be simplified by treating some of the stations as seconds$. 

The Surveyor General made similar criticism of Armstrong's first lay-out of the 
Hur-laong Series four years later ; 

I t  ir, composed of a complicated mnss of triangles of aU kinds, without any continuous series 
of q-mmetrical ones. The olservatjons in the field will be very tedious, and the computations 
canhot be commenced until mch  connecting part ie concluded. Even then, on account of 
the multiplicity of equations of condition the reductions will be laboriom and delsy your 
oBce work. It is therefore expedient as 8 genere1 rule to a\-oid such complicated figures. 
I prefer simple polygons or ...q uadrilateraIsS. 

He  was not happy about the Bombay triangulation, and describes the Bengal 
lay-out to  Rivers, explaining that  the object was 
to furnish fixed points a t  distances sufficiently proximate to prevent accumulation of error 
in the detail surv&-s. ... A limited number of such pointa only are necessary, andas  their deter- 
mination is expensive and dilatory, i t  is inconsisrsnt with true economy to introduce principal 
triangulation where secondary operations will serve the purpose. ... 

In contradiction to the unity of design upon which this system is based, the o p s r a t i ~ n s  
on the Bombay side have always exhibited a tendency to diverge into a n e t ~ o r k  ... dispersed 
in all directions, and arranging itself round Poonah ss a focus. ... 

There are many other e l i h  inseparable from a confused meas of triangi~lation. The usual 
checks ... are postponed indefinitely, and when applied it is difficult to disperse the errors upon 
any satisfactbrg principle. ... All these evils s re  the tesult of not distinguishing between principal 
and secondary triangulation. The former should be concentrated upon distinct lines of limited 
bxeadth ... with ... scrupulo ue... attention to exactness. 

He  thought the Bombay triangles generally too large ; 
There L no doubt that  very large triangles require a very long time for observation. ... 

Gignals a t  60 miles distance, for instance, are frequently invisible when there is no difficulty 
whatever in observing objects a t  26 miles, and four triangles of 25 mile sides may generally 
be finished in lees time than two triangles of 60 mile sides [ 104 1. ... 

I think 20 miles the most eligible average length of side in a hilly tract, and in a level 
country about 11 miles. Lf you couId reduce your future triangulation to these dimensiom 
-..you ail1 find i t  an easy matter a t  any season to finish the final anglea a t  a station in two 
h y s .  ... It is to be understood tha t  an appronimnte wries has pre\iously been wlected, the 
p l a t f o m ~  built, and the jungle cleared ...in the direction of the rays' [ 29, 46, I I I 1. 

Whilst i t  wae generally desirable that  the chain of triangulation should be as 
straight as powible, with one flank following a particular meridian or parallel, 
this was "not a primary object ". Symmetry of figuree was of far greater import- 
anc+no angle less than 30" [ N, 76 ; v,  102 ]. 

' DDn.  614 ( 203 ), 29-1-46. * D D n .  454 ( 5 4 4  ), Renny to SO., 22-2-44. 'DDn. 498 ( 184 ), 
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Gfetions ... should generally be on the bjghwt pointa, b u t  m these are eometimee inaccessible 
i t  may be necwmry to adopt 810ffer point. Aboveall thinge i t  is desirable tha t  the view abould 
be q o b s t r u c b d  on a11 sides. ... \$'hen a lowar point is selected ... a r e  must  be taken that on 
neither aide is the ray obstructed from any higher pointe which may eventually, either in your 
o m  series or in one ...to the east or west, ... fo m... a principal station [ 61 1. 

Tile selection of stations being one of the most important parts  in s geodetical seriw, a n d  
very various in r e~pec t  to the difficulties which i t  prewnte, ... the entire responsibility of their 
elepbilitg refit6 with the person who conducta the series1. 

Unfortunate inst,arices of imuffioient recconnaissance having occurred in other 
p~rt.ie0 [26,61], the Surveyor General issued two long circulars dealing Kith a11 a s p c t a  
of the  field work of a triangulation party. He  pointed out t he  danger0 of local 
attraction and of lateral refraction affecting grazing rays ; 

In order that. the observed azimuth may be 8 9  free ae possible from those errors which are 
caused bp local attraction, i t  is desirable that  no grent mnee of high mountains should s tand 
either east or west. of the station of observation, nor be so situated ... t h t  the portion of resolved 
attraction in the direction of the parallel should amount to a sensible quantity. 

choosing stations i t  ie proper to avoid intermediate obstacles situated on or close to tbe  
ray, becsuee the  ray will certainly be  deflected by the VfipOUJY3 which rise from the sloping 
ground, whereby the  obsen.ations ... d l  be more or less affected by lateral refraction. 

Regarding the shape of triangles he laid down that  
triangles sfilected shodd be s~?nmetric.sl, that  is, 83 nearly equilateral 89 possible, ... b u t  ... 
the  rule in practice is to admit  of no angle under 30" or above 90". This rule applies to all 
trinnples wllich compose a series, ... bu t  in the case of secondary triangles wllich do not form 
pa r t  of a long eeries wider Limits are admissible [ IV, 76; V, lo1 1. ... 

Ln the case of a qundrilateral, ... the best condition ... is when ... no angle will be much above 
90' and much less than 46O. Quadrilaterals are inadmissible ... where towers are required to 
surmount the earth's curvature. In all such cases the hexagon is the proper figure for 
triangulations of the first order, and single triangles for those of the 2nd and lower orders. 

series should consist of triangles as  large 8s the  features of the country admit  of. ... 
The probability of accumulation [ of errors ] dl be least when triangles are large. Jn hilly 
countries 20 to 30 n d e s  is a convenient distance for principal stations, and such distances can 
usually be  obsenred'by means of heliotropes and Argand lamps. Where hills are...table- 
topped ... i t  may be  requisite t.o shorten the sides to  less than 20 miles. ... An open countq- with 
detached peaks mag frequently afford distauws of 30 to 40 miles. In a level country such a s  
Bengal, ten-mile sides are t , l~e  m w t  favourable, and the limit ... 8 to 15 milesP. 

He  as shocked to find that  Armstrong had included an angle of less than the  
regulation 30" in his break-out for the Jogi-Tila Series [ 52  ] ; 

It is not  without considerable r e luc t a~ce  tha t  I contemplate the  admission of an  angle of 
27' under any circumstances. Laxity in mat.ters of sg-mmetry is an intolerable evil, aid the 
selection i t  now stanch can only be condemned a s  unskilfd and injudicious.' If the tower 
a t  Gour Station had not been built I should have a t  once rejected the points. 

I n  a letter written to  Hajg shortly before his ret,irement, Waugh g i ~ e s  his een-0 
on the extension of the Khiinpisura principal series t o m r d s  3langalore ; 

The Nangalole series should consist of kc-condi t ioned polygons. former days, a h e n  
the Khanpisure series was carried on, a mixed system a a a  admitted, polygons and quadri- 
laterals being introduced where convenient. ... AB a chain cannot be  stronger than ita weakest 
Iink; if a single triangle be admitted into B double series, i t  must  weeken the series a t  t h a t  
p i n t .  Thjs...does not preclude the introduction of polygons and quadrilaterals to stren@hen 
a pa  rt... t ha t  local circumstances render weak. ... 

~ ~ f k i t  country with towers, and grazing rays over table-topped bills, are unfevourable. 
Rsp%saing h r g e  rivers, swamps and arms of the wa, are also unfavourable, as are m e &  
s a n d ~ w ~ t e s ,  and trecta like the Runn. Guch unfavourable v c e s  are sometimes unavoidable. 
It clearJy would be no violation of principle to traverse such tracts with a double sen'ee, a n d  
kvo&sble park with eingle series. ... The chief advantage of a double series is not  eo mu& 
mperior accuracy, ... bu t  tbe check on the work a t  each stage of ita progress, and the m e a m  
i t  sffor& of detecting an error. ... All important series are now made double throughout, whore 
the  m t u r e  of the country admits of i t  without enhancing the cost too much'. 

ID%. 800 ( 1 9 1 )  6G. to Coast Series, 1-9-45. ~ c r o r l u  Papwa, nn ( 309 ). 'DDn 801 ( 1 ) ; 1883 
& 600 ( 4 5  ) ; D O ,  22-264. ID% 723 ( 01 ), 60. to Walker, 8-3-54 ; smallest angle in 6ne1 laJ-out, 
30' 9'. 'DI)n. 709 ( 426), 20-11-60. 



Everest's system of my-trace traverse was utill the s u r e ~ t  way of laying do- 
triangles across flat country where visiblity was obstructed by buildings and trees. 
A perambulator trarorse was run on a suit,nble bearing from the initial station 
till-a eite was found suitable for the second station. The mutual bosring betweon 
the two stati0nE wae then computed and located on the ground by offset from the 
mensured Line. Everest had adapted this'syetem for the survey of d e t ~ i l  along the 
line between two known stati011s [ IV, 80-1 1. A n  example of such valuable map- 
ping matorial is found in a "Route Survey made for the purpose of selecting the 
pr i~~cipal  stations of the Karara Series, soason 1844/45"' [ 119, 183, 314 n.51. 

Armstrong preferred minor triangles to  the quicker perambulator traverse ; 
In 1835-36, when the Ranghir Series emerged into fahe plains and ray-clesring was quits 

a novel unde r t~k ing ,  the projection K R ~  made ... from ro~ i t e  survey if the blue light btuned a t  
the station to be  cut  was not visible when elevsted some 30 or 40 fest above the pillar. The 
&tances ... were seldom short of 17 miles. ... By route survey the doviation from the correct 
line was ... about two or three minutes ... and therefore ... I invaribbly had a scaffold about midway 
to observe the  deviation right or left, and then corrected the alignment. 

Ln the  Karara series last year ... the da ta  obtained by perambulator work could not be 
depended upon within two or three minutes, and sometimes more. ... This season the da ta  
were d r a m  from minor triangulation, and, therefore, free from a11 objections relating to 
inequalities of muface. ... With such data the alignment must  necessarily come correct a t  
least m t h i n  a minute of the tnle line, and ... will not  give a deviation of more than 18 feet st the 
point of connection. ... 

X n o r  t r iang~la t ion  ... is the most correct, the most vsluable. It has a fourfold advantage 
over the otlier plan. It gives you a double line of stations by which every v i h g e  +thin a 
mile of the  flanks is laid down. ... It is executed in nemly as much time as the route survey, 
and i t  gives a correct data for clearing rey$. 

In 1851, John Rossenrode was specially transferred to  the Bombay party to  
help Rivers in laying out the Abu series through the Gujariit plains [ 5 7  1. The 
S m e y o r  General had pointed out that  
the conduct of the work in level country requires even greater attention to division 
of labour and systematic arrangement than in a hilly tract. The approximete series must be 
laid ou t  completely. Several of the torere must be  finished near the commencement of the 
eeries, and  the  othere must be in rapid progress, ... w h h t  the ray-clearing also m m t  be in the 
-0 s ta te  of forwardness before the final observations should be commenced. ... 

m e  best  plan ...is for the officer in charge to  clioose all the stations himself, assisted a t  
starting b y  one of his subordinates, leaving one assistant to  built towers and another to clesr 
u p  the rays, da ta  for mhich ...dl be supplied from the ray-trace s1mej9. ... 

A ray-trace of 10 to 14 milee may be traced, and site for a tower chosen, in one day but ,  ... 
m'th other ... mattem to  be attended to, ... the time.occupied in selecting a station may be 
eetimated a t  2 or 3 days, so that  10 or 15 single triangles may be laid out  in a months. 

Ricers could make little from his ray-traces, 
the country being occasionally cut  up with nullas, or from the angles not having been observed 
with d c i e n t  care. The lines first cut have invariably required to be attended to, causing 
great time and expense and double the injury to the trees4. ... 

The lines ... from the ray-trace eurvegs were far from tN0. none indeed of ... have been a t  aU 
~ ~ t i s f a c t o r y .  I despatched hfr. Da Costa to resurvey one of the Lines and took another by  
myself, and having cleared the trees by the line obtained from the latter, I at length completed 
those final angles. ... Here 8130 the line ... t ha t  had been cut  differed considerably from the - 
t N e  h e .  ... 

I closed the mason's work ... on the 19th April. The amount of work has not  been as much 
aa the opening of the sesson p r o m i ~ d ,  a s  I could easily have completed the three hexagons 
but  for the unsatisfactory result of the ray-traces, generally entailing a eecond survey. and 
cu-tting a s  well as double the injury to the trees5 [ 57 1. 

On the  Orisea Comt Clarkson found that  
fie Hidglee District i~ so intersected with rivers, deep muddy st,resrns and cnnals, and more- 
over s h u n &  a i t h  swamp and miry g r o ~ ~ n d ,  ... t ha t  i t  ~ F L S  been found irnpoasible to use a 

'ray t n c e  Karate Series. MRIO. 33 ( 37 ) ; I0 Caf. ( 43 ) ; cf. D D n .  499 ( 7 . 5 4  ), SG. instun. to Logan, 
24-7-45. ' D h .  4 9 4  ( 6&3 ), Armstrong to G ~ r f o r t b ,  1 3 4 4 6 .  ' D D n .  493 ( 304 ), 6G. to Rivers, 
2 7 - L W .  'Dh. 518 (476).  R i v e m t o 6 0 . ,  3-3-61. & D D n .  613 (48O) ,  Report 1850-1, 1-5-61. 



perombulntar. ... On tlJa account, 88  well tho dimculty in moving over tho crtrlh,, ,,,llich 
oome -der tlro influence of tfto tides, the ayeton1 of ray-tracing was laid aside [ 25 11, 

For:aork tllrougll the Gorakllpur l a r d  the  Surreyor Genoral ad\isod L , ~ ~ ~  
t d  a routo s m w y  in ndrallce t o  o ~ p l o r e  tho intonded site, so t l l n b  ,,ny 
moundjor high grour~d lies near t h o  required spot it may be tslien  ad^^^,^,,^,, of 
and if any m ~ r s h  or lox ground exists i t  mJLy be svoided ". He ad-rjeod hilll to fUI; 
oomp836 travemos along forest tracks ; 

You wiU be able to select m y  point to lesg h ~ l f  a rnile of its true positiuJ1, u,llf ym 
a n  then cut u p  a narrowr ray, find the emor, and then Iny off tlle true ray. T]ris,,,will not 

more time, or  coat more money, than uwfioldinp. ... I f  tile country i~ dou(l lovc1l, i t  
would nrffice to lay off,the angles you want and cut up t1jo rays, placing the towel nt t,),,, I,oint 
of junction. ~ u t  ...y ou might fall into b n k s ,  mfimhes, or r i ~ u l e t s ,  for even in n tor,[ tllcsru ow 

6POb bettor t f ~ ~ n  others for sites of towers. 
there be no  path, ... t , hm ... cut 8 DarrOW strnigllt line in the required d i r w ~ l r l r l ,  

sftor proceeding the distance r e q l h d  YOU may be able to select a spot e i t ~ ~ o r  on t l lo or 
exploret,ion to the right or loft will point out  the moat eligible q o t .  

~ ~ , ~ ~ ~ ~ ~ ~ t o d  t h a t  tbe surveyor might often find i t  useful to raise his i n ~ l ~ ~ ~ ~ ~ ~ ~ ~  ,, a heliotropc on a tree stump or low scaffold at  aomo intermediate point [ l g ~  1%. 
o,, the ~ ~ ~ l u n c h a  Series Walker found subten60 measurement to  n bamboo rod 

gave botkr  results than porambulat,or measuremant, o n k g  t o  "the very undlll,,~ing 
nature of the country, ... intersected numeroue jlleels, nullnhs, and rivorli 

18.  
1650 Surveyor General issued 8 note of "Inatructions for selooting aruat 

~ ~ i ~ ~ ~ ~ ~ ~ ~ t ~ i ~ ~ l  St,at,ions in a ]ere] country, nlld l?ules for clearing the ltaYnh', 
n,, triangles should a l ~ a 3 s  be designed bcfolehand on I-I clmrt, and el.,,Clona - 

generally be within a mile of tile ~ r o ~ o s o d  spot. ... Eleven mile sidos aro buHt  
to co,lntr?. flat, and the extreme limits of ten miles on the one hand 13 the 
other s l l o ~ d  not be departed from unless large mound8 are avnilable. ... Sides of 22 lr,!los and ,, I,~,., been taken a i t h  blue l ighk bu t  the observations nre far from s l ,~~ l~ , sLory .  
The &IaJ- is enomour;, and the anxiety h-rt-brakinp [ I O I  1. 
~h~ largc: size of his t,riangles had been the main cause of Everest's tro\lblus wl,on 
carrJ+,g the Groat Arc across the Jumna v a u e ~  [ m, 26-36 I. \Paugh c u ~ ~ t i ~ , , ~ ~ ~  ; 

nqlen the accu-y of t he  raj--kace is doubtful, either a minor series must be olrrrlrd on 
to get a be tb r  determination, or ray d e d u d  from the route may be appror imnhly  
out. . F ~ ~  this purI>oee flags must be  planted in the  line by means of a t e ~ w o ~  of a,nnll 
t~ l eOdOl i~ ,  taking m e  merely to lop off such branches 88 irnpede vision, and never to 

out 
down any her i b  tmi stands in the line. The  ray fla\'ing thus been -rried ,rllllro*i- 
_atcly horn one towel site to the  other the error become known, and tho , I ~ , ~ .  ,,,y 
B h i f ~  in proportion t o  their dirrtancea. -.. 

~l~~ for r a y - t r a m  w e   wall^ nmdo of stout straight bamboos, 30 to 40 f,,,ll l l ipll  
perwtly porpendicul~,  and m p l j o d ~ d  1)). 4 s h y  roIKB. ... 

~~~~~l~ i t  w m  the pmctice...to m e  scaffold8 from 50 to 80 feet high, with n rolltrtl\ 

PO 
st fir the &eodoste, and blue lights w e n  burnod on mast. 100 130 Bet  trigll a t  t ln l  Ul,l)oriLe 

of fie ... T o  raiae ecaffolds and maBt8 60 great a height in the ruquiw 
much ingenuity and e n t o r p r i ~ ,  aide the of obaerrntions on a dark night from, ,, rl,l,coty 
frameffork of bamboos 60 feet high -3 no  *-ll trial of a man's nerves. 

worlcing through the  iami forests the surveyor ahould decide on the bo,,l.,r, 
K 1noet 

-bble for new station, and then O F n  a narrow @p through the ~ n d o r ~ ~ ~ ~ ~ ~ ~  
forest. -.. R e  a carry an  a l i v e n t  of f lap  ~ l n c e d  a t  short intervals ~ p r t  tllr,)uH1l uls 
forest until he f ~ s s  attained the p ropsod  d h b n c e  8s  indicated b y  perambulator, &rhr wlLfOJ1 

the Burvegor -ko a r e c o n n f i i ~ ~ c e  round the  spot to  asuertain the b& s ib .  
no h t k r  ground prceon(s i h K P  the a ~ ~ r o r k a h  ray stand good, and tllo only 

req-g to be enlar-ged. ... A 6-r must be  carried up from tbe other fired ,tArtlon,.. 
and h a e e t i n g  of the two l i n ~  indj@te-..nllem the  tower ought to be built. .., 

~f . . &fsvoureble p u n d  dko\'-ed s ~ a r t  from the first approximate line, and ill rlloll a 
positionpa sill not destroy the s ) m e m  b i o n g l ~ ,  then from the  pot so]oot,ld O,om 

be cut a gap through fo~a t . - -un tG  i t  inkraectn the first ... Iino. ~ l , ~  
G,,, , obso~ed  a t  tho pbt of junction. and  tho two distanoea being mmuutud by 

p c r a m b ~ ~ m . . . t } l e  angle may be w m P v M  rhic l l  U ~ O  true ray mnkes a i t h  tile apl,mrl,llo(o, 

 ID^. m:, ( 97 ), 3-W. ' D k .  499 ( 171-7 1, 19-946. 'DDn. 493 ( 23 ), h n c . t a  go., 1-10-(7. 
DDn. 698 ( 66 ) AW3. lEN. 



In a dense forest 20 moodcuttera con cut a narrow gap for alignment 11 or 12 miles long 
in 3 days, ... but to clear a f'inal ray of aU obstructions d l  require 40 or 50 woodcutters 3 to 
7 &ys, according to the size of the trees. ... Trees.of 10 feet diameter occupy several d a p  to 
fell and a &ill longer time to chop down the debris and remove i t  out of the way. 

To bring the Great Arc across the plains from Delhi to  the SiwSliks, Evereet 
bad built fourteen masonry towers about H t y  feet hjgh, ~ h i c h  are still standmg 
[ rv, 82-3 ; pl. 5 1. Some of them were revisited in 1866 [ IV, 41 n.3 ; v, 150 ] ; 

m ~ e  masonry of the tower [ Godhna, IV, pl. 4 1 was as good as, or better then, when i t  was 
built, but most of the timber rraa -ten away 07 destroyed. These towem ... were built up 
pucks, very strong and massive, and generally in three stories, and have ... lasted uncommonly 

It is but n a t m l  that nU unprotected timber should have rotted SW8y. ... The whole of 
the old wooden platforms ~t the top...were...almost entirely destropd by weather and insecta 
The roof, ... consisting of a lime-flooring placed on small rafters supl~orted by two massive 
stone beams on which the pillar for the instrument rests, appeared to be in good order1. 

Cheaper tou-ers had to be used elsewbere, the msentials being-command of 
clear view to other stations--solid support for the instrument, isolated from the 
observer's platform-facility for centering the instrument precisely over one mark 
at the top of t,he tower and a second a t  ground level. The lower mark was cut 
into solid rock or on a large stone firmly embedded. 

Each tower had to  be sited to conform to a symmetrical lay-out of triangles 
and, so far a s  possible, clear of danger from flood and erosion. Height was cal- 
culated to allow for curvature of the earth and command over buildings and  trees. 

Construction had to be sound enough to  last through the two or mole monsoon 
seasons that  might elapse before final obsel-vations xere completed. As there was 
danger that towers higher than thirty or forty feet mlght settle out of tbe vertical, 
it uas considered unffise to take observations rrithin three or four m o n t h  of con- 
struction. It was accepted, however, that when a tower ecentually disintegrated 
the debris would form ample protection to  the lower markstone, and provide a 
suitable point for future connection and identification [ 108 1. 

Except in the  hills and uplands of central Lndia, there was hardly a n y  area 
where towers were not found necessary. M'augh's sunegore had to devote much 
t.irne and thought to  their design and construction on their mnny Lines that  crossed 
the Ganges valley-skirted the foothills of Kumaun and Nepsl-and traversed 
the Brahmaputra into Assam. From Calcutta southwards the East Coast series 
lay through the heart-breaking swamps and plains of Orissa for more than two  
hundred miles with hardly a hillock to help. There was no escape from to re r -  
building when more  was made to the Punjab, Sind, and the Indue valleya. 

In his instructions for the Karara series shortly after he became Surreyor 
General, Waugh describes the t ~ p e  of tower be favoured ; 

The tower is constructed of unburned bricka m-ith the exception of the central core or pier 
which L of masonry, isolated from the external portinn ... so  as to fiunish an independent 
support for the instrument. The platform is from 16 to 18 febt in diameter, and the dimensions 
a t  the base are increased in proportion ta the height. ... 

The -nt h...by a circular fight of steps 4 it. %road, each step heling a tread of 8 inches 
to a rise of 6 inch-. These m u ~ t  be built n t  the uame time with the t o ~ e r  and connected 
theremth, ... otherwise t l ~ e  s ta i rma will bo liable tm sepnrate. ... 

The height required for the tower is beat determined by obsorvation, but ...may be deduced 
from the curvature of the earth's surface8, ... reduced by the altitnde, if any. of the site shove 
the general level, and increased by the height of any intervening obstnclea. ... The line ;If 
vislon...ahould paas about 6 or 6 feet above the ground in the centre of the ray. ... 

The central pier of maso nry... should hove a ditlmeter a t  bme in proportion to the height, t 
and the diameter a t  top...limited to the dimensions of the stand [ of the instrument 1. ... 

'from Trotter, 27-9-88 ; QR Trig. 18668.  'QT8. m, Lntro. ( 126 ). ' h t .  in ft. = 213 ( d )/2. 
where d = dintenca In miles. 



Tile depth of boundat.ion is necesmrily dependent on ... height of the tower and the nature 
of the   oil. ... For towem of 2 0  to 25 feet a footing of two feet ia usual for the centre1 pier. 
The mild tower, having a broad base, seldom r~quires  more than 6 inches or one foot. ... h 
Ian& ... mibject to inundetion ... in the rainy muon ,  i t  Kill be advisable to construct the founda- 
t i o n ~  and plinth of burned brick. ... In  the event of water infiinuating itself between the 
masonry pillar and the mud tower, the latter would inevitably burst, and ... i t  is um~al to cover 
the ahole terreplein of the tower with terrace plaisterl. 

For raking the large theodolites Waugli recommended straight ramps at least 
six ieot wide, oonstruct.ed of stone and timber ; 

The strength of the ramp sllould always he first tested by mnking 16 or 20 rnen mnrch up 
and down it. ... I.n.cnse of a storm the instrument could be boaod and talien doxm as rapidly 
a9 if i t  were not elevated on a toweif. 

Towers tha t  were to  be rerhited after the  rains required 
a strong t h t c h  over the tower and upon the stairs, toget.11er-with ma ts... upon the walls ...[ 8s ] 
protect,ion against the direct effects of rain. ... TWO men should be left in chnrge of each tower 
to prowct the rJlnppers from misclievous violation, and repair them if n e c e s w .  One of these 
men ought to visit once 8 month the headquarters of the p r t y  for ... receivingpay [ m d  j 
reporting the state of the towed.  

Further instructions followed in a circular lettor of 1850 ; 
Bquare towers have m-ithin the last few yeors been introduced. ... When the tower is 

square the si~ir...enables the boxes of the large theodolite to be carried u p  on the bamboo poles 
insteed of their having to be removed from the box when talien up 8 circular one. ... 

It is not essential to cover the upper s tdace of the tower and pillar with h e  plaister ... as 
i t  always cracks. A much better plan is to cover the whole of the upper surface of the pillar 
and tower with loose earth to the dept,h of two feet in the centre, which fiLls up Uie cracks, and 
a t  the ssme time protecte the top of the pillar and the markstone. ... 

The isolnted pillnrs ... a m  Liable to deflect very considerably from the pnrpenciicular, whereby 
the...upper mark cannot be relied on [ 19, 42 1. ... If Rome of the obsen.ations rn *en 
&fore: A d  some after, settlement, ... very injurious effects mmy Le anticipated. 

We may now sum up ... regssding the several Ends  of towers which have been used. ... 
1st. Isolated pillars and scaffo'odls are failures m%g to their oscillating with the wind. ... 
2nd. EoUow towers 6 t h  pillara resting on cross beams and s boarded platform, &h 

to the plan given in Col. Everest's work, have succeeded weU4 [rv, 82 3. The mark being on 
the ground cannot be deflected and is easily referred to. Altho' the isohtion of the instrument. 
is not theoretically perfect ... no evil results have been observed. ... 

The l3arrackp;~e base-line towers are 75 feet high, and the towers of the Great kc were 
chiefly 60 and 60 feet. Col. Everest uwd  tone cross b e a m ,  and the total expnses  of his 
towers were 2,000 ana 3,000 Rs. each [ n, 94, 83 1. The towers of the Calcutta Meridional 
series cost about 300 Rs. on an average, but wooden b a r n  were used [ 108 1. 

To ovoid the risk ... of craning up the instrument, the solid tower was introduced by Captain 
%ring-Tailyour in 1 8 3 M .  These were originauy built of mud ... and cost about Rs. 6 par foot 
of height. ... Aftsmards internal isolated pillars were added, the expense rising to 6 or 7 Es. 
per foot vertical. Aftor a short trial i t  was found necessary to add buttresses. These towers 
nero ... very convenient. ... The instrument could be put  up ... the moment i t  arrived. .;. - 

The stability of the upper m a r h  cannot be trusted, consequently where solid towers hve 
been built, external marks .should be added as  a test of cleflection, but  for new towers the meens 
&odd be given for referring directly to the under-mark by a perforated pillar and vault. This 
vault must be closed on leaving the station [ 4 1 ,  rog Is. 

To provide against the ribration of a high central masonry pillar, MTaugh 
advocated al-round support for part, of its height b r  a mound of earth and brushwood, 
the observer ~~~~~~~om a woodeli scaffold [ 108 1. To provide against destructiorl 
of theupper  markstone, he recommended the  insertion of an intermediate mark 
some slx feet below- the top of the pilJar, and the  remoral of the  lower pa r t  of the 
ramp or steps after observat.ion6. He dressed the  importance of 
inserting the markstones in due verticnl correspondence. ... Common workmen will make an 
error of a foot between the u p j w  and lower mark. I a l ~ a y s  entrust this duty to a Sub-Assis- 
tont or to s carpenter whom I had trained to habita of accuracy. 

IDDn. 696 ( 32), SG. to Gbortrede, 19 -1U3 .  'DDn. 499 ( 168-70 ), SG, to R. J.  n'slker, 2 ~ ~ 6 .  
a&ppar - sloping that.ch; DDn. 496 ( 8 ), Do., 1 8 4 - 4 4 .  'Ncrd l .  Arc, n, pl. 25. ~DD".  598 ( 36-14). 
a. June 1850. *DDn. 496 ( 228 ). 6G. to G g n n ,  6-1 1 4 8 .  



Captain Renny ... caused a mnrkstone to be buried in the foundntion and four rnnrkstooee 
to be buried in the ground exterior to the intended structure, 60 tImt cross t.hreade stretched 
betwfwn the  latter corresponded with the  centre mnrk. The upper mark was a f t e m a r b  

b y  himself or assistants by  reference to the exterior mks, using pl~unblinea. ... 
On the Rnnghir serias I had a hollow tube  in the pillar which admitted of direct reference t o  

the &ark st the  b=,se ; side arches [ were ] also furnished to admit  light and oletin the mark'. 

In 1870 General Walker revion-ed the developments of tower design ; 
Zn course of time i t  was ascertained tha t  8 tower with a solid central pillar was not ...p er-  

feet. ... ?'he pillor was found to be linble to settle to one side. ... The settlement comrnonIp 
occurred diving the monsoon ... when the ground round the bas? of 8 tower is generally flooded 
a i thwater .  ... For some time theevil was not  suspected because ... the structures were feshioned 
~ d e l y  and i r replnr ly  b y  common ... artificers, and there was a h a y e  a douht whether a 
deviation ... was due to actual deflection or to the crooked eyes of the builders. 

It was guarded against ... b y  m&g the pillars hollow instead of solid, with a vertical shaft  
through them d o n  which the markstono--now placed a t  the ground level instead of 

on ~ 1 e - h ~  of the  pillar- ... could be seen kern above and plumbed over. A p-ge through 
the bnee of the  toner gives access and light to the markstone. This arrangement was intro- 
duced by Colonel Weugh about the  year 1852, and has been attended with escellont results. 

I n  portions of l o ~ e ;  Bongal, which are alwnys damp and humid, and liable to heavy falls 
of rain d tu i ig  the  working season [ 463 13.3 1, i t  has occnsionally been found necessary revert 
to Colonel Everest's form of 8 hollow rechngular tower built of masonry. ... 

Ln other parts of Bengnl bamboos have been plentiful, wh i s t  burnt  bricks have been diEcult 
to procure. ... Bricks have, therefore, only been obtained in d c i e n t  quantities for ... the  
pillm, and the m o u n d i n g  platform hak been fabricated of.bnmboos and matting. 

In Ln~e drier c l i m ~ t e s  of the Punjab and the Korth-\Vest Provinces the platform is usually 
built of sun-dried bricka moi~lded on the spot, and occ~sionelly clods of earth, faggots of wood, 
or any  other msterials whic11 were serviceable and hsndy have been employed. 

Various types of towers had been used on the North-East Quadrilateral, mostly 
with unskilled labour and the strictest economy ; 

On the Burihon Series solid earthen towers were erected, each wit11 a hollow core of mnsonry 
in i ts  centre, from 1 foot to 1 S  inches in diameter, to admit of plumbing over n mark ~t the  
ground level, t o  which access was obtained through 8 vaulted passnge. After a time ... t he  
hollow core gave place to FI solid core. 

OD the  RRnghir Series perforated pillars mero built, around which tomporsry platforms 
were erected oo posts a t  the time of ohsen-ation. These pillars were found to oscillate with 
tho wind ; thus tiye a r r a ~ g e ~ n e n t  was disapproved of, and i t  does not  seem to have been adopted 
on any other seriw. It W S ~ ,  hornever, introduced eeveral years afkrwnrds in the modern 
tn'angulntion, ... bu t  with the precaution of constructiong  wall^ of bamboos and matting 
round the pos ts... to protect the pillare from the mind2. 

On the closing of the North-East Lorlgitudinal with the Calcutta meridional 
series "a much larger Linear closing error W;~B found than had been met with on any 
provious occasion". This was traced to' the deflection of several towers near the 
junction which were proved to  have deflected several i n ~ h e s , - ~ r o b s b l ~  as tho result 
of wator penetrating into thoir foundations [ 19, 30, 106 1. 

For many yeam t h b  evil was not  suspected, ... bu t  evsntually the msgnitudes of the clou- - - 
ing errors ... us compared with tr innplntion carried over the hill stations made i t  only too 
evident t ha t  deflections must have occurred a t  some of the towers. ... 

This tendency to deflection led to  tho introduction ... of towers with central mammy pillars, 
perforated vertically, and ]laving vnulted passages leuding t o  the ground level mnrlrstone. 
Owing t o  this distrust of tho towers and the inferiority of the instrumouts used, 
"the final reduction of the Nort,h-East Qundrilaternl was set aside to be takon up 
a f b r  the cornplotion of" that of tho two adjacont Quadrilaterals [ 21 13. 

\Along the  ill-defkod b a n b  of constantly shifting rivors many towers were 
wa~hed away before they could be usod, and many were the complnints of revenue 
surveyors who va;nlp senrched some yoam Iator, but, writes Waugh, i t  mas unfair 
to  blame the  Greot Trigonometricel Survey when tho country 
b 8ltogothor fh t  and eubject to wirlcsprend inundntion, nq well as  to sl~iftings of the river. ... 
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Tlrers con be  110 pcrlnnnoncc wlrore n n t u r ~ ~ l  laws hnve ordtrined tlrnt tlio ground sllotlld b e  ever  
ollnnging, a n d  to eolnj~lnin of tlrc l o ~ e  of etntions so situnted is to qunrrel with r ~ n t u r e  Irereelf. 
Permanent  toner8  could not be proTidod just to please t h e  revonue surveyors ; 

~ e ~ m n n e n c c !  coul[I only have  been ~c.cured by  strong rnnsonry towers sllch a s  were used o n  
t h e  G e s t  Arc. ... Tower sites a n d  ~ ~ n t i o n  marks  would always b e  found, a n d  t h u s  give 
perminent  marks  ... for tho revrnrle survey, a n d  in CH90 of t110 az imuth  being i t  could 
rilwsys b e  d e t ~ r m i n e d  by my-traco a i t t rou t  using tlro topore. ... Colonel Everest ... laid i t  down ... 
t h n t  t h e  elevntod toli ers more only requirod for t h e  continuous triangulation, and  a f te r  this  was 
established tlre towem migllt b e  romovad o r  nllowed to fnll, because trll t h e  objects of doteil  
n~mqurernont  n l i g l ~ t  be  sec~rrod b y  nfe rence  t o  t h e  ground innrks [ J O j  1. ... 

F o r  t h e  Cn1cut.t~ 3Ieridionnl series t h e  number of to\vers ... wns 48, w l ~ i c h  would have  cost  
96,000 rupees if t l ~ e  permnnence ... had  been mode a principnl object,  whcrens t h e  nctunl cost  
xrns nbollt 12,000 rupees. ... T h e  towers of t ~ ~ r ~ o l v e s  hnve dono tlleir d u t y  when the  t r i n n p h -  
tion is finished nnd h ~ s  closed satisfactorily [ 106 1'. 

The e r o c t i o ~ ~  of satisfactory touors  across t,lie low, flat, congested colmtq- south  
of Calcutta was a u a b l  prob len~  of t ho  & ~ 6 t  Scl.jes for sevoral s e a s o ~ s .  Several 
of the old t.otvcrs of tho Calcutta Longit.udina1 wore brought  into uso [ 24 ] ; 

T h e  p l n t f o m ,  ladders, nnd other  ~ o o d w o r k  a r e  more or  less rot ten,  b u t  t h e  towers t h e m -  
@elves nyjwnr to be uninjured. Tile tamer a t  Dilnl~oss is e n  old semnpliore tower. a s  is also t h e  
tower a t  Xihrin [ III, 264 1. Tile toxers  at t h e  hnse and at B o h  a r e  hollow square towors bui l t  
p~u-poseel- for t h e  Grea t  Trkonometricnl Survey'. ... 

A t  ... station6 selected this season ... T have  adopted t h e  squnro hollow toner ,  b u t  in t h e  low 
marshy country on both s idrs  of t h e  H o o ~ h l x  south of CHlcutta t h e  cost  of a n t e r i n l s i o r  building 
is very great-iJle erIpense of carrj-ing t h e m  enormous-not to mention t h e  labour a n d  dif&ulty 
of ironsporting henxy mnterials t l ~ r o u g h  a swnmp, for t h e  mos t  p n r t  too wet for cattle,  a n d  too 
dry to o h n i t  t h e  smnllcst boat to float3. 

During season 1847-8 
fib. ~nrnes-wns  de tac l~ed  with carpenters a n d  briclilnyers to m n k e  t11e necessary al terat ions in 
the  plntforms of t h e  old towers at t h e  nor th  end  of t h e  base, Dilakos, Banibori ( b ~ u l t  in the 
season 16467 ), a n d  at Xibria, executing a t  t h e  same t ime rmch repairs a s  were needful to t h e  
ladders a n d  o ther  wood--ork, a n d  a t  t h e  la t ter  plnco putt,ing u p  a new p l n t f o m ,  t h e  old one  
boing much  decayed a n d  unmfe4. 

ITaugh preferred a r t h e n  mounds t o  Hill's wooden ccaffolds [23 j. 
T h e  objections to dotnched pillars with scnffolde are t l m - f o l d .  1st .  They v ibra te  mi& 

t h e  wind. 2nd. T h e y  a re  linble t o  deflect from t h e  perpendicular. 3rd. l h e  scaffold from 
yielding a n d  s h i n i n g  is linble to come in to  contact  with t h e  pillar. ... 

h l o b d s  of ea r th  t h r o m  u p  round your  pillars would form... convenient subs t i t r~ tes  for 
towers. ... Tile m o s t  ordinar;)- labourers cnn throw u p  a mound,  whereas towers requiro 
brichnnkors  and  layers, :.. art izans dficult to procure in t h e  jungles. ... If t h e  mound a n d  
pillnr l o  rrsorted to, tholat ter  mus t  be  isolated for a t  l a s t  six feet  f rom tho summit. ... A well 
of u n t t l e  composed of poles and  I~rushwood intcrleccd might b e ~ ~ c i e n t  to relieve t h o  u p p r  
port of t h e  pillar f rom lateral prc.s.sure a n d  ...\- ibmtion £rom t h e  t read  of obseners .  ... 

h'ever, under  a n y  circumstances, -.. use a pillar u i t h o u t  but t ressing i t  with a m o u n d  to 
at lenst ono half i t s  height. ... I n  ~ l m 0 S t  every case t h e  piUnrs used in t h e  Upper  P r o ~ i n c e s  
-ere round t o  devinte from the  perpendiculnr. ... T h e  best plan is  to b u r y  four external  markg 
stones heyond t h e  b m o  of t h e  mqund,  a n d  duly corresponding wi th  t h e  lower cen t ra l  mark .  
T h e  upper m a r k  can then be  exnmined ... aftor allowing t ime for settlenlent [ 1 0 6 1 ~ .  

Dgring soason 1848-9, m i t e s  Hill, 
t h e  t w e r s  progressed e t h  considerable celeritj-, nnd al though in some instances, o&g 
to the-qunntity of snlt in t h e  soil rendering it unfit  for bricks, -.. p n r t  of t h e  buildings fell a n d  
retarded the builders. ... In many cases t h e  soil near the  sites of t h e  t o w e r s m ~ ~ s  either so  mnd3-, 
or m o m  froquentlg so  d w p l y  impregnnted 6 t h  sal t ,  as t o  be  total ly  unfit  for m k i n g  b r i c k  ... 
F r o m  ecnrcity of fuel for ... burning them, kiln-burnt bricks cost considernblo more t h a n  usual.  
Lime nlso is exceedingly ~cnrcc, a n d  ... h a d  t o  b e  t rnmported ... from a confi ider~ble distance. ... 
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It hue been found ... necesflory to  increnee the width of the stairs lending to t h ~  summit of 
the towom to... cnrry u p  the body of the 24-inch theodolite'. 

After Hill's departure and until Peyton took o-ier in 1852 progress was frequently 
Held up b y  the towers being badly sited, though Waugh did not agree with all of 
Strange's orit.icisms [ 26 ] ; 
: Solid towers have been used ... on other series with complete success, being built according 

the principles of their original inventor [ Rsnny 1. It does no t  follow ... t ha t  if solid towers 
are a r e m y  constructed and the upper mark ecnlpulously fixed, as i t  used formerly to be, 
&at the r e - d t  will be want of integrity. Finding, however, t ha t  ... there w w  no certainty of 
an adherence to  true engineering principles, ... I ordered the solid system ...to be discontinued. 

That  i t  was Bdopted nnd persevered in on the Coast Series is no doubt a matter of . . . rept ,  
but the repetition of angles and the test ~ z i m u t  hs... afford sat isfactog evidence of the excellence 
of the tower building. ... When the work comes t o  be finally tested by a m m r e d  base ... i t  
d be seen whetller there is any reason to doubt the integrity of the stations. ... The only 
war to avoid uncertainty is to adopt perforated tomera [ 107 12. 

In the long stretch of eight degrees covered b y  the Greet Longitudinal series 
to the borders of Sind, towers had been required a.t two stations only, and Strange 
had been greatly relieved to learn from Roesenrode that  none would be required in 
crossing the "little desert" [ 39-40 1. The plains of lorn-er Sind and the passage of 
the h d u s  were another mat.t,er, and called for eleven towers of heights fiom 15 to 
40 ieet. When the Surveyor General found an u n ~ e l c o m e  discrepancy b e t ~ e e n  
the measured lengtah of the Karachi base and the length computed by triangu- 
lation, he accepted the suggestion that  this might have been due to uneven sett,le- 
ment of some of the central pillars, which had been built on artifjcial mounds 
mith insufficient foundations [IV, 82-3 ; v, 42 13. To ensure that  there should be 
no such cause for anxiety on the Groat Indus series, he adx-ised Tennant to build all 
his pillars with a vert.icd passage, or perforat.ion, from base to summit [ 107, IIO 1. 

In the year 1860, anticipating the requiremen te... in thedesert  of Sind, I issued elaborate 
instruotions for building trigonometrical station towers [ 1061. ... Instead of hying down a 
single regulation plan to be followed a i thou t  discrimination, ... I gave an  account of every 
experiment which had been tried, with the advantages or disadvantages which had been 
ascertained, ... "bu t  for new touera the menus should be given for referring directly to  the 
under-mark by a perforated pillar and vault"  [ 106, I 10, 112 1. ... 

Tbe infinite variety of circumstances to  which we are Liable ...my... warrant occasional 
deviations in special cases. ... It is not desirable to exclude the free exercise of judgement 
and eldU on the par t  of scientific otfi~ers. ... Xo man with any pretensions to  science can a t  
any time a y  tha t  the  limits of perfectibility hnve been attained. 

The qualities required in a trLgonometrics1 station are ; 1st. Perfect steadiness and isola- 
tion of the instrument. 2nd. Lnde1ibilit.y and invariebility of position in the  msrk. 3rd. 
Safety of the instrument. 4th. Facility of construction or economy of time. 6th. Economy 
of expense. 6th. Convenience of accese. Perfection in all of them is not likely to be obtained 
e im~l taneousl~ .  ... 

The Great Lndus Series is a work of the first order. ... All the pains taken to  observe angles 
to tenths of seconds, and obtain re.sults defined in nccuracy by fractions of an inch to the mile, 
would be utterly throan away if settlemente took place to the extent of 1 foot deviation in 
Your mnrke, equivalent to 3 or 4 seconrb in your angles. ... 

1 would recornmend that  where solid towers have been a l r e ~ d y  erected exterior m o r b  of 
reference should be fixed, ... and that  the perforated tower should have a fair trial in future. ... 
:An important alteration has been introduce in the method of referring to  the lower mark. ... 

mTh;e lower markstone, inetmd of being fixed by tho builder, ie left for the observer to insert. 
The builder 6x0s a plug of hard wood securely into the aperture a t  the summit. Thie plug 
has-8 fine hole drilled through it, smell a t  the upper -face, sap half an inch in thicbmeas, and 
wider below. The a i m a h  are centered over thie do t  under which the observer a fb raa rds  
fixes the lower mark by m a n s  of a heavy plummet or IooR-doan telescope [ 1061. ... 
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T h o  anxiety to carry ou t  t he  theory of isolation ... h a s  led to the practioe of building the  
pillnr for the instnunont separate from the tower from the  foundation, but  the dinmet er... is 
too srnnll for stability. Hence, unless the bobt ing  cavity is filled u p  with sand, the pillar is 
liable to deflect. Send ... destroys the communication of f o ~ c e s  alculatod to disturb ... the pillar ; 
... a t  the &me time i t  afiords t11at firm lateral support ...to prevent unequal sott,lementl. ... 

AU the advantages of isoletion can be practically secured by an  annular vacuity of only 
6 feet deep, to be filled pFith mnd. The instrument shall ... stend independent of the tread to 
perfions on the tower, a s  ... tested b y  ... level and telescope. m e  level should not  exhibit vibra- 
tion, far less deflertion, when t.wo or three pers9ns wa l iwi th  heavy tread round the instrument., 
nor should the telmcope when pointed on a fixed marl; exhibit either tremor or deflection ... 
when two or three persons stand first on one side, and then on the other. ... 

AIr. Logan last-yenr nmdo Iris pillars 74  feet square a t  base, and dinmeter at. summit of 
only 34 feet, the height averaging nbout 30 feet. H e  carried his rnasong up square and per- 
pondicular, the ... bat.ter being provided for by offsets at inter\,als. The upper 6 feet. consisted 
of a round pillar isolated b y  an annular well. 
Tlie ~ a u l t  giring access to the lower mark was to bo filled up by tho last signallere 
using the tower ; 

If a perforated tower falls, t ha t  ... c ~ n n o t  effect the mark on the ground, over which the  
debris will form a proter.ting armulus. If mischievous persons attack 8 perforated tower, t h e  
mark on the ground is not  readily accessible because the vaulted passages are closed up. It 
is nsual to  cox7er the  top of every tower-when i t  is l e f t m t h  a mound of earth, and to c u t  
away the rnmp. All reasonable risk of mischief ... might be  effectually prevented by b q - i n g  
a lower mnrh tone  below the one on the surface3. 

V'augh describes in detail the procedure to be folloued a t  a perforated t,oaor ; 
The obsenyer ... ail1 open out  the v a u l d p l u m b  the lower mark-and record any dexintion 

which may have occurred since the tower was built. From this he  can infer whether the  stab- 
ility of the upper mark con be  trusted for the short remaining period required. 

H e  d then efTace the builder's lower mark, and engra\,e a ~ ~ ~ n e n t  lower mark cones- 
ponding to the mark used by the signaller. If' the stability of the  towar can be  relied on, the  
vault may now be closed u p  finally, otherwise there is no alternative but to centre both instru- 
ment  and signal rigorously by  the lower mark, using no intermediate plug whatever'. 

In May 1855 Ternant's assistant, Burt, came in fiom ren'sing the la j -out  of 
tower stations uhich Rossenrode had prepared two-years earlier r45-6, IOO ] ; 

H e  ... had been much delayed by the rain, and a large number of kutcba bricks were des- 
troyed. The masons have been very scarce, and few towem have ... been got into proper order. ... 
Only three ... d l  no t  require considerable repair, and two ronewal entirely. ... It will be far 
betier, and eventually less expensive, to  re-select, the series beyond ... hlaru Pir. ... 

I ' he  towers a t  Nir Khan, Hairo, hlaru Pir. are rebuilt, and  %bar mlan repaired, ready for 
the next  season. ... hir. Burt  has done all t ha t  could be  expected owing to the great scarcity 
of masons. The Hairo tower ... has been the only one which has been built hollow. It was 
found impossible to  build tha t  a t  hlir Khan on this pattern a s  not  a single -son capable of 
turning an arch could be got, ... and no member of t.he party 11ad eve] seen such a tower. 

hlny I request the favour of your sending down one or two copies of the Roorkee treatise 
on brick-mnking and on building'. 

He estimsted tha t  about 120 towers rrould be required between Sukkur and 
Kiilabagh, and asked permission to  engage a special establishment for the xork ,  to 
include 6 bricklayers @ Rs. 10, and 6 brickmakers @ Rs. 7 ; 

Inundated as considerable portion of the count ry... generally i ~ ,  i t  seems unLikely t h a t  
tower building can be carried on during the season of the river's flood a i thout  injury to the 
health of the men employed, even if i t  be practicable a t  all6. 

Wo& on this section was suspended between 1856 to  1856, and these towers 
were b a t  by Armstrong and Keelan during season 1858-9 [ 48-9 ] ; 

T b e  &timated hoights of towers [mites Waugh] ... are much higher than I should have ex- 
pected. ;.. It b bad economy, however, to st int  in height. ... It appears to have been a 
judiciom meRsure on Mr. Armstrong's par t  quartering with his party a t  Snkw, close to t h e  
scene of operations. ... Mr. Rossenrode's towers were considered unsatisfactory by Lieutcnnnt 
Tennant, who was inclined to att.ribute their failure to... inefficient contractors. Lf ALr. Armstrong 
employs the contract sxstem the erection of the towers d require strict super\<sion8. 
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K d n n  hnd ~ l )h l ly  d&appointnlont~. reporting on ono dccasion t h a t  
a meRaon6or r . r r l l l f*  i r t  yesto&y frorn t h e  Iampmnn a t  El., informing me thn t  t h e  tower at t h a t  
8 t ~ t i o n  hnd cclnitl ( lobn,  a n d  t h e  pillar only wc1.9 found etnnding. ... T h e  tower came down t w o  
or. three d f ~ y n  nflljr it  w a s  complotod, a n d  i t  ie hnrd to m y  what  W8B t h e  cnuse, b u t  I... 
Glieve tha t  no llnro.h~rt.ione wore h k o n  for sinking a propor foundation, ... a n d  fur ther  t h ~ t  
the bricks wcru I I I I L , ~ ~  of 010 91rm0 ~ n d y  soil, o r  ... not ~ d f l c i o n t l ~  dr;). before being used. It ia 
very disheartonirl~, t l,ie occurring in t h e  middle of t h e  work, a n d  just ua the  tower was wanted .  
It took 3, or r1llllrly 3, montJm to cornplote i t ,  nnd i t  is imp-ible to stsy uhon i t  will be  ready1. 

When ho clrrtllo t?o observe at this  torrer a f o r  weeke later 
t h e  rays ...ha(] Lo 1 ~ 1  re-cleared ... as those c u t  b y  hfr. Ryall  ... were crooked. A t  t h e  anme t ime  
Jhangnl Panorll r r r ~ t !  \\'nennd were found to b e  refrnction raj-a, t h e  fonncr requiring a scaffold- 
ing of 26 feat lillrl t h e  l a t t e r  one of 17  feet before vertical observations could b e  obtained. ... 
It was after much delay 1 could colloct a n d  prepnre rnnt.erials suflicien &...timber, bnmboos 
and rope--for so nlrrnp s tat ions einiultaneously. 

The  tower stnnda on lorn ground a n d  t h e  rags to t h e  surrounding stations p ~ 9 9  either over  
high belts of land or b n n b  of t l ~ e  numeroue c a n a h  which abound  in the district, a n d  for which 
n o  provision was mrrdc in  tho  height of t h e  towers. 

Walker c o m r n o ~ ~ t s  unkindly that  ''BZr. Keelerl seems to  be bilious for he speaks 
of h a h g  to cut rnys and  erect platforms for himself a s  a hardshipH%. 

Scarcity of wntcr was 0110 of tho troubles t h a t  crarllped the building of t ~ ~ e r ~  
in the Punjab. \\'olker writos to She]\-erton who was v-ol.king on tho approximate 
series for the  Jogi Tils aeries ; 

In gour select.ion o f  stations, ... however, ej-mmetrical a triangle moy be, if one of i ts  e t a -  
tione fa& in the  m i d s t  of a w m t e  of sand ,  ... you  will n o t  b e  able to sink a well, and  will con-  
eequently be  compelled to send some distance for b r i c k ,  clay, mortar,  a n d  water  [ 52-3 ]. ... 

Your every workman m u s t  be brought  from pest distances, and  ...y ou wi l l  have to m a k e  
arrangements for t h e  c n d g e  of provkions for t h e m  as well as for gour o m  people, for a h i c h  ... 
you a s y  have to eend th i r ty  o r  forty d e a .  ... 
. . On selecting a favoursble  position for a stat ion,  your  first care m u ~ t  b e  to h a v e  8 kacha 
well sunk close by. These w e l b  ... m a y  ...be d u g  for s h o u t  Re. 30. LI moet WSe8, therefore, 
it wil l . . .  be  preferable to dig a well t h a n  t o  send a grenter distance than  one mile for water.  

Be most careful n o t  to choose very long eides unless you have  t h e  clearest proof that t h e  
toaers  built on t h e m  will become mutua l ly  visible a t  minimum r e h c t i o n .  T h e  touera con-  
stmcted by  Dunlop a r e  no t ,  a n d  cannot  b e  mnde,  mutual ly visible n i t h o u t  resorting t o  t h e  
.extraordinbry and  expensive procorn of reieing each tower some 60 feet in heighp. 
. There was trouble on the  r ay  betweon Kathiala  and Hola [ 52-3 ] ; Armstrong's 
to-er a t  the former station had  collapsed whilst under colstruction, 
and if i t  were to  be more  thnn a very few ,feat i t  u o d d  inevitnbly full down s p i n .  T h a t  
a t  HiLg has not m e t  wi th  a n y  euch rniehnp, a n d  tlle kntclm portion ia v c v  good a n d  firm. But .  

Dunlop 's  e n d ~ n v o u r e  to c o n e h o t  chonp toaore lod him into t.he Inmcntable 
error of neglecting to Lme t h e  central p u c h  p i U m  on good foundntione, or indeed to commenoe 
it a t  all until the Burrounding k u t c l ~ a  na l le  wore raieod sevcral fcut. H e  then atretchem 2-inch 
p h h  across the  w n l h  a n d  builds t h e  puckn pillar upon tho planks, so  t h a t  the  moet  impor tan t  
portion of the whole s t r u c t u r e  is the  I e w t  t rmtwoxthy.  T o  raieo t h e  E i i h  tower therefore, i t  muat 
be first pulled down, a n d  rebuilt  from i t e  b e e m e n t '  [ 52 1. 

For the Gurhagarh aeries running south through the RQjputSna desort, [gx]. 
Shelverton, r h o  bn.3 now had many season's experience, warm his aseietant t h a t  
Our sides should nevur be ehorter thnn nine milee a n d  seldom exceed eleven. ... Unleseyour 
%em stand more t } ~ ~ n  60 feet  above tho  surrounding level, a n d  no obetructibn intervene, ... 
'*ngle &th sido8 13  miles will only delny tho  progross of t h e  final obsematiom [ I O I  1. ... 

T'he plan of tower with which you b v e  been provided is ... t h e  most  eoonomia l  of a n y  in 
U@ with ua. The d i j r t r l~ i~ , . . .~ ,  24 f t .  by 19 it. a t  base ; 20 ft.  b y  16 f t .  at m m j t ,  a n d  
30-ft. in height. mlr, ntrnight s ta ir  five feet  ... leaves a t  the summit a landing 6 f t .  b y  10 ft .  for 
t h e  instrument boxm, rrnd a platform 16 f't. square for tho observatory tent.  

'DDn. 724 ( 235 ). 25 -169 .  'DDn. 710 ( 263 ); KaLkcr notee on Kbckn's latter of 3-3-68. 'DDn. 
722( 113), i'i'aLLer to GW,. Bbelvorton. 18-1-64 .  'fb. ( 147 ), Walker to SG., 94-66. 



Tho ~ > t ~ c - k o  pmfor~ted pillar stande on a pl inth seven St. BqllArO. a n d  is bwner~~lly bui l t  i ~ p  
to tlw I ~ e g l i t  of 24 it. by A succession of 3 c u b .  -.. Tilo first of t I ~ e s e  containie i.11e a r c h a a ~  ... 
for referenoe to t h e  marbtorie ,  a n d  Uw u ~ t l r o m o s t  susttrins B 1)illar aix it. high a n d  3 f t .  in dia-  
meter,  with an annulus of 2 inches a h i c h  perfects t h e  isolntion of t h e  tlmodolite. -.. Tlte per- 
forntion i s  a square  opening of  a foot over  tlle arc-hwny, & ~ s d u n U y  d e c r e ~ q i n g  tn a h o h  s i r  
inclles in d k m e t m  a t  Ule t o p  of  t h e  pillar. 

T h e  matarisle required for a fuU tower of  such wnstruct ion a r 9  :-+lrn dried bricks, 12 
inches by 6 by 3, 11,000-bnked bricks.,.12,000-lime 2 0  to 30 maunds.  

l i l ~ e r e  t h e  soil firm you never need to sink yo lu  foundntions more t11nn t w o  fuet below 
t h e  swfnce, but on  n10und.s which in tllie country are t l ~ e  cemeteries of thesurrolmc3ing villsgea, 
you a j l l  find super f ic i~ l  digging very h n g c r o u s .  ... 

I f  ...y ou engage B staff of six intelligent mwone,  and  then h k e  some pains ...to poin t  o u t  
what is mnnted of tlmm, you .Rill find t l le t  tbey will Boon understand tlleir work. ... 

\571en a tower iR completed i t  i u  hest  protected from tho  efTects of n e t  weathor b y  plaister- 
ing i t  811 round witha cement made of chopped strauy a n d  mud. T o p m w r v e  tile "tarre-plein" 
a t  t h e  summit ,  a n d  prevent  wfiler from finding its way in ... by t h e  annulus ,  a mound of loom 
ear th  a i t h  a n  ensy ~ l o ~ w  to the  sides, end  sirnilnrly pb is tc red  over had  been found mfficiont. 

Every full tower shcul(l be huttressed all  round to t h e  l i e i @ ~ t  of at least  e igh t  feet  a i t h  
clods sucll ns UIW ueed bF t h e  villngers ...to build u p  their wallul. 

The Grst essel~tials of every obsern t ion  st,ation, whet.ller on hilitfop or  ton-or, or 
ot~lrorwise, was t h e  ~ t ab i l i t~y  of the inst.rumont and the immobility of tho  mark over 
~ b i c l ~  int;t,rurnent and signals were centred. The  ]nark itself x a ~  ' 
a d o t  ~ i t h  a concentric circle, cu t  on stone b y  rneu ls  of a pointed chisel. Yf t h e  m a r k  can be 
e n p v e d  in situetion so  much the better, otf~ern, ise  a lnrfe  s tone  ~ x o p e r l y  marked--ought to 
be  buuiod in Ule ground. Over  this a small plntfonn i~ raised, on t h e  mumnit .  of u.hich another  
urorkstnne is  inserted and  fixed truly vertical over t h e  lower one. ... IIemurernente a n d  obsor- 
vations a r e  usually referred to the  ujqmr mark ,  and  are so record& in t,lle angle-book records. 
Gumetirnes ... i t  is n e c e s s a v  to raise t h e  platform to a considerable height,  in which cAse several 
~narke tones  a r e  ... inserted a n d  tlleir relntive heights  recorded. ... 

For principal s ta t ions i t  is  neceKsary to m a k e  t l m t  por t  of  t h e  platfonn on n.lJcli t h e  instru- 
m e n t  resta separate  a n d  distinct from t h a t  on ufijch the  observer a n d  his a s s i s t a n t w a k  The 
instrument  is then snid to be d d y  isolated. ... T h e  annulnr space between t h e  observer's s tape  
a n d  t?le central pier sliould b e  filled u p  uith gra\.el o r  s snd ,  o thera i se  s c r e m  o r  o ther  por t s  of 
tale n p p r a t u s  mng b e  lost. 

Resides t h e  upl)onnost  stone i t  is i~slrrrl to  imtted in t h e  pier t l ~ m c  picked flat heavy  s tones 
for tlle tripod ... t o  s tnnd upon. Tllese aro cnlled feet  stones, a n d  they s l ~ o l d d  b e  d u l y  levelled, 
Tn localities x l ~ o r e  t h e  ground is very u n s t e d y ,  such ns deep black cotton woil, I h a v e  forind it. 
practicable to s teady  a Uleodolite b y  rrsing pickets 4 or 5 feet long, a n d  driving t h e m  into t h e  
ground for t h e  s t a n d  ...to rest, upon. ... 

As a w n  tw a11 t h e  observations have been taken ~t a n y  s tat ion,  a n d  it  has  bten obsarved 
from all tlle corresponding stations, i t  is no longer required for t h e  purposes of t h e  trigononletri- 
CRJ eurvty,  a n d  i t  ~ l l o u l d  have a pile of @tones, with s pole s n d  brush erected over i t  in 0 1  dcr  tlint 
i t  may  b e  visible a n d  useful to the  detail surveyors2. 

Strange had the pillar built of st.ol~e in lime mortar 127 1, and 
t h e  plntform ... oriented s o  t h a t  the observa tov  tent  m a y  a l n e y s  be pitched wit11 t h e  s l i t  ... con- 
forming t o  t h e  meridian. The plntform is to be never  less tban  16 feet square. This  admits 
of room rill round t h e  t e n t  for t h e  rrvm employed in flnslling o u t  We signals. 

Tile ul)per msrks tone  is merely a convenience obtained at some risk of error, unless the  
greatest c&e be taken in fixing i t  iertjcnlly over t h e  laxest mark, a n d  in a w e m i n i n g  tho  d ~ -  
tance bz taeen  t l ie  two. ... T h e  lowest mnrk a lone  constitutes t l ~ e  t r u e  stationa. 

M1a3gh noted-that Colonel Ereres t  and Captain Jacob bo th  
a d v o c e t d  dry,stone masomy. I liave fiwo some beautiful specimene of these. ... T h e  uso of ... 
stones with m u d  cement  hns been very generally condemned, ... b u t  t h e  p e a t  principle is  
isolation. If t h a t  be rigorously cnrried ou t ,  defecte in o U ~ e r  p a r t s  will be  less influontiol. 

InJ)n .  695 ( 99 ), sbe l~erton  to Clarke, 17-1 1-59. 'DDn. 601 ( 1 ), T o p .  Instns. 1853 ( 6 ), DO. 
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~ h o  practice of building plotforms during tho probTe.ss of t h e  worl; is in itself, however, 
icrtile element of evil. ... All constnlction precesses ... ore more or  less lir~ble to eettlcment. ... 
M b r  8 long lapse of t ime,  if a plntform looks uoumd, and  there is n o  a p ~ ~ n r e n t  c m ~ s e  t o  d o u b t  
i b  etnbility a n d  sksd iness ,  8 j11dicior18 gcodes i~ t  would n o t  dis turb t h e  upper  mark.  ... I f  h a  . 
,m to dis turb t h a t  mark  for the purpose of rac:onstnicting t h e  plntrornl, a n d  found 

of identity b e t ~ i e e n  t h e  upl)or and  luwcr mnrks, he  wor~ld a d o p t  t h e  latter.  ... 
I cnnnot uinderstnnd how tile t1ut.y of building platforms go t  tlivorced from t h e  npproximate  

T h a t  undertaking nlwaye included all preparative arrangements  whatever [9911. 
R ~ b u l s o n  found t h a t  one of the principal stations of t he  North West Longitudinal 

rnfies on the Ravi River had boen tarnpered with [ 510, qGg-70 ] ; 
A t  Pngwonsir I was deluyed 5 daye. Some fool o r  m.oundrel hnd d u g  lip and c n r r i d  off 

t h e  mnrl;qfone. Fortunn'tely I found the lower mnrkstone correct a n d  fwmly bedded, n n d  as 
I },ad to rebuild t h e  station, I took aclvantage of the  opportuni ty to rnise the  whole eight  
f m t  hixher. ... Plat,form isolated2. - 

Important  st,ations were usually handed over t o  the civil authorities when all 
co~lnect~ions liad been completed, and the Surrsyol. General directed Renny to see 
to  the  "preservation of the obserrntorjl and station of Ralianp~u." rrrhe~l s tar t ing 
tho Great Longitudirlal series [ IV, 98 ; lr, 98 1. Rennydu ly  reported tha t  

r e g ~ r d s  t h e  o b s e r v a t o q  a n d  adjoining builtling, all t h e  woodn-nrk of the  doors, a indows ,  a n d  
moridionnl aperture, huq been deposited inside the bu i ld ing ,  a n d  the  aperhlres closed u p  wi th  
stone and mortar.  ... Tile meridional apert.rue in the  roof h ~ q  been closed in with sandstone 
slabs. '1718 lipper hnlf of t h e  s teps ... lesdinq to the roof ... h a s  also been deposited inside t h e  
ob.servatory, h u t  tho wood is:..r~nsare for fut,ure 11s~. 

'J'he station mnrka on the  platform nnd mer idan  p i l l n ~  hnve boen covered over by domes 
of mnsonr;)., with a hollow space round the m ~ r k e  to admi t  of their being   gain availnble. ... 

A p n l m  written in English, Persian, and  hlahmtta, explnnatory of the  object of t h e  obser- 
vatory is plnced inside on the  pillar, and a similar document enclosed n i th in  n bottle lies under  
the  dome of the  station platform. ... The gunrd fuunid~od hy t,he Nawab of Tonk  ...wm 
removed ... on t h e  25th of h'ovember lust, ... t,he day after m y  arrival3 [46g J. 

In 1866 i t  was ordered t h a t  all stations of the Great Trigoliornetricnl Survey 
should be plnced under the official prot,cct,io~l of district, magistrates, a l ~ d  visited 
periodically. Reports on their conditicjn were t,o be submitted annually to the 
Superint.endent Trigonometrical S u r ~ e j - ~ .  111 pursuance of this order a revenue 
assist.ant5 was specially der~uted to  g i ~ e  suitable protect,ion t o  the nlarkstones of 48 
tower station of the meridional ~ e r i e s  falling in the North-\Yestorn Pro\incos, and 
hand t h r n  over t o  villago aut.horitios. Similar arrangerncnt.s \\*ere canietl ou t  in 
othor parts of hIldia6. 

' DDn. 601 ( 9 4  ), SG. to Str8nge. 12-%56. 'DDn. 731 ( 50 ), to SG.. 2-3-51. 'DDn. 516 ( 177-8 ), 
23-449; tho' in excellent preservation in 1866, the obserratoq no longer existed 50 years later. 
'DDn. 15 (62 ), no. ors., 15-1-66. 'if'rn. Ivey [ 441 1. 'GR. Trig. 1865-6 ( 5 ,  21 ). 



E'WU A N ~ L E S  - Clmnging Zero - Obscrvntoq Dzlliw - Signals --Seco~l&ry 
6- dlimn* Tr iangu la f im  - Cizarts - C O > I I ~ U T A T I O ~ ; ~  : Forms d. Formuhe  - Aztxilia ty 
T(lb2es - Logarithm Tab21.2 - Initial Elements - Clwgrophiwl Positions - Ficld 
Parties - Rccords 6. Reports - Dispcrsul o j  Errors. 

]Lo preliminary work of tI10 a11prori1nato surios called for collsidorablo o r -  1 ~~.l r jonce ,  good judgement, and adaptibi l i t j  t o  1oc.sl conditions, and u-as ossontial 
t o  tllo exooution of the fulfil obsorrations. Notliing u-hat.01-er could be left io 

c],anco [ 26, 100 1. T,hough t,hose f k a l  obsorratiorls woro inr-ariably undertaken 
by tho offieor in chargo of the 6UrveJ' yet  thoy x e r e  by comparison a mochaniml pro- 
CFRS, requiring tho nlost sorupulous atl.ention to mir)ut.iae. h d o o d  to the  arerago 
a c t i ~ o  Inan Iiigh-c1a~;~ geodetic obsorx-ation can be t l ~ o  most  tedious of occup~tiona.  
On tho otlicr hand,  it. is the actual obaorrer who "cab tho tune". H e  it. is who 
no t  orlly orgrulizss and direofs mery  item of tliu prelinlillaq- \~or l i ,  but. is s b o  
tho final arbiter of it.s sufficioncj and completonoss. An espe~ionced and eficient 
obsorrer u-olild never commellce work until he had satisfied him~clf- 

( a ) tha t  all st ,~tiorls had h e n  misely selected to effect the r e ry  bmt  Ia jout  
suited to the ground [ IOO 1. 

( b ) that  he  would h a r e  a clear line of sight to each stat.ion of programme, 
slid t , l~at.  oach st.aiion was prorided 6 t h  suitable signals, properl j  contred oror  a 
porrnano~lt mark, and mannod b y  efficient. signallers. 

( c ) tha t  t,he station from which he  as observing, and  those from which he 
would shortly obsorre, were properly constructed, with a p o r m a n e n t l ~  h o d  mark- 
stone, and a rigid pillar for t.he inst,rument, isolatod fiorn the  observer's platform. 

( d ) t ha t  fiis instrument, accessory lamps a n d  other  gear, mere all in perfect 
working order, and  tha t  hia recorder, if he  had  one, u-as fu11-j competent. 

Tho setting up,  levelling, and adjust,ments of t he  instrument, the  hi torse~t~ion 
of the signals, tho reading of the scales, the changcs of face and zoro, were mat.tem 
of routho ,  calling for the greatest patience, precision, and conecnt,rat,ion, in all 
condit.ions of veather  and atmosphere. The  rocording and reduction of obmrra-  
tioris followed strict rules t h t  showed up the qua lit,^- of the  work and a n 7  h o p -  
1~rit . ies t,hat caUed for inrestigat.ion and possible re-obsemation. 

E-ierest bad  laid d o n  dotailod procedure, and  115'augh was strict in it.9 enform- 
ment .  Dloet of the  changes that  he introduced u-ere t.0 meet tho i d i o s j n c r a s i ~  of 
noF- inst.rumont,s. H e  regretted Shortredo's departure &om 
t h e  sxstem of uniformity by my predocossor, h a u s e  estnblished forms a n d  methods 
of  procedure a r e  indis~wnsuble. ... Your operatio ns... fo rm b u t  a smnll port.ion of t h e  entim 
system of triangulation every port of uhich shoultf ...be exact ly similar, so as to be  cnpable of 
oombinulg together into a complete and lrnrmonious work. ... 

All tlre o ther  series lrnve hitherto been executod upon one uniform s ~ . s k m ,  so tha t  your 
work wig form a solitary excoption. ... H a  devintion from rule  b e  permitted in one instnnce... 
the re  i s 4 0  calculating t h e  ex-tcnt to whicli innovations rnny b e  w r i e d .  

S o m a ~ n a ~  go  on multipljing the  number of zeros for t h e  anke of increwad accurnc,g, while 
others  -...reduce t h e  number in order to obtain credit for economy n t  the expense of preci- 
sion. ... Some ... will ... introdurs innovatione for t h e  mcre  Io\w of chrmge [ 392 1. ... 

I a r n p l ~ c e d  in a n  a n h ~ n r d  position in io-ng n decision upon  t h e  work erocuted bj- you.  ... 
U...it b e  re jechd  ... t l ~ e  cost of ... ropetition x o u l d  n o t  be 1 6 s  thnn 20,000 rupew, in nddition 
to wbicll ... tlie cornplrt ion of your scrim would b e  post.poncd ns ]cast n twelve month.  ... I hnve 



decidod t o  retain t h e  work, a n d  will ninke provision for i t s  informnlity b y  a s p e c s c  explana. 
tion in t h e  preface of tlie 10th volume of the  General Report1 [ I 1 ,  132 1. 
: On tho introduction of the new 24-inch theodolites [ 152-4 1, the Surveyor 
Genoral ksuedadepartmontal order, of 8th July 1848, laying doun  "Rules regarding 
.Obsemations", superseding Everest's order of 13th February 1813. 

Under Ererest's rules for the 3-ft. theodolites, readings on 5 microscopes were 
spread equally round the graduated circle by means of three rounds of angles on 
each of four settings, or three cbanges of zero by arcs of 9" which, being repeated 
on both faces by reversal of the telescope, gave 24 independent obserrations 
[m,  2 58 ; rv, go ; v, 98 1'. It was Shortrede's departure from this rule which had 
led to Waugh's re~nonstrance [ 114 1. He had observed 
a t  every 5" instead of ... a t  every 100 of the  Limb. I was led to a d o p t  th *...on account of t h e  
unsatisfactory manner  in which t h e  limb has been ~ a d n a t e d .  I found t h a t  angles tnlten on 
different purts  of the  limb differed sometimes more than  40" from each other. ... 

KO dcpendencu could b e  placed on the  observations of single faces, a n d  ... t h e  dik-ision of t h e  
limb wns such t h n t  t h e  taro faces were no t  really independent. I found t h a t  by  tol5ng t h e  
mean of  t h e  two fnc~es t h e  discrepancies among the  angles were generally only about  one-fourth 
of w11at they were on opposite faces. ... 

l ' h e  di\.ision being munifestly bnd, i t  seemed desirable t o  multiply t h e  points of obser- 
vation. ... Notrrithstanding a11 these precautions, t h e  angles a t  mos t  of the  stntions are  n o t  so 
accordant  a s  could be wished. F r o m  the first I at t r ibuted this to some mechnnical defect, ... 
bnt  i t  a ~ s  not  till I got to t h e  last two stations thn t  I satisfied myself e n t k l y  n.. to i t s  nnturos. 

J'i'augh's objocted to  nnF such dopnrture from standing rules [ 392 ] ; 
T h e  innokations ... introduced a re  no t  so objectionable in reference t o  profesionnl accuracy 

a s  to departmental uniformity. ... KO one csn doubt  thnt  a n  increase of the  number of zeros ... 
m u s t  produce a corresponding degree of precision, ... b u t  ... n t  t h e  sncrifice of. ..time a n d  
money. The  number of zeros prescribed by  my prececessor was decided upon af ter  m a t u r e  con-  
sideration, ... and  ... a conaidernble incrense upon the prnctice of former years. ... O b s e n ~ a t i o n  
a t e v e r y  10" will afford a rapid approximation to the  t ru th ,  ... a n d  ... nny increase to t h e  number  
of zeros cnn only affcct t h e  mean result by  a minute fraction of a second. 

I a m  a n  advocate  for t h e  repetition of angles a t  t h e  same pnrt  of t h e  l imb because t h e  
coincidence which such obsemations ought t o  exhibit affords t h e  sole means at t h e  observer's 
disposal for testing t h e  s tnte  of t h e  instrument and  the  quality of t h e  work while it is in progress. . - 
~ n y  mistakes t h a t  m a y  be  committed nre eLso more certain of detection, ... a n d  t h e  remedy 
m a y  b e  applied while t h e  opportunity is witlun the  observer's power. ... 

T o u r  system of taking a single observation a t  each zero transfers t h e  responsil~iljty of a l l  
errors to t h e  ~ c c o u n t  of t11e ,quduation4. 

In 1847 he put in hand a series of exprimenta t,o asce r ta i~~  tbe very best ~ y ~ t o r n  
for ohanging zero alion using tho new 24-inch theodolites [ 153-4 1. He set five 
obsomers to observe F-th various settings and m o t e  to  Du Vernet. ; 

Experience shows t h a t  angles token a t  different zeros with a 24-incli instrument vnry as 
much as 8' from ench other, while the  3-feet theodolite gives variations no t  exceeding 2' t o  3'. 
This  fact  clearly indicates t h a t  o g e n t e r  number of changes of zero is required to reduce t h e  errors  
of p a d u n t i o n  in the  smnllsr instrument than in tho Inrgor, ... a n d  I thinlr i t  will be absolut.ely 
indisI>ensnble in a work of so much importnnce as the North-West  eeries to take with t h e  24- 
inch theodolite 24 anglcs distributed over 6 chnnges of zero, a n d  a s  thero a re  5 micro.jcopes 
we shnll thus  obtnin rending? a t  every 6" of tho limb5. 

Ho also illtrodl~cod tho practice of chariging "likeaiao thc minute, ... whoreby 
t h e  readings uill fall on difforent parts of tho ( miorornetor ) scrcu, and tlio error 
of tho run be in somo manner compensated". He asked Ronny to esporiment on 
the TS. 3-ft. t.licodolito Fn'th various settings, still l io~ping to tho tot,al of 3.1 read- 
ings, and ho n-rit.es to St,rnngo lator that 
in my opinion the  number of observations, 21, is nmple. ... T o  increme thn t  number worild 
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cnuso imnlense &by nnd ~ o u l d  only s1ight.l~ modify t h e  resulte. 17ie pract i ra  of repenting 
f i n g l e ~  3 t h e 8  on the mmo divisions conduces ...to extreme poriection, ... for nothing b u t  
e c r u p u l 6 ~  care und do1icac.y a n  prodilco 3 accordant results, whcreas when 2 obecrvetions 
only a re  h k e n  their accordance -3' be forf.uitous in half the  nurnbcr of ages. .-. 

Tho tidyantape of Colonel E\,ercst'e rule can h a r d ]  b e  over-estimitod, for i t  h a s  t h e  effect 
of mnldng almost a n y  -n a skilful und ~,ainstakin,g obsener .  T h e  question is whether, when 
an observer hna bcon trnined, i t  is safe t o  relax the  rule1. 

Strango reported at the end of tho season that  he had good results from the 
reduced nurnbcr of iut,ersect,ions ullich he continued so long as he was working on 
a double soriee ; 

I t  seems t o  m e  thnt  undor qeneral c ircum~tnnces t a o  intersectione on each face a r e  sufficient, 
provided t h e  o b m e r ' s  i n t e g r i 5  be  undoubted, and his skill such as t o  justify his  being ent.rusted 
with a first-clnss instrument. ... I ] ~ n v e  mnde it, a general rule ... n o t  t o  consult t h e  angle-book 
until  af ter  .the completion of w c h  f8be2. 

Afttr e~a&ing  t.hese eqeriments Waugh enunciated a law governing the effects 
of nlllltipljcat~~~n of oh~er ra t iom ; 

I consider 811 padunt ion  ... to b e  subject to two BTTOI-S, one casual, t h e  other  f o l l o h g  60me 
18% of distribution. Tile d k c o y e g  of 8 l e a  of error in Fraduation is  entirely m y  o m ,  a n d  kRs 
never, Olat I a m  Raare of, been p u t  fornard b y  a n y  geodesist. These errors w e  seek to eliminate 
b y  r e ~ u l n r  systematic change of zero, which is Everest 's system. Er ror  of observation, i.e., of 
intersect.ion and rending OR, k eliminated bj .  t h e  mudt,iplicntion of observai.ions. ... 

The  cnsunl error of graduation d l  obviously b e  clliminated b y  a suficient  number  of regular 
chnnfcs of zero b y  equnl arcs, but. i t  does n o t  folloa t h a t  if a 1av  of gmduation does  exist, t h a t  
r c g u h r  changes of zero m i l l  eliminate all i t s  effects. ... Changes of zero ought ,  in m y  opinion, 
to  t ake  plsce in Imoven n-bers, ahereby  we shall gain the  advantage of frsct.ional quantities. 
F o r  t h h  reason 1 introduped t h e  s ~ - s f c m  of f, changes of zero n i t h  10 fac.es instead of 4 changes 
w.ith 8 faces3. 

The u-ark of t,he o b s e r ~ a t . ~ ~  assistant. iu handling the  instrument, managing 
t,ho lamps, and recordkg t,he ob6er~ations, u-as most. important, but the Surveyor 
General prot,ested more tharl once agahst. the practice of keeping two assistants for 
these duties. Du Vernet just.jfies himself ; 

I have  ~ c c a s i o n a ~ ~ ,  unass ie td ,  m ~ s u r e d  final sngles with a g m n d  theodolite b \ i n g  five 
microscopes, b u t  t h e  work is m o m  than  one observer can properly p e r f o m ,  a n d  necessarils 
much  t ime is lost. ... The  hours of observing i n  this climate [ Assnm ] being limited to one or  
two ~ O W S  before a n d  af ter  -set, 1 request t h a t  I m a y  b e  always allowed t h e  a id  of one of m y  
assistants in t h e  ~ b s e r v a t o ~  in a d a t i o n  to t h e  one writing t h e  angle-book'. 

Stmnge, on t,he Coast Series, was equally insistent ; 
!t?~e principal operations a n n o t  progress +th t h a t  vigour which SOU SO much  desire u n -  

less I an1 accompnnied by a n  additional assistant to assist mth t h e  observations. ... N o t  8 

raw untrained hand ,  but.  8 9  slijlfd fin observer as possible. ... T h e  instrument. has n o u  6 micro- 
meters [ 153 ]-the climate is extre&eIr unfavourable to obserration-and heal th is n o t  to b e  
reckoned on from one day  t o  another. ... T h e  only way ...is to h ~ v e  two trained observers with ' 

t h e  instrument, bo th  toaccelerate tfie obsen.ations generally, and  a s  a provision against  s ickness  
-.. [ h-0 fewer tilun 60 days  had been spen t  st six stations 1. 

I should hnve  been able to nccomplish certainly double t h a t  quant i@ with t h e  help of 8 

qualifjed-assistant, for n o t  only would t h e  obser\,ations b e  taken more quickly wi th  such help, 
b u t  g rmfer  8d \ ' anbg6  could b k e n  of jntcrvals of fine weather  ... which a r e  geuernuy 
v e q  s h d ,  a n d  a r e  succeeded by  much  longer intsrvals of b a d  weather .  

ThoSurreyor Genera] was insistent on the neat.ness and legibilit.1 of the  original 
a n g l e - b ~ k ,  and prot.est,ed against desoribing the second copy as t,he "fair OOPS" ; 

I conclude t l u t  tile original observatiom we1.e first recorded roughly, a n d  af terwards 
spied. mlh prootice f ~ a s  b w n  ...d iscontinued ... for m a n y  years bemuse  i t  mas found to b e  8 

needless waste  of timu, a n d  no t  50 of confidence as t h e  present 8 ~ s t e m .  -0 b o o b  
a re  now kept ,  a n d  theg a re  t h e  "ori+,ol" a n d  "duplicate". Since t h e  h a b i t  has obtained 



of observing .qlowly, with t h e  viow of avoitling tho evil effects of lrrtornl refrnction, the  writor of 
t h e  nngle-book finds no d f i c u l t g  in bringing u p  t h e  original record in a hnnd frrir a n d  logible, 
a n d  clericnl errors aeldom or  never occur1. 

h f e r r i n g  to  departmental order of 7th hIay 1852, he rcminde Strange tha t  
i t  is a etanding rule ... thn t  nothing done by  one pemon is considerod perfect. As ... one observer 
ind one writer compose t h e  establishment of a field observat.or_\. i t  hecomes the  special d u t y  of 
t h e  observer to check t h e  nngle-books regularly ni ter  ench period of 01)gcrvations. 

I used to d o  this between zeros while nly mqistnnt lebelled t h e  instrument, and af ter  t h e  
morning's work, alrrays clmring off t h e  exnminntion of each day's observations before ano ther  
d a y  commenced. ... You will ... check in p n c i l  bo th  in t h e  angle-book and  observatory 

.memo. book, nnd if tlre m i t e r  ... ngreos with you b e  will ink in  ; if no t ,  you e l l  both e s ~ m i n e .  ... 
T h e  column of mean micronleter leudingz a n d  deduced angles mus t  be attested b y  bo th  

parties, and each page rnllst be attestetl by the observe?. 
Amongst tho procal~tions for accuracy was the  detenllination of' valuo of tho 

theodolite level scale, and the Surveyor General was indignant whorl he loarned of the  
slovenly way in which Clarkson had tested the  levels of Saston's instrument ; 

T h e  pro1,er ...p rowlr~re  ... should be  well kno-xn to a sub-assistnnt of your ~ t n n d i n g  who 
aspires to... the charge of a Series. ... Had you k e p t  u p  your  general scientific knowledge ... 
you could no t  possibly b v e  adopted a q s t e m  eo much  opposed to all sound principles. ... 
You could no t  have failed t o  suspect from t h e  wild discordnncies t h a t  something was amiss, 
a n d  might  have flpplied for information nnd instruction. ... 

bIy detniled instructions for the  Trigonometrical  survey...^^ w i t t e n  expressly for officers 
of small knowledge and  experience. I n  those instructions t h e  method of deternlining the  value 
of a level is given s t  pnge 27, with n fonn find e s ~ r n ~ l e ~  [ 63, 98 n.3, 286 1. 

Even a-hen preli~nuiary ~vorl;  had been carried o u t  ~ t . h  the utmost care the 
obserrer might be held up  for long pariods by ~ a g a r i e s  of weather and atmosphere- 
d u ~ ~ m o k e ~ r e f r a c t i o n - m i r a g e .  As a geueral rule v i s i b l i t ~  was bost a t  night. 
uhcn  obsemationa were taken t,o lamps [ nr, 246-8 ; IT-, 87-9 1, but  under Jfaugh's 
vigilant care vertical angles were rest,ricted t o  t,be oarly afternoon [ 63-5 1. Strange 
reports conetant dolays on tlle Great Longitudinal series ; 

At  Gopfilpoorn a.8.-the air  was so obscured ... t h n t  n o t  a single obscrvntion could b e  taken 
during 6 days. I determined upon no t  further protrticting m y  s t a y  there lest I should b e  
too lute for a fnvournble ~ t n r  which I wished t o  observe a t  rirumlin. ... Although so enrly in 
the  season ( being the end of January  ), t h e  dus ty  wes ther  h a d  set in, and the  s ta te  of t h e  
atmosphere could not  ... be  depended upon for 24 hours. I hnve never seen dust  so thick. ... 
Objects trro miles off were often scnrcely discernible, nnd heliotropes failed to  ponetrnte it" ... 

I Prill gi\w n fex  instances of t h e  difficulty of ninrking points. ... At  Gol~roosil;knr n.s. 
I sen t  a nlan with tho reference lrrmp to tnltc up n point on n l t . ~ b o o  aLout 3 or 3 rililes distnnt.  
R e  took two whole dnys to  reach i t .  T h e  snrne thing occurrrd a t  Kanrrnagnr H.S. 

A t  h l n m a r  a mnn was sen t  to  set u p  a pole a n d  brush on n point about 6 or 7 miles distclnt ; 
the  pole was not  seen until  the  4th or  5th dny, s n d  then on  tlle wrong point. A aigool pnrty 
took 10 or 11 dnys to go ... a distance of 18 mil-. ... 
l?& delay n n s  offing to severe1 causes, such as t h e  difiiculty, nnd in mnny instnnces t h e  

ut tor  impossibility, of obtaining the  name of n dis tnnt  point o r  of a n y  villago nenr it ,  except  
on t h e  spo t  itself-the b n d n e ~ s  of t l ~ e  guides, who constant ly rnn array lenving the men in the 
midst of a trackless mountnin n n s G t h o  greot similarity of t h e  pen& and  rid& to each other  
n l ~ e n  nenr them-to which mny Le added t h e  ehsence for mnny miles of .rilhges-nnd t h e  
R a n t  of intelligence nnd willingness to assist t h n t  chnrwtsr ised t h e  inhnbitnnts genernlly. ... 
= In rnnny parts  ... i t  would be quite unsclfo to detnch j>nrtics of even two or three nron. AU 
m y  signnl men were escorted by  two se l~oys  t o  mcli  par ty,  b y  tho advice of Sllbcdnr Clulter 
T e ~ m o e ,  who know the  country well, and  to tlli.3 protoction they owed their mifot~' [ 3 9  Is. 
- Waugh writes to Rivors who had roportod difficultios in TLitLi5n-Br; 
- T h e  difficulty of seeing the  signals mny arise ... from inndeqtlnto height oftowem. This 
Can d l y  be  af icer tnind by  raising n slight bamboo scaffold on t h e  ton-er. will ennble 
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e rmln to w n t c l ~  for tho  heliotrope or blue light. Keeping t h e  s i p n l  in v i t t i  m i d o  dtmcending, 
lle cnn determino i.110 o u m t  Ilcifllt a t  wliich it will be visible. ... 

In the pI~i1lp w e  ~ B V @  g c n r r ~ l l y  found l e m p ~  and heliotropes very ensila. taken in ordinary 
wonther a_t distancon of 10 to 12 miles. Beyond 14 miles lamps are seldom tal;c.nble except  
in very fine w~nt .hor .  ... B u t  if the ray - af f ic ien t ly  clear off t h e  ground tllc heliotrope ie 
g o n e r n ~ y -  tokmble  up t o  20 m i l e 6  in ordinary wwthor .  

k t  month  I 1-isihd n ~)nr ty  ~ 1 1 0  were revising t w o  old triangles of 20 mile sides in  1.11~ 
plnins, a n d  t h e  heliotrojms were distinctly visible, b u t  Inmps-though seen-were n o t t a k m b l e  
on nccount of fimoke. T)le towers, howe\,cr, were for ty fee t  I ~ i g h  on mounds of 30 t o  50 feet. ... 
Ae i t  was, the  observations occupied r ~ t o u t .  8 to 10 days.  On tile Grea t  Arc Colonel Everest. 
hnd Fome my6 in tile p l n b s  exccwdiup 20 miles, ... b u t  s ~ ~ c h  'extremely long rnys a re  very 
unsntisfnctor)., nnd I adbise 10 t o  12 ~ ~ l i l e s  e s  on ex t reme limit [ 46, 101-3 1. ... 

During t h e  cold 'weother a n d  tile ~ u g ~ r  hnrvest  n-e 11nl-e nl\\ ~ j . 8  found lamps in\- i~ible  or 
untnkenble on account of smoke, so  t l s t  t h e  progress ... dcpends a t  t h a t  t u n e  on heliotropes'. 

H e  explains t o  Clarkson tllat a perforated screen would not  implwre the shnrp- 
ness of a heliotrope signal ; 

A snlall nper&re ... limits the  intensity of t h e  light,  whilst t h e  apparent  size of the  image 
depends olrnost entirelj. on t h e  s ta te  of t h e  atmosphere ... which cannot  b e  counteracted. Lf the  
disc nppanrs large ... i t  iR the result of diffraction caused b y  vapours in a state of agitation. 

m e  apparent  centre of such discs a re  t h e  t rue  c ~ n t r e s  for observation. If thesppearrmce ... 
b e  col-ar, i t  is caused by rnirnge or reflection fro111 sheets  of vapour slightly rumed,  similar 

fact  t o  t h e  reflection of t h e  moon from t h e  surface of a rippled sheet  of water.  There a re  
tllen a succession of images one below Ule otller. ... T l ~ e  upper  disc is t h e  t rue imnge refracted 
tluougli t h e  air, ... tile centre of t l i s  imaginary disc is t11e t rue centre for c~bsemation. Suoh 
observntions, however, nre attended with some uncertninty2 [ IT, 107 ; T, j 7 ,  62-5 1. 

Secondary triangulat.ion was t,hat which s\ipplew.eut.ed the priuci-jnl triangulation 
for picking up important topographical detail in the  nature of to\i-~rs, hill rang%, 
djstant.peaks, or risors [ IT, 108 J.  Being intended for p ~ u e l j  local purposes i t  v.as 
not  gene ra l l~  suhjoct t.0 t,he rules for principle triangles, sucll as  observation of all 
throe angles or co1.r-ectiou for spherical 0XCeE6. 

3 h e r  triangulation was the term applied t o  cont,inuous chsirm of small triangles 
run for the  purpose of I a ~ i n g  do\nl the  position of important towns, s u r r e - d g  the 
course of a main r i ~ e r ,  or  m a b g  junction \ d t h  a local revenue survey. Being 
carried out  rapidly by light instruments i t  formed an  economical meam of estcnding 
trigonomotrical control, and eTery principal series was ox-pectod t40 throw out  such 
branches whilst othor ~ecorldary poults wero fixed bl. direct o l s e r ~ a t i o n  from the  
principal stations [ 120, 186 1. 

Of tho more important of these series rnay be mentiouod t,lio surl-eys of tho 
rivers Son, G o g a ,  and Gandak by officers of t he  Hurilaong Sorjes \)ot,ween 1817 
and 1852--survey of ' the Gauges by ~ ~ r j o u s  meridjonal series over s e ~ e r a l  seasons, 
mnking a continuous surrey betn-eon Can-npore a n d  BhBgelpur--sur~ey of the Orisfia 
Coast fiom Balasore to  the Chilka Lake bet,n-eon 1857 and 1859-a chain of triangles 
from Cuttack to Sambalpur by Nicohon of the Coast Series and  D p r  of the Ganjam 
party--obserrations of the snow peaks taken from principal st.atiom between 
Peahiin-ar on the west and Purnea on the east-and from t.he secondary est.e:lsion 
round D a r j e e h g  carried out  by tho S u r v e ~ o r  Gencral himolt'. 

Serer?l chains of minor triangles n-ero carried out  b y  the  Bombay par ty  in 
GujarHt ad Kfit.hiiiwHr, orlo of which, the  Sfibarmat,i series, was an abortive att,empt 
to make_connection mith sea level on the  Gulf of Cambay [ 57, 72-4 1. Other 
chains meye run through t.he Punjab botweon 1846 and  1853, not  only to connect u p  
the  rorenue surreys 'and impr t . an t  cities such a s  Lahore, bu t  also to  s m e y  the main 
ri.\-em [ 3 6 7 , 2 7 3  1. Ext .ons i~e  secondary work was carried t h o u g h  t,he North-]Tost 
EGmiilaya and Kaslimir for topographical purposes. 



T r i g o ~ ~ o n ~ e t r i c ~ l  cor~trol was necessary t o  make tho revonue fiurveys of lower 
Bongal, the North-Westorn Prorincos and tho I'unjab, available for topgraphica l  and 
geographical maps, such control being required bot,h for surveys already complotd ,  
and for thoso in progress [ rv, 288-90 ; v, 3, 131 1. Fiold partias were reminded t h a t  
a certain proportion of secondary trinngles should ac:company d l  p r i n c i p l  work. T h e  s tat ions 
of t h e  principal triangles very rarely coincide with k n o n n  points of a n y  prior survey. ... 

Besides the s&ondnry s tat ions ... in t h o  irnrnecfinte vicinity of t h e  operations, I wish all 
cities, cmtonmonts ,  or other remarkable places to b e  duly connecbd b y  minor triangulation 
provided they a re  ... within 20 or  30 miles of t h e  ... operations [ rv, 2 4  ; V, 261, 295-6 1. ... 

Considering t h e  number of ~ s s i s t a n t e  now a t h h e d  to each series, n o  difficulty can  b e  
apprehended in determining t h e  positions of a moderate number of secondary stations each 
eeason. ... The  r a y - m i n g  surveys should all b e  ... reduced to order with t h e  view of adding 
to our t o p o g r n p h i d  kno\vlcdge [ rv, 80-1 ; v, 103 ]I. 

On t.he Karara series, D u  Vernet's attention r a s  called to 
t h e  ut ter  isolat.ion of the  triangulntion which has frequently boen entirely disconnected wi th  
the  details of a11 prior surveys. S e c o n d a ~  triangulation is the only effectual remedy, ... a n d  
the ray-tracings d l  accomplish t h e  same object, although in a n  inforior degree. 

l h e  principal stations being nnmed af ter  t h e  nearest vilhge a re  a p t  to mislead tile com- 
piler. ... A register s h o d d  b e  k e p t  of t h e  angle suhtonded between t h e  refemng lamp a n d  the 
xillnge, ... or ... betmeen some principal s ta t ion a n d  t h a t  village. T h e  d i s h n c e  of the  village 
should also be measured by  rolling a purambulntor to i ts  centre a n d  bnck again. ... E v e r y  
effort should be mnde to lay doum b y  small t r i n n p l a t i o n  a n y  important  p lwes  such as R o y  
Rareilly ... nnd genernlly all plnces marked by  conspicuolls objects such ns temples a n d  minarets2. 

Again, another circular ; 
Secondmy t r i s n q ~ l n t i o n  in t h e  plains should ... b e  tnken without  toners  o r  ray-clltting. 

Occnsionally a platform 4 or  6 feet lliq11 m a y  b e  necexsaq-, ... and  removal of a tree now a n d  
then, b u t  ... the work should be s o  skilfully nrrnnged as not  to  require mllch  id of this nnt1u-e. 
Sides from 2 to  4 miles long seem u-ell rnlcl~lnted to secure e v e v  object of t o p o ~ a p h y  Ri thout  
ex-pcnse or delay. F o u r  sots of obsorvntions taken with t h e  7-inch o r  12-inch theodolite will 
be arnple a t  each station, ... distributed over 4 zeros. ... One ohservation at. ench of the  four 
zeros appears to be d c i e n t .  ... 

Tlie fiystem of minor triungulation on which t h e  detail< of tlie Great  Arc were laid d o a n  has 
met  with ... a~tprobnt ion ;  ... a series of small triangles emanating from a principal ststion, and  
terminating a t  another. ... t h e  dis tan oe... derived from t h e  principal stations [ n, 80-1 r. 

For  Logan's work t,hrough the  tarai, where i t  was difficult t o  get a second r a y  
to many of t,he rillages, IVaugh agreed t h a t  
plnces h i d  d o \ m  by  n pernmbulat.or distance a n d  nn t~z imuth  ~ n g l e  ...p ossesq a very high value,  
as their identity is beyond dispute, a n d  their position mus t  be  determined to %bout 1" of t.he 
t ru th ,  even when t h e  mensured dist.anco amounts  to  3 miles. 

T o u r  ray-t.mces were of c o m e  c o n ~ p u t e d  during t h e  progress of t.he a p p r o s i n ~ ~ t a  work. 
All thn t  is rleceswry now is t o  reduce t h e m  for t h e  error in length and  deviation AS determined 
by your final work. T h e  ray-t.rnce will then ... coincide with the  t rue rays'. 

For  Robinson's survey of the  Jammu boundary \7augh1s instructions laid 
down a procedure eminent,ly suited for control of topographical surreys [ 286-7 ] ; 

It 4 be proper ta carry a c l ~ a i n  of minor trinngles along t h e  holmdary, with one flank 
resting on thnt line, o r  RS nenr i t  as practicnhle. ... Tllu9 the  boundnry trnverje will be  checkecl 
by your t r inn~uln t ion ,  which d l  itself b e  verified a t  i n t a m a h  by  connection with 3fr. Logan's - 
great series, on which your work \\-ill finally close n t  t h e  Jhelurn. ... 

The pointe of your trinngles will be  valuable l ~ e r r a f t e r  to the  revenue survey a n d  proposed 
contouring pnrties [ 67-8 1, or1 which account  yo lu   tati ions mus t  be  carefully marlcetl. ... 

1\71on t h e  b o u n d n q  survey is sc~tisfnctorily finished, you will ... t ake  u p  a side of hlr. Logon's 
t r iunpla t ion  on tlie J l~e lum.  ... F r o m  thence you will cnrry a principal series of large trinngles 
arranged in s i r n ~ ~ l e  quadrilaterals o r   polygon^ f o l l o ~ i ~ i g  t h e  Salt R n r ~ g e  t o  Kalnbngh. 

l?lis series mus t  be  executed with S C ~ I I ~ U I O U ~  care, for on i t  will depend t h e  exclusiorl of 
accumulated error, a n d  i t  & to f o n n  a basis for t h e  tol)ogrnpl~ical operntions. These will 
cmsist  of triangles clel,ending on t h e  sides of t,11e pr i l~cipsl  s e r i a  in such t h a t  
bed points of r e h e n c e  m a y  b e  estclblished over thu c o l ~ n t v  ... n t  intervals corresponding t o  
the  c b a c t e r  of t&gor~nd. Diqtancos of 4 or 6 rnilev or under will suf ice in hilly l~ncultivntod 
tracts,  b u t  where t!le grollnti is vnlr~clble t h e  fisotl l,oi11~7 rnurjt be  more nrlrncrous5 [ 231, 285, 1. 



He complnb~ed tthnt, Strange's trinl.lgulat.ion chart did not show enough gee- 
grnphiml det8nil ; "I cnnnot, ... exaotly trace the Arabulli Range". Strange there- 
upoaBent nlcGill, an assistant with topographical experience [ 421 ] t o  accompany 
the approximnto sorios in advance, and to t,hrow out secondag points on either 
flank horn the principal tdangies and he jntended to  mark these secondary points 
TFit.21 ma8o~r-j- pillars. For his s e m n d a q  work in Sind he used subtense measure- 
ments [ 14, 41-2, 72 ] ; 

The count ry... rras particularly sdnpted to this method. It is so perfectly flnt, and so 
covered wit11 jungle and vegetation t h a i  i t  was seldom pclssible to obtain a base for s e c o n d n ~  
olrmtions ... w i t l l o ~ ~ t  going to the espense of artifical elevations. ... It is intersected in e v e v  
direct.icn b>- canals which rendered the  pernmbulator nex? to u~ ie l e~s .  ... 

One of the cllief diff~culties consists in obtaining a clearly ddined pointfit either end of the 
pole. ... We n t  length decidod in favour of. ..A circulur disc of white cmdboard, 2 inr.he8 in 
diameter. These discs take off and on. ... The distances be t reen  the  centres of the white 
discs ... forms the @\,en len@h of tho pole, ... 20 feet, the poles being merely bamboos. These 
disrs were visible v i t h  the great theodolite generally a t  about 2 miles, bu t  under i a r o ~ r e b l e  
circumstnnces ... a t  upwards of 3 miles. 
He  described precautions for sett.hg the pole at, right, angles t o  the line of sight, 
a.nd for t,he prerention of sagging. He  preferred the  horizontal position to the  
vertical. The Surreyor General thought that  the  difficult,^ of obtaining an exact 
measme of the subt,ended angle greatlx restricted the ralue of the method ; 

Colonel Everest surveyed Jnva by means of a telesc-ope with micromet-er, no other i np le -  
ment being a\,ailnhle [ n, 137 1. .-. The late Liei~temint Walker adopted an analegous method-.. 
for ray-tracing in a country covered +th impenetrable grass jungle [ 14 1. ... For rag-tracing ... 
the  accuracy of direction of the  ray ... deponds inversely on the number of intermedinte stations, 
and the ... method of silbtense xould require ... u number of intermediate supplemental poinkl. 
On the other hand he welcomed Kicolson's proposed to  ~upple~ucnt ,  lus s e c o n d a ~  
and minor n-ork in Purnea Fnt,h a planetable [ 288 1. 

He later directed that  the Assam series should lay dohm all places of major 
Gportance Fnth a view of rnaktng sound connection n-ith local revenue surveys. 
He repeated these instruciions to Lane in I656 ; 

I pou to fix near Goalpnra, Cowhati, and a few other capital places, one or two 
permanent m a r k  of reference as points of departure for detail 6Ur\.ej%. Failing p&l;o build- 
ings oheady in existence, a special platform t u i l t  of the best mRsonq in a r-onspicuou^c position, 
covered by a mound of enrth with a marlrst.one a t  top, will best answer the p q o w  of lea\-ing 
behind s permanent point of departure of unmistakeable c h ~ r e c t e r ~ .  

A similar scheme for proriding permanent reference points a t  suit-able points 
t.hroughout Lndia was suggested in 1945 but rras far too great a task to be practicable. 

Officers in charge of trigonometrical parties had to submit a chart. shen-ing their 
progross every season, and U d e r  8 departmental order of 1654 this annual chart 
bad to embodj  the results of the field computations. Along each ray its 1engt.h was 
entered in logarithm of feet above t,he line, and in number of miles belon-. A ~ h u t h s  
were entered at. either end. Latitudes, longitudes, and heights were ent,erod against 
ere-rg station, with a h e  meridian line where azirnut.11~ had been obxr-ied. "BJ- 
tfiis;arrangemcnt ... t.he mat.erials become i1nrnediatsl-j- arailabls for compilation in 
my h ~ c e ,  and for transmission to  the Hon'ble Court of Direct.ors" [ 127 1. 
Secondary work was to be included, the purpose of t,he chart being- 

1: To furnish menm for incoryornting existing geogmphical materials. ... All tile impor- 
k n t  pIares +thin tbe scope of the series must be fined, partjculnrlg the  chief places on s&,t- 
ing maps and, u-I~eretheRevenue S m o g  h~sproceded,  their trijilnction mnrks nre required. ... 

2. To funis+> n bask for filtilre m e - - .  T o  tfJs end the  precko c h s r ~ c t o r  of & c o n d n ~  
points must be recorded, SO t ha t  the surveyors may bo nble to find nnd refer to  tllem. 'Ille 
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accuracy a n d  iduntificrrtion of secondnry pointa ia of more consequence than  t h i r  numbsr, 
which m y  b e  moderate  [ 230 1'. 

In 1856 a furthor departmental order was issued disthguishing three classes 
of charts-Appro&ate-Preli~ninary-Final. 

some pnrties approximate operatiom h a v e  degenerated in to  a rough sor t  of desultory 
reconnaissance, linble to errors and..unlimited alteration. These ... are  unauthorised i n n o w -  
t ions;  ... they  m a y  b e  termed approximate operations for Rn approximLlte series. 

Charts  of work of this order, hoaever  vnluable in t h e  field, a re  in m y  office no t  worth the 
paper  t h e y  a r e  drawn on. Y e t  such work has been submit ted,  so elaborately projected and  
n a t l y  pr inted a s  to he mistrrken for final charts,  and  until  they a r e  burned or destroyed the  
S-eyor General cnn have  no rest or pence of mind. ... 

N o  provisional char t s  whatever shall be submit ted ... unless for t h e  purpose of soliciting 
orders. ... 171e Surveyor General ... ha5 never y e t  m e t  a c w e  where a reference of this ldnd 
&...exhibited an>-thing b u t  the  indecision of t h e  executive surveyor. Should a n y  case arise 
requiring t b e  Surveyor General's opinion, t h e  fac t  m u s t  be unmisti3keably se t  forth, and  t h e  
charts  that accompany the  let.ter ... shsll bear n o  semblance of a final c l~aractar .  U'ith t h i ~  ex- 
ception, t h e  Surveyor General.:.does not  wish his offjce to b e  burdened with a n y  provisional 
charts.  ... T h e  daily business is more than t h e  Surveyor General can well pe t  through [ 345 1. 

TIie prelimirlary chzrte mus t  be carefully prepmod. ... If' mixed u p  with approximate ... 
work t h e  cllnrt nil1 b e  destroyed. ... The numerical daL3 mus t  be fully and  completely engrossed, 
and  ... at tested b x  two ~ i p a t u r e s  a s  correct. ... T h e  preliminary charts  s e n t  from some parti- 
hkve been found so  badly drawn and  printed, a n d  so full of mistakes, ... t h a t  they have 
been ... re-executed in t h r  Surveyor General's field office for the  credit of the  Department?. 

Finn1 charts for inclusion in the manuscript reports of the Great Trigonometrical 
Survey were prepared i r i  the Surreyor General's field office a t  Dehra'DGn, or a t  
the oornputuig office a t  Calcut,ta. 

-4 ~ a l u a b l e  chart  of the Great Trigonouletrical Survey was compiled at De l r a  
Diin in 1857 on the scale of 32 miles t o  a n  inch. I t  shows all triangulation from the 
d8j-a of Lambton,  topographical as  weU as  trigonometrical, +th areas of detail 
survey based on such triangulation. It gires t,he names and heights of all principal 
stntions, and  all tho rays by which the Himiilayan peaks were intersecteds. 

A reduction from this t.u scale of 96 nlilcs t.o an inch, u a s  first published with 
the t r ig~nomet~r ica l  General Report of 1869-70, and shon-ed also Lines of spirit 
lerelling a n d  the positions of astronomical and peridulum stat.ions. This was 
rorised in 1882 and again ul 1892'. 

Everest had reduced his comput.at.ions to a regular routine, adapt,i~rg his rules 
and  formulz  t o  tlie requirements of tho I)epart,ment. H e  allowed no unauthorized 
departure from these rules, though he was 81WaJY3 ready to consider suggestiolls, 
more espociolly fionl his chief computer, Joshua De Penning [ rv, 430-1 1. 

T h e  observer had first to  abstract the mealis of the angles observed, arid doduce 
the angle tha t  was to be used for computation on a set form ; 

It is a distinctive feat,ure of ... this Survey t h n t  all  the  mensuren~ents  of angles have for the 
laat inlf-century h e n  conducted under a system ... which hus been rigorously enforccd and 
never departed from in principle, though i t  h a s  occaaionnlly been modified in detail. 

F o r  ;bout n more of years a t  the very o n b e t  of the  operntions the  obsrrvetions were un- 
eYstbmntic, h u t  very sliortl>- af ter  CHphin Everest  entered the Survey a s  a n  aseistant t o  Colonel 
I a m b t o n  t h e  system of tnking the obscl-vations a t  each stntion over a certain number of equidis- 
tant.  +uations of the  circle, and making a t  l emt  two n1easure.q with the  m i c r o s c o ~ s  ~ t a n d k  
over t h e  Rome maduotion, waa introduced at Captain Everest's suggestion, and  i t  i ~ a s  been 
rnaintnined up to t h e  present time [ 1875 Is. 

From thme deduced a ~ ~ g l c s  the surreyor sot up arid computed his t,riangles and 
vertical anglse u-hiht work u-s proceeding. The computation of Iatitudee, longi- 
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t4udos, and azirnutlle .\vss left for recess quarters. On completion of tho whole 
series t,ho Survoyor'~ ~onnputat~ions were sent  in to  the computing ofice at Calcutta, 
and 1.here checkod through and t&en ou t  in h a 1  form, adjusted uith adjacent 
.series, and  completed a6 the ~ E c i a l  Report  for t ha t  eeriea. 

As work pwweded Waugh introduced r ~ n ' o u s  change6 into some of Ererest 's  
fonns and formule, as, for example, tho forms for computing goographical positione, 
ast.ronomical azimuths, and heights', and  special formula for varioufl types of 
polygons. I n  making these chnrxns he was p . e ~ t . 1 ~  indebted t o  Rad11allat.h Sjckdhar. 

To fncihtate u~~ifornl i t ,y  i t  was TVaugh's cor~stant, endcn~our  t.0 ge t  so\.eral fiold 
units recessing togot.her [ 370 1. Eyerest ha.d alu-a-s spent the rains at. IIBthipaon, 
u i th  two or i,hree field parties at Dehra or Blussoorie, whertxxs li'augh's parties srere 
at first working further east, s o n ~ e  recessing at. st.atiom such as his o m  headquarters 
Nlahbbgd or  Dinapore. Such close lirrison was impossible t o  obtain Fnth the  
Bombay par ty  or the Eas t  Coast* series, and when Rirem sent in his c o n ~ p u t a t i o n ~  
of tdlo Sout.llel.n I<o&n series Waugh found much to complain of [ 392 ] ; 

'fie fo- of computation you have  employed ... n ~ s . . . i n f r d u m d  b y  G p t n i n  Shortrede. 
... 'l.llis form. t l ~ o u g h  convenient in sonlo respects, is not so a e u  rmited t o  t h e  w a n t s  of t h e  
Survey Depnrtrnent as t.hnt. de\-ised by  Cxllonel E v e r ~ s t .  ... I . . . t n ~ ~ m i t  h e r e a i t h  an e x t r a c t  
from Pnrt 2, vol. ith., General Report ,  together with copies of t h e  bibles a n d  f o m .  ... Y o u  

m a k e  your  fu t lue  calculations of 1atit.ude and  longitude by the type ... herewith furnislred. ... 
I...call yorlr attention to t a o  irrepllarities ... in the  latitude and longitude sheets. ... 
1st. T h e  c:omputations of &everel eecondnry points ... are transcribed in pencil. 
2nd. 'Jle ~ l ~ e e t s  d o  n o t  benr on ench page t h e  names of the persons by whom t h e  computa-  

tjon h u  been podormed. It is n rule ... t h a t  these rompr~tat ions which a r e  intended to b e  
l,reserved aInong m y  ofiice records s l l o ~ ~ l d  be n t  once n-rjtten in ink x i t h  a clenr and  n e a t  band,  
ond at tested by t h e  signatures of t n o  c o ~ n ~ u t e l . s ~ .  

H e  was a l ~ a y s  ready to  assist his surveyors, especially whilst he had Radhanath  
Sictdbar  a t  field headquarters, and writes t o  Kalker  on tbe Maluncha series ; 

\Ye h a v e  n o  instance on record of s double hexagon, and co~lsequentlj- n o  example of a 
precisely similar to yours. ... Perhaps, considering t h e  quantity of other  a o r k  you have on 
hand,  b o t h  in t h e  shape of co~nputa t ions  nnd transcrij)tion of  our angle -boob ,  etc., besides 
the  examination of your instruments a n d  implements, i t  mould be  advisRble for y o u  to Bend 
the d a t a  of t h e  double hexagon to m e  for computation. The computation FFill n o t  t a k e  more  
than 10 d a y s  nnd, allowing 12 days  for t h e  poet each -say, t h e  resul ts...mag b e  expected to 
reach y o u  in 34  deys  af ter  the  despatch of t h e  d a t a  from  our office. ... 

mnst toke care tha t  the a n g l e - b o o b  Ilnve been duly examined before ~ o u  extmcf  t h e  
da ta  f rom them,  and  tlic extracts 11lllst bo duly n t t e s k d ,  also the p r ~ b n b i l i t i ~  a n d  sl,hericel 
excesses, if tho  la t ter  happen to have been computed. It would bo a g~-eat was te  of t h e  to 
commence t h e  t e d i o l ~  computation of n double polygon from wrong datas. 

Computation forms were lithographed at Cnlcut.ta under t,he diri+ct,ion of the  
Chief Computer, n-ho in 3 I a ~  1853 submitted to  the D0put.y S u r ~ e y o r  General 
a form for t h e  computntion of 8zimtiths from circumpolar stnr observations [ for  ] ... h a t i n g  
150 copies lit l iograpl~ed, of which 40 a re  to b e  sen t  t o  Captain Strange a t  Earnchi .  ... This form 
is contained in 5 sheets of paper. ... The  form was first tabulated b y  Captain Strange t o  su i t  
his observations vi th  t h e  gat t l~eodolite,  a n d  h e  applied t o  have i t  l i t l ~ o b ~ a p l l e d  on  account  
of t h e  great  number of azimuth olservations t aken  on tlie Great  Longih~dina l  Series. 

It d l  also, in common n i t h  t h e  other computation forms of t h e  Department ,  fncilitote 
the subwquent ,  examination of the compl~tnt ions of field ~nrtios' .  

One of t he  goa tea t  cont,ribut.jons m-hich Radhanath Sickdhar made t,o t h e  
Great I 'rigonomet~ical Sumey was the  proparation and publicntion of a s e t  of  tables 
i~ be used with department.al formulz a n d  forms. In the raurse of its preparat ion 
he introduced all the chnnges approved by the Sumexor General, and  in many 
~4-816 mduced t.he lrrbour of comput,ation u ithout 106s of precision. 
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Tho fimt ec3itrion m s  entitlod T a b l u  lo jaci l i tde  the C o m p u l a l i m  of a T r i g m -  
nrcirical Survey and the Projection of illape. It was of octnro uizo, containing 
seventeen tnbles and four pngos of spocimon computations and printed a t  the  Military 
Orphan Press, Calcutta, 1851 ; "computed and arranged by Babu Radhanath  
Sickdhar, Chief Computer ". 

Its preparation had boon ordered b y  the  Surveyor Gonoral to replace the  map' 
projection tables prepared by Valentine Blackor in 1825 [nr ,  293-4 ; IV, Fi 1' ; - 

The  Bri tkh dominions in Lndia having been extended beyond the  parallel of 32". which i~ 
td~e nortl~orn lirnit of Colonel Blacker's graticule, i t  has now become necrssery to cont inue 
thoso 1)rojection tables to 36' or  37" of latitude, which ie t h e  farthest range to which our  in- 
fluence is likely to  rench. ... It .seems advisable to have  these tables revised und extended. ... 
I t  rnnp be  n o r t h  while t o  lithograph them for genel-81 distribution. ... 

1 have a great respect for Colonel Blacker's memory, a n d  would no t  lightly alter w h a t  h e  
hw settled, bllt ... i t  a p p a  rs... most  convenient in practice to project the  pnrallels and  rnoridiane 
tc, every &-degree, t o  every dagree, or t o  every 2", according t o  the  scale. ... 

The  firat table should be  a gtneral one. giving t h e  meridional and longitudinal degreee 
find their d i~gonnls  in ... miles t o  3 places of decimels. ... All the  rest of the  tables might  be  special 
ones, odnptzd to e p c i n l  srales, a n d  e l ~ e ~ i n g  t h e  len gths... in  inches and decimnls. ... 

You &ill remind the  Chief Coxpputer t h i t  in consequence of the p ropess  made in t h e  N . W .  

Birntilaya erries [ pls. 3. 5 1, we shall fLlm0St immediately reqnire the  additions beyond 32' of 
lntitude to  Colonel Everest's tables for computing terrestial latitudes, longitudes, and  az imuths  
[rv. 433 1. ... If copies of \1acq's tables have  arrived, Buboo Radana th  may  cornnience a t  
once on t.tlis rrork, gil-ing his earliest a t tent ion to t h e  p a r t  beyond 32'. ... Lf t h e  copies of 
Vltrcq's work are no t  expected soon, i t  will bo necessary to extend the  latitude and longitude 
tnhles bej.ond 32" with the rnenns we hnve, viz., 7 pltices of logarithmsa. 

About a Soar Jater Radhnnath was asked to  get out  " r e r j  urgont ... a set  of 
tables for f;icilit.at,ir~g comput,ations. Thoso now in use are manuscript. A set  
should bo prepared us soon as practicable and 100 lit,hographed copies taken for 
depnrtmontel use"3. H e  report.ed in Deecmbor 1850 tha t  
t a o  computers were employed for a b o ~ l t  three hour3 daily from 1st J u l y  to  the end of September 
upon the  d d u c t i o n  of tlie Tables, nnd ... since the  l e t  October they hnve devoted six houre 
every dnp t o  t h t .  woik. ... Supposing t h a t  n o  more then  t x o  cornpliters are employed ... t h e  
co~npletion ... cannot be  expected in 1e.w than  three or four months4. 

He  was allowed to employ tho whole st.rongt,b of tho cornputsing ofico on t h e  
work, and 
in the  year 1851 the  printed tnbles ... xerw computed. This work naturally dividau itself i n t o  
two pnrte; 1st. t h e  invesfigntion and t h e  thorough underetanding of the fonnul~e ,  ... a n d  
2nd;the performance of the  c o r n p u t ~ t i o n s  themse1vo.q. The first pnrt  ... being very carefully 
gone over by me, t h e  la t ter  pnr t  ... was entrusted to t h e  computers. I n  mnlcing some of t h e  
cornputntions Vegu'e and  \%cq's Lognrithmic Tuhles to 1 0  decimnls were usod. ... 

Although these Tables have  been in constant  use ... for t h e  lost four or five yenrs, n o t  a 
gingln mistake ... hns been discovered, eithor in t h e  computation or in the pr int ind.  

A second edition under tbe title of Auxiliary T a b l a  to facilitate thc calcul*ltion,9 
of ihc Sun:ey Departmcnl of Ind ia  rras iesued a t  Dehra Diin in 1868, revised alld 
extended by Henriessey, containing 26 tables and 19 pages. A third edition 
followod, also from Dehra Diin, in 18876. 

Tbore mere several logarithm tables in genornl use in the Groat Trigonomotrical 
Surre-, and 8UITeyOr6 were free to Use which they plosaed. Hutton was tin old 
inrourito, follonod by Babbngo; thore wore RB ye t  msny errors to bo found in 
Shortrode's tnbloa. Theho were all soron-figured, and  V l ~ c q ' s  ten-figured tabla9 
uoro roquired for specinl work. Wrollgl~ton m i t e s  in Februory 1846 ; 

Of the  3 logtrritlunic work8 ( each 2 copies )...to bo purcllnred, I hnvo succcoclod in procuring 
only one, vi7., Hutton 's  Lognrithrn~o 'I'ablra ( Gregor)l's Int.cst edltion ), 2 e ~ p i r s  a t  Rs.  11-4 
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each; from Bleerrra. Ttlacker 6 Oo. T h e  Logarithmic Teblee b y  Babbage ... are  n o t  to be had 
a t  pnesent in Gl r .u t tn  at a n y  of t h e  bookeellers' shops. Lf indispensoblg required t h e y  must 
b e  obteined on indent  from Englond direct. 

B y  t h k  day 's  bangy d a k  I hnve despetched ... t h e  two copies of Hut.ton's Tables  ; ... no 
other copy even of this work L now procurablel. 

In 1849 the Surveyor Goneral approred issue of Hutton's Tables for t h e  G.T.S. 
and revenue surveys, and in 1852 nine copies of Shortrede's were ordered from 
England, the  "revised edition, of which farourablo mention is made  in t h e  19th 
rolurno of the  JIo~noirs of t , l~o R,oyal Astronolnical S o c i e t ~  [ n-, 467 ] "2. H e  thought  
i t  desirable t h a t  t h e  Computing Department  and  my field office should posqe.ss 8 copy of e\ ,ery 
edition of Iogaritlun tables of superior pretension nnd extent,  because t h e  use of  separate  
works ia a check on  tabulor  and  t.1-pog~aphical errors wl-iich lurk more or  less in  all booke. 

It is RLSO desirable t h a t  each par ty  ... should have  a sufficient variety. ... A t  presen t  t h e  
only Tables containing t h e  logs of trigonometricnl sines t o  every second are  Taylor's and  B a g a ~ ' s ,  
t l ~ e  former of which is very costly and dif icul t  to procure3. 

He  later agreed u i th  the Chief Computer's criticism about Shortrede'r; Tables, 
bekg  of t he  opinion t h a t  "a really good set  of logarithm tables m all essent,ial 
 respect.^ is still a desideratum". 

In 1661 Robinson reported tha t  his part,y held the  following tables-Callet 1 m, 
183 1-Bagay [ IT-, 344 1-Hut.ton, 2 copies-Taylor [ n7, 467 n.2 1-Short,rede, 2 
copies. I n  1862 tho Surveyor General acknowledged a copy of Bagay's Tables ; 

I t  contains sorne vnluable astronomical tnbles, especially a tnble of stmosplieric refmctions, 
a i t l i  corrections for t h e  height of the  barometer a n d  therlnorneter, which lat ter  WAS partic111~rlp 
required for t h e  observatory ... in calculnting the  exac t  time of sunset. These tables  a r e  no t  
given in Sliortrede, and  hence the  necessity for Bagay was more particultul_r feltd. 

For  his final conlp~ta t~ ions  of t.he Great Arc Ererest  adopt,ed Kali?inpur, near 
Sironj, as his point of departure in latitude, longit,nde, and azimuth. The longitude 
77" 41' 44" had  been brought up  from Madras O b s e r ~ a t ~ o q  for which t h e  r a lue  
det,erminod b y  I'l'arrcn in 1807 v-as 80" 17' 21" east of Greenrich [ I I ,  1951. 
The l ~ t i t u d e  xa8 taken from Everest's 388 obserrat.ions of 1885, @r ing  ra lue  
24" 7' 11"- 637. H e  disregarded 3,340 obserx-at.ions taken betwoen 1639 and  1841 
because he doubted the  catalogue places. By the Grccn\rich cat,alogue published 
just. before 1847, however, he made the latitude of Kalignpur from all obserrat iom 
1.0 be 24" 7' 11".26, and this was later accepted by ITaugh [ nT, 103-4 15. 

Tho fundamental azimuth for t,he northern section of the Great Arc was t h a t  
obserred bg. Ereres t  a t  Kalidrlpurin 1125. Lengt,hs of sides n-ere derived b y  adjust-  
ment between the  base-lines m e ~ s u r e d  a t  Sironj and Dehra D h .  

The height of Kaliiinpur was talien a s  1878.2, being derived from Lambton's  
height for Damargida, 2,026 feet [ 66 1. 

Computations were based on the figure of tho earth defined b y  Ereres t ' s  Con- 
stants, 1 s t  set,  published in 1830 [ rn, 253-4 +Semi-major axis ( a ), 20,92,29.31 
f ee t se rn i -minor  axis, 20,853,374.58 feat--ollipt.icit,y, 1 : 300. 806. These cons- 
tan ts  are still used in the  Department for mapping pwposes. 

In his instruct iori  for the  North-West. Him5laya series, running west fkom the  
Ams&Banog side of t he  Great Are, MTaugh ruled that, the series would dopend 
on tile measured ~ a l u e  of the Debra Diin base-line. As regards azimuth, 
on account of t h e  grent  local disturbance in the  direction of gra\it .y a t  aU t h e  s tnt ions of  t h e  
X.W. Congitudinal series, t h e  azimuth cannot  be  aa t i s fac tor i l~  determined on  t h e  epot.  Th 
element must  ... brought  u p  from a distance, nnd will depend on its obsemed valuo a t  sonre 
stetion of the  Grea t  Arc, remote from t h e  influence of mountein s t t ract ion [ 133-4 1. 

'The observations st Kalinnp ur... appear  to b e  free from a n y  suspicion. ... There is overy 
reason to conclude t h a t  t h e  computed azimuth a t  K n l i a m  as brought u p  from Knlianl)ur k 
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true within a socond. ... The retention o f  the  old azimuth will make  the  new operation har. 
monious with those of the Great Arc. 

T h e  ebserved latitude of Ksl iana is unquestionably affected to B considerable e h n t  by 
mountain at t ract ion.  ... The proper origin for upper India  is undoubtedly Kalianpur, a locality 
which there is  e v e v  reason t o  consider free from irregular a t t ract ion,  and  t h e  position of which 
~ H S  bee; fixed b y  no less then 3728 accordant observations ; ... mean b y  3 observere and  3 
invtr-en&, 24" 7' 11" 26. This position differs 0'. 6 from t h e  former value. ... 8 correction 
applicable to aU latitudes of the  Grent .4rc, as well a s  all la t i tudes to t h e  eastward. 

\ raugh notes t ha t  Evorest's 2nd Constants [ rv, 104 1, deduced from the final 
results of the Groat Arc, were not  used because the  h a 1  values were still uncertain ; 

1st. T h e  new lndjan arcs remain in terms of Stsndard A. Kow, as Prof. Struve' is a t  
present engoged in R comparison of R U  the  stnndnrds used in these trigonometrical operations, 
ttle result of his researches is likely to produce some alterat.ions in the  value of the  constants 
deduced b y  Colonel Everest. ... 

It appears t o  m e  advisable ...to retain t h e  old values ... until  ...a revision of the S k n d a r d ,  
and t h e  introduction of all the new continental operations, a s  a e l l  as the  new survey of England. 
Any change which we make shollld be  final, more especially a s  the  extension of our old values 
is supported b y  t h e  authority of Prof. Airy and  Prof. Bessell, whose determinations are. .. 
accepted in England and on the  continent,  with ~ h j c h  onr old values agree very closelyz. 

\Irhen the  final reduct,ion of the rrhole trigonomet.rica1 s ~ s t e m  Kas made some 
years later, General IValker made no change from the constants used, bu t  noted 
the redetermination by Colonel Clarke of the Ordnance Survey of Great Britain, 
who had "employed in his in~est~igat ion a large amount of prorisional data,  in- 
cludirlg 1ollgit.udinal as well 8s meridional arcs, from the  latest operations of this 
survey". \ \ ' ~ k e r ,  however, rerised the  ~ a l u e  of the  fundamental azimuth st 
KaliHnpur, taking account of local attraction, 
t o  bring i t  into closer accordance with the  observed azimuths a t  fifty-one stations s ~ m e t r i -  
cauy s i tuated around it,  a t  various distances, on t h e  contiguous chains of triangulntion. The 
com,cted value of the  nzimuth m a y  be  accepted as  a more reliable initial element than the  
originnl value, a n d  better adnpted for general application than t h e  ~ O C R ~  determination [ 133 19. 

Everest. had published his first official lists of geographical coordinates in 1842, 
basing boon compelled, under pressure from the Court of Directors, to speed up 
his celculations n-it.hout completing t,he final adjustments [ w ,  101-21. I n  1844 
Weugh sont the  Quertermester General 
3 copies of t h e  List  of Latitudes nnd L o n p t ~ l d e s  determined b y  t h e  G r e ~ t  Lndian -4rc and  the  
Amua hieridional series, and printed b y  t h e  orders of Government. ... -Tbe results of the  
Budhon,  Ranghir ,  Himalaya, and Pilibhit series a re  ready for publ iwtion,  a n d  will be forwarded 
when printed. It js my intention to rearrange the  whole of these geographical d a t a  under 
the heads of Provinces and Districts, which ... will render them more convenient4. 

Ln sending out  a later list he notos t h a t  
in rnnking use f t h e  lntitudes and longitudes ... i t  is proper t o  employ a s  d a t a  for the construc- 
tion of your  m n p  the figure and dimensions of the  Globe as  determined b y  these operations. 
These a r e  fundamental  elements of b d i a n  geography. ... 

I have  forwarded a lithographed paper containing ins tn~c t ions  for describing the  graticule, 
on a n y  required scale, for maps no t  exceeding 100 superGcial degrees. By meone of those 
tnblee such m a p s  may be constructed with great fncility and despatch. ... Trigonometriral opem- 
tione }love no t  been extended further west than  D e h i  and Knrnal,  beyond which our geogrnphi- 
cal knowledge iR a t  present limited t o  the Revenue measurements and othcr minor surveys. ... 

T o  fah l i t a ta  t h e  use of the lists of Intitudcs and longitudes I hnve eent a 9lietc.h mnp shew- 
ing t h e  principal stations and directions of t h e  several seriess. 

In 1849 he issued a new note rog,zrdhlg the longitude of Madras ; 
T h e  latitudes of the TriSonometrical Survoy are  ... final, b u t  t h e  longitudes a re  referable 

to t h e  old value of the lonbitude of hIndrns as  a n  origin. This  ehould be noted as a rcn~nrk  
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on  $1 mnps iesued mflelein the rueridian lines correspond with t h e  origin of  the G.T. Gurveg, 
so t lrat tlre Hon'ble H.E.I. & r n ~ ~ a n ~ . ' e  Bydrograpller rnny n o t  b e  misled. 

old and new values of t h e  lonptude  of Bfadras Observrrtory will b e  furnished by t h e  
Chief Computer. ... It was decided by  my predoucesor t h ~ t  n o  a lhrn t ion  ehould be m a d e  in 
tho trigonornet~ic~l recorde on account of the cllange in t h e  deduced longitude of bladraa 
O b s e r v a t o g  in order to prevent confusion, to maintain uniformity t ) ~ o u g h o u t ,  and  b e c a u ~ e  
t h e  real value ... is ... r o t  finally settled [ rr, 103-4 ; r, 313 1'. 

ID spite o f t h i s  order the Aga-Bombax r o ~ d  map  issued in 1852 had the western 
portion plotted on one ~ a l u e  of the Madras longitude, a n d  t h e  eastern portion on 
t h e  other [IT, 269-70 ; T, 309 ] ; 

J t  signifies lit t le compnrativel- whether Ind ia  is 34 miles nearer or fur ther  from England, 
b u t  i t  is a serious mntter  whether places near each other  in Indin a re  represented on t h e  m a p s  
erroneo~lsl j  b y  no less a quant i ty  t h a n  34 miles. ... I see n o  alt .ernatire bu t  to  recompile the 
Agra B 13ornba~ Road Map, arld suppressing entirely t h e  present edition2. 

Bogides keepiug up cornputst.ions both in field a n d  recess, surreyors bad to 
submit monthly progress reports ; "t,o ena.ble t h e  Sur-ieyor General to exercise a n  
offect.ual control over the execu t,ion, progress, a n d  compu t at.ion of t,be several 
eerjesJ'3. They viero encouraged to look t o  t,he Chief Computer for assistance, and 
Armetrong, fiom the Hurilaong wries, asked his  adrica about 
t h e  t ransi t  obscn-ations made a t  H ~ ~ r i l a o n ,  a n d  ...y our selection of surb  of  them m aiU determine 
t h e  correct. t ime  ~ n d  r a k  of the chronometer. ... Kindly determine for mo t h e  error ~ u d  ra te  of 
t h e  chronometer, for I h ~ v e  no Ephemeris mith rn? to d o  i t ,  a n d  1 hm ftrr f iom a n  expcricnwd 
h a n d  in such computations, hsving n o  old forms t o  refer to. ... 

Indeed,  I would be  pr t i cu le r ly  thankful if you could send m e  a copy of aU the c o m p ~ ~ t o t i o n s  
u.luch occur i n  t h e  deduction of azimuths, something ,.Ice t h e  one I used to see Sreenath refer 
to a l ten  h e  nnd J were conrputing tnget l~er  st Digah C ~ s t l e  [ r 7,368 n.3 1. I will of coume re turn  
t h e  copy. ... b u t  I shall take good cnre t h a t  I possess 8 similar copy for ... future  occasion^. ... 

Sornrliow 1 have  hitherto depended more upon m y  recollwtion of romputRtions than on 
p r e s c r i t ~ d  examples, and hence nly dilemma when forced to depend upon ru~- o m  resources. 

Don't  think me a troublesome fellow, Radana th ,  for in t h e  end  yo11 vdl have less trouble 
w i t h  m y  series t h a n  ,otherrise. ... I a m  determined upon bringing u p  m y  Report  fairly---so 
fairly indeed that, you ail1 not ~ A V R  t h e  task of reconlpi~t ing a n g  portion ... if I can 11elp it4. 

A r m s t , r n i ~  had later to explain vihy he had omit+ti?d t a  fix l.he position of t ~ o  
important  ton  ns  on the Gora series [ 118 ] ; 

These were laid d o ~ n  b~ direct trjnngiilntion, ... a n d  ... when the  Cl~endrrar  nod Gora ... 
part ies  a c r e  cantoned a t  .4llrr11abnd in I848  a p r k e t  rontrhining' t l ~ e ~ e  ...[ wns 2 forwnrded to 
Mr.  Logan for corn1;l~tation by  such of t h e  n s s i ~ t a n t s  as ccluld b e  ti\-ailable. ... 

1 took c l i ~ r g e  of the Looks, b u t  unfortunately w e  have  never had  a spare moment  since 
then and-immersed as we luwe been in t h e  computa t io i~s  of tlle Hurilriong eeries for t h e  pas t  
t w o  seasons--the books have lain ... nltogether forgot.ton. ... T h e  books ... are  four in number,  
a n d  ... are  hy f a r  the  most, valuable records of the  s e r o n d n ~  operations of t h e  Gora series. ... 

hly at tent ion was un&.ciddly devoted t o  t h e  i m m d h t e  coznput~ t ions  of the  season's 
work. ... Indecd,  with the  exception of t l ~ e  few hours  devoted t o  the  necessities of life, every 
11otu ... was given ...to tlk duty,  and it v-ns... a difficult task ... t o  compete with two parties 80 

computing, a n d  s t  the snme time to s t t e n d  t o  t.he ruiscellancous duties of t h e  ofEce6. 
Errors  were found in the work of so experiorlced 8 cornputor as  John  Pe j ton ,  

q h o  h d  a t  one time been Radhanath's teacher ; 
The vjgdmce  of t h e  Chief Computer having detected n o  less than  11 errors in t h e  zero 

means-of t h e  principal angles of the  Cnlcutta bleridionnl wries  as deduced b y  the  Surveyor, 
t h e  fittention of officers in charge ...is ea~nest . ly  c ~ l l c d  to tho necrssity for rigorously cl~ecking 
their  angle-books. The  acrurncy of t h e  whole work drljcnds on the angles being c o r r e c t l ~  
deduced from t h e  observations, and  this is t h e  Grat  and  mos t  imporLnnt d u t i  of t h e  hsads 
of  parties, who a r e  strictly responsible io r  all errorsa. 
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The par ty  computations were sometimes accepted for incorporation in tbe  
final record volume. The Surveyor General sent  t o  Peyton on the  Coast series 
two sets of f o m  ~ b i c h  b v e  been carefully pmpared b y  Captain Renny-Tai lyo~u.  -2stronomi- 
cal h i s t a n t .  ... One s e t  contnins t h e  f o m  for field computations, a n d  the  other  contains 
i n s t m t i o n s  a n d  f o m  for  preparillg tho General Repor t  in a s b p e  fit for publication. T h e  
field computations ... being conducted in duplicate b y  two cornputem, ... these docr~rnents when 
bound together will form two authent ic  volumes of field records from which a fair copy of 
t h e  General Repor t  chn be  prepared. ... I n  t h e  even t  of t h e  fair copy ... being lost or injured 
in transit ,  t h e  coniputation records will m p p l y  t h e  nleans of preparing another copy. ... 

AB your field season on tlle Comt  series B barely three n i o n t b  in duration, yo11 d hnve 
nine months per a n n u m  of r e g d a r  office duties, and ,  therefore, d l  be ahle to prepare t h e  General 
Report  of your  series in B final and  authent ic  shapo. ... T o  render your materials t ivai l~hlo for 
geographical compilntions in n ~ y  oftice, R fair chart  m t h  list5 of h t i tudes  and lon5tudes  a n d  
heights of each seeson's work is required, to be  sen t  in evory year [ 120-1 1'. 

A departmental order was issued on tbe subject during 1854 ; 
Progrew ... htis n o t  corresponded with t h e  field work. ... blany of the computntions occupy 

more time than the  field a o r k .  One sotwce of delay ... arises from the necesjity of comploting 
each s e r i e ~  before t h e  final verifications a r e  arr ived a t .  The  corrections derived from these 
verifications, though small, n e c r s j i t ~ t e  more or  iws a general revision. -4s the  chief v a l r ~ e  
of ' the results consish in t h e  perfection of accoracy, much  caut.ion is required in every step of tlle 
computations, all of w l ~ i c h  require verification b y  two computers, and rigorous comparisons. ... 
T h e  preparation of t h e  final report mus t ,  therefore, ... prove a tedious labour. ... 
" The  number of I n n p  now compiled in nly office ... create u corresponding demand for trigo- 

nometrical results. ... This object, in the  case of recent operations in t h e  Punjab ,  has been 
accomplished by the  preparation, senson b y  eeason, of s finrrl plan, 6 t h  a list of numerical 
values in ln t i t~ ide  a n d  longitude, mos t  uqefrd for compilation purposes. ... ' 

Officem in charge of series are ,  thereforo, ordered t o  furnish, season by season, a carefully 
projected char t  on t h e  scale of 4 milw t o  a n  inch with the  nunlericnl valuw engrossed thereon. ... 
N o  char t  without numerical values ... can be  reckoned more thnn a sketch, becauqe t h e  papor i s  
Liable to alteration. , It is better t o  record t h e  numerical results on the chart  than t o  give t h e m  
in the  form of a list, as i t  prevents separation a n d  accident [ 120-1 12. 

Tbe greatest care was devoted to  the  preparation of tho manuscript General 
Report of each series of'triangles. The  original was kept in the  Calcutta coxnputing 
office, tho first copy being sent  t o  India H o m e  in London, and the second to  the  
Surreyor General's fiold office3. A t  t he  end o f  bis  fimt year a s  Surveyor Gonoral 
M7augh intbrmed G o ~ e r n ~ n e n t  t b a t  
greater progress would have heen m d e  in those extensive computations had i t  no t  been neces- 
sa ry  to employ a large proportion of my computing ofice in prepnring duplicate copies of tile 
Great  Arc ang le -booh ,  and  triplicates of t h e  7th,  8th,  a n d  9th volurnes of the  General Repor t  
[rv. 110-2 1. I have bee0 ohliged t o  leave hlr. D e  Penning and a portion of t h e  ofice in 
Calcuttn for t h e  sole purpose of prepnring these transcripts because, until  duplicates h a \ e  boen 
made, i t  would be  imprudent  to  t rnnsmit  t h e  o l i g i n ~ l  angle-books to the Inditi House. 

The  triplicates of t h e  General R e p o r t  a r e  required for the  use of m y  office in the field. 
Very slow progress can be  mnde b y  four computcls  in t r~nscr ib ing  these voluminous doculmentsb. 

I n  addition to  making theso copies, the Calcutta office was employed on the  
recalculation of tho triangulation of' all tho n l ~ d r ~ 1 3  topographical parties from 1816. 
On taking over a s  Deputy Surveyor General Thuillier found 
t u o  of the  c o ~ n p n t e m  ... making duplicates of the  C ~ l c u t t a  Longitudinal ... nnd P n r a s n ~ t h  series 
nngle:books, a n d  t h e  other  two compar i r~g  t h e  Grent Arc ... tingle-books. ... The first coxnpnrison 
of tha 10 volumes of the  Crent  Arc ... waa conllrleted in t h n t  month [ J u l y  1847 1. a h e n  by 
t h e  duection of the  Chief Computer ( temporarily present a t  tho Presidency on sick loave ) 
[341f. ..a aecond corupnrison n w  instituted. ... This com1)arison is atill in progress [Dee. 1848l5. 

Field work was now progressirig rapidly, whilst cornputstions wore lagging. 
"The labours of those in Calcr~t ta  have doclinod ...[ i o r ]  m-snt of adequate 
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sulmrvision. ... A cllnngo ... becomes necessary "1 [ 341, 354-51. I t  was decided to 
concentrate tho computing oflice st Calcutta under the Chief Computer, a n d  
R a d b n a t h  took personal c h a r g e  a t  Celcutte in May 1849, chergod with early com- 
ylet,ion of 
t h e  General Report, of the  G u r a a n i  3leridional series, ... T h e  c h a r t  i s  now under  compilation 
R t  m y  field office, and  will Reme a9 a model for t h a t  par t .  ... I h a v e  directed him to examine 
t h e  transcripts of t h e  C:reat Arc angle.hooka. ... T h e  final completion and  despatch of these 
 book^ t o  t h e  Ind ia  House is a nmt te r  of urgent iml,ortnnce. ... AR 800n a s  romputem become 
available ... I llave directed t h e  General He1,orts t o  be taken u p  in order-The Gola hleridionel. 

, ... The hlaluncha &le~idionnls. ... 771e Bombay operntions-The Calcutta hleridional, ... t h e  
Cl~endwar, ... and  Nor th-Eas t  Loncit.udinu1 ... 1 propose t o  under take  mxaelf. 

By 1654 the Sun-oyor General had a small con~put,ing office working at. his  field 
1ieadquart.ers a t  Dohra Di111 under Hennessoy, whjch b y  1856 had completed 
General Reports for pa r t  of t,he Hurilaong lleridional and KE. Longitlidinsl series, 
including computation of the  6 1 1 0 ~  peak ohe r ra t ions  [ 90-2, 333 1. 

In 1856 t,he Chief Computer submit,ted a report shon-ing aU the work completed 
at Calcut.ta from >lay 1849 to April 1856. His 6 h f f  had coneisted of himself, a 
Head,  and a Deputy,  Computer, and six assistant computers; 

The  Rcpor t s  which b v e  been brought u p  ore ... Gurn-ani, ... Gore, Calcutta BIeridionaL ... 
Altho' tlle bringing u p  of t h e  Repor t  of a trigonometricel operation is always a very laborious 

occupation, t h e  ... Clilcutta series report  has pro\.ed p a r t i c u l ~ r l y  so. ... The  computers  only 
assumed t h a t  t h e  Surve~-or9 have  correctly recorded their obsenvations in t h e  a n g l e - b o o b .  ., 

Commencing from this point,  they went  over very carefull_v all t h e  details of computat,ion, 
a n d  arranged and  digested t.he results ; also, when reqnired, verified those resu1t.a b y  indepen-  
d e n t  processes of computation. ... Lnborious calculntions ... a n d  t h e  continued watchfuln w... 
to p w d  against errors...were both very &rent. -.. 

The Report6 ... now on J ~ n n d  s r e  ... Naluncha series ... Cl~endwar  ... Hu~ilaon$. 
Previous t o  m y  leaving Dehra'  Dhoon in 1849 Fome mistakes were discovered...in t h e  com- 

putntion of t h e  meridionel triangles of t h e  Great  Arc  ... It r a s  t h e  a i s h  to t h e  Surveyor 
General tha t  E soon ss I renchod Calcutta I fihould have  t h e  rrhole of this r ~ l c d a t i o n  re\ised 

Other work bad  been t,he preparation of tables for t he  A u d a ~  Tables, a n d  
the  testing and preparat,ion of f o m u l z  and t ~ b l e e  for t he  comput.ation of ply- 
gonal f j p r e s  [ 123, inj ld. A Y e r S  important pa r t  of each General Report  was t h e  
final chart of the  ~ e r i e s ,  which n-as prepared o n  t,he same lines as the preliminary 
chart subruitted at  the  close of each field eeason [ 120-1, 127 1. 

h January  1651 the Surveyor General called on the  Chief Computer to  t r y  o u t  a 
nen- met,hod dex-ised b j  Gauss for the dispersal of triangular errors t h o u g h  c a m p -  
site polygons and  qnadrilat.erels, vhich proniisod better results then t h e  metbod 
followed b y  Evorost. Radbanat,h first tried two simple figures by  this new method,  
and obtained results closely agreeing with the  old method. H e  t,ben took u p  
t h e  seb9en qundrilntert,ls formed on and about  t h e  Seronj tjase. These ... form t h e  most, compli- 
cated f i p r e  t h a t  occurs in tlre Trigonometriml Surver .  They  produced n o  less t h a n  46 
squ~ntiona, Fome of wl1Ic11 were of v c q  unwieldy magnitude.  ... T h e  solution ... occupied four  
c o ~ n p u t e m  seven nlonths. ... T h e  resul &...=ere higllly fintisfactor?., sheaing t h a t  t h e  g rea tes t  
dif;crepnncg ... between Gnuss's and Col. Everest's methods  ... would not exceed 0'- 146. 
Wsugh corlcluded t h a t  t,he new met.hod was too laborious for dopart.rnenta1 use. 
- A moro serious matter  wris t.118 r e c o ~ n p ~ ~ t . a t i o n  of t he  Calcutta Longitudinal 

to dotorlnine the  b a t  x-alum for the points of doparturo for cacb of tho 
subordinat,o rnoridional series, and tho dist.ribution of t,ho errors found on closing 
nj t ,h  the X0Tf.h-East hx~g i tud ina l .  

Since t h e  year 1634 nerr azirnutlls Jlnve born c)bscrvsd a t  t h e  ssvernl stations of t h e  Ion@- 
tudinnl series ... which have lean used os t h t  origins of t h e  mcridionol operations. T11eue 
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azimuths differed from those taken by  Mr. Olliver prior to  1834 by  from 16 to 22 soconde, a n d  
~s they h a v e  been undoubtedly observed with better instrumente, and  according t o  a bet ter  
~ y s t e m ,  ... those elernents should be taken d v o n t n g e  of1. 
The  recalculation of the longitudinal series was taken in hand in September 1853 
and  complot,ed in five months. I t  was entirely re-observod from Sironj t o  Calcutta 
between 1863 a n d  1866. 

The  fins1 distribution of errors and reduction of results of the triangulation of 
the  Groat Trigonometrical Surrey  was carried out  under the direction of General 
James Walker whilst be was Superintendent of the Trigonometrical Survey a n d  
involred some twenty  years of hard and sustained work. The  whole triangulation 
was divided into five figures-hTort,h-West [ pl. 5 1, North-East [ pl. 4 1, South- 
lyes t ,  South-East  Quadrilatsrals-and the Southern Trigon. The h a 1  compu- 
tations, n i t h  brief hist,orical accounts, were publishod in  a series of volumes entitled 
A~u.w?~.t of the Operations of the Great Trigot~o?~zdrical Survey of India ; 

The  first volumo published Dolra  Dim 1870, deecribed the Standards of hIeasure 
and t h e  Base-lines, and  included an  account of the early operations. 

Volume n, publiqhed 1879, gave a History and Generid Description of t h e  Principal Trian-  
p l a t i o n  and of i ts  Hed~lct ion.  

Volumes n r .  1 873-IT, 187G--snd rv -4, 18S6, covered the  h-orth-Jl'est Quadrilateral. 
Volume m, 18RO, t l ~ e  S o u t h - E s t  QuadrilekraL 
\Tolumns \TI and  m ~ ,  1682, t h e  h-orth-East Q t ~ n d r i l ~ t s r a L  
A series of Synoptical Volunles was also published, taking each triangulation 

series separataly, and giring the essential results, with charts and historical sum- 
maries. Of these Vols. I, n, and m--covering the Great Lndus series, the  northern 
section of the  Great  - k c ,  and the Great, or Karachi, Longitudinal series-appeared 
in 1874, whilst Vol. x s v ,  corering the North-East L~ngi t~udina l  series did not  
appear until  1909. 

'SG.'s memo. June 1853 DDo. 594 ( 42.5 ) ; \Tsugh Jrss., n ( pp. iu, 22 ). 



CHAPTER X 

ASTRONOnllCAL & OTHER SCLEKTIFIC WORK 

Aslro?w??zical Obscrvafions - Azisnuilrs - Hinuilayan Atfraction - Deparim.edal 
Observaloritx - Hdcorolugy - E M r i c  Telegraph - Plwtography - Q w h y  - The 
Schluginf weit Brothers. 

u hQER Waukh's direction regular astronomical observations for azimuth and 
meridian were continued along both meridional and 10ngit~udinal chains of 
triangles as check against accumulation of error in direction ; 

Ifhen trigonometric~1 opra t ions  are cnrried on in n single ~e r j e s  composed of a succe~sion 
of simple triangles, the e ~ m r n e t ~  of those G E ~ ~ L G  and the minuteness of the t r ianpdar  errors 
do not afford sufljcient guarantee tha t  the work will prove eatisfactory on verification. 

It is therefore nec wsry... t ha t  azimuth observatiom ~ h o u l d  be taken a t  stated inten-ah 
ti~mrt, ~ ~ l l e m b y  i t  may be ascertained by an indepondent procem whether the angular errors 
are  propcrly compenmting each other. or are undu l j  combining [ m, IOI  ; v, 204, 266 1'. 

Garforth was told to make frequent observations w h i l ~ t  in recess a t  AUahiibLd ; 
Expertness cnn only be acquired by constant practice. ... I n  conformity d t h  the standing 

rul es...? ou will commence tr systematic course of observations, ... a set e r e F  evening, Sunday 
excepted, on Uma >finoris a t  ite eastern elongation ... ~ t h  the u s ~ ~ a l  transits for time'. 

Astronomical observations for zenith distance, or Iatitude, had been made by 
Ererest along the  Great Arc for determining elements of the figure of the  earth [IT, 
16,g6-1or 1. TTaugh was later anxious to have the accuracy of the longitudinal serjee 
from Sironj tested b j  obserration of latitude a t  K a s c h i ,  as thus explained b y  Strange ; 

The series which I have jwt completed i~ the  largest arc of parallel ever y e t  m a n e  in 
any part ofthe Globe under favourable circumst~nces and with first.-clam instrumento1 means. ... 
The computation of this a rc  has b0.m conducted with an msurned value for the  figure of the 
Earth. This value has been found adequate to the requirements of meridional arm, b u t  hae 
never, until now, been tested fairly on arcs of pnralleL ' 

The Surveyor Cenerol observes tha t  one effect of a n  insufficienry in our formulre will be to 
vitiate the latitude of tho tomination of the series, and tha t  i t  is therefore desirable t h a t  I 
should determine t h a t  lntitudo sstronomically. H e  considers tha t  until thii test  haa been 
appljed i t  would be imprudent to issue data ... for geographical purposes ... as to the Inti t t~des and 
longitudes. He h m  accordingly instructed me  to deterznine this element with all the  accuraoy 
possible, a tnsk which will involve about 300 delicate astronornjcnl obsenations3. 

After preliminary observations by Strange in 1853, the main observations were 
entrusted to Tennant who constructed an  obsematory on Bath Island, "situated 
between Kurrachee and Clifton", on the condition tha t  "the p r idege  of bathing at 
this island, hitherto allowed to European soldiers, is not to be withdrawn"'. One 
of Ererest's astronomical circles [ rv, 131-5 ] "ith an  astronomical clock was p u t  in 
order m d  erected mith the  help of nlohsin Husain. The observations were carried 
out during March and April 1855 [ M ,  46 ] ; 

On the morning of Easter Sunday the 8th Apr il... h e a q -  rain come on, and the roof of the 
observatory lenked. This was remedied by spraging the joint where the wood joined the  tiles 
with tar and then nailing over R flap of the tarpaulin. Since this, though rain has again been 
fallink, the roof has  been dry. ~ l b u d s  nnd rain delayed the completion of the obserx-stione 
till the 25th April ; ... connection b j  three single triangles ... computed since6. 

E m a n t  made 1614 single obsel-vations, and deduced a value of latitude only 
08.882 less than the value brought up by triangulation from KalianpuF. The 

' D h .  325 ( 377-83) 1, a. 27-8-45. 'DPn. 7 3 3  ( 13 ). 12-9-45. ' D h .  618, 6tr tmp to Comm. 
Sind; 1-8-53. 4Dnn. G?1 ( 2 6 0 ) .  Collr. to T e n n n n t ,  2 2 - S 5 4 .  'DDn. 693 (62R),  Tennhnt  to SO., 
2 5 - 5 5 5 .  'GTS, XI ( 1-10). 



observatory y a s  then closed, and the marks cnrefully covered and handed over to 
local officers for preservation [ I13 1. The astronomical circle was sent up by 
steamer to Sukkur, and a t  the close of the field season accompanied Tennan t '~  camp 
to Dehra Dim. Tennant reports before leaving KarHchi that  
t h e  8stronomical circle and  clock have been wrefuliy paoked a n d  placed i n  t h e  obsorratory 
d y  f i r  rernoval. T h e  clock had remained standing for t h e  azimuthal  observations, a n d  t h e  
son a i r  b d  much rusted all b u t  t h e  parts  subject to friction. I heve ... h d  to clean the whole 
a n d  heve  again oiled it. ... The iron limb of the  astrono~nicrrl circle I have ... covered with lard1. 
His report appears amongst Waugh's nlss. and an  abstract was published by the  
Royal htronomical  Societys. 

Officers were encouraged to observe occasional latitudes on each series of 
triangles and, writes \Paugh to Pej-ton on the Calcutta hieridional series, 
this would n o t  only afford good practice ...to yourseKnnd sub.a=istants,  b u t  would also be in- 
terrsting in a gcogrnphicnl point of view 8s affording the  means of compnrison with our trigo- 
n o m e t r i a l  operations. Tlle only instrument available for your  purpose is the vertical circle of 
Troughton's 18-inch theodolite [148, 1551. -4ltho' i t  is inferior in power and  division of t h e  
limb, ... i t  would in 4 or 5 nights determine the  latitude to a b o u t  1' of t h e  truth3. 

\Paugh set lit.tle store on astronomical observations as substitute for triangula- 
tion [ m, 175-94 and questioned the need for keeping sextants and 
artificial horizons. ... These RIP ne\-igation instruments a n d ,  a s  the  firat wave of gaogaphical  
discovery in Indin partook ... of t h e  character of inland navigation, wtronomical instrumente 
were necessery, a n d  corresponding observations were taken a t  t h e  Surveyor General'e Office. ... 
T h e  astronomical observntions of those days were works of high merit,  far  beyond the reach 
of a sex tan t  and  ~r t i f i c ia l  horizon. B u t  n o  astronomienl obsen.ations, even with the highest - 
order of i~mtnimonts ,  con compete with terrestial mens~rrement .  ... N o  revenue survey should 
... correct itself by  mtronomicol mn;wurements, a3 they a r e  decidedly inferior. 

I have  a...horror of a s t r o n o t n i ~ l  surveying. A good muveyor should have  firm fai th  
in t h e  accuracy of his own measuuemente. If latitudes a n d  longitudes a r e  wanted, those of t h e  
trigonometrical survey are  ... ptrietly correct 8s to relntive positions. L e t  the  revenue surveye 
...base upon  these points, with whicll no astronomical measurements con pretend to compete. 

Lf a Revenue Survey precedes t h e  Trigonometricel, l e t  one point  of degmrture be  fied 
astronomicaUy b y  good instruments sen t  temporarily from t h e  iffice. ... The  astronomical 
p a r t  of tho work should be  considered merely temporary,  to be  replnced afterwards b y  t h e  
volnes piven b y  the  Trigonornetr ia l  Survey [ 119 14. 

Thuillier insisted, however, tha t  the revenue surveyors should obserre astro- 
nomical azimuths a t  all their control points, and in the Punjab a small detachment 
was o ~ n p l o ~ e d  to construct masonry pillars a t  circuit junctiom for that  purpose; 

T h e  sex tan t  a n d  artificial horizon ... have  been invorinbly a t t ached  t o  every Revenue Survey 
from t h e  commencement, ... more,  1 imagine. for t h e  purpose of correctly finding the t r u e  
azimuth.  ... Unless theodolitee with verticnl arc8 of 40" or t h e  full circle are  urlppljed ... i t  6oR- 
... inndvisnble to d h ~ ~ ~ n s o  with t h ~  eextnnt  [ 298 15. 

It was a standing order that  astroriomical a z i m u t b  should be observed a t  the  
Btarting and closing stations of every chain of triangles, and also "a t  moderate 
intervals along the  series" [ IT', 95-6 ] ; 

In a meridjonal series the  nzimuth stations should be  aa near t.he meridinn, and  in B Ion*- 
tudjnal  series as near  the parallel, ~s possible. ... T h e  fundnmentnl azimuth ... taken a t  t h e  
station of origin muat  always be  observed t o  a Nautical Almnnao s ta r  a t  ita periodic time. 
... Ln t h e m  d a y s  of astronomical improvement t h e  plncfxl of t h e  etnra given in the K ~ u t i c s l  
Almanac mny be relied on with great confidence, a n d  n o  othor e k r u  should be  employed in t h e  
c a e e ~ f  single elongations8. 

Observations were taken to circumpolar stare, and overy effort wns to be made 
"to-observe the  same star a t  both elongatiom". A set of azimuths consisted of 

'DDn. 603 ( 340 ), SO. to Tennant, 1 - 1 1 6 5  ; 8'21 ( 307 ), T e n n ~ n t  to SO., 2-11-55. '\'i'su~h M S ~ . ,  
n( a) & R.43. ( mn ) xrrx, 1950-7 ( 68-8 ). 'DDn. 6 7 3  ( 32 ), 28-8-46. 4DI)n. 4 7 3  ( 6WRR ), SG. to DSO., 
28-12-48. 'DDn. 4 7 4  ( 1&21 ), DSO. to SO., Jan.  1849. 'DDn. 616 ( 9 9 6 ) .  UL., 0 7 4 - 4 5 .  



n t  lenst 8 obsc r r~ t ions  at each elongation, four before ~ n d  four after. "Eight  
o b ~ e r r n t i o ~ ~ ~  c n n  easily be teken without hurry or  confusion" in a space of 40 
minutes, b u t  in come raves the  requisite number of sets on prescribed zeros might 
extend over one or two weeks'. TO Kicoleon startirig the  Assam longitudinal 
~ e r i e s  the Surveyor General writes ; 

E s ~ t a r n  Bengnl is unfnl ollrnble for suc11 observations on account  of fogs nnd clouclu which 
nre e\  en rnore dcitrirnt-nhl 1.o trstrnr~rtrr~ic.nl o lw~rvnt ions  thnn to t h e  t e r r ~ s t i n l  work. ... 1-ol1 will 
meet frequent d i ~ ~ ) ~ ) o l l l t r n e n t q ,  nncj cart) must bo taken  not  t o  waste t ime in m l m s l y  waiting 
for clenr ~\e.citllrr. l f  t f lc  \\father is clenr ~ r l l e n  you nrrive a t  a etntion-..you can t a k e  thern, 
otl~orwise pnw on s n d  enclc.~i.vour t o  Rnnngo for trrkilig them st a rnoro f n ~ o u r n b l e  epoch. ... 
Obscr\.ntions ... on 7 zeros wol~ ld  occupy no Itsss thnn 7 dtiys, which is a serious i ~ ~ t a r r u p t i o n  to 
])rOEWS3. Cnptnin Strnnge hns fo~lrld i t  prnctitxble t o  c l~nnge  w r o  during the observations, 
t h u ~  frccornjrlisl~in~ 2 zc,ros in 24  t1oura2. 

To Strallce on the Canst Series he n-rites ; - 
Considr.rirlg t,)le lirnitstl field emson ... I think i t  will be st~fficient to ohserve a t  convenient 

o tat ions nbcnrt 70  to 100 ~ni les  npnrt. As ).ou go south you will find these observations become 
rnnro dilliclllt fro1r1 longer dnylight nnd the  dilninislling elevation of t h e  poles. 
T o  Logan on t,he Korttl-East Lcjngit,udinal ; 

As n g c ~ ~ e r n l  prir~ciplo ... i t  is very desirnble t l m t  nzirnuth of verification should nlwnys bo 
observed nt t h e  point a h e r e  two series ... nnito, nnd more e s ~ ~ e c i ~ t l l y  if these ... have been executed 
by dific.rent. pnrt,ic.s, brransc if n d i sngre~lnen t  exists ... the  nzimut11 obsen.nt.ions will ~11c.w in 
a h n t  r)ror)ortion t11e error is t o  be distributed. ... I t  is desirnble thn t  811 ~ e r i e s  in t11e plnine - - 
shoultl bo clmckrd nt oror? 50 miles. ... 

&.irnutIls nenr t.he liills nrc Iinble tn  disturbnnre, but. a t  t h e  distance of the  Lorlgitudinnl 
Connecting series tlm dist,urbnnc:e r n m t  txl srnnll, ond likely t o  be the  snme st e ~ c h  p h c e  of 
vorific.rition. ... \Ve win k n o ~  notlling, either, rulgnrding t,lle disturbing force on t h e  c o m c t n e s s  
of the  triungulntion unlew nnzimut.1~ of verifiwtion nre observed. ... T h e  apprehension of 
mountain nt.trrrriion is no just reason for omitting sricll observntiorls' [ 98, 133 1. 
Ile 17nrtic1ilarly desired Logan to observe a t  Bela "because of the  great  errom 
of t.lle I<arara Series" ; these errors had been s h o r n  u p  when he had himself 
obserrecl n t  the junction of t.lle north and south sections in 1845 [ n, II4-5,156 1. 

The Grc.at Longitudinal series x a s  of high importance, and  indeed the inadequacy 
of tllr  corltrolling nzimuths had been a .serious blot on the  Calcutta section [IT, 58,951. 
I n  his instructions to Ik l lny  tdle Surveyor Genernl writes [ 38, 98 3 ; 

Cololiel Everest's nzimuth o b e r v a t i o n ~  fit I<trlianpur, toget11t:r with t h e  new In t i t~ ide  rind 
tile old 1ongit.rldo of thn t  point  ill form t h c  f ~ ~ n d n r n e n t a l  elements for the origin of yollr 
worlc. ... I woul(l nd\-iso you to obscrvo azimutlls at e v e F  nltcnlnte station if t h e  eidw 
long, or n t  every dt.p.ee...if t l ~ e  ~idc.3 a r e  ehort,  e e l e c t i n ~  ... sucll stntiorls. .m m e  app-r to 
bo rnost free from ... Intern1 nttraction on tlie p l l~mbl ine  ... nt  r i g l ~ t  nngles 1.0 the meridian. ... 

111 sonin crnes i t  would be interesting to Inunsure tho  a m o u n t  of 8tt.rrrction. F o r  esnmple,  
obsc.nntions to the  rnst nnd west, and  on t h e  summit ,  of Aboo would be in te res t in8  

Tlie dist.l~rbing effect of the m o ~ u ~ t , a i ~ ~ s  was specially noted along the KO&- 
'\Test Hjm$la-a series, the Sur-i-e~or General w i t i n g  to 11-nlker a t  Jogi-Tila ; 

I n  c o n ~ o q u c r ~ c e  of the  Birnnlnynn nt t rsct ion n o  confidence cnn be  plared t h e  direction of 
t h e  pl~lrnbline in tile vicinity of these s tupendous mo~in tn ins .  This attrnction is  chiefly 
rlorth-anqtcrly, a n d  vitintes ... all results of astro~lomicnl observntii)ns depending on a true 
level. ... F o r  this renson it. h a  b e n  un j~rc~c . t i cn~~lu  to obtain tn l s twor thy  nzirnuths or Lstitudcs 
of t h r  Kor th-M'e~t  Hirnnlnyn series. ... 'I'he &rrat.cst nppnrcnt  deflection which hns been detcK.bd 
srnourltfi t o  37'.7 in lntitude, and in n z i m u t l ~  20" 156 [ ID, 35, 177 ; v, 134 P. 

If nn errorleous nzimut11 be rrdoptrd fit origin of your  series, i t  would vitiate ...yo ur  
r e s ~ d t s .  ... Ttlo probable deflection a t  Jogi-Tila mny be...very much  less. ... I t  will cont inue 
to ddcrense w you go south, ... ~wrllnps ... disflplx?nring nltogctfler a t .  150 miles, n l t f ~ o u ~ h  meri- 
dionnl effect m a y  continue ... for I00 miles fur ther  on. ... 

I t w o u l d  tend very much to throw light on t h e  slibject of mountain attrtrction i f  anti3- 
f n c h q  observations wore mnde for la t i tude a t  t h e  m m e  stat ions ~s for azimuth7 [ 135 1. 
mes& obsorvntions ... would ... i n t e m p t  your  p r o g r e s  mnterinlly. ... I would therefore recom- 
mend your c ~ l ~ f i r i i n g  tho latitude obsorx-ntions to t h e  smnllest number  of stntions euficient  

IDDn. 33.5 ( 371-5 ), n., 1-9-45. 'IIDn. 591 ( 203 ), 21-7-62. 'L)J)n. 691 ( 375 ), of 
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to vorify your  latitude. ... I th ink  i t  will be  sufljciont if you determine t h e  la t i tude a t  h f m  
during n e x t  receez, a h 0  a t  the  ltmt stntion of ... azimuth a t  which the  non-meridionel atLraction 
dimppeem, a n d  a t  another  azimuth a h t i o n ,  any 60 miles further south'. 
Walker and  Basevi observed latitude a t  nlurree during 1858, the  observatory 
forming a triangle with two stations of the North-Test  Himklaya series ; "I was 
fortunate in having a memorandum of the observations taken by Captain Renny- 
Tailyour in doterrniriing the latitudes of Dehra and Banog " [ 136-8 1'- 

Deflection of the plumbtine was further considered in relation to azimuth 
observations along the Great Tndus series ; 

The  westerly attraction of the  Belochistan a n d  Solimnn rnngee m y  b e  expected to hnve 
some disturbing influence on the  plrlmbline. ... Tile circumstance ought  to be  considered in 
choosing s t n t i o i ~ s  for obscnring nzimuth, a s  well ns  in judging of the  r w d b ,  ..- b u t  I d o  no t  
third; i t  would jubLify tho omission of circumpolnr observntions [ r j n  1. ... 

I V i t l ~ o u t  si~clr obscna t ions  we elrould be  entirely in  t h e  dnrk, both n.3 regnrds t h e  angular  
errors accumulated ... a n d  the probnblo a m o u n t  and  direction of the  mountain attraction. ... 

The  stntions ...may be  placed ... 100 miles [ npnrt  1, more or less3. 
Little use was made of all these azimuth obserrations in the final reduction, 

as is explained in the  follon-ing note by General Walker under whose direction tha t  
great work was carried out  [ 125, 129 ] ; 

The  numerous ~s t ronomicnl  dotorminations of azimuth, latitude, a n d  differential longi- 
tude,  which hnl-e beon made a t  various s t s t i o i ~  of the  survey, furnish a number of externnl a n d  
inde lendont  fnc ta... with which the  t r innyln t ion  might  have been brought  in to  accordnnce. 
~ h e h z i r n n t h s  ... scorned to have a claim for introduction, ~8 they were measured with t h e  
intention of forming a check on the  triangcllntion. They a r e  very numerous. 

B u t  t h e  triangulation of this survey connot be  forced into accordance 'with a n y  astronom- 
ically determined fncts of observation without  8 liability to  introduce errors arising from 
deflections of t h e  plumLLine in nstronornic~~l  otservations, which fnr exceed t h e  errors ordinarily 
generntod in t h e  triangulation. ... 

Other  errors would ariae, more minute,  b u t  ... very selmible in long distances, f rom the errom 
in the numoroue elements of the Ear th ' s  figure. ... Lf tho triangulation were to b e  forced into 
accordnnce with tho astronomical detorminntiom, i t  would become serio-ly distorted in parta, 
and unfitted for e r n p l o ~ m e n t  in further investigations of the  figure of t h e  Ear th .  ... 

T h m  in tho  final reduction ... t h e  only nstronomjcnlly determined elements emplnyod ... 
[ were ] those which =ere adopted for b l i e n p u r .  t h e  stntion of origin of t h e  c a l c u l n t i o d .  

Both Lambton and Everest had been well aware that  their observations were 
influenced by visible mountain masses and even by unseen subterranean variations 
of density [ n, 261 ; m, 253-4 1. Everest had noted the large deflections a t  Banog 
and other sub-himdayan stations, and had purposely selected Kaligna at  the north- 
em end of his arc on account of its distance from the mountains [IV, 104-j ]. 

Waugh, of course, h e w  all tha t  Everest had noted on the subject, and fresh 
evidence accumulated as surreys progressed. IIe was, moreover, compelled to take 
more serious notice by the eagerness with vhich Shortrede pressed the matter after 
his resignation from the Survey. Shortredo --rote direct to the Government of India 
describing a series of observations he had taken in 1841 for the latitude of Dehra and 
his  deductions that  would, he thought, impugn the accuracy of Everest's northward 
closing of the  Great Arc. The final account of that  great xork  had not yet been 
published, though \TTaugh had manuscript drafts6. Shortrede writes; 

1 have  long boon of opinion t h n t  t h e  mnss of the Himnleya would have  n ~ e n s i b l e  effect 
in deflecting t h e  plumbline throughout northorn Indin, b u t  it \ F R ~  n o t  t i l l  September 1841 ... 
t h a t 7  had a n  opportunity of put t ing this idoa to t h e  tost. ... The  plnce of observation a t  Derah 
w a s a b o u t  100 feot west from the chirnnoy of tho Surveyor Gtrnornl's office, t h e  position of which 
is fixed from t h e  Groat Arc [ r r ,  105, 166 ; V, 138 1. ... 
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T h o  lotittido of Ib lkn l~ur ,  on whioh tlint of all the  o t l ~ o r  pointe clepnntls, wns  de tcnnined  
by obmrvntion to 24' 07' 11*.86 [ IV,  104 ; v, 124 1, ... T11e t r innguhtion givue t h o  lat i tude 
of Banog ... 30" 29' a7'.61, nnd  t h ~ t  of Derah, 30" 19' 69'.R8, exceeding t h e  ohsorvexl lnt i tude 
30" 10' 22'. 01 by 37'.37 [ I 32 1. Ttlis discrepancy b so  vastly beyond evory othor  known 
instance in a n y  p a r t  of t1,e world t h n t  i t  will certainly a t t r a c t  a t tent ion.  

A t  R n l h a ,  whore tile G r ~ t  Arc is made  to tcrminat.e, tlie difference batweon t h e  lnt i tude 
by the  t r j n n p l a t i o n  nnd t h n t  doducod b y  ampli tude from G l i a n p u r  is 0'*4274. This --]~owev.m 
i t  mag  b e  glowed over-is plninly only a pnr t  of a l i n t  is due to tho a t t r ~ c t i o n  of t l ~ e  H i m o -  
layas. ... Colonel Everes t  used to m y  t h a t  this discrel,ancy was vory s t range,  n n d  t h a t  h e  
oould no t  aocount  for it, b u t  I npprehend it irc ... d ~ c i e n t l y  accounted for b y  t h e  rnnsq of 
mountnins to t h e  enstwnrd. ... 

I wns c u r i o u  to know why ... Kslinno hnd Ijeen adopted for the  end  of  tlle Arc, nnd on one 
occasion I asked  Colonel Everest,  who told m e  t l ~ n t  i t  w ~ i s  ...to nvoid t h e  a t t rac t ion  of t h e  
Himnlayas. ... I remarked t b a t  ... the  only p n r t  of t h e  force whirl1 ... becomes notlling i t h a t  
affecting t h e  abso lu te  force of gmvitg,  whereas t h e  other p u t  nfiecting tho level, or p lumh-  
line, is then n t  it8 mnximum. 

He tried to s l ~ o w  m e  t h a t  I uat? in 8 mistake. ... On this I roferred to t h e  spbr ro ids l  figure 
of the  errrth, ... showing t h a t  the  equntorinl protuberance, though nlways below t h e  Ilorizon, 
sensibly deflected t h e  p l ~ ~ l n b l i n e  a t  every point on  the  surface. This could n o t  be denied, 
a n d  the s r ~ b j o c t  u n s  then d r o p l d  nnd never ~ g n i n  referred to between I$. ... 

I thinli I cnrl ... show t h n t  t h e  attraction of t h e  ~ i r n n l a p s  had diminkfled t h e  o b s e r v d  
latitude of l inl inna b y  more  than 10 seconds, a n d  t h n t  tlle work as i t  st~nClB is u n f i t  ta be  used 
for determining tllc figure of tlie earth. ... %x-ing at.  lellgth got leisure tn reduce rnT obsorva- 
tions, I loel it ... drie t o  myself ... t o  bring the  subject  t o  the  notice of Go\,ernment2. 

The letter n,as p~ssed  to n 'augh for comment, and he shoved tha t  Shortrede 
had produced nothiug t h a t  n-w not  already k ~ l o m  ; 

The  existence of lrltcrnl a t t r ~ c t i o n  a t  I L o l i a n ~  is by no ruenns a new t1iscovor;r. ... Colonel 
Evercet's obsrrvnt ions of J<nlicin~ were taken in  1839-40, long prior to those of Captain Short-  
rede, and as soon ns they mere r ~ d ~ i c ~ d  nnd compnted t h e  result bet-nle h o r n  to every mcmber  
of the  Depnr tmcnt ,  including Captain Shortrrde himself. So f.rr from t b a t  reeult being glowed 
over, i t  ~ ~ . . . o f f i c i c l l l ~  reported to Government. ... 

Cnptrrin Shortrode's observntions t h r o u  no new Light a h n t ~ v e r  on this subject.  ... Colonel 
Everest  ... hud previously deduced n discrepancy of 6'.4 for t h e  stntion of BnIiana a n d ,  aa t h e  
g rea t  mnaa of mounta ins  lies ebout  40 miles nortli of Delus [ in  defect  37'.4], a n d  nearly 
97 mile€ north,  of E j l i n n a ,  thcse two d k c r e p n c i e s  agree in fnct  very clo.selg, being ver_r nearly 
in the inverae rntio of tho s q u ~ r t ~ s  of t h e  distnncos. ... The  lntitude of Bel\ille a.s observed b y  
General H o d p o n  a n d  Cnptain Herbert  ... was ... found to differ 14'. 6 from t h e  t r igono~netr icnl  
con~putu t ion  [ m,, 3 7  n.G 1, a n d  ae t h e  distance of Bel\-ille f rom t h e  at.tract.ing ulass i s  ve? 
nenrly 71  miloe, t)iis r e ~ u l t  also a p e e s  within a b o u t  24 serondR. 

Ii'augh further  pointed out  t h a t  the instrument with which Shortrede took his 
much-vaunted obsemations, was that  to which he later at t r ibuted " the  badness of 
his obse r~a t ions  on  the Karara series" [ 155 ] ; 

Tho inf3uonco of tlro Him:~lngnn at t ract ion is ... clsnrly sot  forth in tlie Gonernl Report: 
and  its pro!)nblo a m o u n t  n t  Kalinoa CAI] be fa r  more tsccurately es t imated  frorn &lono1 
Everost's c,wn observations taken on t h e  spot than from those of Captain Sliortrede. ... 

I...draw pnrticlllnr a t tent ion to Colonel Evered ' s  remnrks with raferenco to t h e  az imuth  
obsorvntiona n t  Bouog, ... taken for tlie erpreas purpose of  ascertnining t h e  probable effoct 
of t h e  lnteral a t t rac t ion  exerted by t h e  mountnina in i ts  vicinity [ rv, 98, roq 1. ... TIIC obser- 
vations a t  B:inog were taken in September 1837, part ly  b y  Col. Everes t ,  a n d  port ly  b y  
m jsolf [ rv, 4 I 1. ... Boiore we nscended t h e  hill we fully n n t i c i p t s d  t h n t  t h e  immense disturb- 
ing influence of t h e  lnountoina would bo derr lon~trntad in t h e  mos t  conclusive manner ,  a n d  thue 
juatify ... t h e  propriety of terminating t h e  a r c  a t  Knlinnn, which ia 00 miles sou th  of Banog. ... 

Hom Colonel Everest ,  who  in t h e  year 1837 took ozimutfl observations for t h e  express  pur- 
posgof  ascertaining tho  effoct produced by B k n o  m... cnuse, ... should b e  ... misrepresented as 
i g n o p n t  of t h e  cnuse, ... is so uureesonable ... t b t  further  disproof a e e m  u n n e c e s s q .  Lone 
prior to Cnptuin Sliort.rode's arrival a t  handqunr tors... orders had  been k u e d  to Capta in  R e n n g  
a n d  mpe l f  to record ... loco1 oppoarincw a t  eve- s tat ion a t  which we o h r v e d  az imuths .  

Cnptnin Shortrede's recollection of his conversntiom with Colon01 Everost  n m  strengoly 
a t  variance u i t h  t h e  l ~ t t e r  oEcer'e k n o a n  opiniona 

1Evermt dinliked d i s c w . n g  sobjwte on whioh he bad m a d e  up his mind [IV, tpage .  259). 'DUn. 
451 ( 357400 ). S)iortrede to W .  Dept.. 31-5-45. 'TS. 7. 



Waugh u e n t  on to analyse the  several sections of t he  Great Arc, comparing 
them u i t h  meridional arcs measured in other parts  of the  world, and showed 
in th_e m o s t  incontrovertible manner  t h a t  tlie sections of t h e  Indiun Arc. the t w o  northern 
of which were entirely measured b y  Colonel Everest ,  d o  n o t  shrink from the  ri~>plicntion of a 
t e s t  under  which every other  measured arc ,  thnt  I a m  aware  of, fails. ... Government ... m a y  
... rely with implicit confidence on the  superior merita of t h e  Tr igonomet r ic~ l  Survey of Indie'. 
T h e  Directors accepted T\'augh's verdict and passed the  correspondence to Evereat, 
pressing for completion of his final report, the  Great  Arc book of 1847 [ IV, 113 1. 

Sllortrede was persistent, and repeated his views in a paper read before t h e  
Royal A~tronomical  Society on 18th J u n e  1848. This attracted the attention of 
Air?, the  Astronomer Royal, rrho suggested a few alight amendments. Shortrede 
then f o r ~ a r d e d  a printed copy of his paper, r i t h  a copy of A iq ' s  appreciation, t o  
the  Go-iernment of India, still claiming tha t  the  deflection a t  Kaliiina "has been 
glossed o r e r  in Col. Ererest 's lately printed book, and kept  ou t  of view b ~ -  altering 
all the  calculated latitudes in the northern section of the  Arc "'. 

1Ya11gh passed the papers to Radhanath Sickclhar a t  Calcutta ; 
k q  you were present a t  headqunrtsrs  a t  t h e  t ime t h e  computat ions were mnde  you a r e  

be t te r  ucquninted u i t h  t h e  subject ... thnn a n y  other  person. ... I should m s h  s t e p  to b e  
taken  to verify ... the d a t a  taken by  Captain Shortrede from t h e  Trigonometrical Survey. T h e  
accuracy of his observations can only be tested by  repenting t h e m  with better instruments, ... 
which I propose t o  undertake on the  first f ~ v o u r a b l e  opportuni ty.  ... 

Cnptain Sl~ortrede ... is vel?; ingenious. ... H e  does ~5su1ne t h a t  t t ~ c r e  is no great  variation 
of  aspect in t.he situations of Dellra and  K d i a n a .  ... Herein e0nsist.s his mistelie, for in rai l i ty  
t h e  change is enormous. ... Detua  is a t  t h e  foot of the  range from whicll K.n!inna is dis tant  60 
miles, tind n o  less tharl about  140 miles ... D-om the  centre of a t t ract ion.  ... 

Dehre  is one of the  most unsuitable localities that  could hrrve been chosen for investigating 
t h e  quant i ty  of nttraction a t  I(nliana with a n y  approrrch to accurncy. It is not  a princl1)nl 
s ta t ion of the, Arc, b u t  a n  inhrsected point, ... the  cllimney of a house. 

I t a  position at t h e  very foot  of a mountain range u p u a r d s  of u mile in height, and  only 
7 miles riistant, m u s t  greatly enhence the  at t rect ion in a meridional direction, which cannot  
fair l r  be c o m p r e d  with the  azimuthal disturbance observed at ... Bnnog on the  top of t h e  
mouhtain. ... 1t is m y  inhnt.ion to observe for latitude at Bnnog in order thn t  all doubt muy 
be s e t  a t  rest, bu t  in the  meantime i t  wiLl be  clear ... t 'hat-the a z i m ~ i t h  h ; ~ \ i n g  been o t , s r r v d  
st t h e  mountain top a n d  the latitude ... n t  i ts  base-no fair cornparison can be instit.uted ... 

Respecting Col. Everest's hn l ing  glossed over the  effects of a t tmction,  it a p p m  to me no t  
u e r r s n k d  by-the facts which a r e  aU fully s tated,  and  t h e  mode of dispersion explained, ia.. 
hie printed a o r k .  ... I h e  reaults only a r e  printed. ... b u t  every dotnil is explnined. T h e  
computa t iom are, however, recorded in complete detail  in t h e  mnnuscript copy of the  General 
Repor t  which wns plrwed u t  t11e disposal of the  .btronomer Ro-a13. 

Radhanat,h sent the  information required, and  ~ e l c o m e d  the proposd to test. 
Shortrede's conclusions by  o b s e r r ~ t i o n s  at Banog, commenting sllrerrdly that, 
t h e  latitude a n d  azimuth observations a t  Bnnog will furnish t h e  m m e  and direction of 
t h e  deflection ... a t  thn t  station only ...[ a n d  ] furnish no idea a s  t o  t h e  avornge amount ,  a n d  general 
direction, of the  b b y ~ n  attraction in t h e  plaim. T O  obtain this result, latitude and  azimuth 
observat iom m l l  ... require to be  mnde a t  stnt,ions from twent3- to th i r ty  miles a p a r t  along t h e  
-hole h e  of the  h'orth LongitudinaI o r  Connecting series [ IV, 71 ; r, 132  n.7 1'. 

Waugh then replied to  Government t ha t  
Captain Sllortrede's paper appears to b e  entirely of u conjectural cht~rtscter, a n d  no reliance 
can be  placed on the  rctsults. ... The supposition of 8 c o m t n n t  centre of uttruction on which- 
hie hj-pothesie rests is totnlly inconsistent with fife conditions acttlnuy existing. ... 

T h e  Himnleya mountains form a n  i n m c m e  chain of indefinite length and breudth, composed 
of enormous mnsges of various height. u i t h  deep intor\.c%ning vaUe3-a. ... The  change 
of nspect produced by  a n  approach from Kalilrna t o  Dehra a n d  Bnnog mus t  be enormom. ... 

Dehua is a t  the foot of the mountain rringe, and Btinog on t h e  summit ,  and they a re  treated 
as id&bticnUy similar. Captain Shortrecle resided nearly 6 m o n t h  ~s Colonel Evewet'e 
gues twi th in  five miles of h n o g  mountnin. I cannot  tllerefore undorstnnd why Ile preferred 
U n g  his observations s t  tile foot of the rnnuntnin instead of on t h e  wrme spo t  a t  which the  
error in azimuth had been pre\iously mcertnined b y  Colonel Evercet5 [ rv, 95, 104 1. 

'1)Dn. 452 ( 377-97, p r a y  12. 39 ). 33-7-45. ' DDn. 611 ( 100 ), to Nil. %)opt.. 8-1-50. ' DDn.  506 
( 5 9 ) .  14-3-50. '1)L)n. 667 ( 8 ), Ch. Compr. to SG., 9 A V 5 0 .  'Dun.  642 ( 92 ), 13-1060.  



The o l )~ervnt . ion~ for lntitude on Dnnog taken by Rcnny-Tnilyour in 1861-2 
[ 137-8 J cor~firme.d IYaugh's suggestion t b n t  the  effect of Uin~ii lnjan ~t.trnct,ion 
 night be less at. Ust~og than at  Dehra UGn where Shortrede had observed1. 

During the surnmer of 1853 Archdeacon Prat.t  of Calcutta, an able n ~ a t h e m a t i ~ i a n ,  
visited hlussoorie and, bcco~uing greatly interested in the Sur re lo r  General's problern, 
enjoyed n r i ~ i t  to the summit. of Banog. Rcnny-Tnilyour sent  hirn a. copy of 
Shortrede's paper, "chiefly because he has  beeri a t  the  t,rouble of extrnct i~ig a11 
t h a t  bears on the subject ,...from Col. Ererest 's  Arc Book "*. 

Pra t t  poirltad ou t  that  the problem involred the  effect of an unIino1r.11 nt.trac- 
t,ion on the computed values of latit.ude and azimut,h brought, up b~ precise t.riangu- 
lation from a distant origin, t h a t  might itself be slightly affected b~ some local 
at.traction. The only rneas111-e of the  amount  of this "deflection" so far applied 
had beeri t h a t  of ast.ronomica1 obser~at ions .  These, m o t e  P ra t t ,  cannot "elimi- 
nate or determine this troublesome intruder. Recourse must  be had to nen. and  
erltirely independent calculat,ion and measurements ". 

I feel con\inced t h n t  t h e  only a n y  to supply the  desidernturn is to disswt t l ~ e  H i m n l y n s  
a n d  actunUy cnlculnte the  at t r t~ct ion.  This mny a p p w r  a t  fimt to be  8 most. gignntic under-  
t n k n g ,  b u t  ... i t  is fea~ib le  after you l a v e  completed your genernl survey of the mountxiins, a n d  
loid doxm t h e  Ileightr. n r ~ d  d e p t h .  ... T h e  Grea t  'I'rigonometricol Survey of India, ou ing  to t h e  
g e n t  ex ten t  of i ts  nrcn. is so irn1)ortnnt a work in i t s  bearings on ph-fiical mtronomy t h n t  n o  
monnl~le nmount  of 1nI)our s l~ould  be  ~ p n r c d  to m a k e  i te  resl~ltfi avnilnblca. 

n 'nugh accepted this suggestion as enlinentl j  sound ; 
I a n s  sensible t11nt the best mode of rfTecting this  object would be to cnlc~l late  t h e  ~ l u n  of 

tho nttr,ict.ions of the  rnountnin mnq5os taken in parts ,  or pinrcmrnl, and  ...p n1.e t l ~ i s  a~ m y  
opinion to Governmcnt in o rej)clrt dntetl 28th J u l y  '45 [ 135 n.1 J4, b u t  I represented it as a n  
h e r c u l ~ n n  u n d ~ r t n k i n g ,  no t  b ~ i n g  nware that  t h e  procrss might be  ~irnplifiod as shorn in your  
let.ter, from which I derive grcnt. encourngeiuont. 

13c thought  tha t  the t.opograpllica1 s u r v e j  by  the  Xorth-TT'est Hin~iila-a series 
nonld sufficient. irifor~~iation to the  west., b u t  doubted n-]lether t,he old 
s u r v e ~ s  of J-Todgson, Herbert,  and Webb woulld &ire  sufficient detail t o  t he  e m t .  
H e  furtller pointed out  t ha t  Everest himself had wondered wlletller Kaligna was 
sufficiently distant from t l ~ e  mollnt.ain mass ; 

lT7len t h e  cnlcul~t ions were b r o u g l ~ t  u p  in 1841,  tile effect of Hirnn1:~tin nttrnction becnme 
known, a n d  t.11r q~~rs t . ion  wals x~l~e t l~c! r  nnotller northern ~ t - n t i o n  fiho~~lcl I)r sc*Ic~ctfrd furt,l~er 
froln the  nt.t.rncting rnns!. . But ,  AS Govcrrl~nont. wrrs urgent to clcrsc t.hc ~ r i r n t i f i c  j~rrrt of t h c  
survey, Colonel Ei\,ercst hnd no alternative bllt  t o  Ivnve this d u t y  t o  llis%uccrssoP [ rc, 101-1. 

P ra t t  followed 11p by reading a paper before t.he Royal Society o n  7th Deceml~er 
185.1, entit,led Attraction of the  Hinzulnya Jlou?lfains on t he  Plunlb-line in India ,  
and 1je ~on t i l l l~ (?d  to work at the  subject till his pu\)licat,ion in 1865 of A Trcatisc 
on Attrc1ctio71, La Place's F1171cli071~, a71d the Figure  qf f h c  Earth. He sent  \Taugh a 
diagram shewing the gcneral height. of t,he mountains-sector b j  sect,or-to t.he 
north of T<ali;lna, and asking for informat.ion about. conforn~ation and height. in t.he 
neigllbourhood of the  tern~inals  of the  several ~ec t ions  of t,he Great Arc ; 

A few months ago I foranrded to you ... 8 copy of a pnper Inh ly  printnd in the  Philorrophirnl 
Tranfinct.ions On Hitmlayan A i i r d i o n ,  n b o t ~ t  which I wrote t o  you ... in S o p ~ c m b e r  1853 f rom 
tho C a p .  ... B y  tlie holp of your mnps you will bo nblo in n rnoment. t.o see w ) ~ e r e n l ) o u t ~  in t h e  
mountain rnnss tho corn~i~brtrnonts of my d i l i ~ r n m  lie. 

Ilcnrlessey was too b l i ~ y  011 other u . ~  t o  take u p  t,he t,ask s~ggcxst.ctdG, hut, T'c:11- 

nnIlt suggested tha t  the results of the  i o l ~ g i t ~ ~ d i n a l  nrc 1 ia l jkn~)ur  t o  I<arilclLi might  
help. Ln a paper read at Calcutta, 21st Ju ly  1659, Pra.tt. discusses "tile influerice 
of_hiou~lt,ain Attra.ction on determination of t.he relative Ileiglits of BIount Everest  ... 
and - the  lofty peak d i~corered  near K ~ s h m i r " ~  [ 87-9 ] st~ggcsting t , l ~ a t  
m o u n b i n  attraction [ m i y  ] m u s e  the  survey to mrrke tllr  height of tho nen-IF disco\.emd 
mo,lntfiin [ fi. 2 ] too low by 150 t o  200 feet re1nt.ix.o t o  Mount  Everost. The p l n i n ~  a t  t h e  f o o t  

Inrh. 569 ( 1 6 1 - 2 )  Rcnny-Tailjour to I'mtt, 2 3 + 5 3  ; GTS., n ( 1 0 ) .  lDDn.  5051 ( 1 6 1 - 2  ). 
2 3 - 6 5 3 .  'DDn 645 ( 3 9 3  ), Prait to SG. 11-7-53. ' I ) I )n .  452 ( 27i-97 ), I n r m .  17, 29. 'I)])". :A3 
( 7 7 ), SG. to f'rstt, 9-8-53. 'nr)n. 32 ( 30-3 ), Frat1 to SG., 4-2-66 ; n o k  bg Ijeunrssry, 3 4 - 5 6 .  7 R A E .  
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of tho Dujeeljng Hille nre higher ~ b o v e  t h e  aaa level t h ~ n  the m v e y  rnnkea t h e m  by 189 fcet 
and tho pltiins a t  the  foot or KRshmir ere higher thnn the  survey mnke them by 291 feet [ 66 1'. . 

The whole aubject now attracted wide attention, suggesting the  value of pendulum 
obeervations for the determination of variations of gravity, and  introducing the  
theory of m m p e n s ~ t i o n  or  isostasy. Amongst the  many soientieta who have con- 
tributed-to the  development of modern ideas on the  subject a re  Stokes-Airys- 
HelmertHayford-Burrard-De G r ~ a f f  Hunter. Departmental publicst iom on 
the subject include ; 

Accuunia oj  the O p c r a l b m  o j  the Q.T.S. xrm ( 621 ) ; Alphabetical List of deflections deduced. 

Gpeciol Report No. 6. Repwt on  Local Atfradion i n  India, 1893-94, Burrnrd 
Dehra D m ,  1895. 

Projeaaiod Puper No. 5.  The A f f r a c f i u n  oJ the Hitnu'ap Mounfoitr* rcpon the Plumb- 
l iw I n  India. Burmrd. Dehrn Dun,  2nd edn.  1901. 

No. 13. Inrvaligatwn of the Theory  of laoslaay i n  India.  Cros thaa i t  
Dohra Dun. 1912. 

No. 17. Inr~eeligalwns of IaoeLzay in H i n m h y a n  & h ' c ~ g ? t h n n g  
Regions. Burmrd.  Dellrrr Dun, 1018. 

No. 18. A Critickm of Mr. R. D. Oldharn's memoir "The Slrwlurs  
of the H t n d o y a a " .  Chaie, & I r a  Dun. 1021. 

&partmetl(al Paper No. 12. Geodccy. D e  Graaff H r ~ n t e r ,  Dehra Dun.  1929. 

A paper b y  P ra t t  dated December 1869, was printed a t  Dehra Diin by the  
Trigonornetrical Survey under the  title "On the effect of gravity at Kaliana, 
Kalianpur, & Darnargida prodl~ced by the irregularities of the ... Earth's crust"'. 

IITaugh's hlanuscripts include a note on "A method of calculating fhe Horizontal 
Attraction ... arising from the combined effect of the excess and defect of 

Banog hill station was fixed by  Ereres t  in IS35 a s  the HimBlagan terminus of 
the Great Arc. I n  1837 he and \\'augll found here a deflection of 22' in azirn~lth. 
Ftanding 7 ,429 ft., abore  the sea6, i t  is about  a mile north-west of Everest's house, 
The Park,  and connected by a bridle-path constructed in 1835 [IV, 163 1. It Jim 
about 3 miles west of JIussoorie, ~ n d  is easily accessible. It conimands a grand 
view in RU directions, with the  Chaur peak to the west, Bandarpiinch and the  
snow range to  the  north, Sahiiranpur, the Ganges and Junina rivers to the  ~ o u t h .  
It was later rnade the terminal to the line of spirit level2 brought u p  from Kariichia. 

Though the  st.ation n-as not  so accessible in Waugh's time as when Ereres t  had 
his summer headq~~nr t e r s  at  the  Park,  i t  was still frequently visited, and  in 1851 a 
temporary observatory was collstructed and steps taken t o  secure t h e  summit a s  
the pennanent property of the  Departxnent, Renny writing to the  Government of 
the North-Western Provinces ; 

The  nhesrvatory h mquirod for determining the  Intitude nndHimnlapnn st t rnct ion [ 135-6 ) -  
for bnro~netriaal experimonta in cnnnection pFith the  gmdeticnl heights b r o ~ r g h t  u p  from the 
[66, 69 ]-and t h e  exnmincltion of instruments, especially thmdolitcs-for which tlle ieolated 
po~i t ion  nf t h e  s tat ion,  and the  n ~ l m b e r  of known angles givon b y  s l ~ n o u n d i n g  ahitions afford 
pwuliar facilities T h e  preservation of t h e  station h, m o m v e r .  of great. importance M 

being t h e  transfer point of the  D e h m  Dlmn b w e ,  a n d  t h e  point of nnion of three principal 
-rim, viz., t h e  Great  Arc, ant1 the  N o r t h - W ~ s ~ o n d  h 'or th-Er~st  Ior~gituciinal mricuc. ... 

T h e  ground fit present occupiod b y  the  ol~scrvatory buildinm, end r e q u i r d  for the 
encampment of  the  obsorver ptirty, m y  bo d e f i n ~ d ,  ... reckoned from tlle e h t ~ o n  m t ~ r k ,  viz.- 
on t h e  north, u p  to tile precipir:e, o r  n h o r ~ t  60 ynrd++n tho a l s t  300 yartls-to the  south 
1W j n r c k n d  to the  n r s t  150 y n r d ~ 7 .  

. The local Commis.sioners of nIussoorie were ready to nllot this  plot. to the 
SurV~y aa publjc land under their control. They pointed ou t  t h a t  nitllin the pas t  

- 

' J . 4 9 B .  xxvnl I ~ : ( I  ( 314 ) ; Mr,ntgornurie found r la f lcc t io t~a up  Lo 3Yio Knsbnl i r  [ 2 3 4  1. ' v .  Airy'. 
ppX d 15-2-58; Phil Traru. 18.3 ( L O 1 - 4 ) .  '0110. Lih.. H-p.4 .  ( \ \ 'nugh M W . ,  n ' u p p e r  markstone, 
7,433 11.; OTS. Trig. 63 J ,  a r i e w  frvm north.. frpra. GT6. X I X .  ' D h .  bO9 ( 1 ), 7-2-52. 
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year the Surrey had not only erected "nn obsematory on the Pcak", but had a h  
built "a private dwelling bouee ... below i t  ". briny explained tha t  
on h-nog, ,,,an ieohtod pwk t h a t  hos frequently bccn s t ruck  b y  lightning, i t  =Re b o t h  a 
m t t c ?  of convenience a n d  eoonomy to plnco the  nm-v accommodation [ for observers 
a n d  ~s tnb l ie lunent  ] on a lower level, b u t  thc  8-U bungalow, ... which ... doos n o t  exoeed a n  
ordin5ry office t s n t ,  is oorteinly within 60 yards of the  obson-story1. 

I n  the course of a somen-hat bitter correspondence on the fairness of cl~arging rent 
for this plot of public land, JTaug11 pointed out tha t  
Chlonol Everost ... did n o t  contem1)lnte ~s t ronomica l  observation a t  &nug because the  quoetion ... 
of &mnlnynn nttraction hod n o t  b w n  rniaed. Hcnco he  did n o t  build a n  o b s e r v a t o q  there 
b u t  h e  occupied t h c  lnnd n i t h o u t  qucstion or dispute a3  ofmn as h e  required it .  ... Every 
public obscnntory  all ovor t h c  world aLnnds on publio or municipnl ground'. 

The X.K.P. Government thereupon declared this plot of just under 7 acres, 
"marked out b_r 13 pillars of masonry", including " a  puclia observatory and a 
chuppered bungalow" built in 1851, to be granted to  the  Surveyor General. 
Rent a t  Rs. 4-3-0 per annum, 2 annas a bigha for 334 highm, was paid to  the 
Cornmissionera of Mussoorie, and charged to Government by contingent billa. 

Beyond this correspondence no record nor tradition has been found of the  con- 
struction or demolition of a puck observatory on the  peak, and the  records dea- 
cribe the hill station as marked by a solid pillar 2 ft.  high, with upper and lower 
markstones. It is now protected by a rough stone cairn several feet b h .  There 
ia no trace of any masonry obserratoq-, but  the ruins of the  small four-roomed 
dwelling for the  observer still starids [ 1961 ] in a cluster of trees about 150 _rarda to 
the  south-east of the station cairn. 

Banog obeervatory n-as soon abandoned ; JTaugh noting tha t  
up to 1852 Bnnog was mnde t h e  observn toq  of ins tn~c t ion .  This entailed much expense a n d  
inconvenience, a n d  the  entire d a y  was lost for office. \Trhen Major Renny-Tai lyour  instructed 
Licut .  Walker, t h r  interruption to other  bruiness was felt  to be so greet t lmt  t h e  Surveyor 
Gonornl bui l t  a n  o b w n n t o v  at his private expense a t  huriRton4.  

Col. 11-augh's privnto obsoncilory is too confined for teaching rnnny together. ... When 
Gimm's 24-inch theodolite was altered by Mr. Cribble a n d  Major  Strange [ 154 1, they  oom- 
plained for r a n t  of room, nnd t h e  disfnnce from office a n d  t h e  a o r h h o p  a m  pcul in r ly  in- 
convenient. Lnst soason Lieut.  Tennnnt  had  to c l a n  a n d  a d j u s t  t h e  Great Theodolite in the 
vernndah at g m n t  riel;. e n d  the  l n t l ~ c  a n d  workpoople l l ~ d  to be  p u t  into CoL Wsugh's office room 
t o  t h e  interruption of  his burrinese6. 

Waugh then recommended the construction of a new building close to his offioe 
which FT-as constructed a t  a cost of about Rs. 900 and i t  was ordered tha t  
t h e  now observatory mom being m d y  for reception of  instruments, Lieut.  Tennant  e n d  
EL Reclnn, Esq.,  will ... t a k e  a fnvournble opportunity of examining aU t h e  large  theodolite^ in 
t h e  h e d q u n r b r a  depot  with the  view of selecting one for t h e  Great I n d u s  series, ... a n d  
another  for the Rahoon r n c n d i o n ~ l  series, and put t ing t h e m  in ordep.  

It is not clear whether this last observatory wa.9 identical x j t h  the hlussoorie 
Dome Obserratory H.S. ,  efitablished and destroyed before 1866. Thb was 
"situated on ..the Camel's Back, to the west of, and considerably belon-, the highest 
part  of the hill. A few ~ a r d a  to the E.S E. is the t r a n ~ i t  room, and a little below on 
the  n o r t b e r ~ ~  face of the Id, is the house formerly occupied by the Great Trigono- 
metrical Survey office" '. 

There was also an observatory at Dehra Diin situated on the  right bank of the 
R i ~ p a n a  nudi, in the compound of the headquarters office of the Great Trigonometri- 
oal Survey, "Zephyr Hall", No. 12 [or  1 %  11 Old Survey R o c d B  [ 133 1. 

The observatory a t  the Surveyor General's ofice a t  Calcl~tta was maintained 
by the  Computing ODice which made regular meteorological observations [ 139-40 J, 
and tgok daily observations for tirne for the control of the time-ball a t  Fort  nTilliam 
[ IV, 123-5 ; V, 3 5 6 7  1. Tho primary puryose of this observatory, had, hon-ever, 

D D n .  609 ( 2 ), Renng to h w ~ . ,  Gort., 1 U 5 2 .  'DDn. 642 ( 300 ), SG. to m p .  Gort., 30--43% 
'Grant  239 nf 1-5-62 ; 1)Dn. M5 ( 163-6 ). Canmr. Alrerut, 1Q-8-52. 'LourkLon Olug.. Csrnrl'a R ~ c k ,  8.Gr4 
f t .  ; 7zpbyr  H a l l ,  old oby.. 0.726 it. : c. 080 Lib. mepa A ( 2 ) ,  E (6). '1)Dn. 14 ( 17-8 ). 3 1 3 6 7 .  #ib. 
( 37 ). 2 7 - 5 i i 8 .  'C'TS. Trig. 63 J; D c h m  ( 2-3 ). ' a b o ~ l t  3 fur. x. of Kt.. ll~nrnas' Ch. and 6 fur. 6.  of 
' R d k e r  Obeg. i n  pn-t 6ry. caulpound; r. O R O  Lib. may  A,  a, 4 ,  7, 9 ; DDn. 6vj-o. ,  1805, 1676. 



beon the  rnainterlance of regular obsen-at,ions for time, barometer, and t l~e rn~omete r ,  
to meet t he  needs of mariners and field surveyors [ ID, 186-9 ; v, inf., 3 5 6 7  1. 

. . 

The taking of regular meteorological obserrations had long been of interest to 
sUI7.eYOrS in India, and had been included amongst t he  functions of the  observatory 
which Blacker established in Calcutta in 1625 [ m, 273 1. Copies of t he  meteoro- 
]ogic~1 registers were much in demand [ rv, 119-20 1, and in 1844 formal sanction 
was given b y  the  Governor General in Council for extracts to be published daily in 
the  Calcutta newspaper, The E?zglish~nanl. 111 1848 no fewer than  21 copies were 
being sent  ou t  ever1 month. I n  1349 copies of t he  full registers from 1833 to 1849 
n.ere fient t o  the  Bombay Geographical Society, on whose behalf Dr. Buist was 
collecting da t e  from all directions [ 69 n. j ] ; 

Anxious t o  investigate t h e  phenomena and  laws of atmospheric pressure from the Line 
[ Eqliutor ] northvnrds,  they [ the Society ] have endenvolued to ~)l:ice themselves in com- 
munication with e v e v  oljserver a d  observatory in t h e  E s t .  ... 

They  hnve nlready boen able  to  trnce ou t  B r e g d m  low b y  which the  daily tides of  the  
barometer  docrense, while tho yearly range and csunl irre,dorities increase w t h e  equutor 
is receded from. ... A t  Calcutta the extreme yenrly range exceeds a n  inch. ... F r o m  Lucknow, 
t h e  northernmost  stntion in  India  from a h i r h  regular barometric returns ... have been received, 
to hladrns and  Trivandrum, t h e  minimum pressure for tlle year  occurs with very f e ~  excep- 
tions in J ~ l n e ,  t h e  rnnximum in December and J a n ~ i a - g .  ... 

I t  .Rill be  seen how valuable ... are  observations such as those you have sent ,  ... and how 
eminently ~ c t ~ i r ~ n b l e  i t  will be ...to ]lave them continued2. 

U p  to  1362 the rueteorological records a s  well a s  time observations and daily 
s i p a h  to For t  Killiam were conducted by J-incent Rees [ n., 462 ; V, 356 ] ~ h o  
paid his single assistant from his o m  ~ a l a r y  of Rs. 300. The S u r v e ~ o r  General 
apr.ed with Thuillier t h a t  the registers maintained were inadequate ; 

J see + th  much  concern that. the register esllibits nearly a coruplete blank. ... JVithout 
the  night  curves and  hourly obsemntions the register cannot  be  co~qidered  in keeping a i t h  
the  s t a t e  of meteorological science. I t  is... unworthy of the metropolis o r  1ndis .  a s  
well ns a ~ o u r c e  of anxiety t o  all concerned. ... Theaddi t ion  of t ~ o  q~lslifjed =sistan ts... of good 
educntion ... would secure nlI t h a t  is nece-qw$. 

Before anj-t,hing came of t,his suggestion a call came from the  Direct,ors for the  
estnhlishrnent of regular meteorological obserrations from one end of India to  
another4. After consulting the Surceyor General and others, the  Government of 
India recommended the  establishment of obsercat.ories, under medical oficers 
rather t han  engineers, a t  15 stations, of which six fell in north India---Calcutta- 
Luchow-~Iurree-Lando~~-Lahor8-AmbB1a. 

Obeen-ations will be  as usual recorded a t  t h e  observntory in Cnlcutta under  ... t h e  Deputy  
Sur\leyor General. ... T h e  results of t h e  Bengal observations will be forwarded ...to the  
Surveyor G n o r a l ' s  office in Calcutta for reduction a n d  arrangement  previo~wly to being h n s -  
mit ted t o  England.  Some s ~ n n l l  addition t o  Ilk establishment mny t ~ c  necessary for this  purpow. 

1719 o b ~ e r v a t i o m  tnlten in the  other prrsidencies may be  ... arranged under  t h e  supen-ision 
of the  Astronomers at h I n d r s  and Cblula6. ' 

The Surveyor Ge11cr;il asked for an increase of establishment. The  obseriatory 
a t  Calcuttn. had not been "int.ended for t he  furtherance of general science like the 
3ladras Observatory, bu t  solely for comparative observations connected w-ith the  
Survey Department ,  ... azero  point in altitude and departure for t he  rnrious 
surveys " [ sup 1. 

One head and 3 assistant observers and recorders were duly sanctioned, as  well 
as  tGo nssistnnta for reducing the observations received from up-cour i tq  fitztionsa. 
Late? in t he  year t he  Direct.ors ordered t h a t  this work should be carried out  ' 'by 

'JdSD. xxn 1653 (609, 610) ; I)I)n. 453 ( 156 ), SO. to Englbhrnan,  11-7-51. 'DDn 107 ( 141-3 ), 
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12-12-5'); (3S8), R e a  to DSO.. 3-1-51. ' p r o p d  by Sir J o h n  Fox B u r ~ o y n o  ( liS2-1671 ). L),VB., a t .  : 
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the Surgeon in charge of the JJedicnl College Hospital" at Calcutta, which they 
rerkeed after strong p r o h t  by the Surre jor  General1. 

 he^ had IIOR retiied, and the obsem~tory was placed under the  Chief Computer, 
WILD reported in June  1863 tha t  he had three obserrers taking hourly obsema- 
tions, aod two colnputem reducbg these to proper form. The records covered 
reduction of observed height  of bnrometor4epreas ion  of wet  belo- dr3. bulb  of thermometer- 
d e n  point--+Instic force of vapour-weight of vapour -4ddi t ionnl  weight of vapour  fo r  com- 
plete mturstion-humidity-~eiglit of a cubic foot  of air. 

AU to be  computed for every one of t h e  24 observations mnde during t h e  dnyl. 
These observations continued till the retirement, of Radlianath Sjckdhar in 1662. 
The ~leteorological Department of the Goverlment of India was established from 
16743, and under its direction the S u r ~ e j -  has maintnined continuous meteorological 
obserrntions at Dehra Diin up to the present day. 

The Jirle of visual telegraph towers between C;ilcutta and Chungr had been laid 
out  by George Ererest in 1618 before joining the Great Trigonometrical Surrey 
[m,  269-721' but  the Surreyor General's Department had little to do u i t h  the  
start  of Electric Telegraphs i r ~  India beyond suppl.ring maps. 

I n  September 1839 Dr. IYilliam O'Sbaughnessy, Professor of Chemistry a t  the 
1ledica.I College, Calcutta, read a papel before the Asiatic Society on his "33q-1,er-i- 
m e r l t ~  on the Communication of Telegraph Signals by induced Electrjcitr " H e  
cant inued his researches and in 1651 mas appointed Super.int endent of Telegraphs, 
becoming the first Director General of the Telegxaph Department in  18636. 
h January 1647 the Deputy Surreyor General was called on to proride a map 

she-ring "the line of wun tq  from For t  William to Diamond Harbour, it being in 
contemplation b j  Government to establish a line of Electric Telegraphs to the  
sea" [15]. This line mas actually laid in 1851, and extended to Kedgree the 
foUoq ing )ear, O'Shaughnessy reporting on 3 1st March 1 S52 tha t  
t h e  conductor has been b i d  across t h e  Hoogllly River ,  defended b y  a massive chain cable. 
T h e  operetiom were completed on the 29th inst., when a messnge t o  Redgree  regarding a 
steamer despatched from Calcutta, a n d  t l ~ e  answer received in seven minutes". 

Ln 1854, a t  the  suggestion of Edward Williams, of Engineers [ 195 1, Thuillier 
proposed to work the  For t  TTilliam time-ball by meaw of electric connection from 
the Surveyor General's office in place of the simple ~ i s u a l  signal ; 

LmmRdiately on t h e  arrival of Dr. O'Shaughnewy ...in Calcutta in October o r  November 
last,  1 took occasion to consult him, ... knowing t h a t  t h e  inventor of t h e  mechanical con- 
trivance by which the  ball is dropped in t h e  S t rand ,  London,  f rom a signal st t h e  Greenwich 
Observatory. ... was then in Calcutta [Mr. Sllepherd 1, b u t  t h e  Superintendent  informed m e  
hie hnnds were then so full, and  tho matcrinls for t h e  long lines 80 urgently required, t h a t  he 
could not  a t  t l int moment  hold o u t  a n y  hopes of being ab le  to a t t e n d  to such a requisition7. 

The connection was erent.uaUy installed in June 1868 but  was not  an imme- 
diate sucoess [357  1, and Thuillier reports a year later tha t  the apparatus 
at the  Semriphore Tower was originnllg p u t  u p  in a very ineficient manner  a n d ,  unt i l  the 
whole ass taken down a n d  r e n e ~ e d  by ... the  Superintendent of t h e  Electric Telegrnph Work-  
shops, no good result0 could be obtained. ... I. .hope...thnt r i t h  t h e  present  a r rangement  t h e  
shewing of N w n  Time will be  sat isfacto~ily performed a n d  t h a t  we s l~n l l  be spnrod the serious 
disappointments a n d  vexations which t h e  business has entailed on UE for some t ime  

Responsibility for the signals rested u i t h  the Chief Computer, and in 1860 he  was 
still reporting repeated failures ; "TKO artifjcrrs daily at  tend the semaphore tower ; 
... one is supplied by the  Electric Tolegraph, and the other by the  llathematical 
Instrument AIaker's Department. ... These ~ T T O  parsons do not agree". 

'DDn. 555 ( I6 ), 1)SG. lo S G . ,  25-11-52 ; DDn. 651 ( 39 ). 31il. Dept. to SG., 31-3 53. m. to B. ; 
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There had been 14 failures, probably due to breaks on the main connecting h e ,  
b e h e e n  September 1859 and May 1860 "whilst on 18th and 19th Bray the ball wa.a 
nothoisted". The telegraph mistri drew Rs. 12 a month, and hie assistant Re. 81. 
The new technique was eventually mastered, and signab were canied on by the 
Survey office till handed over to the Telegraph Department in 1906 [ rv, 115 1. 

. The Survey was likewise associated with the first tr iab of the telephone in 
India, which wem made in 1877 by an officer of the  Telegraph Department. The 
existing ~ + e  from the Surveyor General's OBce t o  the Fort  was the medium of 
communication, and the human voice was distinctly heard a t  both ends'. 

from 1866 there are constant references to orders passing by telegraph t o  
Survegors in the field, and several instances of surveyors working v i t h  the new 
department. Ln 1851  Du Vernet =as transferred to be Superintendent of the Tele- 
graph Department in Burma, and in 1855, after the war, he saw the line canied 
over 200 miles from Rangoon to Bieady above Prome [ 196, 375,395 1. During 1867 
Nasmyth v a s  authorised to  help in the lay-out of the  line through Cutch, his assis- 
t a n t  Sanger being deputed on thk work for some months. The Surveyor General 
was, however, cautious in giring his approval ; 

I a m  anxious t h a t  our  Depar tment  should ... make  itself useful in all  practica! a a y s ;  a t  
t h e  snme time, i t  mould n o t  b e  politic t o  sacrifice the  progress of t h e  eurvey. Lf there be a n y  
objects more than  o t h ~ r s  worthy of a s~crif ice,  i t  is military service and the  ~~~~~ph, a n d  
I be  very glnd to show our  readiness to comply wi th  His Lordship's wishes. ... If i t  
is in your  poKer to render t h e  assistance asked for, ... I authorise your  doing so s t  onces. 

In 1S65 Robinson iras transferred to officiate as Director General of the Tele- 
graph Department, and his appointment was confirmed the follon'ng year [388 1. 

Photography for map-making purposes was started in a small way at  Calcutta 
in 1862 [331]. I n  1866, Hennessey brought out  from the Ordnance Survey in 
England a complete apparatus for photo-lithography, which was set up under hie 
direction in the office of the Trigonometrical S u r ~ e y  a t  Dehra Dkn. Here he 
instructed several survey officers in the new process, one of whom, Arthur Melville, 
already a skilled amateur photographer, took charge in April 1867 of the cameras 
which bad now been established at Ca1cutt.a [331]. 

h l e l d e  had taken a series of interesting photographs whilst on the Kashmir 
s u n e y ,  Government having a t  iliontgomerie's request authorised the purchase of 
apparatus to the value of Rs. 1,200 and the cost of its maintenance [ 235 1. 

ITievig of Kaahmir e n d  U d a l i  a n d  of their various architectural structures, Buddhist a n d  
others, added  to accurate delineations of all such objects as bear  upon ethnological inquiries, 
natural  history, etc., would, with t h e  msp a n d  r e p o r b ,  supply nU t h a t  is wanting to make  our  
information a b o u t  these interesting countries complete'. ... 

In sddj t ion,  I a m  very a a n e n e  t h a t  a skilful photngrapher  m a y  be able  todoeomething 
in t h e  way of copying our m p s ,  a n d  thus  p u t  t h e  published maps  more nearly on a level with 
t h e  o r i e a l  then they have hi therto been [ 331 1'. 

It had been proposed to  post t o  the Knshrnir s u n e y  a young Enginear officer 
k n o m  to be a skilled photographer, but thb was prerented by the outbreak of 
the muting, and the work was entrusted to  h I e l d e .  I n  IS63 twelve copies each of 
his best photob~nphs were distributed to the Gorernments of India and the Punjab, 
and to the India Office in London. 

Fs Highness the  h l a h a r a j ~  Boatmnn pounding Rim D o p  E e p o p  
[ Rsnbi r  Gingh 1 Kmhmir i  B o a b  Court Chupmia 

ILLehmir Dancing Girla Weighing Rioe Boat airh 
h a l - m n k e r e  I r r eym Troops. 
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Ja-mes >Idheran waa another keen photographer, and.whilet in charge of the 
Hydcrlbiid survey b o k  a numbor of interesting pbotograplls of the people and 
country, and ~ e n t  copies officially to the  Surveyor General. 

lh 1861 \Talker suggested tba t  Branfdl's howledge of photography "may 
prove of great utility in enabling us to copy and reduce our maps " f 331 1'. 

Dr. V o j ~ y  was appointed to the  Great Trigonometncal Survey in 1816 as 
medical officer and geologist in response to Lambton's request for a scientific 
a d ~ i s e r  for the siting of surrey stations, b u t  no successor was ever appointed 
I m, 264-6 ] though both Everest and Waugh were interested in g e o l o ~ ,  a subject 
of particular appeal to all surveyom [ m, 26- 1. 

\Talter S h e r ~ i l l ,  of the rerenue survey, spent much of his spare time in, the  
of geology during his surrey of Bihbr, or Gaya, District, and  earl^ in 1645 

sent the Asiatic Society a t  Calcutta "a beautiful geological map and collection of 
specimens of zillah Behar", ~ t h  a "general geological memorandum of the d i ~ -  
trict", which the  Society brought to the notice of the Gorernor-General, 
t h t  gentleman having, in t h e  intervals snatched from t h e  veq-  h b o r i o u s  dut ies  of a S u r e ?  
officer, constructed a beautiful geologiral m a p  of t h e  pro\-inre of Behar ,  a n d  mode a valuable 
collection of 376 Lsrge specimens to Uus t rn te  it, tc~gether  viith n memoir, all of u l ~ i c h  h e  has 
p l~ t red  a t  tile dispose1 of t h e  Asiatic S o ~ i e t : ~ .  

In 1646 his geological map of Monghj-r and Bhiigalpur was lithographed, and 
had a wide sales. His Iater maps include a 
Geological I I n p  of t h e  northern front  of the  Bindhyn HilL9, ... Allfilmbad to Rnjmnbsl ,  s h o v -  
ing t h e  position of aU t h e  k n o m  coal-beds of t h a t  t ract ,  n h o  of t h e  silver, copper, lead, and  
ant imony localities, es  well a s  the  principal iron measures. ... By C n p b i n  K a l t a r  S h e d ,  
R ~ v e n u e  Surveyor, between the  3.esrs 1842 a n d  1861. 1 inch to S miles, m t h  brge-scale  cross 
sections'. 

There is also a geological map of the  Palsmau coal-fields by William Sage, of 
the Public Works Department6 [ XV,  464 1. 

In 1837, before S h e n d  joined the s w e y ,  Dr. John NcClelland [ rr, 204 ] bad 
been appointed Secretary to a newly formed "Gornmit.tee for the Lurestigation 
of the Coal and IPirieral Resources of India". On his recommendation a profess- 
ional geologist, David Williams6, c a n ~ e  out  in 1845 from the Geological Surreg- in 
England to survey the coalfields of Bengal. Vi'illiams died at Haz5ribHgh three 
years later, and McClelland was appointed t o  act  as "ofiici~ting Geological 
Surce-j-or" until the post was abolished from 1st  April 1850, "as the Hon'ble 
the Court of Directors have m o l r e d  t o  secure the  serx-ices in England of a successor 
to the late Jlr. Williams, and no work is now in hand except ..the printing of your 
report". Two assistants, Theobald and Gomez, were kept on under the  D e p u t ~  
Survejor General till 30th April, and a third, 
hlr. Haddon,  being a t  present engaged on t h e  survey and  drainage of t h e  s a a m p e  a t  Purneah  
12451,  is to  be  considerod on detached d u t y  ... under  t h e  orders of t h e  cibd au thor i ty  st t h n t  
etation. ... AB soon aa h e  hae completed t h e  work ... h e  will, in t h e  even t  of your  Buccessor n o t  
a m v i n g  from England,  b e  under  t h e  orders of t h e  Deputy  Surveyor &nera17. 
In March 1851 Thomas Oldbam arrived from England and assumed charge as  
Supedntendent of the  Geological Surrey of India. 

ha- August 1851 Saxton, in charge of the topographical surrey of Ganjam and 
Orias_a, asked that  a special allowance should be granted to the assistant surgeon 
in m+cal charge of his party, for reporting on geology and natural h t o r y .  The  
S w e y o r  General woi~ld not support him, being of opinion tha t  

1 D D n . 2 G ( 8 ) , s r s . t o 6 G . , 2 5 & 1 .  'JASR.,nr(Lrii-v);Propa.,1746I?-F4.5;~~~., 
37/67 ( 182 ). ' JASB. xv, 1646 ( 6r-9 ) ; STI ( 27944 ) ( 381 ), rn ( 702 ) ; Progo., 6-1249. ~ D L R .  

37/57 ( 2 M  ). 3-8-51 ; 37/59, 3 - 1 M 3  ; 37/70 ( 78 ), 21-2-57. -0. 17 ( 4 5 - 8  ), 59 ( 25-0, 35 ); 10 Cot. 
( 167 ). X R I ~ . ,  59 ( 30-1 ). 'arrd. Calcutta, 4-2-45 ; d., Bazkribigh, 2.+1148 ; rrRlo. 60 ( 27 ), Geol. 
Map n. 'from Ha7.in'ldgh,T\'illinmu & hlaClrllend. 1817-8. 'DDn. 469 ( Z ! ) , t o  NcOclland, 13 b ?&3-50; 
R.  G. Baddon. R a n j g ~ n j  coalfield 1846-7; d. 1861, 



no fidk-antage can be e x p o t c d  to eoience from dealdtory mac~rchea  in Botany a n d  Geology such  
EM m e d i a l  officers a t t ached  tempornrily to 8 eurvey c o d d  institute. Theee u n d e A k i n g a  
should b e  organised e~gtomaticnl ly on  a great  srale, a n d  follow t h e  labours of t h e  surveyor'  

[ '71-2 I. 
Oldham vaa most anxious for good maps and wrote three years later that ,  

fof t h e  intended examinat ion of t h e  h'erbudda valley during t h e  coming cold senson. ... t h e m  
exist n o  maps. T h e m  a r e  map8 of t h e  Gwalior temtory...on t h e  west, and  &o of t h e  Bohag- 
poor a n d  RAmgnrh districts of t h e  Saugor and  Narbudde tomitorim, b u t  of the  djetrict between 
n o  m p s  eris t .  ... It is  mos t  probable t h a t  with& thie unmapped country the  m o s t  promising 
m i n e d  localities wiU be  found. 

I would ... suggest ... d h t i n g  t h e  early attention ... of t h e  Revenue Survey ...to this district,  
as i t  is qrute impossible to render t h e  geological examination ... fully ueeful ... without  good maps 
on which t o  record t h e  observations'. 

It was also in 1864 t,hat the Directors sent out several copies of a geological map 
by George Greenhaugh, and asked tha t  these should be distributed to officers who 
might be in a position to add to or correct thems. Government thereupon directed 
that  Saxt.on should "combine an inrestigation of the mineral resources of the 
country with the topographical survey he is now conductingy'. Saxton had told 
the local civil Superintendent that  he had  
made collections of minerals born  the  beds of rivers and nullahs, and  last  year sent specimens to 
Dr. Hunte r ,  a great geologist in  hladras, who returned m y  earnples named, a n d  their v a l u ~  
given. ... Afineral research ia worthy of notice. My collectiom las t  season were much mom 
extensive ; 1 have  a large quant i ty  of corneliand. 

He a ~ k e d  the Surreyor General for official directions and pointed to his report 
for season 1 8 5 3 4  in which he had noted on 
the  iron, coal, a n d  lime in t h e  Talcher a n d  Denkanal eststes, a n d  to m y  narrat ive report  of  
b s t  e e ~ 9 o n  ... with reference t o  t h e  coal in Gengpur estate ,  tg show t h a t  ... I have  n o t  neg- - 
lected ... op1)ortunities of ... colleoting information on important  geologicnl features. ... 

It h e s  been published in thp first Journal  of the Presidency to which I belong [ Madras I... 
t h a t  I have  been appointed aa h w d  of a Geologicsl Survey of Orjasa. ... I oould now furniah a 
aar t - lmd of mineral specimens of m y  o a n  aollecting, including water  f iom h o t  springs. B u t  
they a r e  m n t i n g  in scientific arrangement  which a profeassonal geologist would give them6. 

'A7augh asked the advice of Henry hiedlicott, Professor of Geology a t  Roorkee 
as to how Saxton or any other surveyor untrained in geological-science could 
best contribute to  local knowledge. JIedlicott gave advice-as  to books to be 
read, objects to  be searched for, the collection and labelling of specimens-which 
was passed to t.he Deputy Surreyor General for communication to Saxton, n o F  
placod under his direct orders [ 348 ] ; 

I would ... caution him for t h e  present ... t o  avoid theorising, a n d  devote himself to localiaing 
facts. ... AB a Surveyor, to m a r k  d o n  t h e  positions and limits of geological a n d  mineral  
f o n x t i o n e ,  a n d  collect specimens, which should be Bent to 31r. P i d d i n g b n  [ of ASB 1, or  to t h e  
h l o g i c a l  Depnrtment ,  for examinntion, nomenclature, a l ~ d  report. ... 

u n t i l  sccura te  a n d  complete maps on a sufficient scale a r e  prepared and  published, t h e  
geologicnl survey m u s t  Innguish, o r  lose a g ~ e n t  deal of i te  value. ... Hence t h e  work of major  
importance ie to push on t h e  t.opograplica1 survey AS fas t  a s  i t  can b e  m d e  to p r o F e e s  m t h o u t  
acr if ice of accuracy [ 171-2 1. 
. Thuillier was authorized to provide text.-books and specimen cabinets, and 
Saxton was directed to submit geological reports through his office. 

expense incurred on  account of mineralogical investigation is to be  k e p t  b y  Captain 
h x t o n  separate  a n d  distinct from topogrnphical operatione, a n d  he  will assign ... a fair pro-  
portion o f t h e  generel expenses of establishment to the hcnd of minornlogiwl investigation. -... 

I d o  n o t  expect  t h t  Captain h x t o n  and  his awistantn =ill b y  their ... researches supersode - 
t h e  necessity for  a regular Goologicel Survey hereafter, when m o p  a r e  m d y  for geologbte 
to 6aee their researches on, bu t  .... i t  m a y  ... be  possible ...to produce information suficient  in 
quse t i ty  a n d  accuracy to serve 8.9 a firat pionenring exploretion. ... S w e y i n g  is  a profomion 
m b k h  requires exclusive devotion to achieve much above mediocrity [ t p a g s  1'. 

'DDn. 677 ( 7 ) .  SG. to Saxton,  1&D-51. 'DDn. 652 (4), 16-8-54. . ' J A S B . ,  n ( 942 ), 3-14]. 
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h l .  map of fndirs, 9 shmb, 10 &f- (90). 'DDn. 548 (66 ), S~ltnn to Supt. Tritl. blnhcb .  '1)Un. 429 
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O l d h ~ r n  warmly endorsed these arrangements and offered cordial a~sistanoe ; 
A portion of my  staff[ Blnnford & Theobeld 1' procmd tomorrow into the dht r ic t  of Cuttack 

to carry ou t  tho geologiml ex~minat ion  of tlmt country, and  if C a p t ~ i n  Gsxton could join 
tbem...he would probably 1-rn mom in a few days than by m o n t h  of mere book stud?. 
Saxton s p e ~ t  sereral profitable days with Blanford in the  An& State and  
Piddington gave useful hinte about collecting specimens, noting tha t  it was 
an  u t ter  waste of time for the 6urveyor to attempt naming hia specimem. The locality a n d  
... deecription ... of the rock, vein, or outcrop of the specimen k all that is r e q u W  ... U'here 
mines, whetller worked or abandoned, are found, where mineral mbshncea  ... evidently exist, 
not  o d y  should specimem be sent in p o d  quantities, ... a seer o r  two a t  l m t ,  bu t  particular 
care should be taken to send B lot of the rubbish, and of t he  vein, stonee, or  ufilh. These 
m y  contain more vel~mble producta t h n  the showy 1-d or  copper ore. ... 

B u t  ... conaider what a fascinating pureujt G e o l o ~  i a ,  and how easily a young and zeslous 
and valunble officer may be led to ovemork himselfa. 

In  1861 Oldham pressed for the  early printing of Robinson's surrey of R5wal- 
pindi and Jhelum on scale one-inch to the mile [ z I ~ ]  ; 

??ie great importance of a sound knowledge of the geological structure of the 6alt Range ... 
hss  more than once been insieted on. ... Up to the present time, however, thia has been im- 
prncticable, innsmuch ns no maps ... existed of &cient a c c u r a q .  ... This difEculty hAB now 
been removed by the preparetion of the very beautiful and accurate maps... under Captain 
Robinson. ... The m a p ,  however, exist RS yet only in manuscript. ... 

I would ...p ress very strongly the urgent want of good maps of t h t  par t  of tbe country, 
the \-ery high importance of the dkt r icc  both a n d  c o m m e r c i e ~ ~ ,  and the  great  
de~irnbility of these maps, on the Lsrgor scale of one inch to the  mile, being brought forward as 
qujclily ns convenient. ... The entire cost of putting these on Btone so  that ... mnnp bundred 
iopies...could be prnc~rred, = o d d  not exceed the cost. of mnking t x o  MS. copies. 

Lf there were a fair prospect of these mnps being avnilable to the  Geological 6urvey in 
1862. arrnngemente could be rnade so a s  to enable us to take u p  t h e  examination of thie district 
in the follomng searan'. 

During 1851-2 a geological Rurvey, "a rough military sketch", had been made of 
the Salt Range by William Purdon and William Theobald, working under . t h e  
direction of Dr. and re^ Fleming. - 

It has since been the  general rule to  adjust t,he programme of topographical 
surveys to meet the needs of the  Geological survey so fa r  a s  possible. 

In 1639, at the instance of the Royal Society, the  Court of Directors had insti- 
tuted a magnetic s w e y  of their eastern territories by t h e  establishment of obser- 
r;?:ories at Singapore, Madras, and Sirnla [N, 117-9 1. The  o b s e r r a t o ~  a t  S i d e  
conducted by J o b  Boileau had been closed do-n in 1 8 4 5  after producing a mass of 
~ a l u a b l e  information. Singapore had been under charge of Charles Elhot6. 

In  April 1653  the Royal Society was approached by the German Embassy 
in London with a proposition from Baron Humboldt [ m, 525 ] for support for a 
scientific mission to  the Hirnglajan mountains by t ~ o  German scientists, Hermann 
and Adolf Schlagint~ei t ,  who had already done useful work in the European Alps.' 

They confidently hope  that..^ mnsider8ble chasm in the  cbain of our magnetic observa- 
tions would be filled, and tha t  8 s h y  of about three gars  in those regions would enable them 
t o  accomplish many more objects in the interest of science. ... His h l a j w 3  [King of Germany ] 

'would be  most happy to place, for the term of three years, the  yearly sum of 5,200 ~ t e r h g  at 
the disposal of the Ro~-e l  6ociety if an e r p d t i o n  of t ha t  sor t  w u l d  be aasi~~ted~. 
This was p s s e d  to the Court of Directors who welcomed t h e  p r o p o d  ; 

the  y-r 1849 they authorized the Government of Madras to permit Captain Elliot to 
oomplete his rnape t i c  survey by connecting the Indian magnetic observatoriee with the inch- 

"Sm.  Thos. Bknford  ( 1832-1905 ) ; =. ; 0111. ; mo Tar Tho. ' n n n .  662 ( 14s ) 10 SG., 3-1 =. 
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m e n b  he had previously h d  in uee: The return of Captain Elliot to E n g b n d  in the year 
1849. and h& donth soon after return to b d k ,  ... prevented his entering on t h k  duty. ,.. The 
Coui-+ll instruct the Government of Ma h . . . t o  carry i t  ou t  aa aoon se the wryices of a 
competent officer are available. ... With reference to the proposed &ion of two G e m n  
tmvelle m... for ... erploring the  Himelflyan Rsnge 'in behalf of a more oomplete knowledge of 
blldc magnetism and many other branohes of terrestial physics ', ... the EAat h d i a  Company 
mgard aU such &ions with great satiefaction. 

If t he  Gorernrnent. of India, they continued, had  no  officer available to carry 
on Captain Elliot's observations, his instruments could be pla.ced at the disposal 
of one of the  S~ldagin t~wei t  brothers'. On the  Surveyor Ger~eral 's assurance tha t  he 
had no  officer t o  spare the  Directors authorised the  grant  to Adolf S ~ l i l a ~ i n t w e i t  of 
a porsoml remuncrntion ... of rupees ... six hundred per mensem from the date of ... arrival in 
India, together with such trareUing ~Uonances  as [ may be ] indispensnbly necessary. ... The 
instrumen k... will be supplied a t  the expense of the E m t  India Company. ... You 'aill be 
allowed f 160 as F s a g e  money to Lndia. 

The Court observe tha t  you allow four ymrs  for ... the objects in view, and they accord- 
ingly ... approve of the cont inu~nce  of the arrangemen &...for t ha t  time, during the whole of 
wLch you d l  consider yourself under the ordera of the Government of India2, 

They later  agreed t o  make the same allowance of Rs. 600 p.m. and travelling 
allowance Rs.  150 p.m. t o  Hermann also, so long a s  he and Adolf covered separate 
routes: They were t o  work through the  Surreyor General3. 

As regards the scientific objects of the expedition [ writes Adolf 1, the magneticel survey 
and its connection with the excellent observatione of Captain Elliot in the Eastern Archipelago 
m i l l  requi re... our most special attention. ... We a h d  both, my brother Herrnsn and m-=elf, 
be animated by the  most ardent desire to do credit to Wle Royal Society. With the m a p e t i a l  
obsen,stions in different ptlrte of India we propose ...to unite--  

A :-A r e g t h r  _qeries of observations on the meborology and the phg-sical geography of the 
country. ... I V e  shall also ...g ive our attention to the geography of Indis. ... 

B :-I myself d . . . c o l l e c t  as oomplete a series 89 possible of observations on the geology 
of India a n d  of the Himalaya. It will be very essent.ial to  ascertain the elevation of many 
important pointe b y  barometrical, or in part by trigonometrical observations, and to work out  
accurate sectio ns... and geological m p s .  ... We shall ... wllect fossils for the Bocurate determi- 
nation of the  comparative ages of the different sedimentary strata. . 

He asked for help in the  way of scientific instruments, maps, charts, and trigono- 
metrical da t a  and  for authoritative books on the  physical geography of India4. 

In due course three brothers, Hermann,  Adolf, and Robert,  reached Bombay 
on 26th October 1854, and travelled by t ~ o  different land routes to Bladras, reaching 
Calcutta by  steamer on 6th Jiarch 1855. They brought o u t  with them a "valuable 
set of instruments" lent  by the Directors, which included Elliot's instruments 
which had been reconditioned in Englands. 

From Calcutta Adolf and Robert travelled through Bengal to Kumaun,  +here 
t.hey "went t o  t he  Thibetan frontier, after having reached in ... t h e  environs of 
Nanda Devi and Nilurn heights of 18,000 and 20,000 feet". After risiting the  
glaciers of t he  higher mountains. they dodged the  frontier guards-like BIoorcraft 
and Hearsay before them [n,  801--and penetrat,ed t o  Gartok, ret,urning by  Badri- 
ngth and Kedarns th  to reach Mussoorie in October. 

Hermann, t he  eldest, visited Darjeeling accompanied by  Lieutenant Adnms [430], 
an Indian draughtsman, and a zoological assistant, and explored British Sikkim. 
He was refused permission to travel in Sikltim Sta te  or I'v'epEl [ 83, 85 1, though he 
managed two marches beyond the Xepgl border. H e  then visited the  Khiisi and 
Jaintia &Us6 and Upper &sam, ~ is i t , ing  Dibrugarh, and ret,urning to  Ca1cutt.n in 

1856. His  companion Adams and the  draughtsrnan Abdul went on to 
S a d i ~ a ,  and reported on coal and oil near the  NBga border7 [#a]. Hermann t.11en 
travea:lled . -. u p  countrv to Delhi, and reached Simla at the end of April 1856. 

Aaolf and  ~ o b &  left Alussoorie in November 1855 and travelled together to 
.Sdugor in Central India, r h e r e  they separated, Adolf travelling south to Blykore, 

. .  . . . .. 
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Madras, and Pondicherry, and then by &en to Calcutta to join Hermann in Sirnle 
in-April 1860.  Robert travelled in Central India before joining  hi^ brothers in Simla. 
All tllrw t l ~ e n  loft Sjlnla a t  the end of May, tfrarelling by separate mutea to 
Lad%& and the Karakoram, to meet a t  Srinagar in Kaslrmir in October. Here 
they sorted out their collections, which they sent donn country by three cararans 
"a t  sereral days interral ". They t r a ~  elled donn  to Pindi b~ separate routes and 
H c m a n n  then broke away to  isi it Kepiil for ullich he bad at last receired a permit;  

I had quite an oficiel reception, and a prvd of aepo3.a constituting t l~crsc lves  my comtnnt  
companions, partly in the capncitg of guides, b u t  more especially for keepirlg aaioh upon 
m y  operations. KO restriction, however, nns ~llirced upon the use of my  instruments, and I 
-6 filloffed to tnke mcammments, and B ~ K )  tO drau, without let or hindrance [ 95 11. 
He then sailed from Calcutta on 22nd April 1857 on his r e t ~ r n  to Europe. 

I n  the meantime Robert travelled down the Tndus valley to  Kariichi, and then 
by land through Cutch end Gujarlt to Bombay. n-l~ence he sailed for Ceylon, and 
thence for Europe on 14th May. 

From Pindi Adolf risited Peshiimar and the Khyber PRSS, Kohgt, and Dera 
Ismail Kl~bn,  and then marched to 1Gngra and Kulu, crossbig the BiiriilHcha La on 
3 l s t  Jlay. Travelling through Ladiikh he crossed the Karakoram t o  Kuen]lm 
and then to Tiirkand early in August. On his march to k'lslignr he  had an u n f r i ~ n d l ~  

and n as murdered. His fate remained unsolved for a long time. 
The Schlagintweit brothers n-ere not sllrrejors, and had little or no experience 

, in the use of the barometers, chronometers, and other ~ur\-ej-ing instruments theS 
carried. T h e j  n-ere, howerer, accomplished artists and keen observers, and con- 
scientious in recording and collecting eridence on the products and natural hi at,^^^ 
of the countries they risited. 

On their return to Gern~anr  Hermann and Robert publi~hed an account of their 
work under the title of Results of a Scientijic Jfission to India and Aigh Asia, 1854 
to 1858. There were 8 volumes of scientific obserrations, and an atlas containing 
80 ~ i e w s  and panoramaa, and 20 to 30 maps and profilesp. Papers on their magnetic 
s u n e g  were published by the Asiatic Society in Calcuttaa. Their large collections 
of geological and natural history specimens followed them to Germany. The later 
collections made by Adolf were brought into Dehra Diin by his Indian assistants, 
and r e r e  sorted out and packed for Europe by the  survey staff5. 

Ln ret,um for a representntive collection of Indian maps which the3 took with 
them to Germany, and which was much admired by Baron Humboldt, t h q  sent ou t  
a number of "splendid specimens of engraved maps" produced by the  surrey 
departments of Prussia, Austria, Switzerland, and Bavaria6. 

Unfortunatel- their contributions to Indian and HirnIlayan geography were 
of Little value. The well-knom cartographer Keith Johnston of Edinburgh could 
make nothing of their map of Central Asia, and sent IPaugh a rough sketch 

"in a fruitless e o d e ~ v o u r  to reconcile the position8 given by the S ~ h l a g i n t w e i t ' ~  
those of former observers. ... There a re  two positions of LRke I~mkhu l  from the  Russiana, 
the Latest much further mest than the others, b u t  still far  ahort of the position given by the 
Schbgintweit'a. Lake Srikul is 2" weet of  wood'^ poeition; Bokharsh nearlc 2' 30'. a n d  
T-hke~ld upnnrds of 4'. I f  the Arnl were to recede in the  snme proportion i t  would of 
merge in the Caspian7. 

Ivaugh consulted John Walker, r h o  found their positiorls "north and north- 
G a t  of the Hindoo Koosh ... much too far to the westward. ... Lf I nere  engaged - a map of those countries ... I shodd  not  pay a n j  attention to them"B. A t  
vaugh ' s  suggestion Blontgomerie was asked to report on tbeir mork in the  regions 
of La&kh as compared with tha t  of the Kashmir Survey. He found t h a t  
the portions ofgeographical value are  the itinerary distnlcee of their 8 or 9 mFxrches to the  
north-t of the Earakorum Pass, and of the circuit made thoronbouts as  far a5 Russia. me 
-rchm...ara, in fact, the only portion tha t  ie in a n y  way neu to Britkh m v e y o r s  and  



explorers. Their chronometrical longitudes have  proved to be of b u t  little value, t h e  -1 p re -  
caut iom ... having been neglected. 

Leh ... hlns proved to b e  no less thnn 19' 43'. o r  B B ~  19 milee, in defect of t h e  Q . T . ~ .  va lue  
1 of latitude 1. This  difference seems to be  due  in p a r t  to An error in their calculation ... a m o u n t -  
-ing to 7 miles, b u t  still more due t o  their employing for their chronometer a large gaining rate .  
whe was... t h e  said chronometer a t  aU other  times ... bad..a losing rate. ... 

Tbeir longitude of Leh  depends almost  entirely on  a eingle altitude of t h e  8un taken st 
S i d e  with e very small theodo lite... a t  a considerable distance from the  prime vertical. 6tU 
further uncertainty in  their longitude ...b involved b y  their omiseion' to take sufficiently 
precise obsemations on  tlleir first arrival at Leh, whereby t h e  unmrtainty in r a t e  of chrono- 
meter  during 68 ...day s &age over very rough ground was unnecesearily introduced. 

A t  Srineger ... t ime observations are taken on two da-m, eheaing a discrepancy ... of n o  leea 
t h a n  27' in about  24 houra. ... Longitudes of p l a w  in Ladak a n d  Little Ti bet... M e r  from t h e  
Q.T.E. vnlilt~s ... by  amolinte varying from 20 minutes  in  defect to 1 4  minutea in  excess. Their 
latitudes show differences u p  to 6 minutes. ... 

1Vit.h regard to t h e  position of pleces in Gurhwal, Kumaon,  and Gnari W o r a u m ,  as well as 
in Ladek, ... I recommend t h a t  the values given b y  Captain Gtmchey be retained, aa experience 
hns proved them to &...wonderfully accurate  [ 187 1. ... T h e  longitudes given by t h e  Schla- 
ginweit's in these recjons, being aU affected b y  8 westerly bins, cannot be  d e l p  adopted'. 

In a further note he  analyses the  results given b~ the  Schlagintweit's chrono- 
meter values for longitude, commenting t h a t  they 
have p r h s p s  had b u t  lit t le experience in  t h e  use of chronometers. ... H a d  t h e  Schlagintweit's 
consulted s tandard w o r h  aa t o  t h e  determination of longitude, they would have  k e n  how 
objectionnble i t  is considered to use chronometers to determine m n U  differences of longitude 
b y  a long jowney in a meridional direction, such aa their's from S d s  to Leh. 
H e  also pointed o u t  tbeir mistake in gir ing the  name Ib i  Gamin to t h e  well- 
h o l m  Garhtriil peak K8met  [ 87 ]. 

Hermann had pressed the  name Gaurisankar for peak xv, o r  Mount Everest,  
trhich he claimed to havesecn both from S & k h  and from a hill near Kiithmiindu, 
bu t  i t  was doubtful whether he had ident,i6ed t h e  peak correctly, and  i t  was later 
proved quite clearly t h a t  this name did no t  apply [g5]. 



CFLAPTER XI 

THEODOLITES - Three-foot - Two-foot - 15 and 18-inch - S d l  - B A S E - L ~ X  
E Q U ~ P ~ N T  - LEVEG d. SkL~t2 - P E R A ~ ~ B U L A T O E S  - CARE & &JSTODY - Work- 
8% & Depoi. 

T HE theodolites which Everest brought, out  in 1830 were made by Troughton & 
Simms :-one 3-ft. and two 18-inch, read by micrometers [m, 140-1 ]--and a 
number of small theodolites, from 6 to 12 inches, read by vernier. 

To meet the requirements of hie seven parties1 he had a number of old instru- 
ments re-conditioned or re-assembled from dereliots. The principal of these 
Lambton's 36-inoh theodolite b~ C a y ,  which was most successfully r e c o m t m c m  
by Henry Barrow in time to be used on the Great Arc in company with tha t  by 
noughton  & Sirnms [rr, 39, 142 1. There were four 18-inch, three by Cary [IT, 
143 1, and three 16-inch, one of which was nith the Bombay party [ rv, 144-5 1. 

By the  time Waugh took over charge, several of these imtrumente were no 
longer fit for h t - c l a s s  work, and i t  was only by constant exchange between one 
party and another-and sometimes even bj- keeping one field party working with a 
small instrument on its approximate series, whilst principal observations were 
proceeding in a neighbowing parb-that work was kept going' [ 152 1. 

The following were the "large theodolites" used between 1833 and 18628 ; 

Azimuth 
Circle 

34-inch Troughton 6 S i m  . . TS. 3-ft. 183W1,  Qt. Arc ; 1645-7, NL. h n g l .  ; 184863,  
Gt. Loryl.; 1856-60, Gt. Lndns; 1880-3, 
Gotlej. 

1802-26, Lambton 6 Everes t ;  183641 ,  Gt. k c ;  
1845-63, RE. h q l . ;  1853-4, Chach baae; 
18557 ,  Jogi-Tils 1865.6, Gt.  Arc. 

18467 ,  G u r a i n i ;  1847-53, h ~ .  Him. & Qt. 
I n d u s ;  1855-63, %bun & Gt.  lndm. 

1850-3, KE. Longl.; 1653-6, Aawm ; 1 8 4 9 6 2 . m .  
Him. ~TX. Longl. 

1847-63, s. hh1 ti ~ o ~ s t .  
1949-51, m. h n g l .  d: hw. Him. ; 1854-7, Jogi 

Tila h Gt. Lndns. 
184342,  XE. Longl. 6 w. P n r a s n i t b  ; 1855-02, 

AS~RID & HE. Frontier. 
185C3. Hurilaoug h Amam ; 185E-01, Coast. 
1833-38, Amna ; 1641-4, K a r a r a  ; 1844-6, 

Naluncha;  1845-8, CaL MerdL; 1848-9, 
HuriLaong ; 184Q-60, Bombay ; 1850 to stom. 

1838-9. A m u a ;  1 8 4 0 3 ,  Bndhon; 1643-6. 
Chendwar ; 1846-8, 8.  Malunch ; 184860,  
H u r i h n g  ; 1850-62, Bombay.  

16444 ,  Tianva & GurnbJ ; dismrded. 1M8. 
1637-Q, Ranghir ; 1&446,Esrara; broken n p  18M. 

B R ~ O U ,  from . . 
I J S O  I. 

Viaugh No. 1 

Waugh No. 2 

TS. No. 1 
TS. No. 2 

Trougbton & S i m m ~  . 

Barrow Barrow No. 1 

Barrow No. 2 
TS. 1811 Trougbton 6 Simma . . 

TS. 1612 

M o b i n  Hnaain . . 6d M. 18 
Csry 18( N O  ) 

Cary 1 8 ( L )  

Cary [&d OLsy. . . - m. 259 I 
- ,, [ Lambton's ] . . ., [ Cheap'., rv. 137 I 

lR33-7, Rsnghir  ; destroyed b r  fire, 1837 [rv, 651. 
1 8 3 H ,  F. P a r a ~ n i t h .  
1842-7, 8nb. Merdl. 8 NS., Longl. 

Barrow, from H a r r -  HB. I6  183248,  Snb. MerdL 
t m, 2x6 I 

Dollond . . . . D . 1 6  B o m b a y ;  m t b d r a u n  1849. 

l p i ~  in Bengal, one in Bombay. ' QT8. n ( nypx. IG ). 'ib. oh. m ( 47-62 ) ; appx.  2 ( 11-78 ), 
by Honn=wy. I 



B y  1845, with the  exception of the two 3-ft. and the  two new 18-inch theodolites, 
the larger imtrumenta were "worn out and utterly unfit for operations of a delicate 
nature ", and authority was obtained for two 24-inch instruments to be made up  by 
3.Tolsin Husain in Calcutta, and four others to be constructed in England by 
Troughton & Simms, and Henry Barrow [ IV, 417-49, v, 155 1- 

After 1841 the  two 3-ft. theodolites had been deposited a t  the Agra arsenal for 
safe keeping [ 162 1, and when Logan started work in 1845 on the North-East Long- 
itudinal series, he was given Barrow's 36-inch and surrendered his 18-inch to  HiU 
for the Coast series, which m o t e  the Surveyor General,. ' 

is the  best of the clam a t  my  disposal, and when employed with skill and delicacy is cspeble 
of producing superior work. ... It will be neces-surg to replace i t  m-th one of the great theodo- 
lites a t  present in store a t  A g m .  ... The cam'ege of a v t  theodolite is, however, more expen- 
eive then tha t  of a n  18-inch instrument. ... Ur. Logan will therefore be obliged to hire about  20 
extra comers, ... about Re. 100 per m e m m .  ... H& operations will be considerably accelerated 
b y  the use of the great theodolite, M half the number of obsenrat,ions tuken with tha t  instrument 
d ~ u r p a a s  in value the full number taken with an 18-inch theodolite1. ... 

You con have either of these [ 3 ft.  ] instruments vhich you like best, but  if you e r p m  no 
preference I shnU ecnd you B~r row ' s ,  becawe i t  is more diEcult to use than the other, and 
you underatnnd ite peculiarities. The  other will then be available for other purposes, and I 
o o ~ d d  iwue i t  with more confidence to a less skilful person than yourselff. 
Troughton & Simms 3-ft. went to Walker on the  move of the hlaluncha party 
to the  eastern end of the N.E. Longitudinal, and accompanied Renny to the Great 
h n g i t ~ ~ d i n a l  in 1848. - 

On the ext.enxjon of triangulation to the north-west the Surreyor Genera] was 
anxious that  the  two main longitudinal chains should be of the lughest standard of 
accuracy [34 1, but  hesitated to send either of the great theodolites into the rough 
h i h  on the northern line ; 

n l e  Great Arc is the  main ax& on which the whole Burvey mate. From thence e-mte 
the longitudinul series a t  distances suficiently apar t  to afford. adequate verification 
the m b o & ~ t e  meridionel series depending on them. The longitudinal series themselves 

only &ely be extended to e certain distance and then require to be checked by m m e d  
bRaea ; ... if...-ed on with inferior in~tnunenta l  means ...M ~ R B . . .  the Calcutta Longitudine] 
[ m, 264 ; m, 58 1, ... much mbsequent embarrassment m s y  be expected. ... 

The North-West series should be carried on with the best instrumental means t h e  the 
world Wn produce, and ... i t  would undoubtedly be desirable to employ on i t  one of the large 
3 - fwt  theodolitee formerly ~ m e d  on the Great Arc, bu L..I have reluctantly come to the opinion 
th?t the g-t 3-foot theodolites fire not adapted to service in E U C ~  rugged mountains. ... 

To enable an  instrument of t ha t  clnas to be transported in such 8 region with any  chance 
ofBafety i t  would be  indispenaeble to cut  roads from 6 to 6 feet broad from etation to station. 

He proposed, therefore, to send the k t  of the two n e v  24-inch theodolites made 
up  in the  Calcutta workshop which was already giving good service with Du Vernet 
on the Gurwiini series [ 34, 152-3 ] ; 

Four others b y  the best mnkers are daily expected from England and another is being 
fitted up..& Calcutta, ... bu t  I doubt ahetller any will ~urpaes the h t m m e n t  now in use +th 

. Captain Du Vernet, the  resulta given by which ...j ustify thf, opinion that in skilful hands i t  ie a p -  
able of producing work hardly-if a t  all-inferior to tha t  exeouted with the great theodolites. 
... The new 2-ft. theodolite is equelly us portable 88 the 18-inch imh-u.ment formorly in use with 
Captain Du Vernet which ... was conveyed without difficulty in the mountains of K-sun 
nith only a little cutting here and there, and ... when fitted up  for camage after the mnnner of 
a jampan [ 430 ]...may be safely c&ed from station to station [ 34 IS. 

-A,U six of these 24-inch theodolites were brought into use as t,hey became avail- 
able, and after various adjustments and impnoremente gave k t - c l a s s  results, and 
w G  far more portable and convenient than the threo-foot instruments. None, 
however, gave better results t h ~ n  this first one ksued t o  Du Vernet [ 152-5 1. -. , . 1 ,  

- T h e  18-inch and smaller instruments were oonfmed to the  subordinate series in 
' %ngal, and to the Bombay and Kaslunir triangulation [ 156-8, 221-2 1. 

. >>. ' 
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Technical reporte on all the  large theodolites will be found in Vol. T ,  of \TTaugh'e 
Manuecripte, ae well 8 s  in Hennossey's detailed account [ 148 n.3 1. It  is of interest 
t o  note tha t  Barrow'e 36-inch weighed 1,011 1bs.-TS. 3-ft. 1,061 ]be.-whilst 

'Waugh's 24-inch No. 1 weighed only 620 Ibs. 

Bmnow's  36-inch was built up from Lambton's great theodolite which had been 
originallj constructed by \17illiam Cary on Ramsden's design. It reached Madras 
in September 1802 and was used by Lambton and his assistants, and then by 
Everest till 1825 [ 11, 241, 253 ; m, 258-9 1. After Ererest's return in 1830 he 
had i t  entirely reconstructed b j  Barrow-"hardly any  portion of the  old fabrick 
remained "--some parts were adapted from "old musket barrels "-an entirely 
n e x  azimuth circle was cast, and divided by hand by Barrow. Evereat considered 
this renorated instrument gave as good results as the new 34-incb by Troughton $ 
Simms [ IV, 142 1'. 

It was regularly used on the Great Arc between 1836 and 1841, and then b y  
Logan on the N.E. Longitudinal, but not taken on his more  to the  north-west in 1860. 
It u-aa used by Montgomerie on the Chach b a s e - h e  and by Tennant on the  Jogi-Tila 
series during fieason 1856-7%. In 1865 the Surveyor General reported "the gradua- . 
tio ns...w orn and nearlj- effacedH3, but it was brought out  for the  last time to be  
used during season 1865-6 on the extra triangles added to stiffen the Great Aro 
round Jleerut [ IV, 83 ; pl. 5 1'. This grand old theodolite now stands in the Survey 
hluseum, Dehra Diin [ m, 142 n.2 ; pl. 6 1. 

TROUGHTON & S m r s  34-inch, or 3-ft., theodoliteS reached India in 1830, and 
was first brought into use a t  Dehra Diin in 1835 and, after Rome minor adjustments, 
continued on the  Great Arc for the next six years [ nT, 141 1. After five years in 
store, i t  was brought out again in 1846 for use by Reginald Walker to whom Waugh 
gave detailed jnstructions6 ; 

m e r e  is no observatory tent. ... Latterly we became luxurious and had 9-ft.  tents, of ahidh 
dimension I have ordered one to be constructed for your use. ... 

I have prepared for your guidance detailed instructions regarding the unpacking, use, 
and  r e ~ w k i n g ,  ... in which paper I have noted d . . . p  eculinrities, and  given such hints aa are 
tho results of long experience. ... hlr. Logan ... .Rill draw up  a similar p p e r  for the otlier theo- 
dolite, so tha t  the experience acquired by long practice may not  be altogether lost. ... 

The box containing the body of the instrument is 34 feet equare, and the barnboos a;e 
14 feet long. On the line of march i t  is usual to apply 12 bearers a t  a time, 3 a t  each 

end of each pole. ... The space occupied by  the party, and their weight, renders i t  very doubt- 
ful whether they could mfely pass up  &ding stairs of less breadth than 6 or 64 feet. ... &. 
Logan carries the instrument on i ts  sliding board, bu t  thie plan is hardly mfe, especially a s  i t  
is heavier than BRITO~'B [ 8up 1'. 

It was overhauled at Dehra Diin before being sent with Renny to the Great 
Longitudinal, Tl'augh reporting that ,  
notwithetanding the ... wear and tear tb which i t  h s  been subjected during mveral y- of 
conetant work, i t  was found in excellent condition, with the  exception of the friction roller 
&pp&r~tuS which receives the axis. The rollers were found much worn and I have replaced 
them by new ones constructed on a different principle. ... For  thb d & p  I am indebted to 
b p b i n  Strange, who turned the  rollers in masterly style with his own handss. 

H e  Fnites to Strange who had taken over from Renny ; 
a p b i n  Renny has reported tha t  the  p t  theodolite ie in beautiful working condition, 

and  tha t  he is greatly indebted to your sssistance for remedying certain defects which existed 
on his first receiving the instrument, ... though of a trivial charactei .  
Strange carried out various other small alterations uhile the  instrument was in his 
hands, and reported before handing over to Te~lnant  four years later ; 

~firkham(lW);o~.,n(6)appx.2(33-7). *QTS. r V ; S p . , T ( x n r - a ) .  'nDn.692 
( 343 ), 30-1045 ; 694 ( 361 ), 6-10-60. 'OR Triq. 1865-6 h. 6yn. n ( i-xi ). 8Roorl.u Papera ( pl. l i ~  ). 
e v .  vaugh  us . ,  voL I. '1)nn. 498 ( 77 ), %6. 8DDn. 462 ( 265-307 ), 6G. to Nil. Dept. 16-1-48. 
* Dnn. 493 ( 225 ), 8-9-49. 



The groat theodolite continues in exoellent ... order, nlthough one eymptom of d-y- 
pobnbly the first thst  hae ever manifested iteolf--appeared t.hi~ w o n  in tho wenring away, 
of the olemp screws of the horizontal circle. T h w  acrewa are improperly of broes, and i t  ie. 
aondgrful h t  they have lasted so long. ... The aooident ... ocourred near Kurmohee and I was 
able to obtain new ecrews from the arsenal there. 

' . - The new micrometer heads made by me...welSe oompleted during hd reoess. ... &B a proof 
of ole permanence of t,he adjustmente of t h i ~  admirable inatrumen t... during the five yeam 
that I have used it, the horizontal micrometers have never needed to be rectified1. 

From 1853 to 1856 it was with Tennant o n . t h e  Great I n d u  seriea and waa 
given a thorough overhaul by Blobin HJsain a t  KarHchi early in 1856. &om 
1856 i t  w m  transferred to the northern section bu t  was not used for work on the 
right bank of the river where there was risk of frontier r a i b ,  TS. 24-inch No. 2, 
being kept for tha t  purpose 1471. During the mutiny period i t  was kept aafely under 
military custody. In 1869 Basevi had a new teak stand made and i t  then continued 
in regular use until returned to store in 1873, still in excellent working order. It 
had been used a t  516 principal stations2. 

In 1916 i t  was presented to the Victoria Memorial Hall in Calcutta. It wae re- 
conditioned by the  Mathematical Instrument Office in 1937, and on return was 
encloeed in a glass case with Lambton's old zenith ssctor [ rv, 141 1. 

SI'BANOE'S 36-inch theodolite. Ln 1855 Wsugh drew up  general specifications 
for a new 36-inch theodolite that  should replace Barnox's, tha t  was now shewing 
trigxu of age [ 150 1. He  circulated hie proposals to  hi^ more experienced ofEmm, 
and asked Strange to ~ o r k  out a detailed design ; 

My object ie to bring to bear 8u  the varied erperience of t h i ~  department. ... Rre have 
frequently discussed the subject together. ... My own opinion inclinee to the conclusion that 
for a portable geodetical instnunent ...to be used in verj- difficult h i h  and mountain tract0 a 
horizontal circle of 30 inohes b e t e r ,  and vertical of 21 inchea, with a 30-inch teleaoope, would 
oombine &cient power in a more portable form than a 36-inch k t r u m e n t  can do. 

Both the v t  theodolites now with the department have been -ed over equally ... 
W c u l t  trocta, but ... the weight of thaw theodolitee k . . . ~  great as can be Bafaly carried, whilst 
parte of the p r o p e d  design will add ~ t l y  to the weight. ... You are a t  Liberty to alter 
the dimensions, though I a m  .sure you would ebandon the 36-inch aim with reluotancd. 

. . Strange was not to be hurried, and mites nearly three yeara later w h i l ~ t  on leave 
in Ootacamund that  he had designed almost every par t  
in minute detail t h e e  or four times a k d y .  ... New idem have constantly presented them- 
eelv es... and an alteration in one feature generuuy entails a change in many others. ... Though 
... tho deeign h w  been in my hen& naarly three years, ... in addition to the ordinary duties of 
mnducting n Series [ Ehst Coaat 1, I have effected alterations ...in a Large theodolite [ TS. 24-inch 
No. 1 1, which .,. were ... executed by me pemoneuy. ... Lorn of time ... h ~ s  arken from the e b b  
of my health, which for e long time rendered mental application undesirablea. 

On rejoining from leave he left hi8 original drawings to  be copied in the Chief 
Engineer's office a t  Madras, hesitating to risk the sea journey viith but  the  original 
Bet. To reminders from the Surveyor General he explained thst both originals 
and traces had been mislaid and had not reached him till November 1869. They 
were awaiting his finnl touches. In Auguet 1860 he handed the drawings over to 
the Deputy Surveyor General a t  Calcutta, togethbr with about 60 pngos of m. 
~pecifications which he asked to be lithographed. 

On leaving Lndia in November 1800 he took the original papers to England and 
handed them over to  Troughton & Simms, who were commisuioned to  put  the work in 
hand. He  introduced further modifications as work proceeded includmg the  use of a 
new alloy of aluminium for certain parts. Though of the  same diameter m Barrow's 
imtmment, 36-inch, i t  was more substantial ; several spocial appliances were added, 
a d w h e n  packed for travelling it occupied five casea of a total weight of 2,053 
'be.', though only 10764 unpacked [ 150 1. 
.-.I In 1872 i t  was inspected by Walker, now Superintendent Trigonometrical Sur- 

V@P; who was on leave in England, and he writes to Strange ; 
-;-? 



I hnve long been c o n v i n r d  thot t h e  &rat theodolite is fsr  too cwnbrour,  a n d  too aom-  
pllc_vrtnfl tor ornplvyrnant In naltl operation., and th i s  opininn is ohwed b y  Clarke1 and b y  dl 
t h e  nfRcere of my D e p u t m p n t  who have seen it. ... Weight  ... about  2,000 lbs  .... or m o r e  tlm 
chi~bls  t h e  weight of Troughton & Bimm's 38.inch [ sctutllly 84'1 theodolite. which I ham 
nlwiiya cnneidomd to be the rnnxirnum weight which we can afford to carry about. ... . . 

-1 I R ~ L  a mnmo ... mrmmmending ttlst t h e  instrument  ehould b e  disposed of h thia oount ry  
a n d  nlado over to a n y  obaarvatory or scientific institution'. 

I t  was, however, sent ollt to Indja, and used by Tennant and Campbell in 
December 1874 during observntions for the t r~nf i i t  of Venus. Campbell deecribed it 
as "a  magnificent instrunlent, elaborated in its details to an unusuaI degree ...[ but ] 
not  con~en ie l~ t  for a~tmnomical  work. . But  I envy the surveyor who may have to 
uee this ... for triangulation if ... in moderately level oountryW8. . . .- . 

But it was of no use for triangulation in India, and in 1882 was transferred t~ 
the Royal Observatory a t  Cnpe Town, where i t  w a s  put to good service by Dr. Gill4. 

. . J ~ A U Q H ' S  24-inch. Pending the receipt of the four 24-inch theodoli te o d e &  
from England a t  the end uf 1845 [ 149 1, J'faugh made up  two others from dn&rvim- 
able instrunlents and derelict parta. After discussing possibilities with Mohain 
Huiain, he told the  Dnj>uty Surveyor General tha t  
thnro are  two e p r e  azimuth circles of 24-inch dicrmeter,..ahich I a m  desirous should be 
f i t k d  u p  as theo,lolitea. ... T h  me... are  beautiful specimens of Troughton & Simms' h a n d  
graduation, and  originally formed p r t  of the  astronom.ca1 circles, ... b u t  were found  to be 
t o o  slight for the  s u p e r i n c ~ ~ m b e n t  weight, a n d  my predecessor a m  obliged to replace t h e m  by 
east iron circles of greater s t renxth [ rv, 132 1. They  a r e  fully competent  to s u p p o r t  t h e l i g h t e r  
verticnl apprrratu* rlsr~ally a t t sched  to new theodolites. ... . . 

Among the  inetrunlents w n t  to CRlcut &...there a r e  t w o  al t i tude a n d  az imuth  circles, q u i t e  
unsorvicenble in their ~rrosent  condition. b u t  admirably miLed to furniah a l ight  a n d  efficient 
vertic.al 8ppnnituR tr, each of t h e  spare azimuth circles'. 

He indicated other instruments, including a "Bombay theodolite ~ ~ h i c h  iB a 
condemned instrument lying useless in the workshop [ TV, 144-5 I*', from which 
microscopes arid other p a h  ])light be cannibalized. He had explained his d e s b  
tq t h e  h f ~ t t i e n ~ n t i c n l  Instrument  hlaker. who thoroughly comprehends t h e  principle. ... Almost 
all tho pirw ... are m l y  prt~ptircd tn l u ~ n d  and  merely require to be adapted a n d  p u t  together. 
I arn in lwpt+g t h n t  one i n ~ t r u r n e n t  at lonat will b e  o u t  of hand  in 4 m o n t h  a n d  ... in t h e  field 
ear ly n r x t  sonson. T l ~ i s  will m v e m e  a v a s t  deal of embarmsament  ... because such i~ t h e  preeont 
deficiency ... t h a t  I am obliged to mnve tlleodolites from one s e r i ~ s  to another  [ 148  P. 

. He reported later Government that, 
t o  furnish t h e  projected instrument  with 8 proper vertical apparatus ,  I availed myself of 
a n  18-incl~ altitude and  azimuth circle by  h r y .  ah0 lying useless in the s tore a t  Agra Thia... 

of a pnttnrn belonfiinp to byqone times, t o p - h e e q .  ... T h e  only use ever  mnde  of i t  fctt 
m a n y  y- aRs...for...obscr\*ing simultaneous vertical anglee for the  ... Great  Arc in t h e  plains 
[ IV, q I 1. ... Thus  a mwiernizerl theodol ik  of considerable power wae to be constructed o u t  of old 
 material^ lying ua*leas in store, for, elthough t h e  several parts were each suf$iciontly perfect in 
themselves, still, from t.ho f n ~ ~ l t y  deaign of former days,  a new combination was required to 
enable t l ~ e m  to w r v e  finy purpose of real  utility'. 

Blohsin Huaain had his first instrument ready within six months and, 
n n t a i t h ~ h n d i n g  thia q r o ~ t  rapidity, i t  was pronounced b y  Colonel W a l ~ g h  to be a splenrlid 
specimen of ita kind. ... I t  is still  [ 187-1 ] thorougly efficient and doing d u t y  in t h e  field 
&ides other  desirable q ~ ~ n l j t i m ,  i t s  compnratively tunall weight [ 018 lb. ] r e c o m e l l d e d  
I I  For emplo)-ment in  difficult ground. RO that i t  wae selected for the triangulation of  t h e  N o r t h -  
West Himalaya neriw in 1847 f 34, 149  18. - Before learing the workshop i t  wm given a rigorous test by Hill. It reached 
AllahEbSd in October 1840, and after a final trial by JVaugh himself i t  was i.sgued to 
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Du Vernet on the GurwLni series and taken by him to the N.W. Himiilaya. Waugh 
mar10 - f u r t l ~ e r  ulight ~ l t s r a t j i o n e  at  Behre B ~ l n  to make the  rotation of the axis 
"perfectly smooth and glib. ... I was assisted by Captain Strange, ... recently 
appointed. ... This accomplished and  talented officer is a very skilful practical 
mechanic, and took a n  active share in the construction"'. 

~e-my-Tailyour used i t  for h h  first two etations in October 1850 [ 21 1, and then paseed 
i t  to Logan for his principal triangles t o  Attook, KIlibRgh, and the Rahun seriee. Thismost  
successful instrument was still in service in 1874, a n d  had given more work, from 337 etations, 
t han  any of the  large theodolites excepting Troughton & Simms 3-ftr. 

Waugh's second t1ieodoLit.e was next put  in hand using the second of Troughton's 
azimuth circles, and "the vertical apparatus ... from an ancient 15-inch altitude and 
azimuth circle by Troughtori". It was completed just as rapidly as the first, and 
waa tested by Thuillirr iri 3Iay 1847 ; 

The azimuth and vert~cal  circles and the glta9es of the telmcope are by English makers, aa 
also are the levels. The rest of the instrument, including the seven microscopes, has been 
made entirely by Syed Mohsin. hIp observatory was pitched on the Esplanade a t  Calcutta, 
nearly opposite to the Sudder Board Offices. 

After further test by Logan, i t  was first used by Renny-Tailyour season 1850-1, 
for the connection of the N.E. Lohgitudinal aeries to  the Great Arc [ 21. 149 ] and 
in 1853 was transferred to the  Assa~n longitudinal series [ 30 1. 

KO. 2 is decidedly inferior to No. 1, bu t  is a respectable instrument. Both have been 
elrtonsively employed ... and are the most generally serviceable ... of the principal tlieodoljtes of 
this survey. Their weights are materially less than ... other t)leodolites ... of the same ... dinmeter'. 
In 1916, No. 1 n a s  presented to tlle Victoria BIemorial Hall in Calcutta, whilst 
No. 2 lias for~nd a home in the Survey 3Iuseum a t  Dehra Diin6. 

Two-FOOT THEODOLITES FROM ESGLAND. The four 24-inch theodolites ordered 
in July 1845 reached Calcutta by separate ships early in 1848. TTO were con- 
stmctsd by Troughton 8; Simms, and two by Henry Barrow who had been eve rest'^ 
hIathematica1 Instrument hlaker from 1830 to 1839. "Each maker's construction 
differs so widely from the other that  they have no resemblance "6. 

 the^ had all been constructed with three fixed microscopes to read a revolving 
azimuth circle. Waugh had this changed on each instrument in turn to five 
equidistant flying microscopes reading to a fixed limb [ 116 1. He also changed the  
clamps, and had other alterations made as minor defects came to notice. On the 
whole the two by Troughton & Simms gave the better results, but they all gave 
excellent service for the next forty years. TS. No. 1 was selected by Hill for the  
Coast Series but was much criticised both by (?larkson and Strange on various 
counts, most of which were rectified by Strange or hlohsin. 

The Surveyor General m-ites to Simms in August 1850 ; 
Your 24-inch theodolites have sntisfied our utrnost expectations. The graduntion sur- 

passes even your former chef d ' e u ~ r e s .  ... I regret, however, t ha t  I did not specify 6 micro- 
scopes instead of 3. If  you think we coultf ... apply them now, I would indent for two more... 
for each instrument. ... The tightness of the transit axis between the Y's ...p reventa the  
telescope describing true verticals ; ... we have applied the remedy described in the enclosed. 
... I sl~ell  be glad to learn your opinion of the 2nd design there given, for which I a m  indebted 
to my  a d a t a n t  Captain Strange7. 

Peyton reports tha t  after taking over charge he found that  the axis 
occasionally betrayed n wobbling motion when moved in ~z i rnu th .  I then deemod i t  necesqtu-y 
to lubricate the a x  &...as i t  had not  undergone this operation since ita ani\.aI in India, ... 
about four yoam, and found a d e c i d ~ d  improvement ... after the oporation8. 
WaugIj-commented tha t  Clsrkson hsd in August 1850 taken 
the ... theodolite to the hlnthemnticnl Instrument hlakor to pu t  in t1iorough order, and I should 
have anticipated tha t  he would have taken ... t ha t  opportunity to lubricate the a r k .  ... The 
instrument wae exposed to the terrible hurricane of nIay 1860 [ 25 1, during which the  observ- 
a b ~  tent  come doan .  bLr. Clnrkeon reported tha t  the theodolite had escaped injury. ... 
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T h e m  hurrirsnes a re  nlwaye preceded for gome hours by p r e m o n i t o ~ .  s i m s ,  a n d  I would 
sdvlne you by  no m-nr to al lon the tlleodoll~o b be erpoeed ogain to =ink1. 

\?'hen Strange was posted to charge of thc  Coast Series, lA7augh specially asked 
h h  to report fully on th i s  theodolits, comparing its performance with tha t  of the 
sister imtrument [inf 1. H e  asked Thuillier t o  a l l o ~  niohsin Husain t o  mnke such 
improvements as Strange might recommend ; 

Extensive altorotions m n y  b e  required. Ramsden's ax i s  does n o t  a c t  sntisfnctorily, a n d  
never w-ill. The quefition, however, is complicated by t h e  fnct  thn t  with our system of observ- 
ing,  which is intended to cnuse t h e  c ~ n ~ l l f i t i o n  of all  i n s t r u m e n i d  errors, t11e final r e ~ u l t e  
..arc+ rcwtlly verJ. s u ~ ~ r i o r  [ I 16 1. ... hlajor Stmnge's mcchnnicnl ta lents  nre of 8 high order  ... 
so  t11nt I hnve evcq-  confidence in his  deeign being accordnnt with sound principles. ... 

There is n o r  in the  workshop one of B n r r o w ' ~  24-inch theodolites undergoing nlteretion, - 
b u t  t h a t  will b e  urgentl?. required to rcplnce t h e  other  S h ,  prepomtory to i ts  conversion'. 

Strange asked that  workmen should be sent darn from the Calcutta uorkshop 
to cam3 out variom alterations under his oum supervision at Cuttack. The Sur- 
veyor General agreed ; 

K o t l ~ i n g  short  of a n  entire change in t h e  principle of t h e  ax i s  will enable t h e  24-in(*h theo-  
dolite to a c t  sntisfnctorily. ... Notmths tnnding  tile extensive alterations which were m a d e  
to t h e  sieter instrument last season, i t  apppnrs to be in n o  grea t  degree ... improved in rermlt, 
while in some r e s p c  ts... i t  ie even more  unentisfac tory... t h a n  before. ... T h e  circle is superbly 
gredua tsd ,  ... b u t  ... if tlie diasatisfact,ion ... is entirely referable t o  t h e  axis, nothing shor t  of a 
n e u  axis can remove it. ... This is t h e  -e 6th t h e  24-inch tlieodolite you a re  n o F  u s i n 9 .  

Four men x i th  a Inthe joined Strange a t  Cuttack on 16th June 1856, and Ile pu t  
in  hand the changes t.o the  axis nit.h t,he help of draxings from Tennant. H e  also 
fitted new "achromatic object glasses" to the micrometers and four~d them "vastl_r 
~uper ior  to the simple lenses". These had been sent out  by Troughton & Simm 
for the  change from "the flying limb to the  fl-ying microscope principle ". 

Another trouble tha t  Strange souglit t o  put right Kas a periodical deflection of 
the  wooden triped which affected the horizontal readings according t o  t h e  hour- 
angle of the sun ; "I propose adopting your suggestion of baking. oiling, and 
painting the legs and head, and ...if iron braces be then substituted for the present. 
wooden ones, i t  u'ould p r o b a b l ~  cause no further anxiety"'. 

The instrument had later to be entirely stripped and orerhauled by Jlohsin Husain 
in  Calcutta after adrice by Tennant, for, n-rites Tl'augh, 
t h e  imt.mment, before i t  wae altered b y  hlnjor Strrmge, pave witisfactory re.wltS, b u t  i t  did 
n o t  level well nor hold to i t s  reading on nc:count of  t l ~ e  horizontrrl cltrmps twine unsuitable to 
t h e  ~ s i s , w h i c h  had much torsion. hlnjor Strange undertook t o  c l w  t l ~ e ~ t .  d e f e ~ t s .  ... After his 
alterations t h e  instrument gave u n ~ s t k f n c t o q  red&. 

! ~ O U Q H T O K  8; Snnisy 24-inch x o .  2 was issued in 1854 to James walker  for 
the  Jogi-Tila eeries. During 1853 i t  hed becn thoroughly o~erhauled a t  Jlussoorie 
under the immediate superrision of the Surveyor General-two additional micro- 
scopes applied-spiral springs removed from the horizontal clamps u-hich were 
made rigid-and several other minor alterat.ions6. Further alterations m ~ d e  by 
Strange and Cribble did not entire11 remove the  defects though t.he theodolite was 
used successfully on the  Great Indus series [ 138 1. When Walker took charge 
of the  I'rig~nomet~rical Survey he had a "clamping circle fitted, ... as t.he radii of 
the azimuthal circle are thin and flexible, and i e l d  ... t o  tangential pressure applied 
at the circumference of the  circlew7. 

In his h a 1  report Waugh told Government t h a t  these tn-o 24-inch theodolit,es 
had given satisfaction, ... though from a peculinrity of construction in t h e  a x i ~  a n d  c l e m p '  
t h e y  were troublesome to urn, offing to a difficulty in  levelling, a n d  a n n t  of permnnence h- 
t h e  -dings arising fkom t h e  clornps being unsuited. ... These defects llnd been ~ r e a t l g  com-  
plnined again& b y  the  observers, though the  ~ n g u h r  m e ~ s u r e m s n h  were 8~tisfectox-y. ... - 

T h e  sistor instrument hnd been employed ... on t h e  J o g i - T i h  Shes. ... With t f ~ c  ass i~ tnnc i i  
of Nr. Cribble..snd 3lnjor Strange alterntiops u e r e  effected under  m y  personal super\ is ion 
which p n t l y  impro\wd t h e  mnnipulntion. ... 
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bfejor Strange aiailud. to effect similar irnl)rovornonta to the Cnnst Series i m a e n t .  ... 
During hia absence tile charge of tho W y  devolved on Nr. Clnfkeon. ... I n  his hands the  
k t n l r n e n t  after Major Strange's alterntions gave unsotkfactory redb...[ and ] was sent  
to the Afnthemeticnl h t r u m o n t  Workshops. ... A new design aas...made under my inetruc- 
tiom, end the  necessnry renovation now being carried out  ... will, I I~ope, provo succeasfull. 

B ~ R R ~ W ' B  24-inch Xo. 1 was used by Pe~.ton and Nicolson on the N.E. Longi- 
tudinal and Parasnkth series. When it was first sent into the field the Surveyor 
General directed Peyton to put i t  through "a  thorough examination and trial", 
a l ~ d  to  "submit a report on its merits and peculiarities". He was to spend m0l.e 
than a meek making repeated observations on v a r i o ~ ~ s  combinations of zeros. 

The sister theodolite..-hving =rived here with nll tho lovels broken, I ehould no t  be B u r -  

p+& to learn that your levels also were liable to break if much exposed in hot  weother. ... 
You have spare levels. ... These ... should be carefully packed in cotton. ... It will be one of 
your earliest duties to take  the runs of your levelsz [ 63, I 1 7  1. 

No. 1 -remained with Nicolson for the  s tar t  of the Assam Series, and after 
Wangh's inspection of Du Vernet in January 1653, i t  was wi thdram to be ' ' re f i th i  
ready for any emergencx " with the five flying microscopes. "If the 3lir S ~ h i b  has 
carried out m y  desi,ps successfully ... the instrument \Fill be one of the finest in 
the world and little, if at all, inferior to the great 36-inch theodolites "=. 

During i ts  withdrawal up tiu January 1855, Nicolson had been working with 
Waughls No. 2, but on the  return of B a l ~ o w  No. 1, he was allo~r-ed t o  choose between 
the two, and after a series of experimental observations "he elected to work in 
future with Barrow's NO. 1 remained with the Assam party for many years 
after i t  had s m n g  south to work along the North-East Frontier. 

BARROW NO. 2 was issued to the Hurilaong series in February 1861, after 
Renrly had d r a m  IIP detailed instructions for its handling'. On Armstrong's 
move to the Punjab i t  w m  transferred to Nicolson for semon 1862-3, and then sent 
into store a t  CaIcutta. After its conversion to  the "flying microscope'-' design, 
it was issued to the  Coast series to replace TS. No. 1. After JVangh had left 
h d j a ,  i t  via9 seriously injured by the fall of a tower and was sent to England for 
repair by Troughton 8t Simrns, where both circles were re-divided "so tha t  i t  was 
practically converted into a new i m t r ~ m e n t " ~ .  

Barrow KO. 1 is now an  exbibit in the Survey hluseum a t  Dehra Dun. 

During Everest's t ime the four parties employed on the subordinate meridional 
series-increased to six after co~npIetiori of the Great Arc-had been equipped with 
18 and 15-inch theodolites, only two of which, the 18-inch by Troughton & Simma, 
were new instruments brought, out by Everest [ TV, 141-2 ; V, 148 1. 

m e r e  wae an  18-inch made up from derelict instruments by Mohsin Husain, 
a 15-inch by Harris t h a t  had been refitted by Barrow, and gave first-class resulta, 
and other very old instruments [ m ,  142-3 ; v, 148 1. It was to replace thie old 
stock that  Waugh obtained sanction for six new 24-inch theodolites, the first of 
which was taken into uee in 1847 [ 153 1. 

TS. 18, Nos. 1 and  2, were in oonetant use bet\veon 1832 and 1860, being 
transferred from one seriea to another as need arose. So far as it is possible to die- 
tinguish between them with the aid of Hennessey'~ record [ 148 n.3 ], No. 1 gave 
excellent rOeults with Peyton on the Calcutta 31eridional series after Shortrede had 
reported unfsvourably on ite performanoe with tilo Karara serios. After one semon 
with the &mbay par ty  i t  was returned t o  store in 1850. 

No. 2 was transferred to  the Bombay party in 1850d and gave excellent results 
until replaocd bv Bwrow 24-inch No. 2 in 1862 [ 54 1. 
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The 18-inch by hlohsin Husain had been allotted to Du Vcrnet for the  North 
&IUlcctinp eel.ies, and was claseed by Waugh tm "little inferior to the Troughton & 
Girnms theodolite with BJi. Logan, and va.st,ly superior to all the  other ins t rument  
in tlie Depsrtmant", On the  Ksrara aerie5 Du Vernet complained t h a t  the  anglea 
"wero liable to peculiar errors". m7augh himself took a nurnber of observatione 
with.it a t  Sora near Rae Bareli to put  i t  to  the test [ I I ]  ; "the experiments ... clearly 
shewed that the result of 24 angles taken in pairs a t  every 10" of the limb could not 
be dopended on t o  3"-33 of the truth" but  nit11 certain changes of zero a mean 
could be obtained "to about hall  a secol~d of the t ru th  ". This he  
attr ibuted to tho peculiar manner in which the instrument was graduated, each 10" etroke of the 
graduation having boon first lnid off, and the remainder of the d i~ i s ions  interpolated. By t& 
armngemcnt ... the  snrne error would most likely recu every 10" of the limb, consequently 8 

system involving changee of zoro by exact arc8 of 10" would fail to eliminate the  enora  [ I 15.132 1. 
H e  devised a system of changing zero tha t  Du  Vernet followed with "highly 

satisfactory rcsu1ts"l. On the close of the  G ~ - ~ 5 n i  series and the  receipt of the 
first 24-inch theodolite, the old 16-inch was "dismantled and expended ". 

Ln exchange for the TS. 18 No. 1 on the  Karara series Shortrede was first 
C a v ' s  18-inch MO. [ 148 1, and when tha t  was found to  be thoroughly o u t  of 
order, he  was given the  Harris-Barrow 15-inch which prored successful [m, 143 ; 
v, 148 1, and was taken on by Armstrong to the  Gora ~er ies .  When the  SurveSor 
General inspected the party in the field during February 1846, he found it 
very much ou t  of order, tho axis having become so extremely stiff thnt it could only be  moved 
wit11 two hande. An evil of this kind if allowed to continue would no doub t  have vitiated 
8 u  the work. ... Lieut. Gtlrforth stated thnt the stiffness had been ... felt for some time, and h d  
gono on increasing, bu t  t ha t  he did not  feel himself competent to remedy the  evil ... I...lo8t 
no  time in dismantling the instrument, cleaning the a&, and putting every part  in good 
adjustment, ... and tho instrument was afternard8 found to work smooth and  gLibz. 

With my  oKn han& [ wrote Waugh 1, I cleaned and adjusted your instrument ... and 
lost the  opportunity of learning practicnlly how to adjust  the  instrument. You will, I hope, 
eoe the  propriety of using i t  6 t h  extreme gentleness, and of packing i t  u p  carefully on 8~ 

occasions ~ t h  your  o m  hands, so that,.it mny have every chance of retaining ite a d j u ~ t m ~ n t r ~  
and  not  omburrass you with getting out  of orde2. 

A t  the  close of the season he pointed out tha t  t h e  Hanis-Barrow 
hag always born a very high character, ... and deservedly so, a~ you sill perceive from the 
t r j s n y l a r  errors of your aeries, 8 U  of which are  highly eatisfnctory. ... I a m  t w i n g  of 
giving the  theodolite 8 new stand, &th 8 triangle for shifting the zero and centrin8.  

This old 15-inch was not, howerer, considered good enough for obserration of 
principal angles when Armstrong took the Gora series to work along the  K.E. 
Longitudinal [ 82 1. H e  waa to confine himself to t h e  lay-out of' t.he approximate 
series, and to secondary observations to  the snow peaks. It  was with this instrll- 
ment, therefore, tha t  Armstrong observed his peak ( b ), tha t  proved later to be 
the  highest in the  world [ 17, 82 1. 

Shortrede's 15-inch by Dollond gave good service on the Bombay side for 
many years to both Jacob and Rivers [ IV, 145 1, but  by 1847 i t  began to show 
obvious signs of wear, and its performance was hardly improved by RiversB 
alllateur repairs6. After the closing observations on the  EChLnpisura series at tile 
end of 1848, i t  was withdrawn to store [ 54, 56 1. 

Every party of the  Great Trigonometrical Survey held a number of small theodo- 
fites for laying out  the. approximate series and for running secondary and  minor 
triangulation. The main triangulation of topograplrical parties had also be 
provided for. When fitting out Du Vernet's party fur the  North-West Em&lays  
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series, provision had to be made for the geographical survey of the mountain area, 
and the Surveyor General justified his special home indent ; 

Experience teaches UE t ha t  mcondury triangulation executed with smaller inatrumenta 
than 12-inch diameter are not  satisfactory, bu t  a s  the  number of these are limited it will be 
very difficult to muster a suffcient number. ... As Mr. Logan's party will, however, be chie6y 
employed a t  the [ Chach ] base-line next season [ 43 1, I can...withdraw his 12-inch theodolite, 
snd...equip Captain Du Vernet with 3 of tha t  valrmble c h .  ... 

' - T o  mpply, however, the deficiency in other q u ~ r t e r s ,  I...submit nn indent ... for 6 new ins- 
trumenta. In my specification ... I have introduced oerbin  alterations ... calculated to improve 
them in point of accuraoy. As Mr. Simms is celebrated as a maker of graduated inetruments 
... I would strongly recommend tha t  the indent should be entrusted to him for execution1. 

H e  wrote privately to Simme, "having used for many years many of the chef- 
d'ceuvres of your art" and asked him to provide the  12-inch theodolites with 
a graduated scale for the level which reprlates the vertical verniers, ... to shew 2' or  3'. 
because in Colonel Everest's pattern [rv, 1441 ... the level cannot be practically adjusted. ... 
It is ... indispensable to read off the level and apply a correction. 
H e  further asked tha t  the  theodolites should be fitted with a complete vertical 
circle with 4 verniers instead of a 40" arc ; "our Asiatic dominions alriady extend to 
nearly 36" and our geographical explorations may extend further "a. 

He was short of instruments for the survey of the Jammu boundary [ 210 ] ; 
Being limited strictly to the requirements of the Great Trigonometrical Survey, which 

haa been confined ...to 6 general parties and one in the  Bombay Presidency. 1 a m  greatly 
perplexed to furnish Lieutenant Robinson with a proper outfit, more especially 88 two of 
our 12-inch theodolites were injured by the rebels in the Jaswan Doon [35,162 IS. 
Robinson was furnished with " a  12-inch altitude and azimuth instrument. ... 
which I expect is the one used by Genl. Hodgson and Maj. Herbert in the survey of 
Sirmoor and Gurhwal"', purchased for the Department in 1822 [ ni, 216 1. 

A 14-inch theodolite issued to Strange for secondary work had been used in the - 
mountain operations. Some long series extending u p  to and beyond the snowy, range have 
been cnrried on with stations of great altit.ude, many reaching 17,000 and 18,000 [ 202-3 1. 
The results of the verticals have proved most s~tisfactory.  ... By my  method of noting 
level rwdings und correcting for level error, the results become freed from this error5 [ 159 1. 
It was possibly this same or a sister instrument tha t  was issued to hlontgornerie for 
the  Kashmir survey and used with such great success on the principal triangles 
from Jummoo to La&kh [ 222 1. 

In 1855, with Strange in charge of the offices a t  Dehra Diin, Waugh drew up 
for the general use of the Department the head3 of a lecture for imparting a thorough sys- 
t e rn t i c  knowledge of the principles of vernier theodolites. ... eo as to obtain accurate results 
in conformity with existing departrnentnl rule and umge. Every 3rd c l n ~  eub-assistant 
should be thoroughly master of them instruments bofore he is qualified for promotion. ... I t  
ie the duty  of the senior oficera of the Department ... to impart this knowledge a t  as  early a 
period 8s possible after an  assistant joins [ 163 16. 

He writes to hlo~ltgomerie in 1856 ; 
A 14-inch theodolite is superior to any of the smnller size, and nothing less than this is fit 

for your principal series, nor for any branch sories much exceeding 120 miles. 
The 12-inch theodolite in good hands will no doubt accomplisl~ very surprhing results, an 

hm been shewn by Lieutenant Nasrnyth. ... I n  the menntirne ... these new 8-inch theodolites 
eeem peculiarly well fitted to do good service in your operetione. The complete vertical circle 

a vast convenience, and the instrument a n  be carried by  two men, or 3, giving a relief'. 
H e  thought the use of a 12-inch theodolite on ray-tracee "verging on a waste of 
means" and it was a "dreadful waste to ernploy a 14-inch in katcha work". He  
w r i t e s  to Strange regretting his issuo of a new 7-inch theodolite 
for approximate operations. This is in direct contravention of [ my aishes 1. ... It is with the 
-test difficulty I cnn obtain an  adequate supply. ... The new 7-inch theodolites are the best 
we-have of their clrres, and we have very few of them. TO use them except for reel work ia 
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u m t e  of monnn. ... AB fnr ~a mere selection of stntions goes in a hilly country i t  ie sufficient 
Ut)~~angloo awa h a  to 1 minute. ..:A firet-rats new theodolite ie not necessary for approxi- 
mats eelection. ... It is eufGcient that your approximate party should be equipped with a 
planetable, a first-rate hnnd teleewpe, and the worst or oldest theodolite availrrblel. 

R'augh would hideed have been amazed at the high-clam work carried o u t  in 
these daga by glass-arc theodolites of small diameter. 

The compensation bars and other base-line apparntus had been stored a t  
Agra in 1841, and had to be reconditioned for the Sonakhoda base in 1847. The 
Sllrveyor General called Mohsin FIusain up to  Dinapore for this purpose. 
Colonel Everest took the comparieon microscopes to England [ IV, 47-8 ] ; therefore, new ones 
&ll be neceRsarJ.. ... There are two pnirs of spare microecopes in Calcutta. One of these might 
be umd if fitted u p  with good well-ground axk  and good levels. ... It ail1 be necsssary for you 
to bring u p  ... the stnndnrd bar-the ... six-inoh sale-thermometers A and B-the spare 
thennometore of the stnndnrd bars--the two standard scales by Cnry and Dollondl. 

For the Cbach and Karachi bsses, he welcomed the  assistance of Strange aa "a 
good mechanical workman" bu t  took the precaution of bringing hlohsin Husain 
round by sea to Karlichi for tha t  measurement. The transport of the  apparatus 
from one place to another was a serious operation-46 marches from Dehra Diin 
to Chach, 1st October to the end of November-~nd a considerable party under 
charge of a senior assistant had to be provided. The four-month journey d o m  
to  Kariichi, was made by bullock cart the  whole way "without accident or injury" 
under Keelan's charge [ 43 1. 

Strange describes the  arrangements he  made for the  accommodation of all the  
gear during the  rains. Obtaining loan of a barrack building 260 feet by 24, 
he had par t  of the  floor raised two feet on which to pitch three of the  bar tents ; 

I have placed the standard bar and bara A, B, C ,  in one of these ten& ; bars D, E ,  and H, 
and the &croscopes ... in the second ; and the boning instruments, the camel boxes, the 
egistern, the bnrometors, and the lamps and heliotropes in the third tent. The other bar 
tents  are packed on trestles between the 3 tenta...and the blank wall. ,.. 

The bara rest on thoir camels, and the standard bar on trestles, all duly cross-levelled ae 
desired by you. I have removed the tangent screws and deposited them in their respective 
camel boxes as a precaution against rwt. ... 

I have nppointed a y a r d  of 6 burkandazes, 1 duffednr, and 8 callnsies ...to be on duty 
day and night. All the doors and windows are to be open from 6 to 8 a.m. daily for the sake 
of ventilet&ig the building, and to enable the men. ..to watch for ... white antaor rat&'. 

H e  was given charge of all arrangements for the'Kariichi measurement [ 44 ] ; 
At the mensurement of the Chuch base you have had an opportunity of becoming tho- 

roughly acquainted with the apparatus, and learned its working, ita advantogee and defecte. ... 
At previous b e - l i n e s  i b  defects were fuUy apparent, and these i t  was clear could only be 
avoided by a new apprvatus diecarding the compeneetion principle, and retaining the micros- 
copic power. ... The apparatus ... is no doubt the best..hitherto invented. 
AB regards minor improvements suggested by Strange, cont.inues Waugh, - 
the eoundnesa of your mechanical views and ...p ractical skill give me every confidence that 
mch improvernon ts... will prove eminently beneficial. ... I beve accordingly ordered do- the 
emaU workshop attached to my field office'. 
- Before leaving India Waugh drew up  precise accounts of the  measurements 
'at m a c h  and Karlichib [ 4 1. H e  bad found at Chach, writes &larkham, that ,  
aa on former occasions, the length of the cornpeneation bare waa...not conetant during a single 
h o w  of the day owing to the dissimilar radiating power in the brase and iron. The only 
iwilable remedy wos to compare them with the standard under circumstances exactly identi-] 
with those prevailing during the measurement [rv. 47, 51 1. 
He concluded t h a t  Colby's compensation system waa unsatisfactory, and  
recommended that the Survey should be equipped with a new apparet us... free from all ite 
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defeots. ... The relative longth or the bnm chnnged ~ccording to some Inw independent of 
tempornture. He would, ... diucnrd the componsntion principle nnd substitute simple iron b- 
... ~ o i ; ~ l e d  by a pair of minroscopoe revolving round an axie regul~rtrd by a level1. 

The compensation bars remained, however. the only means available for measur- 
ing the  two last base-linoe of the  main trigonomet,rical framework-Vizagapatam, 
1 8 6 c a n d  Cape Cornorin, 1868-9. 

The 10-foot S T ~ D A R D  BAR and 6-inch scale used by Waugh were those marked 
A brought out by Everest in 1830 [ rv, 47-8 1. Ln 1856 a STANDARD YARD arrived 
from Englanda, and the followirlg year a special room a t  Dehra Dun was set aside 
where subsidiary standards could be laid off or compared by  microscope^, a s  
when making up staves for levelling operations [ 160 1. 

~ c c o & t s  are given elsewhere of improvised tide-gauges [ 71-2 1, and of the difE- 
culties of borrowing such self-registering gauges aa had already reached India 
[ 72-4 1. When ordered to  make connection between the principal triangulation and 
sea-Ievel on the  Gulf of Cambay, Rivers had the utmost difficulty not only in getting 
the  promise of a tide-gauge from Bombay, but even in finding a spirit level. Even 
t h e  Deputy Surveyor General waa unable to find a level for him in Calcutta, and  
~ t h  the  difficulty of finding a suitable site, the Cambay enterprise was eventually 
abandoned [ 57, 72-4 1. 

When Walker started on spirit-levelling to test his vertical angles on the Jogi- 
Tila series [ 7 j 1, he obtained from the  Chief Engineer a t  Lahore two "very fine 
standard spirit -levels by Troughton & Simms ... recently procured from England ... 
for the Punjab Canal Department"' besides six sets of levell~ng etavea. The 
levels had good telescopes, but were " so t o p - h ~ v  tha t  i t  was hopeless to  level them 
perfectly. ... The values of the ' runs '...were therefore determined in order tha t  
corrections might be applied for dislevelment " [ 7 j Is. 

For operations up the Indus valley, two instruments that  had been specially 
fitted with ~ar t icular ly  sensitive levels in Calcutta were lost on the sea voyage 
Kaech i ,  and Walker borrowed "a very superior standard level from the officer 
in charge of the Bares Doab Canal ", which gave him three instruments 
incomparnbly superior in delicacy of level and in magnifying power to ordina ry... instruments. ... 
We are yet unfortunate to have been prevented ... from fitting them with still more delicate 
leveh, cased in g l w  tubes to guard against mdden variations of temperaturee. 

Before starting work he readjusted the levels, extending "the graduation towards 
the centre, ... because Mr. Carty ... had often been compelled when the heat was 
very great to  keep a wetted cloth over his level ...to retain ite ends in view". 

AE a fourth instrument was required to  equip the two levelling parties, Walker 
asked Troughton & Simms to "construct a new improved standard level", which, 
owing to Simrns' ill-health, did not reach Lndia till 1860, too late for the second 
Beason. With his official indent Walker sent a photograph and detailed description ; 

The telescope tube, instead of being cylindric~l a3 usual, is rectangular, thereby greatly 
increasing ite rigidity. ... The tube is surmounted by two levels, with ... mirrors ...to reflect... 
the bubbles to an obeerver. ..st the eye end. ... In work through a stiff clay so il... themovement 
of the observer from the eye-piece to a position facing the levels is m to throw the bubble 
out of .. .p oeition. ... Their ordinary charge for a standard hvel  ie f 40 ;  for thie one they ohmged 
f56, which i very modereto'. 
The charge was accepted. This level, or one of the same pattern, is now in the 
~WWXI at Dehrrt Diin. 

Walker took particular care in designing a mitable staff. Before the stavee 
from-the Canal Department could be used i t  wm essential to  determine their true 
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len h in terrne of the survey unit. Thie was done by measuring a short base-line 
wit g the etaven and m n n e c t i n g  it w i t h  the t r i angu la t ion .  The error o f  the staff 
unit wtu found to be as much au ha l f  an  inch in 10 feet [ 76 11. 

- For the l l ~ d u s  valley Walker drew up hie o m  specification ; 
The most probable error being in readmg, ... the precaution w7aa taken m€ making up 

staves specially figurod. ... They were painted and divided on both faces to feet, tenths, a n d  
hundredtlm, one haking a white ground with black diviaione numbered from 0 to 10, the other 
h v b g  a black ground with white dit-isons numbered from 6 - 6 6  to 16.66. ... The observer 
cannot be biased to repnet in the second leading a mistake which he may have made in the  
first. Any error in either reading is immediately shewn up. ... 

Tho unit of the ... staves must  be determined in terms of the  10-foot standard of the Q.T.  

Survey. ... A portable metal bar on which the length of the ~ t a n d a r d  bar has been laid off is 
taken with each party of levellers. The staves should be cornpared with i t  n t  least twice 
during the season. ... As the wood of the staves has a tendency to  shrink, a partial separation 
from the brass a t  the ends may be caused. ... An exact foot should be taken off with a beam 
compasa from any of the intermediate feet, all of which are defined by dots on braes pine le t  
into the st&, and the spot should be marked ...[ to ] indicate the true position of the zero1. 

Ten staves were put  in hand by the JIatbemat.ica1 Instrument Maker a t  Calcutta 
in April 1857. They were made of teak with "graduations laid off from the  Gilbert 
brass 40-inch standard " and compared with the new English standard yards. They 
mere sent round by sea to Karkchi and reached I'i'alker in December 1858, j u d  in 
time for his first season's work. 

The staves were shod n i th  brass and the soles smooth and flat, and special care 
was talien to set them exact,ly perpendicular by means of 
plummets lot into their sides and &ble t luougl~ gla.& doors. ... Their d t a  8I-e fitted with 
swivels to which s h y  ropes were attsched. ... Hemispherical brass brads were driven into t he  
wooden pins mnrking out  the line ...to present a point for the  staves to rest on, that they 
might be rovolved freelx, and each face presented in succession to the sruvsyof.  

Walker's pattern of stave continued in use by the  Department for the  next 
 fort,^. years. A specimen is on exhibit in the Sur-rey 3Iuseum. 

Peramb~llators were still used on the Great Trigonometric~l Surrey, being parti- 
cularly valuable for lay-out of the  approximate series by rag-trace [103-4]. 
Surveyors were also encouraged to lay down the position of rillages and prominent 
objects by theodolite bearings and perambulator measurement [ I I ~  1. 

Everest had been proud t o  design hi6 own improved pattern, striving for 
"strength, durability, and accuracy", and setting the cyclometer to read miles and 
decimals instead of furlongs and yards [ m, 145-7 ; pl. 7 1. The Ordnance Depart- 
ment made up a number of these in iron inskad of wood m-hich Waugh did not Like, 
fearing that ,  
when constructed of iron, ... subject to so much jar or vibration, ... t he  delicate parte of t h e  
w o r b  would be liable to i n j u g ,  and the pins to work loose. ... It ie questionable whether t he  
wooden prambula tor  would not  be cheaper, more eKective, and w i e r  repaired. The l ight  
wheel is very handy certainly in open ground, b u t  Colonel Evereet intentiomilly -de t h e  
wheel ... so extremelj- heavy in order t ha t  i t  might be impossible for a m ~ n  to carry i t ,  whereby 
i t  must from aheor necessity be rolled along ... over and through every obstruction. ... When 
time is ... of importance, a Surveyor is frequently induced to gallop forward t o  the next  etntion, 
... and the perambulator is thus left to tlle mnn wheeling it6. 

- Renny agreed ; 
- I mod one of the iron perambulators in my ray-trncing for ... the  h Ie lunch~  meridionel 

s&es immediately north of the Ganges, and ... the rigidity of a11 ita par& occasioned so grea t  
a jar t h a t  the lu~ch-pine and the screw attaching the dial to the  axle were constantly loosened 
and Liable to drop out  unless secured by string or other elastic mnteriele. 
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Both Logan and Garforth disliked the iron perambulator, Logan writing ; 
A t t h e  co&mencement of the approximate operations ... a wooden and an iron perambulator 

were used together, and so long as the surface of the country was even, they continued to 
give regular reeulte, the d i t a n c e  shewn b y  tho iron exceeding tha t  shewn by the  wooden 
peremb_ulntor, but  as soon as the country became irregular, the difference increased, and by 
the  time the  iron perambulator had been rolled about  40 miles i t  had become quite uneervice- 
able.. ... I much prefer the wooden ones. ... I a m  ... returning both the iron ones into store1. 

Garforth found tha t  the tire became indented between the spokes, 
consequently the  en& of the spokes had begun to draw out  from the tire. It was now t;ied 
to  restore the  circle b y  beating with a hammer, b u t  at the end of each day's march the devie- 
tion had increaqed, ... and on leaving the  metalled road and rolling the wheel over the uneven 
-face of rice fields, the  ends of the spokes left the  tire and a aheol no longer remained'. 

Waugh thought he could improve considerably on Everest's wooden pattern, 
though i t  was undoubtedly hard wearing, 
the wheel being a miniature gun-carriage wheel. Their weight ie usually objected to, and 
no doubt is inconvenient in hilly countries, b u t  two men can always work it,  and for a herd 
day's work across country two men are necessary for every perambulator. ... The  weight and 
momentum of the wheel is advantageous in ...p ushing through grass, reeds, or crops. , 

The chief objections ... are two-fold. One arises from ite size which brings the dial so near 
the ground aa to expose i t  to  injury from stumps and stubble. This is... obviated b y  ... a strong 
guard plate in front of the dial. The other h ~ s  reference to the size of the dial, which i s  very 
elegantly designed, bu t  is so small tha t  tho teeth of the dial plates have not depth enough to  
lay firm hold of the screw. ... I much prefer dial plates similar to the N h  wheel, which are 
strong and can be e ~ s i l y  read. ... 

1 have ... had my attention very strongly directed to the subject of perarnbulato;s. ... In 
the level plains of the Gangetic valley we have been obliged to resort to their use for the 
purpose of choosing stations ... rapidly. ... There are...no lees than 24 perambulators in con- 
s tant  use. ... I have k t e l y  constructed a wheel-barrow perambulator, 4 ft. in diameter, which 
runs extremely light, and posseasee several other advantages. ... I am also about to construct 
a wheel somewhat smeller than the hladrae one, which I think will prove more handys. 

For his improved pattern nTaugh ordered tha t  the axle ahould be at least 1 - 2 
inches diameter. Everest's was too slight, and his 12-mile dial useless, and  
the 6-mile ... little better. The thread of the endless screw should be deep. and the  teeth of the 
dial strong and  deep, otherwieo they are liable to  slip, and the indications of the  dial cannot be 
depended on. All the new 6-inch dials are therefore to be made twice the diameter of Col. 
Everest's pattern,  and the teeth ... twice the  present dimensions, so tha t  they may  have a firm 
bold on each other. ... The 4 feet perembulntor. 10 mile dial :-when any nevi ones are made, 
the scantling of the wood ... should be incressed quarter of an  inch each way. 

All these new perambulatora to have m y  name engaved'. 
Extensive trials were made on his two patterns, 10 and 30 mile ; 
The results were not deemed satisfactory a s  they fell short of tha t  extreme degree of per- 

fection which I aimed a t .  This failure h m  not arisen from any error in...g eneral design, but 
from slight defecta in the construction. ... These perambulators were all made in my  field 
office st Dinepore in ... 1847 ... during my  absence on survey in the Sikkirn mountains. ... 

The 20-mile perambulator has given every -tisfaction. I t  is light and handy, and yet  
M c i e n t l y  strong. I hsve worked some of theae implemente over upwards of 1,600 milee of 
very rough country. ... They have shown no deterioration. ... I a m  dissatisfied with the 
Workmanship of ... the dials. ... AB soon a s  I reach my  field office, I shall be able to  make the 
contemplated alteration. ... I hope to  be  able to  despatch the pattern in 6 weeks or 2 months'. 

The finished modcl was despatched a few months later ; 
This perambulator has been much approved ... on account of ita correctness, strength, and 

handbees, b u t  in offering it aa a pattern I by no menns wieh to disparage Col. Everest's smell 
perambulator, which is also a very handy, strong, and  correot instrument, and i t  is difficult 

decide which i best, The only defects thnt  his pn th rn  pomesses are those which can easily 
be altered ; let.. the axle is too weak and frequently breake ; 2ndly., the diameter of the dicr1 
being small, the  scale of graduations ie also small, and the teeth deficient in strength. ... 
. The advantages my pnttern poesewos are, ... 1st. The wheel being Lorger. the  power of 
pmpubion ia more advantageously applied ...to keep the wheel steady. ... 2nd. The  graduetiona 
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on the dial nre h rge  and dietinot. ... 3rdly. The teoth are strong to gunrd against wear and 
boat: 4Chly. AJLlrough t l ~ e  s a l e  of h e  lower plate extends to 5 miles, the persmbuhtor a 
>mMsure up to 20 miles by means of a srnnll oounting wheel. ... 

.. . Tho largo perembulntor, ... usully denominated the Madras pattern, for m e w i n g  milee, 
furl~ngs, and yards, is so gonerally approved that I would hesibto to recommend ita being 
dispensed with. h'evertheloss i t  i~ only fit for roo& and smooth level ground. ... It is not 
msceptible ,of being ansde ... strong and enduring ... without rendering it more unwieldy1. . 

The new Waugh perambulator i~ described in the  Man.wz.l of R u r l ~ e ~ i n ~ * .  
,Diameter of the  wheel 3 f t .  6 -  1588 inches ; "the  heel is constructed ... with n, stout 
iron tire pu t  o n  hot ". A scraper wns attached to  prevent accumulation of mud 
tha t  would inc re~se  the diameter and give measurements too small. I t  was one 
of 'FI1augh's essential provisions that the measurements of e v e v  perambulator 
should be tested against one or two sides of a principal triangle. 

Prom 1839 the  instrument workshop and depot a t  Calcutta had been under 
charge of an Engineer officer responsible to the  h l i l i t a ~ ~  Board, first Alexander 
Boileau, and  then at the  end of 1843, H e q  Good- [ 163-4 1. From May 1844, 
Wroughton was appointed Superintendent in hie capacity of Deputy Surveyor 
General [ 348 1, with the  Mathematical Instrument Maker, Saiyad hiohsin Husain, 
responsible for repairs and construction [ 164,357-8 1. 

I n  September 1845, llohsin Husain u as summoned up-colultv to accompany 
the Surveyor General to Agra and take over the  equipment and b~struments  
deposited there in the  ordnance magazine during 1841 and 1842. These were 
moved d o n  to Calcutta, except the great theodolites, the base-line apparatus, 
and other articles required in the field, ~ h i c h  were delivered a t  the field office at 
AUahEbiid [341]. About the same time the instruments from Boileau's magnetic 
obserratory at Simla were deposited a t  the Agra magazine [IT, 118 1. 

Survey instruments were precious, n o t  so much on account of their intrinsic 
worth, but  becanse of the very great d iacul ty  of replacing them, and the  loss of 
professional time in the  e ~ e n t  of loss or damage. The Surveyor General writes 
Rivers whose 15-inch theodolite had been looted, though recovered soon after u-ith 
t h e  loss of t h e  indispensable eyepiece [ 56 ] ; 

A mishap of this character has never occurred on this side of India, where i t  is the pmc-tic9 
to post a sentry over the instruments, and they are a l w ~ p  accompanied b ~ -  a y a r d  on the line 
of march. On dark nights, or in lorslities of bad repute, we usuaUy multiply the guards ... by 
malung the kalashia or carriera stnnd eentrg. These precautions are indispensable in a c o u n t q  
like India where glittering metallic substances are supposed to be very valuable. ... 

As to the danger of travelling on dark nights-...our invariable practice in hot weather on 
account of persons cn-g great weights undor a hot uun being very Liable to "coup de 
soleil"-flombeaux of courae accompany the theodolite on such occasionss. 

'Ln 1849 Du Vernet's party v a s  in the field iu the  Hoshigrpur District when there 
wa9 a rising of the Sikhs, and Charles Olliver with his triangulation detachment 
and baggage was captured [ 35 1. H e  was rescued after a few days, b u t  
all his private baggage was lost, and of the public instrumente under  hi^ charge, although 
m y  were recovered, some were found S O  much injured as to be unseniceable. ... 
- Among the recovered articles is a 12-inch theodolite, ... once a beautiful instrument, and 
a o q h  a t  present &ervimable by reason of the distortion of its graduated limb, still -ng 
p d  are in good order. ... AE the defective pn rts... can be most econoflically repaired by the 
ori@al maker ... 1 would recommend ite being aent home for that  purpose. ... A new azimuth 
airole will be absolutely necessarg 1 35 n.5 1. 

' 

At the -me time I fomard another 12-inch theodolite which has become ~ n s e r r i - b l ~  
from the divisions being effaced by wear. This also I...recommend m y  be m n t  to &Iessrs. 
noqhton  & Ejimms to be ro-gradunted and put in good condition. ... 
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I am not  induced to  advise thb course from Any disahtisfaction with the ... instrument 
Maker's Department. ... Every species of repair work ... can be well executed in Celcutta, 
excepting the  +uation of the higher class of circles. Blr. Simm surp-es nll artite in the 
world in this difficult branch of his profession, and his newly invented dividing engine is 
excellent a contrivance tha t  the re-graduation of t 11w theodolites not  only be executed b y  
hirii with greater precision than in Calcutta, bu t  also more economically1. 

Garforth's natural reluctance to dismantle his large theodolite in the  fieId has 
been noticed in contrast to the confidence with which the  Surveyor General tackled 
the  job himself [ 156 1. R e m y  gave hh instrument constant personal care and 
attention, and in his rules for care of theodolites he notes tha t  
the best oil for lubrication is tha t  derived from the  f a t  of fowb, ducks, or  geese. I t  should be 
prepared in winter. The fa t  should be put  into a clean, dry, bottle, and corked. The bottle 
ahodd  be boiled taking core that neither water nor steam obtain accem to the fat, as aqueous 
particles in the oil would ... rust any articlas to  which it might be applied. After boiling, t he  oil 
ahould be  run off from the dross. ... The oil should then be pu t  into a long narrow bottle m c h  
as an mu-de-cologne bottle, which should be corkod and hung in the sunshine. The pure oil 
will float on the surface, and any remaining ... fibre or other dross d subside. After a few 

rest, the  pure oil ehould be decanted, taking care not  to shake up the dross'. 
Strange mould never be defeated by any instrument ; 
About a week before taking the field, an accident ... threatened most untoward conm- 

quencea. ... I have, besides the siderial chronometer, ... a solar chronometer ... by Arnold & Dent. 
This chronometer one day stopped. On examining i t  I could find no injury, and ... concluded 
it, required cleaning and oiling. ... On taking i t  to pie cee... I...rectified i t e  defecta. 

Only two d n p  after this, the siderinl chronometer a b o  stopped, and a t  a glance i t  was 
evident that, one pivot of the balance wheel aaa broken. I therefore took i t  to pieces and 
found t h t  the broken pivot was quite dry and oovered with a tine red powder, ah i ch  I con- 
ceived to have been rust ... aa the pivot and ita hole were perfectly dry. I determined ...to 
repair t h i~  damage, and after three dare most anxious lnbour I was so fortunate as to mcceed 
oompletely, the chronometer having since, apparently, kept  as  good a rclte, aa formerly. ... 

H d  these two instrumenb failed me ... they could not  hnve been replaced in time to take 
star obeervations at all my appointed stations3. 

Du Vernet od  the other hand was more Like other men ; 
The chronometer hae not  been in the hands of a w~tchmeker  for nine or ten years, if not 

for a greater time. It stops and apparently requires clraning. I hnve forwarded i t  to Captain 
Thuillier t ha t  i t  m a y  undergo the neceasarp r e p a i d .  

IVaugh rebuked Walker for not taking his instruments into recess quarters ; 
. Leaving out the  question of risk of fire, damp, white ants, and rough usage, all of ahich  

being foresoen m y  be  to B cortain extent gunrded against. ... there are thourwrndu of c. ls~~nlt iw 
unforeseen which require the eye of 8 mneter to  pro\<de a remedy when thoy occur. 

B u t  the chief reason why a surveyor should bave  hi^ tools alwaya a t  head during the receaa 
is this. Tbey fill require to be put  in order, cleaned, lubricated, adjusted, wired perhaps, 
besides pe t ty  r e ~ i m - a l t e r a t i o n a  in fitting of boxes-new cases when necesssry-arrange- 
m e n b  for t r a n s p o r t e n d  hundreds of minor jobs too numeroue to mention. ... Bloreover the 
~seistante require t o  be  instructed in t h e e  pa* of their duty,  besides learning the use of the 
instrument8 which they cannot do unless the instrumente are a t  hand5 [ 157 1. 

The workshop established a t  Cnlcutta in 1830 for the repair of the instruments 
of the Great Trigonometrical S~inrey had soon been flooded with work from all 
&-ections [ rv, 125-7 1. Barrow hod built up  a capable staff of skilled workme11, 
but after his departure the workshop passed from one charge to another and the 
workmen drifted away. 
- T h e  bus ines~  man~yement  and correspondence had been a heavy burden, first 

on De Penning the Chief Computer, nnd then on Bedford, Deputy Surveyor General, 
till the latter succeeded in passing the burden to an  extra-departmental officer 

' D D n .  462 ( 333-6 ), SC.. to A l i l .  Dcpt.. 19-7-48. * D D n .  369 ( 17 ), 26-11-49. ' n n n .  6D.l ( 79 ), 
Strarlge to Sc., 21-&51. '1)Dn. 602 ( 18.5). to SO., 2-63. 'DI)n. 592 (197),  SG. to Kalker, 1 4 4 5 6 .  



~espo l l~ ib l e  to tho  31ilit,rtry Board. Earlv in 1844 Croodxqn, n o x  in charge, caUed 
p1,tention to the  pressure of work and th; inadequacy of staff ; 

There ie not..  .rr European a r t i z ~ n  in Calcutta to whom t h e  repnirs a n d  re-adjustment  of 
surveying a n d  philosophicnl instruments  can  b e  e n t r u s h d  ...[ a n d ]  few men on  t h e  estsb. 
lhlunent who oro co~)nblo of undorteking the  finer ... ropaire of such instruments. ... T h e  number  
of tl~eodolitss alone lately received through t h e  areonal from t h e  Allahabed a n d  Chunar  
magazines a m o u n t  to a b o u t  108, exclusive of others  from t h e  Revenue Board,  Surveyor 
General's D o ~ a r t m e n t ,  a n d  other  services'. T h e  t ime ... taken in repairs of these ... a n n o t  
poseitly be ... under  3 yenre, whilst others wiLl in t h e  meantime be  coming inz. 
B e  asked thnt  about  two-thirds of the work might be pnssed o-ierseas to England. 
MTaugh, who had just bccome Surveyor General, asked tha t  t h e  instruments  he 
moved elsewhere a s  there was no  room for them u i t h  his headquarter offices. The  
Blilitarv Board recounted the  recent history of the  workshop and asked Govern- 
ment  (0 re vie,^ t h e  %.hole nlntter t h a t  i t  might be restored to an  ef3cient state. 

Blr. Gray hold charge of t h e  offico until  t h e  1st  December 1839, when Captain ... Boilosu 
wm appointed Superintandent. ... Cnpt. Goodvqm succeeded ... on the 17th No\.ernber 1843, 
and still retnins t h e  charge. B u t  when t l ~ i s  officer was appointed Garrison Engineer  ... t h e  
workshop establishment with a11 t h e  numerous a n d  valuable instrumenta a n d  tools were 
removed into tho Forts,  a n d  now, from w a n t  of ... ofEce room, suitable workehops a n d  godo-, 
... t h e  whole establ ishment  is... almost  disorganized, a n d  scarcely working at all. ... 
. The  conduct a n d  mnnngement of t h e  h f ~ t h e m a t i c a l  Instrument  h i a k e r ' ~  establishment ... 
has been entirely seperated from t h e  proper hend of tlie establisllment since hlr. Bar row le f t  
t h e  Presidency, tllnt gcntlerren, and  subsequently Syed hlohsin, hn\ ing charge of t h e  impor tan t  
field branch immediately under  t h e  Surveyor General. ... Kow t h a t  t h e  Burveyor General i~ 
hinls~>lf a t  Calcut ta  as well fie Syed niollsin, there seems to b e  n o  reason why tile Mathe-  
matical Ins tn iment  31nker should not  aesume his full charge. ... 

The  estnblislunent as at. present  constituted is wholly u n e q u l  to meet  t h e  cnlle m d e  
upon it. ... \I?lile there a r e  a t  this  momerit 93 theodolites of var io~m kin& requiring repoire. ... 
oi lS  17 were repaimd d w i n g  t h e  last. year. ... And ... n o  fewer than  110 theodoli&s &e lying 
meless to t h e  State .  ... This great eccumulat,ion ... has entailed ... supplj ing a far  greater  number  
of aer\-iconblo new instrumenta than would have  been n e c m q q .  ... 

\Ve bog to s u b m i t  the  following proposals. ... Syed BIohsin being unaBle to read  o r  keep 
accounts cannot  be  recognized as t h e  HEAD of t h e  office. 

1st. T h e  establishment to be  permanently at tached to t h e  Surveyor General's Deport- 
ment  =...am orginally intended, b u t  in consequence of t h e  liability of t h e  Surveyor General 
to be ... for long periods absent  from the  Presidency, t h e  actual executive charge ...to b e  vested 
in the  Deputy Surveyor General with a n  allowance of 100 rupees a month. 

2 n d ~ .  hlear Syeed Alohsin t o  b e  h l o t h e m n t i ~ ~ l  Instrurncnt Maker. 
3rdly. Offices, g o d o m s ,  a n d  workshops to be  prepared ... in t h e  compound of  t h o  Board  

of Revenue OfIicc', immediately adjoining t h e  Surveyor General's office. 
4thly. hlir  Gyeed be authorized to engnge ... a n  assistant a t  a suitable salary [ 358, 360 1. 
6thly. ... Make some sm11, increase to t h e  permanent  estat)lishnent, a n d  ... a considerable 

increase ... of t h e  contingent charges a n d  temporary establislunent. ... 
6thIy. All u n s e r ~ i c a a l l e  instruments should b e  sold, ... a n d  ... a greet number  of t h e  re- 

pairable instruments  a t  once sen t  to England to be repaired'. 
W~*oughton r a s  thereupon appointed Superintendent of tJre JIathematical I n s t m -  

ment  Maker's Depart.ment. with Blohsin Husain in technical charge [ 348, 357 1. 
The assistant eugaged was .an artillery bombadjer named Crihhle, u-ho proved a n  
excellent mechanic and vnlu'able assistant, capable of taking charge on t h e  numerous 
occasions when Blohsin Husain was called u p  country. Ln 1853 h e  w& transferred 
to open an instrument depot at the  Thomason Engineering College at Roorkee [ 166, 
358 1. Thuillier took over charge from l?'roughton in 1847.  

A Sear later the  Sunreyor General u-as 6f.U pressing for the  sale of fiurplus stock, 
and for the  issue to field units of servjceable inctrurnentri of earlier p a t k r n s  ; 
A soon RB a new batch of instruments  arrives ... no one will n ~ e k e  use of t h e  old with 

good p a c e ,  though t h ~ y  may be  qui te  as t rustworthy.  ... This ie h n m n  nnture. ... T h e  firat 
batch m e  very excrLlont imple~uents ,  y e t  I find i t  difficult to  get parties to t a k e  tllem6. 

lT l l e  c l o p i o ~  of ruv. nryu.. XKT'. and LP.. lnrpelj accountc? for this [ r r ,  229 1. 9 J)h. 4.51 ( q]-7 ), 
C w d u y n  to Mil. Ud.. 8-1-43. 'after  BC.'s request of 13-1-44. 'Dlhl. 4 5 1  ( O ), hlil. Ed. tc, hlil. h p t . ,  
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fi+\ Business continued to expand, and Thuillior's nrmual report of 1852-3 gave the 
total  work performod b y  t h e  rnnnufecturing bmnch,  exllibiting t h e  number of instrumente 
m ~ n u f a c h u s d ,  r e ~ n i r e d ,  exnrnined, purchased. pecked, a n d  re-issued, %ether with a com- 
parat ive s ta tement  of expenditure incutred, ... detailing tho  difference betweon the  vnlues of 
tfie i m t w e n t e  when received, a n d  when issuod af ter  repair, ... shewing n bnlance in  favour 
of t h e  actunl  working of the  department .  

Dur ing  the  yenr under  review ... t h e  business [haa heen]  plnced on a more extended footing 
by t h e  Addition of a General Depot  for t h e  safe custody a n d  deposit of all mnthemAtica1 a n d  
murveying instruments. ... T h e  whole of the  instruments heretofore existing in t h e  ersennl of 
Fort William and the magazine a t  A l b h a b a d  have  been transferred to my charge, and  suitable 
premism allowed in Park  Street,  immediately opposite t h e  Surveyor General's office. ... 

a T h e  transfer of the  instruments from t h e  arsonel took place on  t h e  31st of J a n l ~ n r p  laat, 
whilst t h e  contents of the  Allnhnbad magazine were received on  t h e  8 th  J u n e  last. ... The  whole 
of these instrumente being now under  t h e  h f e t h e m e t i a l  Lnetrument hfnker's o m  eye, h e  ie 
able to a d a p t  them ...to the  peculiar wan te... of individunl branches of the Survey Department ,  
t h e  Depar tment  of F'ublic 'A'orks, a n d  other  miscellaneous branches of the public service. ... 

T h e  whole of the  stores being concentrated in one Depnrtment ,  indenting officers can obtain 
their wants  in n much more satisfactory a n d  speedy manner .  ... 

In the workshop the suporior ... skill of hlr. Cribble, tho  Assistant nlathematical Ins t rument  
Mnker, a n d  llis supcrintendenr,e over t h e  ... workmen, h m  been lost b y  h i s  transfer to t h e  
Roorkee depot ,  ... hnving been s truck off on t h e  21st J n n u w y  h s t .  ... T h e  Storekeeper, Syed 
Imneil, in addition to his office duties, mnkes himself tmeful ... supervising the  nrtificers [358]. 

. .The g a r ' s  work included 
new i n s t k m e n t a  ... minr~fac tured ,  789-repaired a n d  ndjustod, 630--exmlined, cleaned, a n d  
adjusted. 381-purclmsed, 1,327-packod, z g k r e f u s e d ,  216. 

Of instruments  mnnufactured, t h e  principal ones a r e  ; 

Bare, .standard, steel, 6-ft., radunted. 
Cllain~, imn, Gunter's and khrmrah. 
Frerr,enork for tracing glrmsea. 
BeLiotrupee for O.T. Survey. 
Levelling instruments converted from old 

the~rloliterc. 
Levelling n t a v e a .  

Planetablea, O.T.R. pat'ern. 
Prdtractors, brass, electro-plnted. 
Rules, ebony, parnuel. 
Quadrants, rockets, for Ordnance Department 
Scales, brass, kbusrah. 
Screw press, for pa r for S.G.O. 
Theodolite stan&, gated heads. 

Repairs  a n d  adjustments. ... Some of t h e  theodolites hnve  been extensively altored, a n d  
w n v e r t e d  from t h e  old principles into good useful implements of the  prevniling Everest 's 
pa t te rn  [ rv, 144  1, and other  have hnd additional ad jus tments  eppl i td  to  nllow for t h e  greeter  
y e a r  a n d  tear  which the constant daily use, especially on Revenue  Surveys, renders necessary. ... 
,. T h e  lithographic press repnired was a n  old wooden one transferred from the  Government  
Proas, ... a n d  b y  altering the  construction from scraper t o  roller principle, and  adding other  
contrivances, a v e r y  old and  worthless implement had  been turned to good account [ 3 2 g  1. 

Almy of the lesser instruments for R,evenue Surveys were purchased locally, 
these instrumente being made much  chenper in t h e  b e z w  t h a n  could have been effected by  
th& estnbliahment, nnd hnving been demnnded in m c h  large quantities ; ... m c h  instrument  
being *wed a n d  approved b y  t h e  Blnthemnticnl Ins t rument  Maker. ... 
1 ;  .. T h e  totnl actunl expenditrue, exclusive of t h e  purchaqe of new instruments, b u t  a i t h  all  
other  chnrges, bo th  permanent nnd contingent, nmounta t o  N p e S  16,887-2-4. ... The  esti- 
m t e d  vnlue of t h e  work performed is 17,959-16-3, excluding those i t e m  purchased ~ n d  
h o d .  ...'This, however, is irrcspoctive of house-rent1. 
" 

The workshop did much to facilitate print,ing of the postage stamps [ 329,333 ] ; 
F o r  ...p rinting nn enormous quant i ty  of postnge s tnmps in t h e  ljthogrnphic p r e s  n t tnc l~ed  

to t h e  Surveyor  general'^ Office, and by  t h e  skill and energ? of the  nlnthsmnticnl Ins t rument  
Maker, n o  lem thsn  8 imperial s m  . . .p  remes were prepared in t h e  coume of a f s a  montlw, al l ich 
enabled the  Department  ...to furnish ... upward8 uf 40 millions of Queen's heads before t h e  1s t  
of O c t o b e r _ h t .  These presses now form n most 11~ofu1 addition t o  the  stock of the 12itliogra- 
phic Branch  of tlle Surveyor General's Ofice, a n d  ... nnswor adrnirnbly for striking off t h e  best  
d m r i p t i o n  of lithogrnphic work. ... 

Extm artificers have boon sanctioned, ... b u t  a s  ye t  I h a v e  been unabletoprocuro h y o n d  
a very few hnn&, the  E a s t  Indinn Railu-ny Departnlont l ~ n v i n g  secured tho srrvicr~s of ell 
t h e  bes t  men in the  to-. ... Tho r t ~ p i d  incrense of surveys in pc.gu, h r r n c ~ ~ n ,  in tho Punjrlb, 
and t h e  H.w.P. ,  together ~ t h  t h e  pressing requiremnnts of t h e  Deptwtrncnt of  I'r~blio \Vorks 



now extending in a fourfold ratio all over the country, have c s d  en  h e n e e  demend on 
the reaoums of theDepnrtment [ 299 1'. 

la his r6por-t for 1966-6 Thuillier noted that 
the theodolitee have ormupied the most time in their reconstruction, and extennive alteration 
from old to new principles. The demands for perambulators and levelling stavea have 
immense, the  former ...being difficult and tedious to m ~ k e  [ 161-2 1. Heliotropes and plane- 
tablee and tripod stan& for various instruments have l i k e w k  been much for. ... 

The sum of 10,168  rupee^ h ~ s  been expended on the p u r c f m e  of new inntrurnents during 
the year. Alany very excellent instruments )love been thus obtained, bu t  doubtless a t  a w s t  
double of that of the English price, and tho quantity in store L still a t  the lowest ebb. ... 
Every expedient I n s  been used ...to render the very old ones, many of which ought long sinoe 
to have been condemned, fit for a temporary purpoee, aa tho only way of making early com- 
plianca 6 t h  most pre~sing ... requisitions. 

H e  pressed for increased clerical establishment; 
Promptness in compliance with all c ~ l l e ,  and ... early d ispo~nl  of all nwounte and busin-, ... 

is an  essential element. ... To provide for the early preparation of our annual and  monthly 
statements, ... wlljch under a m  existing circumstances are difficult and troublesome, s n h  
under the new system are peremptorily d e m n d e d  b y  the Military Auditor General'. 

At t h e  end of 1860 full control of the Department, both the instrument depot 
and workshop, was transferred from the Inspector-General of Ordnance & Blagazines 
to the Deputy Survejor General himselfg, and the  first report under the  n e u  
arrangement mas submit.ted by the latter to the  President of the hlilitary Finance 
Department. After giving the history of the  department from 1830, Thuilber 
explained that  uhen the ofice  as controlled by the Ordnance Department 
all mnttera connected with the contingent expenses required the  pre\ious sanction of the 
inspector General before the 3iilitRry Auditor General would pass the bills. 

The  purchase of all instrumen ta...to .meet indents previously eanctioned b y  himself still 
required confknation by the Inspector General. ... All indents and requieitions of every 
description required the Inspector General's countersigneture. ... This a11 led to great deley 
and extra work which would now be eaved by the  transfer to the  Deputy Surveyor General. 

m e  control exercised over the workshop rests, in the  first instance, with the Mathl. ht. 
BI,laker, who is responsible for aU the mechaniwl duties, the  e5ciency of hb artificers, and 
for the quantity of work they daily perform. H e  acts entirely under the guidance and d . r i c e  
of the Superintendent, which is responsible for the administrative portion of the  Department, 
and for the economical working. ... 

The  Superintendent, being non-residentis], with other multif&ioua duties to attend to, 
c ~ n  only exercise general supeniaion and check, bu t  from hie daily in tercome and inspection 
being a t  all time within easy access, the  business proceeds ... without hindrsnce. ... 

The Superintendent is the most likely person to know h o k  to regulate the demands. 
H e  pointed out the difficulty of preparing a budget estimate. , The Deyart.ment 

was "liable to receive indents any day to the  extent of sevoral thousand rupees 
value". It had been "~uddenly called upon to supply the ne-sly raised Bladrm 
Revenue Surveys with instruments to the value of about Rs. 73,216-10-0. ... No 
foresight.. .can help ...to...g jve a tolerably fair budget to the  Finance Department "4. 

JDDn. 661 ( 49) ,  Supt. m. to 3fiI. Rd., 15-3-55. 'DDn 662 ( 4 3 )  Supt. w n .  to 10. Ordnmce, 
1-2-58. 'co. 1222 of 21-12-80. 'nro. Recorde, USC. t o  Mil. FJI., 28-11-61 ; a. supply of insts. for 
rev. s v e .  [298-!3 I. 



CHAPTER XI1 

TOPOGRAPHICAL SURVEYS : MADRAS ESTABLISHNENTS 

GANJAM : Qoomsur, 184450  - ORISSA : Cuttack Trilm..hry biahiils, 1850-3 - 
Sambalprr, 1853-7 - Orisfin Coast, 1857-8 - TriLdary  dlahZls d- Khond Hills,  
185841 - HYDERABAD : d i o r k t d  & Brown, 18ld-50 - blulheran, 1855-66 - 
N m m ~  HILLS, 1844-52. 

B Y 1844 the HyderEbLd Survey was the only one of Mackenzie's topographical 
parties'still a t  work, and all the 3Iadras districts except Ganjam had map8 
tha t  were considered suEcient for the times. The coaatal, well populated, 

are- of Ganjam had been surveyed by Charles Snell between 1830 and 1833 
[m,  104 1, but there remained the wild hill tracts to the north-west where the  
tribes still indulged in ghastly human sacri6ces [ IV, 254, 456 1. During the military 
operations of the l a b  thirties "desultory route surveys" had been made through 
theso hills by Thorold Hill and his assistants, effecting a tenuous extension of 
Snell's surrey into the unknown, but with'no regular triangulation [ IV, 254-5 1. 

Hill had taken ~ i c k  leave to Europe in 1811 and work was not resumed until 
in 1643 tho Madras Government appointed John Halpin, who had no previous 
experience of survey. During his firat season Halpin surveyed a route through the  
m b n d  ELills into Patna State south of Sambalpur. He r a s  then, placed under the 
ordem of the Surveyor General, who directed him to concentrate on a network of 
triangrllation and connected routes ; 

With regard to the apprehended difficulty of carrying on 8 minor trirrnguletion in the  
country, ... I am not  a t w e  that any physical obstncles a n  exist which porsovernnce a n d  
skill will not a m o u n t ,  but  them m ~ y  be political and economical considerntions. ... 

Dmltory operetiom patched together, and attempted to be combined by astronomical 
obsorvntions made with inofficiant portable instruments, are utterly valueless as surveys, nnd 
can only be considered n9 reconnnissance or rough exploration. 

All routoa between extreme points should be direct and straight as possible. ... No at tempt  
should bo mnde to confine the route to paths or roads, becnuse your object is to survey a country, 
and not  memure rorrds. ... Blinutuness of detail and the correct determination of the relative 
v i t i o n a  of distant pointe c a ~ o t  be attained by one process. Such an  at tempt always lesde 
to foiluro. The correct determination ... of d i s b n t  points ie the pri mary... object. The d e t o i .  
are subordinnts theroto, and ... cannot be ~ l lowed  to influence the main work1. 

With two asshtantss Halpin made his headquarters a t  Berhampur near the 
coast. H e  started triangulation north of ParlBkimedi in November 1844, and in two 
m o n t h  had completed 800 Rquare milefi of triangles filled in with planetable and 
route survey ; further work wns prevented by sickness3. Even smaller outturns 
followed during the next two sensons, and a t  the,end of 1840 the Surveyor General 
brought Halpin up to  Du Vernet's triangulation party for training 1385 1. 

On return to Canjam H~lp i I l  waa again gricrously iU, and he died a t  Berhnmpur 
on 30th Kovember' 1848, after which the senior mjistant, Robert Howard, took 
over chargo and extended survey north of Palkonda. Work was still interrupted 
by sickness, and Geld season restricted to about four months' [ 168, 421, 463 1. 

The 1Indras Governmerit now nominated George Saxton for charge of the survey, 
but JVaugh took the precaution of attaching 1Lim to the Eaqt Coast series under 
Hill for a full season's training. H e  ~ n s  given charge at the end of March 1850 ; 

'DL)n. 491 ( 6.i-8 ), SG. to Halpin, 2Cr7-44. 'Hobt .  H o ~ a r d  k C h m  SOBU jr. DDu. 402 ( 7 5  ), 
%port, lW-6. 'lraro. 135 ( 4 - 8 ) ;  140 ( 27-31 ) ;  $.inch ary8. Gnnjnm & J e y p m  Agcnciea. 1844-7. 
1819 10 Caf. ( 3 - 7 .  1131 ), most  arti.stio nbtuied hills. 
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I nm informod t h ~ t  you have acquired a knowledge of  t h e  principles of t r i ~ n g u l a t i o n  a n d  
cornpulntion-t)~flt you liflve m ~ d o  yourself acquainted w i t h  t h e  w e  of t h e  instrument8 a n d  
method ofadjusting, clenning, and taking care of them-that you have learned t h e  office forme< 
t h a t  you hnve beon inspired with a proper sense of accuracy a n d  care,  a s  well in the  making 
.of obaen.ations AR in recording and  reducing thcm-nnd finally t h a t  you hnve ncquired ~ o m i  
skill in  t h e  use of t h e  plain tnble. 

13'ith this stock of acquired skill a n d  knowledge, you will ... t a k e  charge of your  survey  
under  v e v  difierent circurnstanccs from a n y  ofire;  who h ~ s  been appointed for m a n y  years  
to the  hladraa topographicel survey. ... I look fo you to raise t h e  c h s m r t e r  of the  survey  t o  
Iliglier stondnrd, and  introduce a systcrnntic and  energetic poriormance of du ty .  T h e  sys tem 
w h i c ) ~  hns hitherto provniled can n o  longer Le tolerated. ... 

As t h e  whole t rhct  of country is more  or less unhenl thy,  nnd t h e  swson  during which t h e  
par ty  can be snfely employed ... is extremely limited, your  enquiries should be  dirocted t o  
ascertnin precisely tllo limiting dabs, ... and ...p re\.ent nny p a r t  of t h e  fnvourr~ble s w o n  being 
wasted. ... F o r  t.he pnst t w o  years t h e  pnrty under  h b .  H o n n r d  have  done litt le more  t h e n  
xnarcli o u t  and  return again to h e ~ ~ d q u ~ r t e r s .  ... 1 a m  prepared to mnke e v e 9  allowance for 
t h e  climnte, and ...to allow a slower r ~ t e  of progress in a d f i c u l t  country, b u t  t h e  moderak.  
qunnti tg  of work mufit be executed by  e v e ~ b o d y .  -.. It  will be  your  d u t y  ...to p b c e  on record ... 
t h e  numbrr  of times each inclividunl h ~ s :  lef t  t h e  field at a n  early period, the  length of t ime  h e  
h a s  r r m i n e d  on t l ~ e  sick list, a n d  your  opinion of his bodily heal th,  act ivi ty ,  a n d  zeal'. 

hleann.liile Howard and lus three a ~ s i s t a n t s ~  were struggling to extend t h e  
Eurvey bj- triangles, route sun-ey. and planetable to the  west of Bobhfli ; 

JVo hnd first t o  thread a.. . junfrl~. valley, t h r o u p ) ~  which we rmssed with great  d i f i cu l ty ,  
n.llc-rc ... the  seeds of t h e  fever ... llnd heen s o u n .  ... As wo nscended a high ghaut  a n d  came 
upon n fine op tn   count^, wit.h low grass?. hilLs, devoid of wood and  studded with large 
l i l l r~pes,  ... we were, nit11 the  a p o t h e c n ~  and  mos t  of t h e  a m p  iollomen;, prostrated wi th  fever. 
' i h ~ q - h n ~ , ~ n t . d  in the  early pnrt, of t h e  month  of J a n u q .  - Since the; we continued s o  ill 
t h a t  I determined t o  qui t  th?  hills a s  a temperer;\- mensure. ... After  ... a c  were somewhat. 
impro~7c.d in h m l t h  we ... w d e  a couple of mnrches u p  t h c  valley when T a n d  t h e  o ther  s u b -  
aListnnts had a return of our  fever, a s  also many  of t h e  c a m p  f o l l o ~ e r s ,  and  o u t  of a n  escort  
of eiphtcen nnpoys fiftncn men were on t h e  sick reljort t h e  eerond d a x .  

Tho  a p o t l l e ~ ~ r y  hnxing procnnded for ~ n e d i ~ a l  a id to 17izinnsgram, ... medicine brought  
a i t h  us boing expended, I h a d  n o  alternat.ive l e f t  b u t  to proc:ecd also t o  Vizianagrnm3. 

T l ~ e  outturn for se.asori 1849-50 had been confined to obserrat.ion a t  six tiill 
&t.ations, planetable survey of 1.50 square miles, .and a route surrey of 50 miles4. 

Saxton took charge in May 1~50 , '  and after  t,lie rains rn'oved the  par ty  north 
i n t o  Orissa as the Bengal Government had asked for sur rey  of the Cuttack Tributary 
&Iati,?ls [ nr, 187 ; v,  pl. I ] .  H e  broke o u t  from a side of t he  South Parasns th  
fieries! I\-,  59-60 1, and worked soutl] through t h e  Nilgiri Hills near Ralaso~e.  ITithin 
two months h e  and the greater par t  of 11;s establishmrnt were donn  v i th  fever and 
retreated to Cuttnck. Z low~rd  and Kblg carried on alone for a fen- weeks lor~ger. 
Only six angles of the first three triangle; had been observed, and about  376 square 
milea surveyed by planetable on the  1-irlch scale8. 

The  Surrcyor General WRS bitterly disappointed a t  this disastr011s s ta r t ,  b u t  
felt  reluctnnt to derlnro t h e  undertaking imprnrt,icable. T h e  hill trnct..:is covered with dense 
and  unnholosomr foreat, ... with a spnrae populntion of  aboriginal tribes in t h e  lonee t  s tago 
of bnrbnrism. The  Innd, therefore, possossus a ~ ) p n r e n t l y  n o  intrinsic value ... as a source of 
imrn@dinr*. rovcnua, a n d  although i t  h a s  ~ o r r ~ a t i m c s  formed t h o  accno of 1or-l disturbnnc&e, 
t h e  pwtinl m i l i t n ~  operntions for their  euppremion have  boon of smnll politicnl importance.- 

xovorthnlcss, however ~ p p a r e n t l y  vnlu~lescs t h e  count ry  m n y  be, a rnnp ...is a desideratum, 
for a knowlodgo of ... a country is  t h e  first s t ep  to irnj)rovemont, a n d  ... must  be based on  g&d 

[ t p a g e  1. ... I could n o t  ... suggest t h e  abandonment  of t h e  u n d o r h k i n g  [ 176 1'. - 
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,. . After cor~sulting the  civil authorities he concluded t h a t  Saxton had taken t h e  
field much too early and t h a t  t h o  field seaaon would have .to be restricted to abou t  
four months, from early Janilctry to the end of April. H e  asked the  Deputy Surreyor 
General to supervise Saxton's arrangen~ents  ; . '  . , . .  
! Liout. Snxton wna instructed in his  profession by Captain HiU, a n d  his m h - m q i s t a n b  are 
practised plnnetnble surveyors  s n d  dmftemen,  b u t  t h e  naJure of t h e  climate is such ... t h a t  
t h e  u tmos t  d i f icu l ty  m u s t  prevail. ... The  history of t h e  Survey D e p r t m o n t  shows more 
or  Iem constnnt  s t ruggle against  such  difficulties, b u t  in n o  c m e  hns a survey pnrty suffered 
so  constantly, a n d  with such complote disorganizetion, a s  Liout.  Sexton's. H e ,  however, 
e n t e r b i n s  p e n t  hopes of success tiiis yonr. 1 hnve supplied him wit.h.rnodical instructions ... 
which finvo b m n  followod with success on t h e  trigonomet.ricel and  revenue surveys [ 4 5 8 4 0  1. 
... I tn le t  t h a t  ti le work will progress sntisfactorily. 

This scnson t h e  Coa5t dories ... is expected to cornplnte t h e  great  t r i anp ln t ion  u p  to Ralasore 
and  to mnke s o m e  ad\,ance from t h e  h'eilgherry Hills towards CS~ttsck [ 2 5 4  1. \\'hen it 
arrives a t  Liout,. Sexton's ground ... h e  will be  relieved from the  principal t r ianguhtionl .  

Fo r  season 1850-1 the  par ty  was reinforced by three sub-assistants from t h e  
npderiib5d survey [ 178,421 lev and Saxton was directed to work triangulation south- 
xarc1.s to co~nple tc  t he  sur rey  of t h e  hill area and make cont,inuous connection with 
the earlier revenue surveys [ nr, 185-8 1. The Surveyor General did not like t h o  
idea of a road su r r ey  between Cuttack and Saxnbalpur ; 

On sevorc~l occnsions t h e  Gnnjarn Survey pnrty h s  detached a sub-assis tant  to accompany 
the  Agent for Xlcrinh ~ac!rifices, b u t  I a m  not  awnre t h a t  a n y  results hnve been obtained in e x -  
tenfiion of o w  grcy~apf l ice l  knowledge of t h a t  interesting pnrt  of the  country. ... E v e r y  
surveyor so dotached h a s  dotorioratcd in professional qunlifictitions, or fnllen into Inx hab i t s  
of survoy. ... All t h e  rou te  surveys execllted by the  Gnnjnrn Survej., ... from t h e  t i m e  of  
Captain Hill dow-nwards, hnve beon of t h e  lowest ordor. 
He  insisted t h a t  if any  assistant via3 detacl~ed for such route survey he should be  
specially trained to work with a 5- or $-inch theodolite and a perambulator ; 

I 'he routs should elwnys originate from, and terminate a t ,  objects whose geographicel 
poeitione have been already ascertained, or which can be connected h e m ~ f t e r .  T h e  ... t raveme 
should be  mrofully recorded, tho angles being repented 4 t h o s  on 2 zeros, r e g d a t r d  by  t h e  
magnetic bonrings, a n d  t h e  distances determined by  3 p e r ~ m b u l n t o r s  reeding difforontly, 
whose errors h a v e  been well ascertnined3 1288 1. - - 
Gover r~~uen t  agreed t h a t  the  road surrey shonld await the completion of t he  topo- 
graphical survey, and  Saxton was directed to coilcentrate on the surrey of t he  
-tributary states, to reach Angul and Ntiykgsrh as early as  possible. 

Di i ru~g 1851-2 t,riangulat.ion extended south of Cuttack, with " 13 principal and  
43 secondnrg triangles, finally obsemed IlorizontaQ, with verticals of all principal 
a n d  a few of the  secondary stations". T~.iangulation was of good qualit,?-, observa- 
tions .being regularly t aken  to heljotropes. Con~putations kept up u-jth t he  work 
'and point? were iasued for $-inch planctabling, a i t h  a few ready for the  next  
serison. Tl& yas the  fwst really satisfactory season'a work'. 

During season 1559-3, work corered Ang~il and Rayiigarh to t.he south6, and  
the Ciril Superint.endent pressed for the early s w e y  of the s t . ~ t e s  of "Ooodeypoor, 
Juslipoor, and Sumbhal~)oor"  away to  the north-west. T l ~ e  Surveyor General 
doubted t , l~e  w i d o m  of' entendine to such a dist.ance unless Snxtorl had an assistant " 
able to take  over charge in t.he event of fiitl own sickness, and application was 
made to  t.he Directors for the  appointmerit of an oficcr assistant 1 171, 386 1. 
.liield worlr n.ae restricted to three months, Ssr ton  reporting ill April 1853 ; 
.. Mcawrs. Turnbull  nnd Kinga-ere  ... furnishled with pointa oflnstsenson's work. ... hlr .  Howard  
woe dotactled into Ungool to select nnd cloar p r i n c i ~ n l  and  ~ o c o n d n r y  stations. I proceeded 
With tho rost of t h e  p a r t y  to the  extremity of the p r o p o ~ o d  dekbil survey bordering on t h e  
Chilka Lake. ... I wne able  to b y  d o  wn... suficiont ...p oints and  connact them with my principal 
h n g u l i t i o n .  Theso were computed and the Nynfiur Estn te...g iven to h 1 e ~ t - a .  Sumnore a n d  
.SneLl for 1-inch survey. hk. Leigh ... woe also given a b o l d  on 4-inch scale, nnd directed to 
m e y  t h e  R u n p u r  Es ta te .  I then ~ r o c e e d e d  to cornplota tire findl angles on t h a t  side. ... 

, 
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a ' O n  proooodil~g into Ungool I rolioved Mr. Howard from hie forward duties. and gave him 
board on the 1-inoh scnle. ... I now ~dvanced into n very wild and difficult oountry on the 

western side of Ungool, almost totally uninhabited, and bounded further west by an immense. 
n n g e  of hills running from the Nal~snuddy River in a north-wmterly direction. On t h i ~  range 

my most advanced station, from which is a fine view of Boad and the neighbouring Khund 
Hills. ... After completing the azimuth observations I moved back completing the framework.. 
-.. I completed my final work ana vieited %. Turnbull and &. Leigh. Aly camp marched 
into Cuttack on the 31st h k c h .  ... m e  area surveyed i~ about 2,616 square miles, ... 665 a m o n  
I-inch, and tlie reminder  on ]-inch ecale. The detached parties h v e  nearly all suffered from 
fever, the s m o n  having beon very unhealthy towards the end1. 

The  season hnd indeed been a disastrous one, for Chatelier died in November 
and 'Jhrnb~dI in April, whilst Su~nrners was Inid u p  for most of the Reason. 

I n  1854 Saxton informed the Superintendent of t h e  Tributary J l a h i b  t h a t  
ainm I m o d  charge of this survey party four ysrtrs ago I have triangulated over 1,200 
square miles of the Tributary blehels bordering on the three districts of Cuttack, and extending 
to the west h y o n d  Snmbalpore. 800 square mile8 of this area hria been surveyed in detail, 
ait,llgr on the 4, or full, inch ... de'. During the approaching field saason the detail survey 
wa be partly within the Cuttack rnehah to complete the Athrnullick and portions 
of the Bmd estates. ... Operntio ns... d be artRnded in to... the 8w. Frontier Agoncy, within 
which from Snmbalpore towards Odoypore and Jushpore my triangulation will be camed on8. 

During seaaon 1853-4 triangulation was extended well t o  t he  west beyond 
Sambalpur, and  planctabling into the  l ih6nd Hills. I n  addition to hie o m  tr ian-  
plat . ion Saxton paid constant visits of impection to each of Ilk assistants, and  at 
the  request of t he  C i d  Superintendent settled numerous boundary questions, for 
wl ich  p~u-pose he had in 1852 been granted special powers [ 285 ] ; 

Such duties are well phrced in 8 Surveyor's b n d s .  . . .Xis decision hns more weight ...[ with] 
t)le contending pnrties t lnn ... that of another without the knowledge of the country whioh 
the Survoyor mu~st possess. ... Tllc authority ...is an advantage to the whole party. ... 

About 30 miles to the west of Sumbulpur south of the Mahanuddy, there is a very extensive 
tablelend of co~xiderable height, ... fonnorly ... affording ahelter to rebels and marauders who 
were a terror to the surrounding low country. I propom the first thing next sarrson to 
~ s c e n d  this. I hLieve no European has yet been up to i t ,  tho' there are  a police stetion, a 
fort, and many villeges on the top. 

sidm of my triangles give an average of 20 miles. The heights of several of the hi& 
are nearly 3,000 feet, and Raun especially is very *cult of =cent, requiring the hands as  

as the feet in climbing over rocks with precipices on either side. I encamped as  near 
the  foot of the hill as possible..snd started a t  bybreak,  and yet my theodolite only reaohed 
the station a t  4 p.m. They uttorly failed in getting u p  my tent, tho' sent the previous @y, 
and dinner lurd nothing commendable beyond our good appetites. Mr. G .  Howard . ~ 8 6  

cheerful ... and he always shewed zenl and r i lhgneee for any amount of work'. 
The  fiurvcy was specially appreciated for t he  opening u p  of t he  wilder J ) ~ J ~ R  of 

Orissa, and contributing to the  suppression of t he  Merriah sacrifices [ IQ 1, and the  
Cix-il Superintendent continued to press for t h e  early completion of  the  Tr ibutaq-  
3lahl ls  and deprecated extension to the west ; 
: We have scnmely any knoffl~dg0 of the ~~~~eyed portions of 310hurbunj and Reonjar, 
or of the Kbund EL& of Boad, and a correct mnp of the latter is urgently required. The low 
country of Boad and the At.mullick Mehnl have ... been completed tlh year. Them only 

therefore, ... the Khund Hills, the mehal of Pa1 Lshara, and portions of Nohurb&j 
and Keonjur. Until these nm finished, no map of this tract cnn be publiahod6. 

The maps now came in for critickm b y  the  Surreyor  General, who bad ~ 6 -  
rnent& two years earlier t ha t  " the assis tanh ... hare no t  shone a s  draftsmen" ; .- 

~ h e  &a- g...on the huger wale is beautifully delineated, and the dist.inotive clLoracteri&W 
of d13. cultivntion and uncultivskd knds  well nuiintoined. From the drawing I sFlould c o n -  
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j e c h  the whole of the waste land to be open forest, but  ... i t  is difficult to  indicate the varying 
chamcter of forests without obliterating printing and hill features. ... 

I 1 1  

The  hill drawing ie peculiar., I mn' t  m y  I Bdmire i t  as a work of art. ... ,The create and 
-feet of hills are clearly dofined by it, aa well the pr inc ip l  spurs or  underfeatures, and the 
whole connected b y  8 broad wash. The outIines ... are thus merely indicated, and the  forms 
fiot worked out  in full effect by shading or stippling or contour touches. ... ' ,  

Ti& artificial style.. appoa rs... capable of guiding tho engraver, and ie p o r b p  better for 
that purpose than bad nttempte a t  elaborate drawing. The objection to it is the monotony 
i t  produces, all hills being made nearly s i d b r  in character. ... Agood art ist  cnn m k e  a nearly 
perfect representation of nature, and not a mere artificial indication. ... I hope your party 
may...be able ere long to produce work of a higher etnndard [ 176, 291 1. 

Nr. Howard's hill drauing is more elaborate, but  ... the features in some plnces do not 
appear to stand on a horizontal plane. This is a matter requiring great  attention. ... Mr. 
Hounrd'e printing is not very good. ... . . 

. On the  large scale, 1 mile = 1 inch, no more of the minor features of hills is shewn than 
ie d c i e n t  for the geographical scale. ... It -Ices the hill d r a~ r ing  ... look meagro. The 
4-inch -pa are on this account superior in appearance' [ 172, 291 ; pl. g 1. , . 

I n  a later report the Surveyor General found the work 
g ~ e a t l y  improved both in quantity and qunlity, for, ah i ch  every credit due to (kipbin 
Saxton, but ,  as neither himself nor Captain Depree are firat-rate draftsmen, nor imbued with 
the highest talents for delineating ground, the greatest degree of oxwllence ... cannot be 
expected. ... I a m  very anxious to add an officer of first-rate artistical talent  to this pnrt~. ,  ... 
but the exigencies of the service elsewhere prevent my making any redistributions. 

For  some time he had been urging the appointment of a young officer assistant 
who would be able to take charge of the party if ever Saxton's health should 
break doun  [ 169 1. None of the sub-assistants u as suficjently qualified. It was, 
therefore, most welcome when a young Artillery officer, George Depree, a nephew of 
Saxton's with previous survey experience, joined the party in December 1854 with 
two new sub-assistants to replace cas~~al t ies  [ 386, 421 1. Survey waa extended 
x e ~ t m a r d s  through the 3lahd.s and the party left Cuttack, reports Saxton, . 
on Biondsy the  18th ~ e c e m b e r .  I arranged ...to accompany Nr. King onto some convenient, 
hill to test  his pointe, some of ahich  were mere intersections and open to doubt, and secondly 
to enquire into a n  important territorial dispute. ... I commenced triangulation in advance. ... 

, During the onrly par t  of the e m o n  my camp ... continued healthy, bu t  when our operatione 
aivanced to the  north we entered 8 very uild uninhabited tract, with extsnsive ranges of 
hills and with valleys covered with rank vegetation. ... Fever became very prevalent. ... The 
number of cases was very startling, and I congrntulnted myself upon having got the assis- 
tance of a good medical officer. This i a  only the second time tha t  m y  application for an 
afisishnt  Surgeon has been cornpliod with. ... Most of the cases readily yielded to Dr. Shortt's 
tr&?tment [ 464 1, bu t  others were more severe. ... The moisture from the  surrounding hills 
,..encourages a rank vegetstion, from ... which ... I attribute the groat amount of sicheas. ... 
; ,Bav ing  started Lieut. Depree on his Sumbulpur surveys, 1 proceeded myself to  join Mr. 
[George 1 Howord's camp, and ... see him a t  work. ... Mr. Snell returned from the field on 
account of sicknorm after completing about 324 instead of 360 square miles. and air. Long 
[ 60 sq. rn. ] was entirely crippled during a greet part  of the sewon. Mr. H o w ~ r d  sew. in 
addition to t r innpla t ion  has completed about 276 eq. miles, and h.Z1. Howard junr. ans given 
266 which he  h m  finished. ... 

AIl the othor sub-asebtants, hlessra. Summers, Leigh, Claudius, and King, have done a 
full soason's work of upwards of 360 sq. miles each, m k i n g  in the aggregate 2,423 square 
miles surveyed on tho planetnbles during the past  season. This ie a11 on the I-inch scalo, 
... considerably more than hne ever before boen accomplished b y  t h b  party, and ... better also4. 

The t r i a n p b t i o n  in advanw is more in accordanco m'th the instructions oonveyed with 
your remarla on my fonner operations. The principal triangles are all fairly symmetrical, 
The triangular errors are lese6. 

Government asked that  the surveyors should assid i.11 exploring the mineral 
wealth of these wild lrills, though the Surveyor General questioned the ~ a l u e  of 
amateur efforts, and wanted nothing to interfere with the progress of the 8UReJ7 

142-3 1 ; " NO geologist can effect anything really accurato and valuable until maps 
, .  . 
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are  m d y  for him to baae his researches on' [ 143 ] ". He proposed the formation 
of a eecond pnrty in order to accelerate progress ; , 

' ' 'The h c t  to be surveyed is v e v  extensive, including in the  Bengal and Msdraa dominione 
-pnrt of the Kutek  Tributary Mehale--the South-Weat Frontier Agenay-and all t he  hilly 
rogion u p  to Nagpore on the w e s t - e n d  all south down to the  Hyderabad frontier and  Kamml 
inclusive--ell of which is more or lees unsurveyed, o r  very imperfectly mapped ; aggregating 
36,893 square miles, including 8umbulpore. ... 

I applied some time ago ... for the appointment of a n  &istent. ... Lieutenant Depree haa 
during the p s t  s w o n  bmn practically initiated into the  work. After next seaaon he  will be  
fit'to take charge of a survey. ... Some augmentation ... is necessnry Lo prevent the retordntion 
which the order will occAsion-to combine an investigation of the  mineral reso urcss... with the  
topographica1 survey. ... I 

During the past three year8 Captain Saxton has had the  advantage of part of the establbh- 
merit of the Hydorabnd survey. ... AB the Hydcrabad s w e y  is now resumed [ r 78 1, Captain 
Saxton d l  lose the sorvicos of the trained Hyderabad surveyors after the field season. hfy 

is to form two parties out  of Captain Saxtdn's, one under his immediate management, 
rind the other under Lieutenant Depree'e, and both to be under the general control of the  

... I propose tha t  two parties shall [mch] consid of 7 unoovenanted assistante and sub-  
assistants, and 2 native surveyors [ 421- ]'. 

Pending approval to t h k  expansion Saxton spent  season 1855-6 completing 
t h e  t,riangulation of t he  Tributary I lah i l s ,  taking Depree with him with a view 
to his 01t-n early departure on furlough ; 

The p a t  point I had before me was to secure a sufficient amount  of triangulation in the  
new direction for tlie detail surveyore next. season. With this object in view I kept m y  awistant  
with me, in order thnt in cme of accident to myself h e  might be ready to continue this a U -  
important duty. A very few more triangles to  the  north-east, t o  be executed by Lieut. 
D ~ J V W  next smson through nloharbunj and Cheibassn, will complete the Cuttack Tributary 
N\lehnb on tho north side, and give 8 junction with the  S0ut.h Perasnath or Coast seriess. 

In  a letter home Depree tells of t.heir preparations for t h e  field [ 364 ] ; 
We are to stnrt  from Cuttack on the 12th for our field work. ... Uncle George has  only 

t h ~ s  mommg received an  order from the Surveyor General changing our route altogether 
80 tha t  inR&d of commancing work at a distance of 200 miles from Cuttack we shsll-begin 
at 60 milus or so, and work grsdually towards &Lidnapore [ 1761.  ... Though we shnU be 
equnUy in d d  c o u n t 9  ... we shall not  be so far away from Cuttack, nnd we shall gradually 
diminish our distance from hlidnapore. ... I t rust  we shnll have a healthy ... ~eason .  ... W e  

of c o u r s ~  keep our Xmns in tho jungles, probnbly on the summit of some big hill. ... 
P.S. You will find Keonjur in the map, ... the  country we shall be surveying t h i ~  

Ol~serrat ion a t  25 stations gave sufficient area in advance for the next  season, 
whilst the sub-assistants completed 2,330 q u a r e  miles of one-inch survey6. 

I n  April 1850, m-ith Saxton on f u r l o q h ,  t h e  Surveyor General took advantage 
of t.he Coast Series recessing at Cu t twk  t o  place Strange UI "general professional 
supervising control over t he  Ganjzm Topo~raph ica l  Survey ". Strange reported 
rreU on D e p ~ e e  but criticised the survey a ~ l d  mapping of hills [ 291, 366 1. 

On the departure of Saxton on furlough, Jolln Dyer was hrougl~t  down from t h e  
P U I I ~ R ~ )  and assumed charge of the  ~;econd par ty  on 6th May 1656, Depree t.aking 
over Saxton's party, and the  t ~ o  parties being thenceforward known a F  No. 1 and  
XU. 2. Their total ganctioned strength was two officers in charge-ono assistant,  
never appointed-14 civil nsuistants and sub-assistants, and  four n ~ t i r e  surveyom 
or draunhtsmen. Eight, elephants u ere allowed for transport [ sup., 373,421-2 1. 

F Durmg season 1856-7, the planetablers of both parties n-ere employed in t h e  
Tributarv JlahAIs, exccpt for a few u h o  accompanied Dyer to the ncighbourhood 
of sumbalpur. neproo extended triangulation over 4,000 square miles in t h e  corn- 
parati\.ely flat country west of Ralasore in readiness for the  n e s t  season ; 

Fro& the 22nd Decomber to the 30th March I nevor hnltod for a single day,  genemlly 
'deBcendinE or ascending 8 hill, observing and mnking 8 march +thin the 16 hours, when n o t  - 
engaged obscning throughout the  b y ,  or when no t  computing. 

1 DDn. 577 ( 22 ), SG. Lo DSG., 2G-945. ' DDn. 649 ( 150 ), SG. to Mil. Dept., 10-9-55. * DDn. 
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The whole country prosenta a nearly level surfece with no mnrked elwetion, the only 
-0 b i n g  dykes of i r regul~r ly  aheped Eouldere of t rap  rock heaped with endless confurion, 
and not so high a~ the  adjacent mu1 tree jungle, and running for many miles either north and 
south, or eaet and west, of a n  uniform. height, end oovemd with jungle trees of the Lorgeet 
dimemiom ; thus the ... country proved 8 greet obstncle to 8 large symrnotrical series being 
-ed over it.  .... I was gratified to  find...^ good connection with the Parnanath Series. 
. . . Dense haze often "rendered every hill station totally invisible for several days ". 

Sometimes observations could only "be carried on ... early in the morning and late . 
in the evening. The heat  also ... began to 1)e oppressive". 
, . On the 9th March a very heavy storm...delayed arrival of my tent  until one o'clock A.M., 
and continued unabated during the whole of the next day. On the two succeeding days I... 
[ observed ] all the principnl angles by taking advantage of ... A gleam of sunshine whenever 
for 8 f eu  momenta i t  illuminated a heliotrope, every obsemation being obtained with a 
referring mark. [ The haze returned ]-My camp uaa...becorning more sickly, and my  
e5kbLishment worn out u-ith the incessunt labour, ... as well as disheartened by constant 
exposure to the burninb sun, with no possibility of showing their own, or seeing my, signals1. 
' - He closed work on 30th of 3Iarch and marched in to  Cuttack ; 

>fy camp ... since entering the low and more cultivated country d e r e d  very generally 
from fever. They who had escaped throughout the season have during the march in been 
prostrated by the disease, and a t  the present time a large number of public, and all my private, 
mrvants are Inid up. Dr. Gillies in medical charge was attacked on the 1st instant, and 
hir. D. Atkinson the folloaing day, they having been u p  to that  time in the enjorment of good 
henlth. I, who have for two years visited these pestilential jungles without in any way suc- 
cumbing to the climnto. was yesterday seized with a severe attuck of the usual fever and ague 
which may perhnps cling to me for some time to comea. 

Disaster had also overtaken the planetablers and Snell and Richardson died 
during March and April. The Surveyor General suggested that  a ternporary transfer 
to Kashmir might be a tonic, but  neither Depree nor any of his assistants u-ere fit 
for the journey or for a strenuous summer season in the mountains [464-51. 

I n  the meant.ime Dyer supervised a training camp of junior sub-assistants in the 
neighbourhood of Sambalpur, and after selecting the olosing stations of Clarkson's 
longitudinal series [ 28 1, laid out a meridional series running north through Jashpur 
to the Calcutta Longituclinal seriesg. H e  observed a t  28 hill stations, and his plane- 
tablers completed 1,560 square miles on the one-inch scale. " This proved an un- 
healthy season, but though he buried the apotheca ry... Mr. Dyer persevered and kept 
the field till 14th May ", not returning to  Cuttack till early June' [ 3 6 7 ] .  

Saxton returned from furlough towards the end of September 1867, and resumed 
charge of No. 1 Party,  Depree taking No. 2. Dyer's fiervices acre lent to the Corn- 
missioner for command of a local force raised from "armed paiks" from the service 
of "various rajahs in the  Tributar-v nlahals. ... His local knowledge of Sumblilpur 
acquired during his survey is likely ...to be of the very greatest service"&. H e  mas 
later transferred to the  uncovenanted Civil Service. 

Aa i t  wae considered unsafe to resume work towards Sambalpur where there had 
been troubIe amongst the troops [48z-4 ] both parties were diverted to carry out 
minor triangulation with a etrip of planetable survey along the Orissa coast [ 28 3, 
Saxton working north-east f r m  Puri towards False Point, and Depree south-west 
from the neighbourhood of Balasore. This survey was specially important for de- 
~g the coastline and i t  was intended to ooruiect it by a longitudinal series running 
west from Point Palmyrase [ 176 1. Saxton reports very slow progress ; 

I laid out tho triangulation up  to False Point before the end of February. end my whole ... 
ehbLiahment hos been ex-or since ... endeavouring to olenr rays. ... This work ie still unfinished. 
Every member of my pmty  has boon a t  work all day. ... 

: . I !  .! 
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Frotn nuurrio)r~mn, ...g onornlly, s n d  a b o u t  Fnleo P o i n t  in part icuh,  t h e  jungle b very 
den? ... and though my etatione occupy t h e  higheet  spots, ... even to 8 grea te r  ~ ~ c r i f i o e  in 
~yrn~netry than i~ desirable, a considerable a m o u n t  of jungle-cut.ting waa absolutely necessary, 
a n d  t h o  great  dfliculty has b m n  in procuring labourem [ 4 7 7  1. -.. 

From t h e  peculiar circumstnnces in which t h e  Rajah was p b c e d  t h e  Col~ec tor  refused to 
direct him to supply m e  with men,  a n d  without  h h  orders  n o  coolios could b e  h d ,  a n d  we 
were t h w  making scercoly a n y  progress with very few workmen,  t h e  bes t  of  whom were m y  
own camp b w e r s .  Lattorly ... t h e  Collector directed t h e  zemindars  ...to supply m e n ,  a n d  they 
cam6 in plenty, ... b u t  ... sometimes ... without any cut t ing instruments ,  a n d  were s e n t  beck.  ... 

T h e  jungle i~ intersoctod in all directions b y  Large creeks, over  wILic11 t h e  coolies ... have 
to b e  pneaed b y  bonts. ... Nearly all the  Lonta ... are  a t  this season employed b y  t h e  anlt rnnkers. 
... Every  i tam of supplies has to  be brought by bont, a n d  e\.ery n o t e  of  instruction': 

In his annual re1,ort hc notes t h a t  
nearly the  a l lo le  of t h e  two parties has been employed on ... triangles extending between t h e  
ChilkaLake a n d  Balasore for 180 miles. ... hlost of t h e  s tat ions hnd been bu i l t  b y  Mr. [ C h ~ r l e s ]  
Gl~elverton, b u t  ... sorne hod to bo entirely, and nenrly all more  o r  leas, rebuilt .  Our intention 
wna to join work nenr False Point. ... hly camp rnnrched from Cuttack on t h e  28th J n n u e v  a n d  
r&~chod  the  ground where Mr. Shelverton had discontinued work. ... W e  moved  u p  t h e  comb 
8 s  rnpidlg as possible, b u t  not  clearing or building s tat ions for which materials had  to b e  pre-  
pared. B y  t h e  end  of Februnry stations were selected to a few miles beyond F a b e  Poin t  
Ligllthouse, a distance ... of about  63 miles. 

I n  considerable pnr t  t h e  c o u n t ~  was uninhnbitod jungles, under  wate r  a t  highest  t idm 
a n d  intersecbd b y  fonnidoble creeks and rivers only frequented b y  t h e  eal t -making b la lun~eoa .  
... I a m  pr01LibitOd by  t h e  Collcrctor from employirig these men or  their  boats  [ 477 1. 

- 

T h e  whole pnrty got  into q11nrtex-s about  t h e  1st J u n e  a f te r  w h a t  hns been to e v e v  mmernber 
a very arduous sonson'. 

On t h c  northern sect,ion, Depree closed work at  t h e  end  of A l a ~  ; 
hlr. Ellison was directed to  lay ou t  the  series, hLr. Chew to register, a n d  Mr. hlacVitt. ieto 

s u n r e g  with t h e  plnnetable and  pernmbulntor the  coast line a n d  country bounding i t  to a 
distnnce of one mile inland on the scale of 2 inches = 1 mile. hlr. J. G .  King, accompanied 
b y  hlr. F. A d a m  and a n  eficient native establishment, I direc ted...to t h e  Dnmra  River  ...to 
burn  b r i c b  for t h e  station pillars, and  then commence cut t ing r a y s  a n d  b-ring o u t  t h e  series. 
... I ob~orved  niy h t  angles ... on the  8th February. 

For  t he  first 25 miles from Ralasore work was impeded by  "an almost. unbrokg~l  
line of villages and gardens, rendering i t  necessary to clear every diagonal . r a ~ ,  
arid causing much damage to prirate  prol~erty". F u r t h e r  south there was difficultJ. 
in proc~lrjng 1al)our for ray-clearing and snpplies of food, b u t  v o r k  continued 
till the  25th hlny when, hnving failed to obtain further supplies of rmsud3 ,  I am c o r n ~ r c l l d  to  
d e s i ~ t ,  nnd stnrtod for C u t t ~ c k  on the  26th, arriving on t.he 31st. idem. I WRS unnble to lay 
do- t h e  position of Point  Pelmj-rm as during t h e  south-east  monsoon no bont  ... could venture 
through the  surf  and rollers. The lighthouse hns entirely d k p p a r e d ,  a n d  t h e  island apl-rs 
simply 8s a small  a n d  low snndbadi ,  scarcely visible a t  high tide. T h e  mouths  of  t h e  D a m r e  
a n d  nlqpurre could n o t  be  surveyed by  the  applinnces a t  t h e  disposal of a t o p o p a p h i a l  party. 
There a re  very extensive snndban h... which ... are  n o t  h i d  down in t h e  re\.enue survey  -p 
[ IV. 187-9 1. 

1 hnve observed numerous temples, villages, and b e e  flnpfi for  connecting ... a i t h  t h e  revenue 
-vey, and have  lnid down all the  object^ likely to b e  visible from seaward4 [ 23. I 18, 169 1. 

Triangulation was cont,inued during 1858-%-George Howard to the  south and  
Chew to  tho north-and the junction was closed by Nicolson and C h e ~  during 
season 1 860-16. 

A t  the end of 1858, work vas resumed by both parties towards t h e  west. 
No. 1, under Saxton, completed 8UWey of the I d s  80~1th of the  AIiihZn~di, and  

triangulation southwards j l i t o  Goomsur and Pa tna  which had only heen 
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CUTTACK TRIBUTARY MAHALS ' . . 
ORISSA 

From sheet No. 4 of a series of six sheets eurveyed on one-inch 
s c ~ l e ,  68fLSOnS 1 8 5 5 7 .  

. Triaugulation by D e p r b  ; planetable survey by Robt. Howard and 
Richwdson ; lettering by Homrd .  . 

Fair  copied i n  Surveyor General's Office, Celcutta, by draughts- 
man Sheikh hleeajan, and signed 1st July 1858. 

Jangira is 16 miles south of Keonjhar [Atlas Sheets 107, 116; 
plate 27 1. 





h l ~ c h e d  b y  the  sketchiest of route survey8 [ 167 1. Though about  3,000 squste 
miles of triangulation\ and- over 2,000 of planetabling wer ecornpleted, the Surveyor 
Genera] was shocked at S ~ x t o n  withdrawing in the  middle of March after a, fieTd 
=<won of onIy 24 months, when he had only to observe a t  three more stations to 
mnke a good junction with the Coast series near Russelcondah [ 367 ; pls. I, 23 ] ; 

Captain Snxton  advancee t h e  s ta te  of the  weather from b z e  a s  t h e  pr imary C A U A ~  of hi8 
giumg u p  w o r k  t h e  sickness of his p r t y  being only mentioned as a secondary reason. 

It is well known ... t h a t  the  hnze ...g ivea way  e a r l y  in April to t h o  chnngeof t h e  wind. ..- 
If there is a b w e  powibility even of more work being obtained, a survey  p a r t y  is bound to 
continue in t h e  fiold, a n d  persevere in the  object for which alone i t  is maintained. ... 

Tho Ganjnm Survoy pnrty also is now on a n  augmented Bnd expenuive footing [ 172,  

422  J, and  unless a n  adequate return is rendered ... i t  will be necessary to consider whet l~or  it: 
will n o t  be  e d ~ i s a b l e  to reduce snhries  and  expenditure,  a n d  to revert  ta t h e  old scale, o r  ...fa 
suspend t h e  operations altogether if t h e  result is so inodoquate'. 

On -38th. December 1858, Depree handed'over charge of Nn. 2 Party to NjcoLqon 
and proceeded on furlough. and ,  whilst his s~lb-asdistants planetabled nearly 2 500 
square miles of Keonjhar and hlayiirbhanj, Nicolson himself extended triangulation 
northward through 3layurbhanj ; 

The  ~ i o u t e n n n t  ~ o v e i o r  ... be& desirous for information regarding t h e  capabilities of the 
Megbmini Hill  [ 3,823.ft. ;  pls. I ,  3 J for a snnntorium,. ... I marched to t h n t  stRt.ion ... in com- 
pany with.Dr.  K e n d ~ u ,  civil surgeon of Bnlnsore [ 466 1. ... I...dete&ed upon a double serios 
of triangles d o n g  t h e  e W k m  finnk of the  meridionnl series [ South Pnrnsneth ] with the r ight  
&mk resting on  t h e  extreme points of ridges running d o m  to t h e  e ~ s t w n r d .  ... Bg the  216t 
F e b r u q  I finislled u p  to Rusumbani H.S. ... I then descended into t h e  plains and  trnverae4 
tho  wholetrnct  lying between t h e  hi& and  t h e  revenue s u n r e y  boundary of  Bnlrrsore. T11s 
plr~ins of hlohnrbunje ... are  densely wooded ; there is n o t  a uingle height which could be used 
for a stntion, a n d  very few spots here a n d  there cloared of jungle from which t h e  hill stations 
could be  viewed. ... 

r resumed t h e  t rkngulnt ion in t h e  hills on t h e  16t.hMarch. and  shortly af ter  crossed over 
into Dhalboom, a n  independent estate under  t h e  Agency of Choto Nagpore. hly p rogeas  
aaa very slow a f t e r  this  a~ very hnzy weather  set. in. My camp also begen to be  distressed 
from x n n t  of supplies, t h e  country being almost  i n , e  s t a t e  of farnine. ... hly heliotropere v e r y  
fmquently h a d )  to give u p  work and  return to camp,  t h e  villagers very seldom being able  to 
a p p l y  t h e m  with nnything b u t  mowa flowe?, upon wtlich t h q .  themselves were subsisting: 

I r ~ ~ c t i e d  t h e  northern boundzrry of Dhalbhoom on t h e  12th April af ter  which I...cornmenced 
... m t n n r d  t a w m d s  t h e  boundary of hlidntlpore, using lli~locka fdr stations, a n d  thon worked ... 
bnck t o  h l o l ~ ~ r b l i u n g e ,  avoiding all  very unhealthy lornlities as much a s p o ~ s i b l e .  I finnlly 
quitted tlie f i e 1 d . o ~  tho  2nd hlay. and n m v e d  a t  Cut tn rk  ... on t h e  15th3. 

Saxton now called attention to the  unsatisfactory patch-work resulting from 
frequent changes of programme ; 

The  Surveyor General, in compliance with requisitions from different civil authorities, h w  
from tirne to tirne directod m y  proceedings. The  fmt special order  required 8 survey of two 
districts in  t h e  Cuttnck Tributary h lchob  no t  lying in contact  with each other ,  viz., Nnyapur 
and Angtrl ; cornplinnce ... dcflt3cto(i my o~~cmt ion tc  [ 1 7 2  1. 

T h e  nex t  orders were in consequence of t h e  Chota  Nnb-pore Commissionor applying for a 
survey of three districts in thn t  province, a n d  I a n s  directed by  t h e  Surveyor Generrll t o  aurvey 
Sumbulpore, Odejpore ,  and Jmhporo,  which a re  n o t  immedintaly c o n t i p ~ o l ~ s  to ench other. ... 

Another requkit ion from the  Superintendent of Cuttnck Tributary hlehnls wos made for 
t h e  unsurveyed portions of h k  province to be  completed before t h e  Chota Nog-pore country. 
T h o  Surveyor Genornl approved, ... and  gnve mo instructions accordingly. ... I . . .deml~rred a t  

- - 
m y  or~~rn t io r ie  being d i v e r h d  and  the cont inuo~ls  syutem being upset.  ... T h e  next  s o a o n  m y  
triAng111nt.ion wns recommended in anothor direc.tion. away  from tho rest of m y  p.irty. ... 

Undor theee c i rcumtnnces  tho m a i n  object,  viz., continuous progrrse a n d  n cornpleto 
w v e y  every season. becnrne impossible'.. 
H e  recommended tha t  the two~p:irtics uhould sepnratc. "for encouragrment of a- 
spirit of ~ i ra l ry" ,  and tha t  each shoultl be given its o m  cont.inuous prograrnrne. 

Continuity of mapping suffernd also from the  want  of t ~ ~ , ? ~ r a p h i c a l  aurruy over 
tho  of the rovcnuo surveys of 1837-42, and  ?'huillior notos in 1870 tha t  "in 
. ' .%. 

- .  ' DDn. 660 ( 28 ). SO. to D3G. 134-59.  a m9h~c3 = bzaria LdiJolia. Parkrr ( 309-10 ). ' y u o .  67 
( 1  ) 58 ( 51-2 ) ; D l h .  694 ( 309 ) N i c o l o n  to DSG.. 8-7-59. LDDo. 41 ( 87-90 ). 28-74. 



tho early eonsons' work the  surrsyors did not rendos their resulte in uniform-sized 
shootssnd-tho or igin~l  records not being susceptible of reproduction b y  photo- 
zinoography-the 1- inoh maps have never been published"' [ xgo n.4 ]. 

During seasom 1859-80 and 1860-1, Saxton exteridcd triangulation across the 
northern hills of Ganjam and then west into Patna and Kallhhndi States, with a 
view to accelerate the publication of Atlas shoet No. 107 1 310-1 1. His assistante 
continued siuvey of the Kh6nd Hills covering the north-west area of Goorn~ur  and  
extending x e ~ t  into TialBliiindis. CIaudius bad been deputed to fill gaps in t h e  
direction of Sambalpur tha t  had bwn left by Dyer's party during season 1860-7, bu t  
"the Commission~r ...p rohibited his entering those localities just then, and subse- 
quently forbade hie going thore s t  all this season, in consequence of the  unsettled 
stnte of the oountq-, and those gaps rornain as before". His  om^ triangulation pro- 
grewed in spite of occnsional interference ; 

T'he only irreguhrity in the series is owing to the  Khonds near Dlurudi H.S.  h a l i n g  ... 
driven awaS my sipnllom, and a t  Gubnsing getting no signal I observed to the single tree 
noar that  station [ 287 1. On visiting h l ~ u u d i  ... afterwords, I hnd the option of n station 
w l ;  afresh on the ray from Sub~s ing ,  or reducing the observations. T h e  former alternative 
would have beon a t  the ~ ~ c r i f i c e  of a solid rock foundation for my instrument ... and I chose 
the Intter. The direction and distance ( 1 ' 6  feet ) were enrefully m e w e d  and recorded. 

The Khonds for a long t h o  resisted my  ... s t tempte  to have the hill clwred for a station. 
I punished the hendmen of 3, villages, and exacted a promise ... t ha t  my  people should be  rea- 
pocted. Tho w m e  inhospitality occurred n e w  Lakka,  and similnr corrections hnve to be 
medea. [ On another occasion ] pnrt of my camp n n s  attacked and my  people driven sway. 
and I did not  recover my tents for a week. Mr. At.kineon in another part a& compelled 
under threats of violence to desist fi-om surveying along one boundnry [ I : 60, 289 1. hlnny 
of my dr~ks  ore still miming and some of my  mpplios from Cuttack never raeciiod me4. 

During season 1859-60, Nicolson ran a longitudinal series westward through 
the Kc1 countq  of Singbhurn and sonth Chota Kiigpur, in extension of Depree's 
wries of 1856-7, before handing o-cer on Depree's return from furlougt~ in April 1860. 
H e  Istor completed the junction of the north and south sections of the  coast-line 
triangulation, the longitudinal series froru Point Palmyras being dropped [ 173-4 J6. 

During these two 1 s t  seasons the planetablers of No. 2 part? completed the  
detail s u n e y  of Jlayiirbhanj State, and were then scattered to complete various 
gaps in the other ~ t a t e s  and to push detail s u r c e ~  into Chota Niigpm. In the  
spring o f  1861, the party6, n o w  renumbered No. 4, rnored headquarters fa Ilornnda 
cantonments near RBnc?u with a riew to  starting work in Chota Nagpur the follon-ing 
season [ 184 1. The association of these two parties was noT serered, and sax ton'^ 
party, now No. 3 Topo. Party,  Ganjam & Ori~sa ,  worked steadily ~ou thward .  

Naturally the survejr of these wild unfriendlj. hills could not bs  carried ou t  
with any v e q  high order of accuracy v i t h  an annual outturn of 300 or 400 square 
miles for each planetabler but,  Tnites Thuillier as Surveyor General in 1863, 
the country is v e q  poor, unimportant, and sparsolr ... A very minute survey 
would, therefore, not  only be  impracticable or very difficult, but  is unnecessar-y. ... The -p 
... furnish correct geographical information, and give a sufGcientlp fair representation of t h e  
coun tq  for a &st survey at a moderate cost [ I 687. 

The style of drawing adopted ... has been t h a t  of the old hlilitory Institution brought up 
from the hIndrns Preeidency [n ,  125-20, 314-21 ; pl. 12 ; m, 95-6; PI. 11 1. ... The chief 
defects wore a harsh and stiff mode of representing the hill f08 t~ res  n-ithout due  obsorvanm 
of relative command or W e r e n c e  of height. ... It is most djflicult. to brenk a long estnbLis11ed 
c u t o m ,  or to hnch  old aasistnn te...- accu8tOmRd to a certnin spstom from their youth up+ 
new method of conformity with modem improvements. ... 

Major Saxton ...is fully alive to the desirnbility of improving the h i s h  and general getting- 
up of-his mnps. ... Supplied with good specimens of the  English Ordnnnce S u n e y  msp, ... 
I am well ~le-od t o  m k  the  improvement which ie rapidly taking place [ 170-1, 291 1. . 

' C R  Topo. 1869-70. Note on Index to Gnnjnm d: Orisss Srys.  'KRIO.  57 ( 14-5, 18-21 ) ; 58 
( 8-11 ) ; D l h .  728 ( 8 ) 6, 33G ; GR. Topo., 1860-2 ( 27-9, 33-40 ) Sarton,  Claudius, D. .4tlrinson, Harper, 
Adnms, M a j ,  ALdul Rnt~rnan, Ghonlcqunr Ranerjer ; 10 Cat. ( 327-6 ). 'Dun .  41 ( 37-44 ). Poorec, ?&SF&. 
'OR Tqpo., 1660-2 [ 269 1. ' ib. [ 40-2  ] ; MRIO. 59 ( 29 ). Dopret, Kicnlwn, King, VsndcrIwtt ,  

hI~cVi t t i c ,  Pen-, 8 .  M. Atkinson, Babu M. 8. Dal. 



' H e  is elmost the  only one of the party ... who has not suffered severely from the  ill effecte 
of the climete. H ~ E  long ... knowledge of the country peculiarly fits him for conducting a 

-survey of thia nature. ... R e d  ta...[ are ] not equal to some of our first-chqs Burveys of more 
fevoured prts of t he  country. ye t  ... superior to those produced by hLs several predoceasorel. 

Saxton continued to hold charge of the  party through the wild borderlands of 
Bastar and Vizagapatam till his retirement in 1873, Undoubtedly R higher standard 
of topographical survey would have been attained if communications had allowed of 
regular inspections and frequent transfers from one field party to another, 

The Hydefibgd party had been raised by James Garling in 1816 for the  eurvey 
of the Nizhm's dominions, and was administered by the Deputy Surveyor General 
from Madras until in 1831 i t  was brought under the direct orders of the Surveyor 
General [ IV, 248 1. Ln 1844, it was under the charge of Henry Morland who had 
h t  joined in 1828, and held charge n i th  frequent interruptions from 1829 till hie 
promotion t o  regimental major in 1848. 

l%e one-inch surrey was controlled by minor triangulation based on the Great 
Arc and branch triangles thrown out in 1,aubton's days. I n  1844, the party was 
working in the B e e r  districts of BuldHna and Akola, and a complete set of 57 
small sections, each 131 by 6# inches, fair-drawn from the original field sections of 
the Karn5la CircHr, is still in excellent condition [ pl. 8 12. . The quality of s ~ w e y  
could not, h o ~ e v e r ,  be compared with modem standards for, n ~ i t e s  Du Vernet, 
the quanti ty of detail t ha t  cnn be taken u p  monthly by an experienced surveyor is about 
120 sq. miles, and though occasionally as much 8s 150 or 180 sq. miles m y  be done by him, I 
am of opinion t h e t  t he  sub-essistan ts... ere doing  ell provided the work sent in be good, and 
that  Major MorLend, by demanding more work ...k harassing them, nnd forcing them into a 
general mode of execution very detrimental to the Government interest3 [ 2 ~ ] .  

During field season 1843-4, with Alorland on sick leare to the Nilgiri Hills and his 
senior assistant Andrew Chamarett holding charge, 13,500 sq. miles of cirGirs "Dow- 
latabad, hlacher, Bassim, and Bythuln.addg" were surveyed4: In his report for 
1844-5, liorland shon s progress in the " bIohoor and Bassim circars ", besides the 
completion during recess of a &inch plan of " Bag-thulwaddy circar " and a plan of 
the neighbourhood of the Ajanta caves, with descriptive memoirs6. 

On Morland leaving in March 1848, the  Madras Gorernment appointed, without 
any reference to the  Surveyor General, Major John B r o m ,  a hladras cavalry 
officer without any previous experience of survey, who assumed charge on 17th 
July. He found tha t  preparation of cirair maps and memoirs was heavily in 
arrears, and was directed to  rectifS this by increasing office hours during recess rather 
than by reducing field work6. An outturn of "four square miles per diem ... or 700 ... in 
the surveying season of 6 months" was still expected. Seven months later he 
estimated that ,  making no allowance "for sickness, cssualties, or other con- 
tingencies," the  remaining 18,000 square miles would be finished in six years ; 
" The whole of t h e  arrears of office work is completed "7. 

The surveyors had frequent trouble with local of5cials who 
were most determined in exhibiting every opposition and throwing obstaclee in their way, 
bu t  [ the surveyors ] having in a very creditable menner shewn they were not to be deterred 
from their object, continued their work, although in mnny instances mbjected to elmost per- 
eonal violence by armed men, stimulated and urged on by the xdlage authorities, and were 
ultimetely obliged to &continue their work. ... The conduct of the offending parties hae been 

-brought to the  notice of the Resident. The ... country was genernlly much disturbed from 
the...Rohillas and other mercenaries plundering the villnges, which were in mnny b t a n c e a  
entirely deserted, and ... no aasistnnce or suppliee were to be obtained8 [ 478 1. 

'OR Topo., 1860-2 ( 29-35 ), 1-3. 'YRIO. 70 ( 11-89). 8 DDn. 523 (266) .  to SG., 1 3 4 4 7 .  
'DDn. 452 ( 3 2 9 ) ,  m o .  70  ( 79-81, 115 ), Ajaota, Bu ldeos ,  Chikhli. 8 XRIO. 70 ( 3,4,11,92,  121 ). * DDn. 
682 ( 2  1, SG. to Brown,  21-Z48 ; e r y .  made first by separate circura,  but from 1854 contiouourrlp to 
gmgl. limite ; 10 Cat. ( 283 ). 7 DDo. 529 ( 8 ), 29--8. 8 DDn. 693 ( 09 ), Report 1848-9, 14-7-49. 



During 1849-60 work was carried on in Giimilphur and Cullurn circurs' ; 
T h e  very great hoet ... in the valley towerda the benh of the Teptse ... in Bhe month  of 

April p a t l y  crippled my meens ... of completing thie portion of the northern boundarp, ~8 the  
whole of my party were proetrated b y  fever, and a t  one time I had not a eingle available s u b  
ordinate that  oould carry on the  detaila beyond ten days a t  B time. ... 

The village authorities ... diepleyed every dkpoeition to oppose our proceedings but. - 
finding that  we would not  y b l d  to their wishes by quitting the  field. they gredmlly geve  h. 
and the party resumed their duties without further inconvenience, excepting a t  the  village of 
Amlnh in tbe fioorah p r g u n n a h ,  .-. where we were threatened with violence. My camp was 
robbed and an armed party of upwerds of 600 individuals amembled for,..attacking our  pnrtg. 

The quantity of work completed this eosson ... amounts to 1,852  square miles, and the 
triangulation ...to the southwarda and to northward wan cnrried on by myself and blr. a urn bull'. 

On learning of these distiubaoces the Resident recommended thnt "the survey 
should be discontinued or removed to another quarter, because no protection can 
be afforded in the  present political condition of the country". The Surveyor 
General thought tha t  this local opposition ' R R 6  largely due to Bronm's lack of 
tact  and failure to w b  confidence. , Being, moreover, dissatisfied x i t h  his lack of 
profe.ssional knowledge and having no other oficer to recommend in his place, he 
asked permission to close down the survey for at least two years,. 
during which interval i t  would be in my power to train an  officer to succeed him, provided a 
gentleman sufficiently young and possessing the  requieite elementary qualificatiom aa 
drnughtsmen and mathematician be selected. Jn the meantime the sub-assistante of t he  
Hyderabad Survey might be  dispensed with ...to other efficient parties where their semi- 
would be turned to good account, and their work properly supenised. The whole party could' - .  

then be re-assembled st a moment's warning whenever the  Government might ... order it. ... 
Major Brown would quit the Survey Departments. 

These proposals were approved and the survey was closed down with effect 
from December 1850 [ 384 J4. 

In  July 1853, the  Resident at HyderEbiid agreed that . the  survey migllt 
be resumed, "specially as the Berar districts, rrhere obstncles and inconvenience 
formerly occurred, have lately been transferred t6 British management " 6 .  

By treaty of 1804, the  BerSr districts of Amraoti, Buld?ina, Akola, and Ye.ot,- 
m ~ 1 ;  had. been ceded by Nagpur to the KizZrn [.IT, 133 n.1 1, and in 1853, on the  
death of the h 7 8 ~ u r  &ja, Hiighoji m, t h c j  were attached to the newly formed 
Central Provinces for adminstration by the British6 [ rn, go n.5 1. T7arious adjust- 
ments as between the XizBm and the  British were effected under a treat3 of 1860'. 

James hlulheran, .who had joined the Great Trigonomet.rica1 Sur-ie~: in 1834. 
and had recently held charge of the topographical surrey of t,he North-West H h i i -  
I R ~ R ,  was selected for the  chargea. Leaving Dehra Diin on 8th January 1555, he 
did not reach Ellichpur till 5th April, a journey of S7 dass, including halts occasioned 
by bad weather. He  comn~enced triailgulation from stations of the Great Arc north 
of Ellichpur on 37th October, and with two newly appointed ;roung sub-assistants 
bad by April 1656, covered an area of 2,500 square I d e s  wit.h 675 trianglese. 

Of the establishment of 1650, Turnbul1,and James 3lcGiU had died, L o l ~ g  a n d  
James Peyton had resigned, and Leigh alolle remained to rejoin from Cut,tack d1ming 
1856: The younger Chnmarett joined from the Punjab, and tbree Indian Fiurvegors 
were recruited and'trained [447]. With a party of seven 3lulhrran completed nbollt 
1,80O-~quare miles of detail surrey dluing ,season 1856-7, finding considerable discre- 
pancy with Brown's survey of 1849-60 in Arnraoti District. 

'maps, -10. 70 ( Rv). 'DDn. 693 ( 4 3  ). Report 1849-50. Ellichpnr, 10-7-50. 'DDn. 542 
( 29 ), DSG. to Blil. Dcpt., 17-7-50. ' R M C . .  %lo-50 ; ~ I ) D .  626 ( 313 ) ; 5 4 2  ( 7 1  ). Rcport. 1850-1 ; 
I .inch circar maps, Ifi4(1-7, I 0  C d .  ( 2 6 3 4 ,  286-9 ) ; f .inch ( 285-7 ) ; BerLr, 18+4-65 { 287-8, 291-2 34 
LI)I)n. 646 ( 233 ), Rwdt .  to SG., 6 7 - 5 3 . '  'trmries of 64-53 b, 1655. ' u~ lo .  Jlisc. 340-0-R3, 16-rn 
map of h'izim'a Dominiom & A+ed Dub. of h r H r  from orgl. of, 2-1-57 ; ib. 6 6 .  ( 3 ) ; I0 Gat. ( 282 ); 
a.m., sbeaiug ndjuetmentsof 1800. 'up$., 1-1-55. 'Geo. McGil lB Jarnrs Smith ; DDn. 336. 







: '  Although there had  been a mutiny of troops at Aurangiibhd, and gangs of 
Robillas' had attacked t h e  Re~ idency  at, HyderLbLd, the  party took the field in. 
October 1857, with three sub-assi8tant.s and five Lndian surveyors. Towards the  end  
of the  season BlcGill found his area overrun b y  troops of the  rebel leader l 'ant ia '  
Topi, and the Surveyor General asked the Resident for an  e ~ c o r t  [ 4 8 5 4 ]  ; 
- Thk pergana, altho' of n o  value per  se, b.. .partof a t rac t  t h e  survey of which should be 
irompletsd ~ n d  free from all gaps. ... Mr. hicGill ac ted  judiciously in retiring, the  Rohillaa 
having twice advanced to threaten  hi^ party. ... It will, however, be v e r y ,  desirable to corn-' 
plete  t h e  undertaking n e x t  season, a n d  1 would strongly recommend ... a n  additional guard. 

n ' h e n  1 carried t h e  Grea t  Arc series through that jungly t rec t  in 1838-9 [IV, 42,  473 1, 
an escort of 60 horsomen w a s  assigned to me, ... b u t  finding t h e  country quiet,  a n d  t h e  in-, 
habitnuts  well affected, I nns ennbled af ter  a short  t ime to dispense with so  large a n  escort'. 

In  December 1858 3lcGill had to x i t h d r a ~  hurriedly from a strong party of 
Tantia's men, and nlullieran had to divert his t r i~ngu la t~or s  to the south. H e  him- 
self rras running a series of triangles e a s t ~ a r d s  from the Great Arc towards h 7 a g - p ~  
t o  fix points for Vanrenen's revenue survey party [ 268 ] which 
h e  accomplished in his !~sual ... able style, b u t  his p r o g r e s  was frequently interrupted b y  t h e  
disturbed s tnte  of t h e  country and  t h e  vicinity of bands of rebels under Tant io Topi and othere 
who were scouring across his lino of operations. H e  himqelf and  ... his detached parties were 
eeveral times in danger ,  b u t  ... t h e  work was successfully carried outs [485-6]. 

For  season 1860-1 nlulheran had six sub-assist.ants4 and as many Indian  
surveyors, and completed survey of the British-administered districts north of t h e  
Penganga. \VhiIst AlcGill took a share of the  triangulation, Andrew Chamarett,  
a first.-class planetabler like his father before him [rv, 256-7 3821, was responsible 
for training and supervision. The  survey of t he  Nizarn's Dornjnions m.ith t h e  
"assigned districts" of Berar was conlpleted by the  end of season 1865-6, 20,578 
square rniles har ing  been added b y  hlulheran since 1855. 

The  Nilriri Hills had been topographicaLly survejed on the one-inch srale b y  
Benjamin v~at -d  between 1821 and 1823 [ I D ,  111-3 1. In  1813 the Directors 
called for R large-scale survey of the  cultivated areas for reyenue purposes, and in 
I farch  1644, John Ouchterlony of nladras Engineers was appointed to the charge6. 
H e  was placed under t he  professional direction of the Deputy Surveyor General 
at Calcutta, and furnished wit.11 instruments from the Kellore topograpaical 
survey tha t  had just been closed down. Charles MacAIahon, also of tha t  survey, 
was posted t o  his detachment. 

The  Surreyor General thought  Ouchterlony should make a topographical survey 
on the  lines of \Trroughton's survey of Sohiigpur of 1841-2 [ rv, 228 1, basing 
his triangles on Lambton's Great Arc that-passed tkrough Coirnbatore. H e  sup- 
ported Wroughton's instruction3 with an  elnborate note on the conduct of trigo- 
nornetrical surveys8 [ rv, 476 ; V, 297 1. N ' l~a t  the  Directiom had actually called 
for, however, had been a large-wale sur rey  for registration of grants of land ; 

You should be  provided with a detailed survey a n d  m a p  of tlre Neilgherry Hills, distin- 
gukhing  the  lands in t h e  occupation of the  Govemrnent and  private individunb-those brought  
under  cultivation b y  t h e  Burghers-those which a r e  to be  left in the permnnent occupt~t ion 
of t h e  Todns-and those entirely unoccupied, over a portion of  which the  Todas have  been 
accuatorned to pnsture their herds7. 

On realising t h a t  the  survey was to be primarily for revenue purposes, t h e  
Surveyor C;enoral qualified his earliest letters ; 

My despatch of t h e  4 t 1 ~  October enterod very fully into t h e  de ta ib  of tho difficult sub jec t  
of surveying a mountainoue country like the  Neilghomea. ... I t  is clear t h a t  if your eurvey ie 
oonducted on t h e  accurate  ayetern proposed by me, i t  will n o t  only produce all the  inforxxution 

'01Algbitn orig in ; lor Rohilln Wnrs, 1774, 1764 Q. Index, vo!. I. *I)Dn. 656 ( 140), 4-6-68. 'DDn.  
594 ( 381 ), S G.'s Report,  1858-60, B-1040. 'Ihigb, Cbernnrctt, hlcGill, Smi th ,  I)nIy, Parroll. MR~., 
28-344.  'DDn. 491 ( 110 ), from SG. 4-1044. 'OD.  to M., 21-4 -43 .  



n e c e s w  for the mvenue atatistics of the district, b u t  will aLo  furnish very valunble mtor ie ls  
for geographical pUIpO8e8, wl~ich may be incorpora ted...into the  AtLRsl. 

Ouchtorlony was directed to combine a geographical survey for the Gumeyor 
General with tho details required for the Revenue Department. He  completed thh 
survey on scale 1,000 feet to an inch by 1848, together with a st~tist ical  memo?. 
All wokk for the  Revenue Department waa closed down in 1851, and i t  was then 
suggested tha t  he should employ his skilled topographical assistante to sluvey the  
Kundah Hills to the south-wests and also a small tract  of Coimbatore t o  the  anst, 
completing a t  the same time a general 4-inch map for the  Atlaa of India. 

The topogrnphical operatione of the uneurveyed tracts m y  for the  sake of expodition b e  
taken u p  on a scale of 2 miles per inch in the field, bu t  a reduction on the prescribed scale for 
the  Atlas, will aL60 be  required, and the delineation of the geographical lines must  be very 
carnfully attended to [ 363 I'. 

Ouchterlony continued one more year under the direct orders of the Surreyor 
General, but  the Madras Go~ernment. grudged his emploj-ment on work tha t  was of 
no ralue for revenue purposes ; 

Seeing tha t  this work hRs already occupied Captain Ouchterlony upward of a pear, and 
continue to  occupy him for an indefinite period in the agreeable c h t e  of the  hills, 

and having daily experience of the p a t  want of Engineer officers to mperintend ... a o r b  of 
preRsing and real importance and utility, ... the Governor in Council djrecta me  to expr- t he  
hope tha t  the services of Captain Ouchterlony may be early made available6. 

His pervices were thereupon restored to the  Madras Government0 and t h e  
assistnnt s m e g o r s  ascharged or tran~ferred to  other survey units. Amongst the  
~ a l u a b l e  geographical material handed in were a "3Zap of the Keilgherries and 
resurveyed portion jn the  vicinity of Chinoor and ... in the  Coimbatoor District, scale 
4 miles to an inch, dated 18th December 1852", besides charts of triangles [ 290-1 17. 

I n  spite of the lack of interest shorn by the Madras Government, their engineer 
a t  Kotagiri was anxious to get a copy of the map in 1856 ; 

Captain Ouchlerlony informs me tha t  he prepared for the  Geographical 6m7ey of Indie 
a m a p  containing in one ~ e c t i o n  Danaikencottah and the slopes of the h-eilghemes adjacent, 
together v i th  the  Hu~sanoor  Ghaut, and in another section the valley of the Bowany River  
and t b t  tract  north of Coimb~tore  marked " u n m e y e d "  in the  printed map. 

These sections would be most valuable a n d  useful to me8. 

1 DDn. 491 ( 123-4);  SG. to Ouchterlony, 2612-44.  '10 Gal. ( 360-2 ) ; arruo. 129 ( 1 ), Lithe. redDo 
t ion on f -in& scale ; 3Jarl;hnm ( 190)  ; memoir. J M L S .  sv ( I ) ; connec.ted to o ~ s .  1871. 'rise to 8613 ft. 
'DDn. 642 ( 234 ) ; SG.  to Ouchterlong I% Mil. Dept., 26-6-61. 'DDn. 646 ( 179) ,  Ft. 6t. Geo. to G o d .  
of Indin, 2i-11-62. L ~ ~ ~ . ,  l k 1 2 - 6 2 .  'ME~O.  129 ( 1, a, b). 'DLIn. 677 ( 8 ) .  Or. Eng., 7 th .  Div. to 
o E. Ft. St .  Geo., 31-546. 



CHAPTER XI11 

TOPOGRAPIlICAL SURVEYS r BENGAL, BOMBAY, BURblA 
. . 

Calcutta, 1845-64 - North-Fast Frmllier -' Chota Nagpur, 1860-1 - Uppet 
Prolrnces d- Oudh. - Hirniilayn dlountaim, 1846.52 - Cenlru1 India  d- Gwaliw - 
Riijg~ulZ?ta - I ~ O N U A T  - Sind  - Br.x.?u - P q u  Sun:ey, 1853-66, . 

( \HERE is no  end to the  survey and re-sllrvey of a flourishing city such as 1 Calcut.ta. By  1840 t.he important surveys carried o u t  by  John Schalch 
r, between 1820 and 1824' [ rn, 13 ] had become seriously o u t  of date, and from 

1541 a met.icu101ls su r r ey  of the outlying sulwrban area was put in hand under a 
deputy ~nagistrate ,  nlichael Crow [rv,  192 ; v, 2491. Surveys in Ball_rgunge, 
H o n r ~ h ,  and Kidderpore xere  carried out  later bp  Alexander Daniell whilst head 
a~s i r t . an t  a t  revenue r;urvey headquart,ers IV, 192 ; V, 183 13~4,430 12. 

D~lr-i~lg 1845 Frederick Simms, who had w m e  out  to India as consulting engineer 
for  rnilnaj- cons tn~ct ion ,  offered t o  carry o u t  ct new survey of Calcutta t h a t  would 
meet all engineering requirements. We u-as asked to consult Crow and obtain his 
L ' suggest.ions on local pecuIiaritie.s", and then to poi r~t  out "the best mode in u-hich 
the  existing sur rey  can be practically expedited". H e  was later asked to p u t  up  
a plan for mnking nn entirely new survey of the  0 t . g  of Calcutta a n d  i ts  immediate  e n ~ i r o n s ,  
to be as r n i n u h i n  al l  d e h i l s  as is possible, ... and  to be  plot ted upon a large scale whereby 
such mhutiae can b e  s l lowr~ in plan for ... facilitating the  general improvement  of t h e  city. 

H e  asked for folu district surveyors-at least 36 detail surveyors-besides 
"a fear draftsnnen and writing clerksw-and proposed to divide Calcutta and  
i t s  environs into four  districts...-tho h'orth district-the F o r t  district--the City district--and 
t h e  South  district.  ... Districte would be sub-divided into smnU blocks ... encompnssed by 
strecte o r  roads, each block to be  allotted to one o r  more detail  surveyors. ... 

T h e  gonernl m a p  ellould be plotted to a n y  Large a n d  convenient scale, so  t h a t  t h e  whole 
might  b e  contninod upon aix or  eight sheets, and could be mounted t o  form one or more sheete. 
... T h  is... should be  engraved on copper plates t h h t  i t  might  ... b e  preserved and  altored from 
t ime to time. ... I would also recornmrnd t h a t  t h e  ~ u r v e y s  of t h e  blocks with all their detail  
b e  plot& upon A still larger e.r~le, and bound together ... for the' use of t h e  G o v e r n ~ n e n t ~ .  

On Cronp's death in 18474, S imms was directed to take over all t he  establishruent, 
records, and inst.rurnents of Crow's department [ 249 1, and to organize 
a p r o p r  establishment a n d  ... a plan for surveying and  taking t h e  leveh  ;f t h e  to-. ... The 
w e y  now in contemplation is...to be  in aid of the  operations of  t h e  Committee of hlunicipnl 
Improvement  which ... a i l 1  shortly be estnblished [ m, 13 Is. 

In  Septernbcr he p u t  up  specimens of the  style of su r r ey  he proposed ; 
A General blop of t h e  City ... laid d o r n  to a scale of one inch to 300 feet which, being the  

anme aa t h a t  of Punchenogrom survey [ Iv, I92 n.1 1, will rendily uni te  a i t h  those to 
mnko a perfect m a p  of Calcutta and ite environs. The  male ... will show every building of a n y  
c o n ~ o ~ u e n c e ,  a n d  whenever a more minute knowledge of p r t i c u l n r s  i~ required reference mu 
a t  once to made  to t h e  book of  block plnns upon e b r g e  scale. ... All purposes will be answered 
without  t h e  construction of a n  unwieldy and  inconveniently lrrrge general map. 

T h e  size of t h e  m n p  of t h e  city contained within the  river, t h e  Circular Road, a n d  Tolly's 
Nullah [ r : 65, n.5 ] a i l1  be  ... about  9 feet long a n d  4 feet broad. ... I propose ... block pln ns... 
th ree  times the  scnle, ... namely 1 inch to tnn feot. Them block plnne ail1 bo n m h r e d  and  
reforred to in a skeleton ... whereby a n y  pnrticulnr block m y  be  ... reforred to a t  once. When 
complotod they should be bound into a volume or volumes, ... a n d  these I aoul t l  i u o ~ t  cer- 
tainly prepare in duplicate. T h e  General Map might  be engraved. 

' I 0  Cat. ( 191 ), 1.12 it. to inch. ' X R ~ O .  48 ( 4 3  ), 186 ( 33 1. ' BRC., 2?-716 ( 47 ), f rum Simmg 
8-6-46. 'not  1846 ~s in Vol. IV, p. 192. 'BRC.. 18-8-47 ( 6 3 ) .  



Ile asked for a lnrge increase of staff, as from t h e  exieting establishment 
it ia hopless  to look for t h e  completion of tho survey and  maps.  ... Tho n e x t  twenty ~ A R ~ S  

would not  see i t  c o m p l o t ~ d .  guch d i l n h q -  procohdinp neither suit m y  incl imtione n o r  tbe 
dosires of Sir H e r h r t  h1sddwk1 with whom the  City survey originated'. 

To prevent opposition from property owlem, legal authority was obtained to 
enter private ~ remises ,  though no a t tempt  was mnde to surrey their limits ; 

A notion prevails ... t h a t  fJle businem of t h e  gurveyors is connected a i t h  tanntion, a n d  that 
m y  delay ... m i l l  retard t h e  l o ~ ~ i n g  of taxes. ... I would suggest ... making public ... b y  ben t  of 
tom-tom the objocts of m y  sun.ey ... nnd o l e  ~wnnl t i r s  at,tc.nding ita o b f i t ~ c t i o n .  ... Refu-wl8 a r e  
not confined to t , l~o nati\.n populrlt ion, b u t  froqtientlg occur nmongrjt tho Europcnns. Especially 
do l d i p  dr~rrrnns refuso cntrnnco wllon their o r n p l o ~ c m  nre nbwnt.  Lf m c h  opposition waA 
evinced whnn t h o  object. of t h e  survey aos genemlly believed to be the  improvement  of t h e  
sanitary condition of t ) ~ e  t o h ,  how much more violent i t  would Ilave lecnrne hnd I a t tempted  
to enquire a b o u t  prix-ate property a n d  ... 1)oundnries [ I : 51-4 ; nI, 1 2  Is. 

Survej  was cornplrted b y  t,he end of 1849, and three sets of t he  block plans 
were eubmjttcd on scale 100 feet, to an  inch, two ~ e t s  bound u p  for locnl uee, and 
the  third "in four t in  caws" for the  Court of Directors. Einlms' report of 80 pages 
xa.~ dated 14th August 1850, and published irl Calcutta in 1651 ; . . 

T h e  boundnry of-&dcuttn propcr,-or tho limits of t h e  Supreme Court, is laid do- f rom 
t h e  P r o c l n n ~ t i o n  of ... 10th Sopt. 1794 [ I : 5 4  1. ... I n  finding t h e  boundmy n t  t h e  nor th  end  of 
t h e  toan whcre much  of tho ... hInhnratta Ditch ie filled u p  nnd ohliterntod [ I  : 5 1  1, I..=- 
knonlcdge tho w s k t n n c e  of hlr. J. Rowe, t h e  Surveyor to t h e  Commissioners for t h e  Improve-  
mont of Cnlcuttn, ~ 1 1 0  ... knows more of t h e  low1 ... details ... t h m  nnj- other  person living [ rn ,  
448 ; IT, 457 1. ... Aroa of Cnlcutta, 7 .607565  square miles. ... Populnt.ion, ... 361,369 s o u b  ; 
probnttly nrthor undcr t h m  over the nctunl numbers. C o n ~ u ~  r-ed out  b y  Chief Nngis tmte  
gave pnpulntion 4 13,162 souls'. 

Hint, reror& in 1915 that t he  large-scale block plans "were lent to m e  in 
connection n i t h  the fillding of thc  High  court,'^ ... boundary. Simms' work r a s  
the  first. largc-scale survey of Ca1cut.t.a t h a t  wns in a n 1  way accurate 

The third set  was t,aken home b y  Sirnrns hi~nself,  and passed to John  Walker, 
" t,he Conlpany's Geogrnpl~er ", t o  be reduced as a gelicral map  for publicdition in 
London "w1ler.e only i t  could be e n g r n ~ e d " ~ .  
: Sinlms had corlfi~letl his survey to the citx and  murljci~)al area of whjch v n r i o u  
~ n ~ a l l  gaps rrere filled in by surreys carried o u t  under Thuillier's direction. T h e  
I'anc11annag6m survey, h o ~ e v e r ,  had 'not  heen sent. to England, bnt ~ f t c r  comple- 
tion by Srnyt,h was mnde u p  Ioctilly m'th old rnatcrial nr~tf puljlisht:d in Calcrltt ,~ or1 
the  6-inch ~ c a l e  in 1654 [ z j o ] .  The  first copies of IYalker's map reacl~ed Calcutta 
early in 1859, bearing the  caption ; 

Plnn of C ~ l c ~ i t t a  from ortunl  survey, 1847-9, b y  E'rodl:. If-nlter Sirnmq, F.R.A.s . ,  ... Civil 
Engineer, Consulting Engineer to We Government of Indis .  Suh~rrbs  of t h e  t o n  nre f rom 
surveys gubsequently furnkhed by hfnjor H. L. Thuillior, ... exncuted b y  himsolf a n d  Capt. 
R. Srnyth. Ro\,&ed to 1857. Kvdrlced a n d  Engrnvod by J. 6: C. \l'slkor, scalc 390 feet  t o  
incll, on 4 fillcmt.;, prico 16 shillings, o r  Ten Ruy~oefi~.  

Thuillior took irnmodiate st,eps t o  combine it. m-it,h the  P i inchannngr ; ?~  survey ; 
The l o n g - e x p c t e d  new Plnn of tho  City of  Colcut.tn engraved in Englnnd frdm Mr. S i m ,  

kurve Y... haq beon cent  ou t  to t h e  ex ten t  of 25 copies only. ... This  plan k o vory valunble o n e  
indeed, ... shewing al l  tho  improl.ement+ u p  t o  B lnte  &to, ae well as t h e  r iver  Hooghly a n d  
the  to-& of ~ o & r n h ,  soebp&e, kc .  on t,he opposite bnnk,  c m e y e d  ex-pm.e~sly for this purpose 
under my o m  superintendence in 1856, o ~ i n g  to blr. S i m m  hnving omitted to ernbraco i t  in 
his survey. ... Ad\-icn hns roccntly ronchod m e  of s lrtrgo nurn11c.r of copies [ GOO ] lin\.ing 
been shipped v i a  tho  Cape. 

. From this lnrgo plnn, which is on o scnlo of ~icmrly 1 4  inrllrs to a milo, B roduct,ion ~ R R  been 
innde in thifi office to 6 inches ...to connect i t  with n l ~ j .  Smj-th's ...p leu of t h e  suburbs  ( c ~ l l e d  
Puno1~annogom ) on t h e  Ramo scale, ... which I t inre  long been nnxiom to I i t l i o g r n p ~ ~  to meet 
t h e  ~ ~ r e ~ s i n g  wont8 of the  ... new Rnila-ay Compnnios, ns well txq for t h e  new drainage worke8. 

I (  1 7 9 0 - l S i 3 ) ,  ncs. Dcp. Gorr .  Rcri~nl, 1 R 4 f A ;  DIB.  'nnc.. 99-12-47 ( W ) ,  f rom Simms,  5 9 4 7 .  
' I I ~ c . ,  2 4  11-47 ( 31 ), f rom Simms,  22-11-47 ; Report, 14-8-50, 10 Cal. ( 192) .  fd. bL., 27 rols. 'Sirnrns, 
C~lclitta, 1851 ; uno. Lib.  P-6-59 (a). 'Himt ( C a l o ~ ~ l n  ) ( 22).  'R to OD. Rer., 7 - 1 4 2  ( 36). 
'hlnrkllnm ( 407 ) ; 10. C d .  ( 192 ) ; MILIO. hlisr.  ; 44 ( 2 9 4 3  ) ; 45 ( 2-10, 14-20 ). a QR Rcc. LP., 1 6 5 7 d  
( 2It30 ), fmrn 1)SG.. 2-4-59. 



k h i h t  indenting for a further supply for "Government ofices and sale to the 
public", Thuillier pointed out that  there was a plan on scale 3 inches to a. mile 
"now actually advertised for sale in Calcutta". This had been pirated from 
Sirnms' original block plans that  had remained in Calcutta by Mr. Heysham, s 
Dy. Collector of Calcutta, and " lit,ho'graphed in London on his o m  account "1 
[323-4 1. ThuiUier pointed out, that  the official 6-inch plan could now be obtained 
from the Conservancy Department, and a few months later reported that  "there 
are plenty of Sirnms' plan available in this office sho~dd  they be required"' [ 250 1. 

A special copy of the new 6-inch map was mounted on rollers and presented to 
the Lieutenant Governor in March 1861. The map bore the legend- 

City a n d  En\-irons of Cnlcut.tA, including the  Governrnent estnte  of  Punchnnnogram, with 
M i p o o r ,  Khiderpoor, Garden Reach, Seebpoor, H o r n a h  & Sulken ; 1852-6 ; scale 6 inch- 
to one mile. 

? t i n t e r i n k 4 t y  of C n l c ~ t ~ t a ,  reduced from F. w. Simms' mnp of 1847-9-En\<rons ... 
Major R. Smyth ' s  survey of 185%- ... Pargana hrnjoorah, f rom t h e  survey of hlajor h l p h  
Sm3t.h of 1849-5CL-The Botanical Gnrdens from t h e  survey of 8Lr. W. A. W b n  ... 1845-6- 
River  Hooghly, Seebpoor, Honrah ,  S u k n ,  and Goosree, from a survey mnde under  t.be superin- 
tendence of t h e  Deput,y Surveyor General in 16503. 

Dm- on t r a d e r  papor ... and lithognbplled b y  hlr. H. M. Smith,  a t  t h e  ~ u r v e y o r  &nei%l'I3 
Ofice, J n n u a v  18634. 

The survey of the "Hooghly River and environs of Hornall" embodied in the 
6-u~ch m a p  had been made by Seta Ram 3iissar of Gastrell's part.y, and in granting 

a bonus of two months pay Thuiller x-rites tha t  
tho r~~ut ,suddeo l~r i s  c a m e d  ou t  the  instructions ... very much  to my sntisfi~ction, and  has pro- 
duced a creditable survey, which was beset with m a n y  dificult.ies arising from the  crowded 
state of t h e  river with shipping, as well as from t h e  inclement s t a t e  of t h e  weethe?. 

Early in 1848, in connect,ion with schemes for drainage and water-supply, Simms 
had run levels "through all the principal thoroughfares", and carried them to Palta, 
about 20 miles north of Calcutta. These he had based on "the zero of the tide 
gauge of liyd's Dock", but he had left no benchmarks, and in 1853 'l'huillier had 
to re-level from Kidderpore to connect to the Surveyor General's O 5 c e  [7oI6. 

I n  1552; at the request of the Governor-General a ~pecia l  one-inch map of the 
couutry 10 miles round Calcutta rras prepared7. 

Knowledge of the north-east frontier was being gradually extended, sometimes 
by the travels of scientists as in the search for the tea plant [ IT, 204 1, and later 
by the b u r s  of Dr. Hooker through Sikkim and the K h k i  Hills [ 186 1. I n  more 
remote areas political officers occasio~~ally had the company of a trained surveyor. 
John Butler8 tells of a tour in December 1841 through the Nlga  Hills with John 
l'hornton [ r ~ ,  203-4, 392 ] ; 

Our surveyor carne into camp completely exhausted, a n d  vie thought  he  was at tacked by 
fever. ... He was B very abfitemiow man, and  r t w  always boasting of t h e  inexpressible delight 
h e  erporionced in satisfjing  hi^^ thirst from every limpid strerun a n d  eat ing sweet biscuib. 
... On th i s  d i s t ressbg  rnnrch he had swaUowed a qunr t  of cold water ,  and  he cnme into camp 
M pnle as denth,  nnd trrked of going to bed directly. ... We gnve him a p in t  of warm porter,  
a n d  ho rnlliod instantly, and with a dish of hermnticnlly smlod soup  [ 364 ] nnd a slice of 
h i m ,  h e  Boon g o t  over his titiguo, nnd ever a f b r a n r d a  he fnilud n o t  to join our ptrrty in a 
substantin1 Iunchoon on cold fowl nnd b w o n  or beef with o glaw of brandy-and-wnter'. 

The following year Butler visited the AngZrni Nggas. He left Nowgong on 
20th November aitlr "n hundred men of the 2nd h a m  Light Infantry" as eacort, 
I c a n  apothecary to attend t,he sick, aa well as  a n  uncovcnnnted sun-eyor7'-again 

'Hcysbarnls mnp. 1R50, 600 ft. to inch. xalo. 44 ( 1  ). ' DIIn. 5.55 ( 28-34 ), from DSG., l k G 4 0  & 
(i-W; a h  D h .  11 ( 3 ), PWD. to SG.. 10-XW. 8 n1.n. 3615  ( 160 ). DSG. to Gutrc l l ,  2lL8-yfi. 

,'including tbrm by UanjoU [ 181 1. 6 naro. 14  ( 27-8)  ; I 0  Cat. ( 106 ). 'ib. ( 102 ). I x o r l n  o f  Cnlrutta. 
Bimm, -. ; Duo. s3. 7 D u n .  503 ( 118 ), 1)SG. to SO., 12-1-53. ( 1808-76 ) ; Dm. Inf., H W ~ W O  I 
( 288 ), Pol. h p t . ,  Amam ; X R I O .  hlisc. 24-0-63. ' Butler ( 61-2 ). 



Thornton-who stmeged the route "and plotted off on a large scniP a most ~ a l u -  
nblo map  of ,tile greatest portion of the Nagah  hill^ attached to t.he .district of 
ru'owgong ". 'Jley marchrd through " Kachoomaree, Dhwmahpoor on the Dhun- 
seeree R.,  then ce... rrturning to Nowgong on 8th January 1846". A map of the  
r o ~ t s  a p p e ~ r s  as frontispiece to Butler's bobkl. 

During seasom 1860-1 and 1861-2, John hloran, an  assistant of the  Sylbet, 
rorenue surrey, was deputed with two Indian surveyor@ to accompany a military 
expedition in to  the Kuki Hills to Iny doun part  of the  boundary between Sylhet 
Dkirict and Tipperah State, and to select suitable ~ i t e a  for police posts. 

Noran broke off t h e  work without ... authority, a n d  qui t ted I n d i a  for E w o p  in J a n m v y  
16G2, without hnving effected a n y  portion of  t h e  survey, a n d  " I  have never  henrd of  h im 
since. ... He simply left R lettor 1 3 1  hind him to inform m e  [ S.G. ] tha t  private affairs of  t h e  most  
pressing a n d  p i n f u l  na ture  compelled him reluctantly to t a k e  t h e  step' ". 

It was not until 1861 tha t  a sg6temat.i~ topographical s ~ u v e y  was d a r t e d  of the  
wooded hills and uplands of Chota XFigpur, though in early days adventurous officers 
of the liiimgarh Battalion, and others, had sent in rough  ketch maps and route 
surreys [ I  : 35 ; n,  4 4 7  ; m, 27 ; r ~ ,  268-9 1, and Joseph OUirer bad carried the 
~ a l c u t t a  Longitudinal series across the nortliern hills [ m, 262 1. 

After cliscussing the di\-ision of responsibilities between the rerenue sur\-ep 
 part.^ under George Thompson [ 244 1, and the topograplljcal party under Depree, 
it was decided tha t  Depree's party should extend t,rianyllation from Orissa into 
south Chota n'8gpw during fieaeon 1660-1, a n J  more  headquarters from Cut.t.ack 
to  Ranchi a t  the end of that  field season. The Deputy S ~ ~ r r e y o r  General recom- 
mended t,hat Depree's party should corer the entire dirision u,itll t,riangles, and . 
delinoate ~ u c h  portions...is the  local civil nuthoritiee mny point o u t  ~c requiring a topographical 
m v e y  only, wl~ i le  such p o r p n n n I ~ s  or  estates require a revenue detail  survey sbould ... be  m a d e  
over t o t h e R e v e n u e  Surveyor. T h e  di6cult.y in tlie present e ta te  of our  information of  thk 
+Id and  h i t l ~ c r t o  u n b o r n   count^ is to ascertain precisely =hat does require t h e  detai l  
kurvey of the  larger RCSIC. ... I a m  v e q  desirous of a n y  a r rangement  t h a t  -\....expedite t h e  
general survey of t h e  Division, estimated a t  37,000 equnre miles3. 

1)eprrc mox-ed. his party up to  R5nchi in the spring of 1861, and t l ~ e  lirnits of 
work 11rtu.ee11 the t,n-o parties were lrft for local dc~cision [ 170, 244 1. 

-4 certain  mount of topographical 6urTe.T was carried out by tlir parties of the 
Great TriEonometriciil Survey and included the rumling of my t,races or lines of mi t~or  
triangulation to fix main rivers, or t o m s ,  villages, and other important ot,jech 
[ 118-9 I. A useful map was compiled from route surveys run by Du Vemet's 
assistarits when selecting stations of the  Karara series, and covered the country 
between RBo Bareli and Lucknow [ 103, 1191'. 

\Then Hill moved the Karara party to the East  Coast in 1845 [ 23 ] tlle Sur-re-j-or 
General directed him to surrey l& route ; 

&...your par ty  niU be  wholly unoccupied by  public Iwsiness on their mnrrh, ... i t  a i U  be  
a d t i w b l e  to enlplop them in prosecuting a route  sur\.ey along t h o  high road from Allnhsbad. 
Tbk route should be  computed and plotted every dny. T h e  mean  of two pernmbulntors should 
be used for the  d i ~ t n n c e  along t h e  road. ... Intersected details should be ei ther  defined m r k e  

. taken from two stations, o r  measured u p  to b y  perambulntor, a n d  laid down b y  direction a n d  
d i sknce .  The  route  should be  cnrefully joined on to those s tat ions of t h e  G r e e t  Trigono- 

S u n . e ~ -  which happon to lie in t h e  kicinity of tho line of march5 [ 23,169, 288 1. 

1 Butler ( 61-55) ; rdaro. 37  ( 9 ), l'hc~rnfon's srj. u i t h  hkrtchm of m n e r - j .  * GR Rcc., 1 8 5 6 4 J  ( ]Mi 
170). ' D u n .  6(iS ( 331 ). DS(;. to S.G., 26G-60 ; 1 0 C a l .  ( 262-3 ). Top0 Srg. 185543 .  'MRIO. 33 ( 3 i  ); 
4 rn. to inrb ; cf. route s~ by Uennmwy 1E. John James, I 0  Cd. ( 227 ). ' Ul)n. 600 ( 194 ), 1-9-45. 



In 1848, the Collector of Gorakhpur asked for a survey of the great Gogra 
River w1Gch " ~ h o u l d  be estsblished as a thoroughfare for commerce, to open u p  
acEqs to tJle district4 of Oude ... wit11 a steamer sen-ice between Calcutta and Fyzabad 

pl. I 1 ; great would be the glory and benefit to Oude by thus coaxing the  main 
s t r a m  of Indian traffic from the  Ganges to the  Gogra". 
.+ . A t  the request of the Resident at Lucknow, Clarke Gaskoin of the -4rtillery 
GrSed.  out  this survey between March and Rlay 1853, working with prismatic 
;iompass and chain, and  sourlding mith a   ole. H e  worked d o m  from FyzSbSd 
tq L3apra and then returned up  stream noting the  changes. ' 'Hardly a single boat 
- .  
pioceeds beyond the  boundaries of the  Company's provi~lces oning to the heavy 
and arbit.rary taxes leried by the zemindars holdilig forts and the headmen of 
'the villages in the Kin,gclom of Oude"'. 
' I * '  Gaskoin found no place u i t h  "less than four feet of water in the driest season ", . .  . 
and reported tha t  t he  r i rer  "could e<asily be made navigable for steamers up  t o  
Byram Ghat, 30 miles abore  Fyzabad [ 11, 29-31 I". His maps were reduced to 
the scaIe of 8 miles to an inch a t  the Surveyor General's ofice and 600 copies were 
print,ed at Black's press for issue nit11 his official report2. 

As this survey had no trigonometrical control, i t  was useless for mapping purposes, 
and,later in the year Nicholas Belletty of the  Hurilaong series was deputed to 
make a trigonornctrical surrey up  the river from its junction with the Ganges t,o its 
debouclln~ent from the  mountains, some 350 miles. Belletty carried out this survey 
by minor triangulation starting froin t l ~ e  Hurilaong and connecting a i t h  the Gora, 
Guru,5ni, and Karara series. 'I'he ~n ino r  details were sketched by eye, as the river 
banks wrre not well defined, and i t  "does not  follow the same course for two suc- 
cessive seasons "3 [ 13 1. His surrey showed considerable disagreement with the 
revenue surveys of 1835-8, which preceded the  principal triangulation [ rv, 223-6 1. 
:. Bet,ween 18-15 and 1847, Onlma~ulsy [ nr, 459-60 ; v,  2 4  ] and Wyatt  [ 2 52 ] were 
demarcating a portion of the 3epal  boundary wi th  Bihgr east of the Gandak, and 
during season 1553-60 rerision was made of the  boundarj- 114th Ondh. 
' . Government have detcrnlined to restore to t h e  Nepnul S t a h  the former Goorkha posses- 
sions below the  hills, extending from the  river G o p a  on  t h e  west. to the British territory of 
Gon~ckpore on t h e  east. The  tamtory...to be cedod is t h a t  portion obtained from the  
Nepaulese in 1816 and which in 1816 was made  over by t h e  British Government to the  Nawab 
of Oudh [ nI, 19-20 1. ... YOU d l  furnish this Depar tment  m t h  any informstion t h a t  your  
office cnn supply ns to the old boundary betxeon Xopnul a n d  Oudh4. 

T11e early maps included surveys by Thomas ]{'nod, 1802-3 [ n, 2 6 7  1, and 
Peter Grant,  1818 [ 111, 20-22 1. The  new surrey  was carried out  by Frederick 

-hd r r . son ,  Revenue Surveyor, who was appointed one of the Boundary Commis- 
uioners. His surve,y stretches between meridians 80" and 82", and sl~ows boundary 
pillar8 and line of tfleodolite haverse, besides the triangles of the North-East Longi- 
tudinal series which run parallel n-ith, and close to, tile boundary [ 263-4,pl. 4 15. 
-. 

' Siln.eys were made of the Grand Trunk Road by P ~ ~ b l i c  lTTorl;s officers between 
1848 and 18506, and of a number of c a n t o ~ ~ m e n t s  and cities by reocnue surreyors7 
[252, 3241. Other maps include Keelnn's durvey of the  Sur-veyor General's m ~ r c h  
from Dchra Diin to  Peulirlwar, 18-19-50 [ 36, 202,337 1, and surveys of Dalhi taken 
bp William Dodsworth during the siege of 1857 [ rv, 397 le. 

mroughout  his term of ofice \T'augh slic~ved tile utmost interest in the geo- 
graphy of the lIirnPlava mountains, nnd ill 1847 he took tho opportunity of the  
. a  . , '. 

' I  FD 8r l . ,  17 ; Caskoin to Rlsdt., 17-8-72; his rnlp on 1 f inch scrrla whs 27 f t .  l o n g .  ' ' D D ~ .  663 
(217-323 ), 3-bt.o 2-4. D D n .  591 ( 203 ), from SG.. 23-7-52 ; R e p r t  f rom Belletty, 23-7-80 ; DDo. 
4 ( 7 . D I ) n .  6 N  ( 6 ). ro. to SO.. 17-9-50 ' I0 Gal. ( 470 ) ; M R I O .  !disc., 6 1 / & 0 4 O .  ' M R I O .  30  
( 1 - 1 7  ) ; 2 ( 37 ) 7 Jhiinsi ,  L u c k n o w .  hleorut, 3loomhidkbid ; M R I O .  135 ( 20-1 ) ; M L ~ c . ,  l E - 0 4  ; 29-31 
7 4 - 6 8  ; Mmo.. 12 (40-1  ). B M R I O .  183 ( 25 ). blisc., 4 - 4 7  ; OBO Lib. m a p  E 4. 



mcnsnrement of tho Sonnkhoda base-line to visit Sikkim himuelf and fix the lofty 
snow p e a b  of thnt region. Such a survey had been suggested by Reginald Walker 

lMn-uary 1847, nf ter  selecting the ~ i t e  for the base-line [ 19-20] ; 
.. With reference to the ordeb of the Court of Direc tore... on the  i m p r t n n c e  of laying down 
88 lrnnny ~ e c o n d ~ l y  points aa p o ~ i b l e ,  and especially all importnnt  places within 30 minutee 
o f t h e  pr inc ip l  trinngulntion, I have the honour to drew your ntt tnt ion to the desirability of 
having two pointa in the Darjwling and Gikkim Hi l l sa t  o wmidernble distnnce apnrt, from 
which ... the ... high mountains of Knnchin-Janga ... might b e  h i d  down with grent ~ c c u r a c y ,  
nnd nlso the various points in those hrritorirsl. 

After I'alker's nnfortunnto death MTaugli carried ou t  this triangrllation him- 
self [ 83 ], and tlle Superintendent of Darjecling, Doctor Campbell, s~~ggcsted later 
that  the points fixed mightwell facilitate a survey of t.he whole Darjeeling tracts. 
Commenced by Henry BlaxweU of Artillery in 1849, this survey was taken over 
the  folloning year by a detachment under Rohert Smart  from Shemill's revenue 
survey party and completed during 1851 and lt3523 [ 255 1. 

The intention UBB [ h t o 8  H h t  ] to make a 6 W e X  on the  general lines of a revenue 
survey, and certain arena were w e y e d  on the 4-inch swle  ; t h w e  maps are now [ 1920 ] of little 
use. The hilly tracts were mrvsyed on the 1-inch scale over Dnrjeeling and Kumeong sub- 
divisione. Survey based on O.T. stations; detail no t  very accurate ; differences of level by  
form-lines. A few -11 tom are= -ere surveyed on scales G...nnd 20 inches to a mile'. 

A six-inch map of Smart's survey waa lithographed at Calcutta and gives the  
names and areas of "locat~iom a t  DarjiLing in tabular fom".  The map rune as  a 
half-mile strip north~rards from the plains extending in two branches from Darjeol- 
ing northwards to "Ruxgeet" and Birch Hill. It s h o ~ s  Jtilapahar and Lebong6. 

A one-inch map of the "Bill Territory of Darjiling" shows two JIorung 
yarganaa in the plains to the south and extends 8 miles north and west of Dar- 
jeeling to include the SingaWah Range which forms the b o u n d ~ r y  with Nepiil. 
The map is hounded on t,he east by the Tista River, and on the  sout.liwest by the 
Blochi. .It girea a t,able of rectangul~r coordinates of triple-junctions of p a r g a m s ,  
and girm area of Darjeeling District as 740.17 square miles ; 

The local beegnh in use equale 1600 square yards. Boundm-y defines Lsnde ceded by the  
E i h  Raja  to the  Britiah, 1st. Feb. 1835. ... Notes on Hill Tribes from Dr. A. Campbell. ... 
h'otos on graphite 8011th of Kursion. ... Notes on vegetation h m  Dr. J. D. Hookera. 

Dr. Hooker, the  celebrated botanist, was travelling in Sikkim between 1849 and 
1850, and was held up for several weeka by the  State authorities [183 1. With 
Thomson he has left a sketch map shewing I& routes, and the general position of 
Kangchenjunga and other mountains as fixed by \I'augh7 [ 83 1. There is also an 
8-mile Map of Sikkim 
illmtrative of Dr. A. Campbell's trip...by J. A. CrommeLin, Lste nlnjor of Bengnl Engineere [ m, 
435 1, Dnrjeeling 26th May 1849. The principal peaks round DarjiLing were trigonometricall1 
dc+hrmined by Lt.-Col. 1JTnugh ...in 1847-48. Heighta by  him are slao shean.  Details b k e n  
from a rough mnp by Dr. J. D. Hooker and fro111 observatione of Dr. CampbellB, [ also n ]  &etch 
of the Iiummon R i ~ e r ,  copied in Surveyor General's Office 1850, from the little Rangit River 
to Singnlila Rnnge on the h'epal frontier ; scale 2 m. to inch. Explored by Dr. T. Thomaon 
and Lieut. H. H. Blnmell, Artilleryg. 

In  August and September 1846, after the  conclusion of the  Amritsar treaty 
[ 220 n.5 ] Alexander Cunningham was employed as Joint  Commissioner with Pat.rick 
Vans A g n e ~ ~ ~  to delimit the northeast boundary bet.ween the  Rritish and Niiharlja 
Gullb Singh of Jammu t o ~ a r d s  L a & U  and Chamba. Surrey work fell ent.irelj on 
Cunningham [IV, 2691 , whose map covered Rupshu, L h u l ,  and Spiti. The mission 
left Simla on 6th August and, travelling by Bil5spur and Sultiinpur, crossed the 
BiiraLLcha La on 6th September, the anniversary of its passage by Aloorcroft and 
Trebeck in 1820 [ m, 43 1. They x-kited Norari Tso [ 234-5 ; pl. 6 ] and returned by 
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the Rohtnng Pass on 6th October. A desoription of the  l~oundary  and the country 
covcred, with R reductio~l of t he  map, w a ~  puhlished by the  Asintio Society of Bengal1. 

A t  the  same time sketches of the southern bordere of Jammu were made by 
Jarnee Abbott,  now Deputy Commissioner of H a z i i r ~  [ IV, 4 1 6 7  ; v, 208 1'. 

In 1847, Cunningham was deputed as British Commiseioner for the  north- 
.eastern frontiers of G u l l b  Singh's territories having aa ussistante Dr. Thomson 
the  botanist [ 186 n.91, and  Henry Strachey of the  66th N.I. ; Vans Agnew had 
oharge on  the north-west towards Gilgit with Ralph Young of EngineersS ae 
surveyor. Cunningham traveUed to Kashmir t l~rough HszLra, up  the Jehlum 
valley to Srinagar, and then u p  the Sind to Lad5kh. 

After  ex~)loring thc  sources of the Indus to the north-east the party assembled at 
Leh on 2nd October.and, m i t e e  Cunningham on 9th, 
we  purpose to leave L e  tomorrow morning. ... Dr. Thornson will proceed to Nubra and  u p  
t h e  Shyok to it8 source, a n d  if possible he  will cross the  Karakoram Range for a few marches. 
... af te r  which he  will return b y  t h e  Shyok River and follow i ts  course do= to Ll;ardoh. I 
hnve furnished him with a w x t e n t  a n d  a surveying corn- of m y  own. ... H e  has also mini- 
m u m  a n d  boiling point  thermometers. ... 

I d l  rnjaelf t a k e  a southerly route by  following t h e  I n d w  ...to the  Drae River, which I 
d survey to ite source. F r o m  Dms...I wil l  proceed ... t o  Astor, a n d  ... acroas the  Indus  to 
Gilgit. Licut.  Strachey ... ail1 ... t a k e  t h e  river route. W e  shall thus  have  three distinct routss  
8urveYed from Le towards Gilgit. ... 

To t h e  genernl accruncy of Trebeck's survey [IIJ, 43-5 ; IV, 269 ] I a n  speak pemon- 
ally, ~ F J  on three different occasions, in 1839 [ IV, 269 1, in 1816. and  during the  present year, I 
have  myself muveged m n y  portions of his route. I have likewise ... surveyed many por t iom 
of V ~ g n e ' s  route, a n d  ... s t a t e  positively t tmt  his surveys a re  in many places erroneous [ rv, 4 7 2  1'. 

Cunningham conipiled his map in Simla during 1848 and notes tha t  
the  sketch m a p  ... by  Dr. Thomson supplies in a sa t i s fac toq  manner  t h e  long desired survey 
of t h e  Shagok,  o r  Kubra, River. ... U'ith Lieut. Ralph Young's survey of t h e  middle I n d m  
in t h e  k k d o  m d  Gilgit t emtor ies ,  a n d  Lieut. Strachey's and  m y  o m  surveys of the  Upper  
I n d u s  in Lad&, t h e  Government will now possess a complete Burvey of t h e  lndus  a n d  its 
tributnrios from H ~ n l e  to Gilgit [ 147 ; pl. 6 y. 

I?lis Map of the  Alpine Punjab [ IV, 209 1, scale 8 miles to an inch, F a s  paewd to 
the  Surveyor General's Ofice in December 1851, and  gave the first clear view of 
t he  sources of t he  Upper l ndus  and the lofty regions of eastern Ludiikh6. Strachey's 
report gave a descriptive memoir, m-ith geological notes by Thomeon ~ h o  was t h e  
first Enylisl)man to reach the  Karakoram Pass. The Surveyor General hrid a t  no  
time been consulted about  these surveys. 

In 1646 Strnchey had visited the  twin lakes Rakas Tal  and 3liinar;arowar, and  
returned with sketches of northern Garhwiil and K i ~ m a u n .  These he compiled into 
a general map based geographically on the published  hee eta of the Indian Atlae 
with many  heights inserted from boiling-point observations. 

In tile trans-H.kmlagan p n r t  of m y  m a p  I hsve  copied ... lndinn A t h  No. 66, which shows 
the  ea-ploratione of bloorcroft a n d  Hearsey in 1812, ... unaltomd up  to longitude 81 [ U, 80-1 1. 
Eaat  of  t h a t  longitude ...is t h e  reeult of m y  o m  explorations, ... including the  h k e e  with tha... 
details of linilae a n d  Gnngri, t h e  eastern and  south-eastward sourma of the  Sutlej. ... 

bly survey aaa a v e q  rough one made with pocket-compasa ( Schrnalcalder ) a n d  a watch ; ... 
even these rough motho &...were often interrupted by  night  mnrches. 

In  m y  m a p  I hnve  ... explained t h e  d i t inc t ion  betaeon agricultural villages a n d  mere b m p k  
and  monnateries-plnces p e n n ~ n e n t l y  inhabited and  mere enc~rnping .groun&-and  all  o ther  
requisite d ~ s c r u ~ t i o n e ,  t h e  neglect of which ...tog ether with t h e  abominable kakogrephy 
of names, 1- much impnired t h e  valuo of the  sheets... of the  Indian Atlas [ ~ r r ,  297 ; IV, 304 1'. 

I n  Blay 1847, h i s  brother Richard also visited Kuruaun, bu t  devoted himself 
largely to physical gengrapl~y anri a survey of the glacier8 of the Xanda Der i  group. 
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Pn 1848, his ecrvices u.rre placed at the disposal of the  Government of t h e  K.W.P. for 
!'ecientific researches in Kumaun and its vicir~ity ". R e  also visited hl i inn~arowar 
and later nr0t.e a long essay on the  general level of t h e  snow-line1. 

A map of Kumaun and Bri tkll Qarhwiil by  John  Bat ten  [ nr, 4 I g ; v, 86 ,318  18 

when Settlement Officer gives a delightful proslo of  t h e  snow range. 
1" In the  Ni,nalnyan JourmI of 1929, Sir Geoffrey Corbett discusses the  name 
1 1 HimHlaya". B e  points o u t  t h a t  Hi-ma means Snow, and a-la-ya means Abode. 
Hence Hinzala~~ti,  Abode of Snow [ I: 77 1. The  every-day Englishman pronounces 
all iour vowels short, though Indians accent the &st "a" long. 

For ~ d m i n i s t r a t i r e  purposes the  term ' 'Centrd Ind ia"  covered a number  of 
self-governing states  of B u n d c M a n d  and JlZls-a lying between the n'orth-V'estern 
Prorinces on the  north and  Central Proxinces on the eouth, C h h a t a q ~ u r  to t h e  east 
and Indore to the  west [ pl. I 1. It did not  include the  s ta te  of Grralior. Except  for 
Franklin's survey of B u n d e l h a n d  betrreen 1813 and 1819 [ n, 51-2 ; xu, 81-2 ] 
there had been no surveys of this large area other than  those based on route EUrVeSs 
and astronomical latitudes, t he  best of which had been those b y  Gerard during 
1824-5 [ m, 89-90 1. 

Since those days the area had been traversed by the  triangles of Everest's Great  
Arc and of the Calcutta Longi tudi~~al  series from Sironj. T o p o ~ a p h i c a l  map8 were 
sorely needed for administrative purposes. In 1649, t he  Resident a t  h d o r e  asked for 
a surrey t h a t  "should b a r e  nothing to d o  with boundaries of states, districts, 
pergunnahs, or Tillages" ; if i t  trere clearly notified to aLI chiefs t h a t  i t   odd n o t  
interfere Fntb such questions, i t  would then have thcir support3. 

In 1851, the  Resident a t  Bhopiil, Henry Duralld [IT,  431-2 1, a s k d  whether 
the Surveyor Gerreral could not  supply a later map  than  Sir J o h n  hlalcolm's of 
31iilrra & Adjacent Countries [ m, 84, 275 1, tha t  had in 1845 been adjusted to t h e  
triangles of t h e  Great Arcand re-&sued on the 6-mile wale [31514. Triangulation 
had n o r  advanced w e s t ~ a r d  [ pl. 3 ] and TT'augh thought  i t  would be 
veq-y to  take u p  the  topographicnl delinention in a complete 81-shmntic mnnner. .to show 
the configurntion of the p o u n d ,  the position of every villnge, and cxtont of forest and cultiva- 
tion. An undertaking of this extent would not cost more than 4 or 5 rupees per square mile, 
and I would gladly recommend such a work ... if I had sufficient instruments6. 
Keither staff nor  instruments mere available, and though Durand employed a 
sur re jor  named Buttemor-th [IV, 386 ] to surrey " the  Rajgarh and Karsingghar 
chieftainships", no  triangulation points could be furnished. 

The Resident at Gwalior was anxious t o  get surveys started in t h a t  s ta te  ; 
Scindia's Government, which is under a very intelligent young chief, and a still more 

intelligent dewan, ... are anxious to have a good mnp of their countries, divided into par-  
gannas, etc., and ... have taken people into their service competent for such a job. It would 
be a great wsistance, however, ... if the triangles laid do= by the  Grand Trigonometriwl 
Survey could be furniehed. ... This survey is for the use of the  hIaharnjah, and  could ... never 
compete w-ith a n y  work ... conducted by your scientific officers. Still it will be useful and ,  
emanating from the Naharajah himsoLf, shevia th s t  the people begin to... see the  necessity of 
having their country 8urveyed,instead of groping in the dark a s  they formerly did6. 

I n  1554, Sir Rober t  Hamilton, Resident a t  Lndore7, m a d e  a firm request for t h e  
~e t t l emen t  and sur rey  of the  boundaries between t h e  various Jlril\r.a states, each 
contributing a monthly sum towards the  expense. H e  pointed o u t  t h a t  
i;! the settlement s a d  m ~ p p i n g  of boundaries a vast deal of ...top opaphical  and sLatistice1 infor- 
-tion can be collected, ... highly ussful to the nntive s t a h  as a e l l  as t o  o w  Government. 
whilst t&e hitherto comtnnt source of angry  feeling and bloockhed d bo removed8. 
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The follom-ng year t he  Governor-General in Council expressed 
a tvournble  opinion regarding ... a n  uniform continr~oue survey of natives sbitos within t h e  ... 
h e n c y  of Central Indie. ... T h e  states  to be surveyed will be h w a h ,  Adjaigurh, Chirkeri, ... 
D u t t i ~ h ,  and W a t t e r p o o r .  ... G ~ a l i o t  territory will also have to be brouzht  under this survey, 

well rm the  Bhopal Agency. ... Other  independent chiefbinships birdering Malwa ... m&t 
be included, hs well as t h e  s h t e s  ... in t h e  valley of t h e  Nerbudtfn bordering Gumrat .  ...' 
- 

m e  value of a...topogrnphica! r m p  of such A vast  ... t r ac t  of country needs no commsnt .  ... 
The cost in t h e  first instnnce mus t  be  borne b y  our government, as i t  ail! be  very difficult to 

distribute i t  amongst  the  s tates  a n d  chiefs. All have  reerdily consented to t h e  survey1. 
The Surveyor General est.in~atcd the  area a s  about  77,000 square miles, t ha t  

.~rould require three field s r~rveg  parties of 8 surveyors each ; 
A well1trained topographicnl &veyor can execute on a n  avnrago five square miles per 

&om, ... about  700 squnro 'miles  per  esason. A complernent of 8 surveyors ought  therefore 
to ext  cute, sny, 5.000 square miles per annt  un... a t  which rnte  the  survey of t h e  whole 77,000 
square miles of Central Indin s tates  would take only 5 years t o  complete [ 289-90 J. ... 

As I have n o t  st this moment  a n y  spare officers or establishment, i t  would be impossible 
to etnrt 3 pnrties a t  once. They  mus t  be organized graduelly a n d  successively, and  this ... will 

the probnble t ime of completion to 6 gears a t  loagt. ... The  total cost ... d l  be, m y ,  7 
lacs, 74,631 rupees. This ... is t h e  lowest s u m  which a survey of this extent  ... will cost if a 
revct3ble s tandard of accuracj- be airnad a t ,  b u t  i t  rnny cost a g e n t  deal more if i t  & not  
eac ien t ly  orgnnized [ a n d  J ably conducted2. 

Hamilton forrrarded t,his estimate to Government, pointing ou t  t ha t  several 
states l ~ n d  offe~.ed to make snlall contrib11t.jons ton-ards the cost. A star t  had been 
made by Captain Evans "who has a small bu t  efficient.1~ organized party ". Govern- 
ment thougl~t  that  a general sur\-ey might be made by employirig Burg~ss's rerenue 
s1mey party in la~- ing  down and surreying the s tate  hotir~daries [ 267 1, whilst 
E rans  worked rlnder t,he j~rofessional direction of tho Furrepor General3. J m e n  it 
was h o ~ e v e r  found tha t  E r a n s  had only two Indjan surrepors to assist him, and  
tha t  his surrey was confined to  village boundaries in Dew% State, the Foreign 
Department directed t h a t  
immediate mcssures m a y  b e  taken for the  settlement of rill boundary disputes, and t h e  de-- 
cation of all boundaries, n o t  only between nat ive s ta tes  and  British districts in B u n d e m a n d ,  
b u t  between oll t h e  nat ive s tates  in t h e  Pro\ince, in order t h a t  every preparation m y  be 
mnde for the topogaphicn l  survey of t h e  whole4. 

No steps coi~ld,  however, he taken t o ~ a 1 . d ~  such survey oning to the lack of 
staff and the  outbreak of t he  rnutinj ,  which lcd t o  prolonged military operations in 
Central India. Late in 1859, the  Gorernment of India raised the matter again ; 
Many of  the military nrrangements were fnlstrnted altogether, or much impoded, offing to. 
t h e  entire ignorance of the  practicable roach, passes, ... and  ghats  of rivers, in hlalwa, hj- 
pootana, Saugor, a n d  t h e  H u s s a i n ~ b a d  territories. ... T h e  Comxnder - in -Chief  hnving strongly 
urged the  necessity for a n  immedinte military survey of such rivers and  hilly countries. ... you 
will info- Qovernment as to t,he knowledge posjs&ud of the  districts west of t h e  Ganges, 
eapicinlly in or nwrr to Bundelcund, Central India. hTo,vore, etc.6. 

Thuillier forwarded this t o  the Surreyor General, reporting that,  
anticipnting theso wants  during the  &rnpnign, I published ... eeverel maps ... on t h e  uniform 
s a l e  of 8 miles to t h e  inch. These ... embrace very nearly tho entire limits specified, ... a n d  
comprise all the  geographicnl information fort!icomin,o in t h k  omce [315-6] .  ... AB reepects 
t h e  larger qucet.ion of A propor survey of this irnmonse or-, I a w ~ i t  yotu instructions8. 

\lraugli called attention to  his Reporl to Parlinnzent 1 3 4 5 6  ] which showed t h a t  
t h e  grentcjst portion of the  a r  en... has nevor been under  r o p b r  survey, and  thnt  the  goo- 
grnpliicnl inf(~rmnt.ion ... d o p n d ~  on rollto8 exocuhd  b y  the  Qluirtor hlnstsr Gonoral's Depart-  
ment  and othor scanty ... rnntoriirla. ... The  nnc:o~qity for a r e p i l t ~ r  8111-VOY ... I ha170 lony felt ; 
,... Wlo undcrtc~king haa, however, ... bocan postj)onod for wnnt of sufficient a w e y  pnrtios. ... 
Greet p r o p e w  hna now boon mnde in the Punjnb a n d  Uon;~~l. ... 

Csptnin Robinson's silrvey party hns just cornploted tho military survey of I h z n r a .  Rawal-  
p-hdee and  Jholum in s style of u n s u r w s r b l e  excellance. Tile esL1blishrn3nt is now act ively 
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engaged in completing t h o  fair mnpe a n d  mcords which mny ...be o u t  of h a n d  b y  Eeptambor 
1860, and b y  October...I hope to... transfer party to t h e  Q a ~ l i o r  Lurritories' [ 214 1. -. 

Authority F F R ~  obtained for the transfer of Robinson's party, and the  consent 
of the Gwalior d u r b ~ r  was readily granted though no state contribution could be 
made'. Work was to be baeed on the  a.T.s. ; 

The  Gmnt  Arc ... runs through t h e  centre of t h e  Gwnlior t n r r i t o r ~  a n d  form the-bask  
of ... operations. Unfortunately many of the  R ~ R ~ ~ O U B  ... which were f i red five a n d  twenty 
yeem ego were wantonly destroyed a few y- af te r  [ rv, 86 1. ... T h k  misfortune -ill n o  doubt  
entail  eome deley ... and  expanse, b u t  I believe that .  a M ~ c i e n t  number  of u n d i ~ t ~ u r b e d  etat iom 
e x k t  to ennble t h e  ~ e c o n d a r y  trinngulation ...to be established m t . i s f e c t o r d ~ ~ .  

Surrey Was to extend continuollsly over Gwaljor and au contiguons states, 
which are  much interlaced v i t h  ono another, while detached portions of some s tn t ss  rrru iao- 
h t e d  by  other  tsmtories .  Cansidering that.  t h e  ...p resent wurvey k to produce a complete 
a n d  finnl msp of t h e  whole coun+ on a n  ndeql~ntc  scale, ra ther  t h e n  8 survey of anx pnrticular 
s t a t e  or district, I propose to instruct. .Captan Robinson to car ry . the  work fornard  from t h e  
Chnmbnl in a continuous sheet, whereby t h e  whole count ry  ril l  b e  completely mnpped. ... 

To&, Jhn ln~a r ,  Bhopal, Rajgurh, path of H o h r ' e  t e m t o ~ ,  Dhru, etc., will fall mit.hin 
tho  8 C O p  of t h k  generei survey a s  it, proceeds south to t h e  Nurbudn.  ... In t l k  way  complete 
.blocks i f  m p s  Rill b e  produced of t h e  ent,ire c o u n t v  a i t h o u t  gaps or  omis ions .  ... In n o  
other  way a n  we  expect  to obtain antisfectory resul ts  ... n o r  ... c a n  t h e  a t l as  s l~ee ta  of t h e  Greet  
lnd inn  Sun-eg b e  rendered complete and  final4. 

An a d ~ a n c e d  detachment left. Dehru Diin in October IS60 under charge of 
William Murray, and starte.d triaugulat,ion in the  neighbourhood of Dholpur ; 

Triangulation m U  b e  c ~ r r i e d  do- to a lit t le over t h o  26th degree of nor th  Intit,uda ... 
T h e  obsewat.ions should be final eo t h e t  i t  mnj- never be necessary to rm-isit n s tat ion.  ... The 
?astern portion .Rill b e  made under Lieut. ~ l & r a ~  asskt.ed by  hlessrs. Bell, Kcale, nnd native 
Burveyor K a l k e  Pershad, the  western under Bh. Hors t ,  assifitad by.:.Ak)dool S n m d  I i f ~ e n .  

The  western portion a n d  all south of a line d r a m  through Than  &...due west a n d  east  ... 
cnn be triangulated in the o r d i n a q  a a y  u i t h  n network of t,riangulation, b u t  nbout, Goormi 
a n d  B l i n d  t h e  country ie quite flat, well wooded, a n d  c u t  u p  b y  extensive re\-ines. 

hlr. Bell is now carrying a minor triangulation do= the Benganga to connect wi th  another  
minor t r imgulnt ion conducted b y  h h .  Keale, which a b o  c o n n e c b  uit.11 various great. stations. 
IVhen the Gbambal c w e s  to be t h e  boundary of t.he OvraLior a n d  British States ,  t .hk  minor 
trian@t,ion should be continued along t h e  b o u n d r q ,  a n d  u p  to t h e  river Sind until  t h e  p o u n d  
becomes fit fo r  your  usual network. ... T h e  one  object  to b e  held in view ie to furnish p l e n Q  
dntn for t h e  planetable surveyors nex t  emsons. 

Field work continued till early April by rr!ich time obserrations had been 
completed from '176 st.at.iolls, and an arca of 4,140 square miles had  been co~ered  
with poi~lts for nearly 20 planetable sect,iom--each of 15' square-on the 1-inch 
scale. This area covered the st,ates of Dholpur and liaranli of Rgjputsna, n i th  the 
portion of Gudior  north of the capital and bordering on the  Rritish districts 
of Agra and Etawah. h l ~ ~ c h  of the flatter ground was "densely wooded and inter- 
sected by ... small streams, whose banks, like those of the larger- river^, a1.e fringed 
by belts of inhieate rarines ... ill adapted to the usual operations of a topograplucal 
surrey". In some areas magnetic iron ore prevented the use of the compas8. 

The o d y  regular survey that  had been carried out  in the Rgjputgna states bad 
been tha t  of Bharatpm by Alclia~~der Boileau between IS29 and 1632 [ m, 2 G 7  ; 
N, 271-2 1. Jlnch geographical knowledge had, h o ~ e v e r ,  been collected by officers 
of the Quartermaster General's and the Political departments, particularly during 
t h a  Shekh5vati expedition, both by route and boundary surveys [ rv, 272-3 1. 
Amongst such surreys wes that  of 1853 of the boundary I l e t ~ e e n  the  states of nijimiir, 
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Pfilnnpur, etc., by John Brooke on the I-inch scale1. There are also boundary surveys 
-Bh~\valpur-Bikaner, 1844, -Rall&\valpur-Khnirpur Jaisalmer, 1849-50 by John  
Bother, and C.F. Jackson-a route survey, BahiiwalpurSirsa, by Edward RobinsonL 
--and occa~ional surveys by Robert Baigree, a most pleasing artists. - Fir John L o w ,  -4gent to the Governor-General in RBjputHna between 1848 and 
1852', gives the official policy towards the surveying of Indian states ; 

- -  W e  are occnsionally obliged to survey p l t e  of the boundaries of dhtricte belonging to 
Native States prepnmtory to settling violent dlsputas respecting the occupntion or cultivntion 
of portions of land. This is part of our duty which alwaya gives rise to some bittomess ... on 
the part, of those who lose the land in dispute. ... 

The prejudice on the part of the Rajpoot Rulors is so strong agninst all surveys tha t  i t  would, 
I think, be a bad policy on our part  to insist upon haxing even the borders of their torrltories 
w e p e d ,  except w l~en  disputes ... actually arise. In those cases ... our right to make use of 
surveyors and their i n ~ t r u ~ e n t s  is no longer disputed. 
, 

There wag a stribing proof in Rnjpootgno about two years ago of the strong prejudice ... 
a g a i n s t  all surve3-s. British officers were ... surveying the Ajmere District [ 265-6 1. They did 
not  leave our own land, yet, when they approeched near to the border of the Oodepoor State, 
the chiefs and zumeendars of t ha t  state repeatedly threw various obstructions in the way 
of our survey operations, and were a t  Inst so unruly and violent ... that  Lieut.-Colonel Dixon 
w ~ s  obliged to  send s detachment of Company's troops to protect the surveyorss. ... 

I think, therefore, t ha t  we had bettar ndhere to  the system which has been sufficiently 
mccessful, ... \-iz., to avoid having recourse to scientific surveys of any lands belonging to o& 
native allies, excepting when they become necessary to enable ue to settle disputes which 
shall nctunlly have arisen. Tbe p l ~ n  ... does not apply to the Trigonometrical Survey, which only 
establishes the exact positions of certain smnll points tha t  a re  generally a t  great distances 
fi-orn each other. Tha t  survey a b o  avoids meddling m.th villages, or tanks, or  rivers, or fields6. 

Survey of the Bombaj- Deccan and of the l io~lkan llad b e ~ n  carried c u t  in the 
days of Sutherlend and Jopp before the office of Deputy Surveyor General a R s  abol- 
ished in 1833, and the Deccan had been covered with 4-inch maps in the form of 
degree sheets [ m, 1 2 4 7  ; K, 240-1, 306 3 -  Kone of this work was, however, ac- 
cepted for the  Atlas of Lndia because the triang~ilation could not be trusted. The 
greater part  of Gujargt had not been surveyed since the days of lionier Williams, 
and the sad state of the maps was described by the Resident a t  Baroda in IS49 ; 

I need hardly tell you how m i n y  references there are from the political officers of Rejkote, 
the Mahee and Rewa Kanta's, and Pahtunpoor, as well as the Collectors and Magistrates, ... 
regarding robberies and boundary disputes in ... which the absence of a good map  L felt. ... 

Of the map  of Guzerat m d  Kathewar there is but  one sheet in this office, being the  western 
and least valuable one. ... The map was compiled in 1807 by Colonel R e p o l &  [ n, 283-4 1. ... 
There ia another map  in a very delepidsted condition compiled in 1820 by Colonel Williams 
[m, 280-1 1, ... bu t  in mch a simple matter as tracing the line of march fromTunkuria Bunder 
towards binlwa I found i t  sadly defective'. . , . . 

T h e  Chief Engineere, who had since 1833 become responsible for maps and 
surveys, had no materials from which to prepare better maps ; ''Much valuable 
geographical information ... bad for years past remained ... exposed to destruction by 
time and vermin ". He recommended that  i t  shorild be wnnocted "by minor tr i-  
angulation with t h e  Great Trigonometnc~l S u r ~ e y " ~ ,  and the Surveyor General we]- 
conled his suggest,ion that  a smaU topogrtlphical party should be formed under an  
engineer officer to work under the control and direction of Harry Rivers ; 

The principle of carrying on the proposed ( internal filling-up ) survey in oomplete sub- 
:'ordination to, and in nid of, the Grand Trigonornetrial Survey appeare to me eound. ... T o  - - 
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t h h  ond i t  Kill lo indielmntmble tlrat tho  new par ty  should join Lieut .  R ivers  nnd,  ac t ing  under 
hie geneml d i m t i o n e ,  should f o l l o u ' u p  his operations ... filling in hie triangles w i t h  topogre-  
phical details ss moon 89 he completes them1. 

Ln April 1850, a yonng engineer officer, Ctlstlc Boddam, who' had recently 
arrived in h~dia, and had no previous survey experience, was givon charge of a party 
of ten Indim pup& from the Bombay Engineering lnstit,utjon [ rn, 384 ; rv, 383 1, 
and directed to get into touch ui th  Rivers, who was a t  Abu preparing to fitart a 
meridional Feries tjouthwards into Gujariit' [57]: ITTjthout waiting for Q.T.S. data 
Boddam took up  work in the Idar Hills north of AhmadiibLd in November; 

Finding tha t  t h e  sites for t h e  different ekt.ions of the  Great Trigonometrical Survey  h a d  n o t  
been selected, and t h a t  some t ime m u s t  elapse before they could b e  m a d e  uso of 8s bases,  ... 
3 employed tJw young survey0 rs... on ray-traces for a b o u t  two m o n t h s  a n d  a hnlf: 
Bv the end of Janunry sufficient points had been fixed for planetabling and  
I was enabled to commence the  topographical survey. I had then only two m o n t h s  of F e b r u a r y  
and March a n d  a small pwt of April remnining for field work. T h e  rand-s torms  which prevail,  
and t h e  cloudsof d u s t  raieed by cat t le  in t h e  neighbourhood of \-illages, ... quite precluded t h e  
pomibilit,y of o k n i n g  ang]&. 

Though the-j had two experienced survey instructors during t h e  first season, the 
young pupils took Little interest, and the outtnrn of survey was meagre and of T-ery 
poor qualitj. Neither of the instructors took the field during the second beason, 
1851-2, and the work produced during the two seasond was of little or  no value'. 
I n  January 18.52, the Surre>or General was asked to take over charge of the  survey, 
but he considered it impossible t>o continue without trailled officers and assistants, and 
he had none arailsble. On his recommendation, t.herefore, Boddam's party was 
broken up during February 1S53 [ 49-50 Is. 

Amongst. scattered surreys carried out in other parts of the  presidency vat3 
one of Riijpipla State and parts of Baroda' lying between the Nafbnda and Tapti 
rivers. This waB carried out by John Pollcxfen, of the Quartennastsr Ge~era l ' s  
~ t . n f f  between 1852 and 1855, viith the assistmce of draughtsmen and "guides". 
The map on t-inch ~ c a l e  was "accompanied b j  statistical returns shewing e v e r -  
rillage, with its number of houses and prohable number of inhabitantsu8. 

There is an undated map of "part of the Island of Salsette" by James Colquhoun 
of the Bengal Artillery, scale 400 feet to an  inch7 with wonderful hill-shading. 

- . Tlie province of Sind came under regular British administrat.ion as part of the 
.Bombay Praidency after the battle of JLiEni, 17th February 1843. William Baker, 
the distin,&hed canal engineer from Bengal [ rv, 41 7 ] had besn given charge of 
s.meya, canals, a ~ d  forests, and directed to put in hnnd "a  rapid and efiicient detail 
surrej ,  to be connected hereafter by the Great Trigonometricol Surrey A 
start tog-ards t.his end mas made by the measurement of rt base-line by R'obert 
31aclaganD, and a 8mall area of t.riangdation. A few nssistants were obtained from 
aBengnl with q e r i e n w  on rerenue surveys, and employed on surveys corlnected n i t h  
land revenue or canahlo. Early hi 1843 Bakcr was relieved b j  T-T7clter Scott, of the 
B o m b ~ y  E~lfbeera, who hastened to consult the Surveyor General, and was adrised 
to start some sort of triangulation [ 276 ] ; . . ,  

. : .The d w r t  waste  d... be sufficiently laid down b y  routes. ... Boundaries c a n  b e  defined 
by a circuit mote ,  checked at intervalfi b y  trigonometricnl pointe. The g r e a t  r iver  I n d u s  
deserves to be laid down by a minor t r i a n p l a t i o n  along ite banksu. 

Scott replied tha t  as he Lad "not been able to attend peraonall$ the  survey 
th& season, I h a r e  allowed the assistant surveyors to continue the  system they 
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were accustomed to in the revenue survey of the  North-Western Provinces. Next 
season they shall work by triangles"'. M'augh thought the  staff of 11 surveyom 
besides the  Superintendent to be quite inadequate. 

The duties on which the establishment ...k employed ... cons& not  merely of operations 
for geographicnl and revenue purposes, ... bu t  include also the comervation of foreate, the  
superintendence of irrigation, repair of watercourses, construction of canah,  duties ... of a mixed 
character which in no country in Europe ... have hitherto been united together. ... 

It ia clear t ha t  canal'nuveys must be speedily undertaken for the  double purpose of regulat- 
ing the  supply of water on economical principles, and  developing the i r n m e m  resources of 
the country by fresh works. Theae canal surveys, if well executed, will of the-lves furnish 
a considornble quantity of geqb~aphical material. ... 

hly connection with the Scinde survey commenced in November Inst, in consequence of 
the Hon'ble Court of Directors orders t h t  the Surveyor ... should be placed in comnunicntion 
with the Surveyor General of India1. ... It d l  not  be  in my  power to  supplr any assistante 
from the survey estnblishment under my personel control- ... This... and the want of first-class 
instruments has ...p recluded me from..detaching an  efficient party of the G.T.  Survey to  Scindez. 

By 1S49 Little had been accomplished of any value; 
Nejor Baker, the firat Superintandent of Csnuls and Forests, and Najor Scott who suc- 

ceeded him, had had ~ o n s i d ~ r a b l e  difficulties to contend against, and ... the survey of the  
country-an object of primary importance-has only been partially executed. ... 

Blsjor Scott's account of the basis upon which alone the  Buccess of all canal operations 
must depend, namely a correct survey of the  whole country, is very imperfect. H e  would 
seem to  have been rather feeling than seeing his may, and i t  k? evident t ha t  these important 
works cannot proceed satkfnctorily until a series of tr-ianplation is carried through the country, 
and i t s  topopaphical features delineated on a large sc231e3. 

After Scott's departsure in 1849 the officiating Superintendent4 reported that  
the amnlg~mnt ion of tbe Scinde Survey with the Department of Canals 8: Forests appears ... 
to have almost nullified the former. The officers were withdrawn from their legitimate duties 
to attend t o  pressing busin- on the canals, and the sssistant surveyors were employed in 
mnliing detached 8un7eys and levels of these. ... The Department has not been conduoted upon 
any regular system. S-ll portions of triangulation, detached boundary surveys, and foreits, 
etc., have been made ...to serve some immediete object, and now the  results of this work lie in 
the oflice in a very promiscuom shape5. 
A young Engineer officer, Alfred De Lisle, was now appointed to charge of t h e  
surveys, but  the post was abolished in April 1850 [ 8, 2 7 6 7  16. 

At this time tbe Quartermaster General a t  Bombay sent the Surveyor'Gener~ll 
a copy of a $-inch "map of Scinde" compiled in his office, which he feared 
is not entirely free from errors, and some parts...are not  correctly p u t  together, though i t  i 
the best t h a t  could be compiled a t  bhe time. An entirely n e r  map of Scinde is now under 
comtruction:..on the scale of 8 miles to  an inch, on which more dependence may be placed7. 

In 1852 when Strange way bringing his Great Longitudinal series to its close at 
a r l c h i  the Surveyor General n0t.e.d that  "Sind is nearly a terra incognita". The 
followjng' year the Commissioner in Sind, Bartle Frere [ 470 n .2 1; asked for a suI-Fey 
of the boundary with Baluchistsn, and John Rossenrode who had just resigned from 
t.he Bombay trinngdation party, waa to report t o  t,he Assistarit Collector who -3 
laying down the boundary from the Hab River-northwardse. R,ossenrode was d u e  
to reached Kariichi in September 1863 but never arrivedD [ 413 1. Frere continued 
to press for regular s u n e y  of the province and wrote to the Sumeyor General from 
Upper Sind ; 

I a m  a t  present in districts ... of groat extent, and yielding from three to  four lacs of rupees 
of revenue, a p e n t  part of which has been in our possession for 12 yenrs. But the only -p 
sdliciently complete and accurate even to  regulate my  marches by is a rough sketch ... d r a m  - 
up from memory by the Deputy Collector in oharge. ... The ... maps are newly blank, with the 
exception of a...single line measured ... along the high roud from Roree to the Blnffulpoor 
boundary. ... 
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I hove abstnined ... from pressing Government t o  undertake worke which could be  executed 
in bu t  an imporfoot and inferior style, t r u ~ t i n g  thnt. a s  t h e  Great Trigonometrical Survey 
promodad, nlerhne would be doliaed to execute a topographicel Burvey of tha t  character for 
which no date but  such as the o . T . ~ .  furnishes can form a suitable foundRtion1. 

W a w h  hoped that  he wuld leave Strange n i t h  the  2nd Hill series to under- 
take a survey of Sind after the measurement of the  KarHclli base-line, bu t  this 
did not prove possible. B e  XJW not hopeful of the  rough survey tha t  J a w h  had 
started in Upper Sind [ TT, 448 l2 because, 
without a thorough professional training and a well-grounded theoretical knowledge, very few 
men do succeed in producing good surveys. ... The Gind Frontier s m e y  ... being intondod for 
revenue settlement purposes 8s well a s  topography, ... Colonel Jacob's opinion a s  the  chief 
revenue officer must  have g e n t  weight. ... For local purposes, militnrJ- and fiscnl, the  plan 
m y  be useful, but  for g e o ~ a p h i c s l  purpows the m ~ t e r i e l s  are of no vslue8. 

On Jacob's posting to the  Persia expedition his survey was carried on b y  
George Jlacaulay till he went on furlough in July  1856'. I n  tha t  year one of the  
Punjab revenue sune-j- parties was sent d o n  to Sind under John 31acdonald t o  
remain there for several years on both revenue and topographical surveys [ 277-9 1. 

During 1857-8 a surrey of Kargchi harbour xas carried out under ITilliam 
Parkes the harbour engineer [ 74 l6 who also reported on Madras harbour, 1876. 

Before 1824 knon-ledge of the geography of Rurrna had been confhed to its 
coastline and to the course of the h a w a d d y  River betueen Rangoon and Ara, 
as survejed b~ Thomas Wood during 1795 [ I : 84 1. There was little opportunity for 
surrey during the campaign of 1824-6, but the  provinces of Arakan and Tenasserim 
mere then ceded to the British, and gradually opened up to  survey [TII, 67-80 16, 
whilst various enterprising officers found occasion to cross the formidable mountains 
between Assam and upper Burma [ rv, 264-5 1. 

Early in 1852 relations betneen Burmese and British were again broken off, 
and British troops landed in Martaban and Rangoon under the command of an old 
surreyor, now Sir John Cheape [ m, 432-3 1. The campaign involved troublesome 
operati- against dacoits and other "dif5culties with which the  unfortr~nate 
General, without map, and compelled to  trust  himself to guides, had to contend "7. 

It was closed under the proclamation of 30th J u n e  1853, by uhjch the  British 
annexed the province of Pegu covering the whole of Loxer  Burma8. 

In March 1852, a map of Lower Burma on the 16-mile scale was compiled and 
printed a t  the Surveyor General'v office, and was, m i t e s  Thuillier, a fair proof 
of the advantage to be derived from the  combined efforta of the  Drawing and Lithogmphiml 
Branches ... under one superintendence [327-8]. The whole businem of compiletion, transferring, 
and  printing, was got through in a v e F  short space of time, and the impressions have been 
coloured and ... fomnrded to ' the authorities a t  Rangoon by t h e  first steamer. ... 

!I'he style of the map is indifferent on account of the  extreme haste with which it ua3 done, 
a n d  becnuse the press in wluch i t  was printed is a very inefficient onee. 

T b b  map included a small sketch of AIartaban-later part of Thaton-" con- 
structed by Mr. A. Hobday under the superintendence of Captain Henry Hopkinson" 
[244 n.21. Later maps of Martaban were produced from surreys by Hobday and 
Samuel HeU~rd of the Indian Navy between 1853 and I 8561°. 

During 1852 several officers, including Depree of Ar t i l l eq  and Yule of Engineers, 
were employed on construction of roads and reconnaissance of the  passes over the  
h a k a n  Yoma, and Yule compiled and described a valuable mapU [ III, 517 1; 
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T h e  hill count ry  f r o m  t h e  Pyng road to t h e  hfau river is from m y  rou te  surveys, ... b i d  down 
b y  compnss a n d  watch, t l ~ e  rote  of w i n g  being f r e q ~ ~ e n t l y  ... corrected by bearings to prominent 
mountains. T h e  cen t ra l  p r t  ... along t h e  T o g m  River  b laid d o m  only from distant  obaer- 
v a t i o m  wi th  s o m e  d e b i b  f r o m  information. ... T h e  Toungoop Paaa from Toungoop to 
Tholedein a n d  t h e  Alegyo Pass from Toombo to Sandoway a r e  also from my route surveye. 
Ln t h e  former I have  also nmde  some use of a w e y  by  Lieut. Forlong of the  Madras service1. 
. m e  constline b from t h e  char t s  of Capte. Lloyd a n d  R o w  1x11, 17, 499 1. The  Lraaadee 
principally from ... Wood's  m v e y  [ I : 84 1. ... I have  8180 uBBd a survey b y  a p t .  T r a n t  
[ rn, 507-5 1. ... . 

T h e  most  northerly r o u t e  f rom Hein Tankan to Pyng ... from a journal kep t  b y  Capt. F. 
MacGrath in 1837 [ rv, 265 1. T h e  continuation of t h e  Aeng rou &...to the  J r raaadee  ie... from 
:..Trent and  Pember ton  [ m, 66, 71, 494 1. T h e  Tnlekh road ...to Kooloong mountain b b y  
someone at tached to Genl. hlorrison's a n n y  in 1825 [ rrr, 68-70 1. I have also wed a sketch 
m a d e  for m e  ... b y  a very  inteUigent Mugh soldier. ... T h e  branch road from Thade joining t h e  
Toungoop Pass is f r o m  a rough fieldbook kep t  b y  Lieut.  Ripley, ... Arrakans. 

T h e  route from P e d o u n g  on t h e  Irnwedee northwards to the hIedde River  is from a survey 
b y  Lieut .  Forlong ...in N t v c h  1853. T h e  branch roed from qadoung joining t h e  Toungoop 
Pass is from a rou te  survey  by  Cspt .  N v e s ,  18th M . N . I . ,  during:the first war [ n, 376 1. 

It has been n o  easy  m a t t e r  t o  combine these materials: ..: The  difficulty has principally 
arison from ... a n  error  in  t h e  r e l ~ t i v e  longitudes assigned in existing maps to the  Arracan coast 
and  the  ... l rawadee,  b y  which t h e  intermediate space is unduly reserved. ... The N e g y o  Pas 
-my distance b y  road is 90 miles-in a straight line 60--distance by  Calcutta m a p  35.2. 
... T h e  difference is ...p reposterous. ... F r o m  hlaphe N y o  a t  t h e  emtern bnse of the mountains 
to hlen~boo  on t h e  I r a w d e e ,  a protty s t reight  a n d  level road, Capt. Pemberton's route  table 
gives 3 marches, ... 3 8  miles. Y e t  the  anme Captain Pernberton a t  the aame tirne published a n  
e1abornt.e m a p  of t h e  whole enstern frontier. and  there F e  find this s a k e  distance ... laid down 
as 10 miles instead of 30, because t h e  amigned longitude couldn't afford more, and so i t  remains 
on t h e  lntest published m p s .  
H e  produces other  eridence to s11o\r t h a t  the  Lrrawaddg should be'shifted further 
east and t,he Arakan coast west, an  adjustment he  carries out  in his own maps. 

After t he  occupation of Pegu the  Government of India authorized a survey t o  
be carried o u t  under  t he  direction of the  Chief Commissioner, with a view to 
obtaining a general quarter-inch map of the  whole province, the area of which was 
"roughly estimated at about  33,000 square miles4". 

Charge was entrusted to  Edward  \5Tillisms of Bengal Erlgineers, who had no  
previo~ls survey experience. H e  commenced towards the end of December 1853 
by the  measurement, with \T7iUiam Trevor, of a line between Rangoon and Pegu, and 
then with Richard Oakes took a Line south-west towards Henzada.. JVork durin,o 
this  first . ssxson "was of a desultory character ... consisting of mere routes and 
sket,ches of detached portions". H e  consulted the  Surveyor General ; 

I have commenced b y  running a network of traverses with theodolite and  cha in... to deter- 
mine ... a s  m a n y  lendrnnrks ... a s  possible, a i t h  the  intention of 6lling in with the  comp- 
h e r e ~ f t e r ,  a m n p  on  t h e  scale of 4 miles t o  a n  inch, possessing moderate pretensions to 
accuracy, being required aa quickly as possible. ... A trianptation would undoubtedly have 
been more sntisfactory, b u t  i t  involved ... a previous examination of the  country. ... I have  it, 
however, in intention to commence af ter  the  reins-and cnrry on simultaneously a i t h  t h e  
present survey-a t r i p n g u l ~ t i o n ,  by  wl~ich  tho work . . . m y  be  checked and corrected6. 

FT'augh replied with a long discourye on the  adrnntages of rigorous triangulation, 
and sent a copy of his professional instructions on topographical surveys [ 211, 282 1. 
The difficulties, however, of triangulating a flat wooded country such as lower Burma 
were obvious, and Williams docided to rely solely on his theodolite t r a~e r ses .  "Ln 
ordcr tha t  one uniform systern should bo followed ... new of5cers worked r i t h  t he  
S~lperintendent for a fcw weeks before going o u t  on their o ~ n " .  

- : : I .  ' . - 'Maps by Porlong, MRIO. 91 ( 2!3-9 ) ; 156 ( 54. 59 ). . ' J ohn  Peter Riploy ( 180147 ). Don. Lnf. ; 
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l b b e r t  Stct\.art of s~.ai.  84th Foot  and Ferdinnnd Fitzroy of Artillery joined in 
time for aeaRon 1864-6, whilst Onkcs and Trevor took charge of the  area between 
tho Arnknn Yomm nrld the Irrawnddy. T h o  department  urn expandod b y  local re- 
c r u i t m e n d " a  dozen b o j s  vere  obtained from t h e  mission school a t  Kernmendine" 
-but out  of t u e n t y  rr~cruitcd by  February 1855 oldy cight proved of any  ualue. 
' 

Thcre was not ,  writes Thuilljer, a single surveyor of a n y  p r e ~ j o u s  experience, 
and  t h k  in a c o u n t 9  tho  most d i f i~wl t ,  porhnps, ... within t h e  Limits of t h e  Indian E ~ u p i r a ,  
for dcmndly i~ i ts  clirnato, d e n ~ o  are its jungles, and  flat is i t s  surfam. ... 

In the  first plnre t h c  btmifi of tho rnnp is f o m o d  b y  a eories of t raverse lines from 30 to 
50 mil06 npnrt,  coincidont with tlle ~~arnllel+c of Intitude, i n t c m w b d  b y  a moridionnl sories of 
similnr form. Resides cornputation thcso trnverses nro plot ted on  t h e  one-inch s m l e ,  nnd 
then reduced t o  f -inch acnle ior compilntion. ... 

One nntive c;urveyor n n s  ollnttod for d r t~ i i l  survey of orich \illage circle, sukmit t ing t h e  
fiel(l-bnok of one circlo before proceeding to tho next .  T h e  s u n t g o r  plots his work on  f -inch 
scrilo nnd i t  is then enlarged by pontagrnph to tilt. ono.inch ec:nle a n d  adjusted to control pointa, 
rind the  one-inch fcik or circlo mnp fully completed wit11 nll i t s  defnil. This  one-inch Inup ia 
again reduced b y  prntngraph to the f -incli nmp for incorj~orntion in t?le general mnp.  
There was no  general ndjust.n~ent of the main t rareme fran~e-m.ork'. 

'A t  the end  of April 1855 the first conlpilat.ion of abou t  7,000 square miles of 
survey was sub~n i t t ed  t o  Ca1cut.b ~ i t h  request for 250 1it.hographed copies for t he  
Commissioner of Pegue, but  Thuillier sent, t h e  m a p  bnck ; 

T h e  size ...is very h g e  for tho extent  of t.he infonnntion given in i t ,  much  blnnk paper  h- 
ing xisible. A reduction to hnlf scnle tllorefore s w m s  v e v  nd t - ih~ble ,  which cnnnot, e t~si lg  be 
done in thus office. ... T h e  routes tllroug11 the  Acng Pnss, and  t h e  position of f i j -ouk  Phyoo ,  
a n d  other details laid d o n  by  Capt. Yule, should ... b e  duly incorporated prior to t h e  lnbour 
and  e s l x m e  of l i t h o g r r ~ ~ h i n g  it. ... Lieutnnnnt \Filliarm informs m e  t h n t  b y  ... Decexnbor nex t  
h e  ail1 11nve al l  t h o  work of the  pnst field sonson rendy. ... I t  would b e  preferable to wait  
for this before multiplying an incomplete map.  ... TO ps ~ 1 1 c h  n map tlL-ough t h e  prea 
would t r ~ k e  at. least six m o n t w .  
At, the crld of April an 8-mile map,  fiig~~ed by  JTilljan~s on December 1855, was sub- 
mitted in two sf1ec.t~ It waF compiled from 
route s ~ u v e y s  b y  N l a n ,  Garden, Hobdny, Y u l ~ ,  H n n k ,  PoUok4+hnrta b y  \Tinsor, \Vnrd, 
Fell, Lloyd, Ross, H n l ~ t e d ,  Johnson, Duncon, Hor ton ,  Trri-sden, Darcg---sketches b y  Spmks,  
Fy tche ,  Browm, hlcClelland [ 142 Is, O'Reillg, Dnugorfield [ In, 436 1, Shuay  Line. ... 

The  departmcntrrl m e y  of \Villiams, Trevor, a n d  Oakos during se'ason of 1854 a n d  18.56, 
a n d  of Stew& a n d  Fi tzroy during 1655, n l u c h  include t h e  P r o m e  district west  of t h o  elertric 
telegraph line from below the frontier which is by Allnn nnd G j ~ r d e n .  Tlle H e n 7 ~ d r d i  Ilictrict 
wefit of t h e  Hlcing Jtivcr rrs far eoutli a s  A i n g - t h n . B i r ~ .  tlie connocting line thenco to 13rrssein 
and ... t h e  Arrncnn coact. ... 

The  Suny Dagon Pagoda, Rangoon, is placed in 16" 47' n o r t h  lntitude, a n d  96" 13' east 
longitude". 

This mnp was lithographed a t  the S . G . O .  in December 1855 and ,  uritefi Thliillier, 
is tlla onl j  m n p  of tlie P e p  Div i~ ion  prep~rred or publislled u p  to this  date .  Looking to t h e  
t ime and  t h e  menns r i t  his disposnl, this n m p  was  a r c m n r h b l e  production, reflecting the  
higlx.6t credit on Lioutennnt \Vllliamm, and it  is t o  h e  deeply regret ted ... t h a t  this  officer could 
n o t  have concluded tho operations in P e p 7 .  

Thcre were now many changes among t h e  s ta f f ;  
Mr. E. Johnson of tlie Dengal Jlnrine was posted to t h e  survey  from Rovember 1855, for 

w c y  of t h e  c r e e b  of t h e  Delta, but  he  was  removed in Apri l  1856, without  ha\-ing accom- 
plished anything. ... B l r .  J. R. Swetenhnm joined in h'ovember 1856, to succeed A h .  Johnson 
aa River Surveyor. With t h e  ~ s s i ~ h n c e  of t h e  Supcr in tcndent  h e  initinted h k  survey of the 
rivers and c r e e h  b y  tho  n ~ w e l n e n t  of a bwe-line. 

In July 1856, Captain Stcwart resigned, a n d  a t  t h e  close of  t h e  recess Lieutenants  Trevor 
a n d  Oak os... were s u c d e d  by ... Edgecome a n d  hlochlahon. T h c  Lottor officer, ... a a a . . . t ~  

'DDn. 690 ( 1-24 ), 6 G .  10 Mil. Ik.pt., 2-944. ' ~ a r o .  155 ( 2%3 ), 4 rn. 6 8 rn. to inch. ' D D ~ .  654 
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ferred to t h e  civil department  as a n  Assistant C o m n k i o n e r  [ inj ] a n d  wns sucmcled  
b y  Lieutonnnt  Blnir, whose services were aluo lost to tlie survey for some months. 

O n  17th September 1856, Lieutonnnt Willinms...was succeeded b y  ... Lieutenant  W. E. 

Edgocome, ... a n d  o n  t h e  12th December Lieutonant Poarson, Bengal Artillery, w w  nominated 
to fill a vacancy. ... On t h e  9 t h  December ... t h e  military assistante were reduced to 
three. ... On 20th August  1857, Lieutonant Blair ... revertod to regimental d u t y ,  a n d  did 
n o t  rejoin till t h e  field srurson of 1858-9. ... I n  December of t h e  aame yoor...Lieutonant 
P m o n  was  removed ... a t  liis own request, b u t  this  vncnncy was soon filled by  Captain Scott. 
' T h e  progress ...( 1857-8 ) is reported to  have bean much retarded,  more especinlly in the 
Delte ,  b y  dncoits, sickness, nnd tho difficulty of procuring lnbourem to clu?r jungle, b u t  t h e  
probTe ss...ie recorded a t  nr;uly 5,000 Gqlwe miles ... in atidition to a b o u t  800 miles of river 
mlrvey. ... Before t h e  conclusion of tlie 1 ~ ~ t  field sr:ison [ 1858-9 ] Cnptzin Scot t  ....icns com- 
pelled b y  ill heal th to lenve tlie dopnrtment, nnd.:. l ieutonnnt Blair had rejoinrd. ... The  nron 
remaining for survey was a t  this time inconsiderable. ... Tliere rernnins now nothing to be 
done b u t  t h e  completion of tho Deltn and  t h e  snrvey of t h e  eastern boundary of t h e  Toungoo 
District,  ... except, p r h n p s ,  here and there, a s t ream t o  be  continlied to i ts  source. 

\JTl~en Fitzroy took over charge from Edgecome in December 1859, the survey 
had been in progress six years, and i t  v n s  estimated t h a t  9llOths of the field-work 
had been completed, bn t  towards t.he end of 1860 a Govenlment committee-formed 
to report on the arrears of mapping-agreed tha t  all the maps should be recompiled. 
Fitzroy spent  t he  next  two years therefore, in re-assembling the  detail work, and in 
resurvey on the  ground, accepting only the earlier traverse framework. Ln his 
report for 1859 he claimed tha t  all the earlier maps had been constructed "on the  
faulty principle of working from t,he part  to the  \i.holeH and, m i t e s  Thuillier, t h a t  
t h e  calculations of tile main traverses a re  incoml>lete and  t h e  survey of some lines no t  
begun. H e  s e t  t o  work to arrange the rnnes of routes a n d  slretclies rnade by  t h e  nat ive surveyors 
in to  some intelligible shape. ... [ H e ]  s tar ted by  plotting the  earlier t raverse lines on  the  pro- 
jected six sheets of his  m a p  FFith the  aid of nine or  ten nntive surveyors, a n d  in se'mon 1660-1, 
sen t  his surveyors o u t  to m v e g  the  gaps t h a t  were disclosed on t h e  two sheets completed. 

Ln 1862 this compib t ion  w w  rejected, nnd a fresh s t a r t  made  a i t h  t h e  general mtp  pro- 
jected in  four  slieeta. ... I n  December 1663, ono sheet  ou t  of tho  four ... was submit ted to  t h e  
Surveyor General's office for litliogrsphy, together with a m a p  of Rangoon a n d  Environs on 
scale one-inch to a mile. 

In a later appraisal of Fitzroy's work i t  is stated tha t ,  
in contrasting t h e  work ... with t h a t  of his predecwsors, i t  is very m i d e n t  t h a t  his is much t h e  
mos t  vnluable, a s  h e  took the  necessary steps to execute a more detailed survey t h : ~ n  their's 
and  to furnish one-inch i e ik  maps in addition to t h e  f -inch map'. 
Thuillier however, blamed Fitzroy for not  making s t r a igh t fon~ard  reports to the 
Chief Commissioner for whom he was working. 

During 1562 t h e  Commissioner refused a suggestion t h a t  Fitzroy should begiren 
control of the  revenue survey then under AIcnlahon's charge ; 

If t h e  topographicnl survey had  already completed mnps...&ewing aU t h e  detail  which a 
revenue survey requires, I should give G p t .  hlchlahon copies of these mnps and  discliarge his 
m e y o r e ,  b u t  this ie n o t  t h e  case. ... Any delny or m i ~ W c e s  in t h e  topographical survey ( and  
experience hns proved tlint both are  not  unlikely ... ) would seriously impede ... Cspt .  3lc3Iehon's 
work. T h e  importance of the revonue eettlernent ie so groat ... t h a t  ... we should no t  be  j u -  
tified in  adopting any mensure wliicll contains ... t h e  p o s i b l e  elements of hindrance. ... 
' Alloning t h n t  bo th  Cnptclina F i t u o y  a n d  hlchlahon would work together most  cordinlly, ... 
we know w h a t  c m m l  nccidental mislindorstandinp ... \rill ariso between two distinct depnrt- 
ments, a n d  ... i t  aill b e  fnr better to ... allow Capt. R f c ~ ~ t i h o n  to continue work undor h h - o w n  
immcdinte superintcndenre4. 

' AIc3lahon did riot tl~ink 111uch of the  topographical sur rey  ; 
, ' Severnl impor tan t  creeks and strenrnq a re  left o u t  in a m n p  ... lent  m e  by  Capt. F i t u o y ,  nnd 
 howle edged b y  h im to b e  c ~ ~ p r o x i m n t a l y  correct. ... One of Iny slirveyora is sufic.iently 
Buggestive ; "It is all very well to fix the  positions of tho principal villrlges by the  sun a n d  moon 
and. t h e  s h m .  b u t  w h n t  URO ie i t  when a rivor a s  Lnrgo ria t h e  Rangoon River  is no t  included 7 "  . , 

T h e  t o p ~ g m ~ h i c n l  m o y  h b m n  going on for some 8 or 9 yc?nrs, nnd nbout  n third only 
-..completed. T h e  r e m i n i n g  2/3rds have to b e  done  over nguin. T h e  cost of tfik aniounts 

* > I  .. 
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to al)out Re. 25 a squnre mile. The revenue survey undor t h e  Settlement Commissioner 
noclrly ficr.ompliehod tm much st 8 cost  of under  Rs. 4 por squere mile in  4 years1. 
As might be expected, Fitzroy had a great deal to say in reply. 

During season 1862-3 Fitzroy had threo European assistants, Blontgomerie, 
Copper, and  Barnet t ,  with nine I n d n n  or Karen suneyorR. H e  was joined in 
March 1863, by Arthur Baggt. of Bengal Engineers, and book hjm o u t  for t~-iangula- 
tion across the Arakan Yomas. The  triangles covered a distance of about  30 miles 
with Bides of from tn.0 t o  six miles? and average t~.iangular error l l ' ,  maximum 26'. 
The bright of peak Sab-ba-pon Taung, latitude 18" 30', u*as fo~ ind  to  be 4,003 feet 
by nlercury barometer and 4,261 by aneroid [ 69 1. - - 

The ],ills ... wore everji.here covered with bnmboo and treo jungle. Thcy  a r e  totally 
uninllnhitod, a n d  t h e  dorrdlinues of tlioir atmosphere is pro\,erbinl. ... 

Stations wore formed by cut t ing OK t h e  hend of 8 wel l -pown tree, leaving t h e  t r immed 
trunk 20 or 30 feet  high. A bnmboo platform was then constructed in such a wny thnt ,  i t  in 
n o  place touched t h e  t ree  t runk,  o n  t h e  top of which t h e  theodo!ite was placed. 

For  signnl a n  invorted cone of bnrnboo mntt ing filled with stones was suspended from 
bamboo s i t s  a n d  contred over t h e  mnrk, end red a n d  white f i n p  were also fixed .-... 

B y  this t r i n n p ~ l n t i o n  is obtained fin initial point  for the  Arracnn survey, a h o e e  relative 
position in  reforonce t o  Rangoon is t h u s  accurately determined2 [ 195 1. 

I n  September 1862, Fitzroy sent in his first 3-incll sheet ; 
Tlle execution is n o t  w h a t  i t  ought  to be, bu t  t h e  fact  of it's haling been accomplished dur-  

ing nn nlrnost i n c e m n t  rain m l l  form ...a sufficient exruse. 
I n  the  survey and construction I have  h3d Inany dinicultirs to contend e t h .  ... I h a v e  been 

compelled to  ~ n f t  m y  o m  on to t h e  broken work of others. I have l n b o ~ u e d  th roughout  
single-handed, end  doprived of the  confidence of t h e  locnl Government. 

I have, however, a lwaj2  born in mind t11e advi re  given a t  t h e  end  of the  1s t  chap te r  of your  
book [ Jfanunl o j  Sunwying ] and h a v e  u-illed my WAY onmard. T O  tha t  book ... I a m  almost  
entlrelx indebted for pll t h e  hiowledge of survej.ing t h a t  I lmve. ... T h e  2nd sheet ,  which will 
be  rn11c.h s , ~ ~ , c r i o r  to t h e  No. I ,  I hope to ha\.e finished in a b o u t  a month.  

There were so many corrections t o  be made thn t  t he  map was referred back for 
action to Fitzroy who was now on a visit t o  Calcutta, and the  map  was tlien accepted 
for lithography3. 

It was not  until August 1863, t h a t  t h e  surrey wah placed under t h e  full control 
of the Surveyor Gcneral, and in J a n u a q  1864 Thuillier received Fitzroy's first report 
which he found most confusinz. I n  September 1864 he sent  Government a f d  
h i s t o v  of the survey. F r o n ~  1853 an area of about  25.000 square miles had  been 
sun-eied on the  f-inch scale a t  an average cost rate of nearly 1 6  rapces ; 

&d t h e  operations been under proper professional control, t h e  Government  would,  for 
such a n  outlay, have  derived a good practical survey, even on t h e  one-inch scale, w i t h  all t h e  
maps ... brought up .  ... T h e  ground ... work, is  faul ty in t h e  extreme. T h e  Superintendant ... 
t rusts  to  his work closing on paper, and  on such a small scale t h e  mos t  serious errora a r e  no t  
porceivr~ble. ... T h e  faul t  lies entirely with t h e  Government for a u t l ~ o r u i n  g...operetions of 
this nature being conducted for panrs by inexperienced oficers, without  a n y  proft:ssional ... 
instruction. ... Zeal, energy, monoy, and  more vnlunble time, h s v e  ... been expended wi thout  
a n y  commensurate ret,urn. 

During t h e  y a m  1853 to 1859 ... much am done in t h e  fiold ~ h i c h  -as n o t  s y s t a n z n t i ~ ] l y  
o r  fi nnllg m n p p d  s t  t h e  time. ... a d  tho RUrVRJ '  been under  t h e  control of this  Depor tment ,  
a second s w o n ' s  work would never hnve been allowed to proceed until  t h e  former one  
both mnppod a n d  computed,  o r  else rejected a n d  done over again. ... 

Tho survey ... has n o  pretensions to scientific accuracy owing to t h e  very  bmis...being 
liable to lnrge errors. It is... mnde u p  of mere routos a n d  s k e t c h a ,  without  a n y  a c t ~ l a l  cherk, 
and  linble t o  nny a m o u n t  of accumulnted error. ... T h e  Superintendent  is, howover, n o t  -- 
ponsible for t h k .  H e  ... has hod a very difficult country to deal with,  a n d  h e  h a d  n o  men~' 
of learning, devising, o r  executing a n y  bettor systorn. ... 

. The survey as i t  s t ands  mns t  ... b e  made  to answer 811 p r m e n t  pllrposee, a n d ,  un t i l  t h e  
great  triLlng~11r~tion of the  Emtcrn  Frontier [ 5 . 3 3  ]...extends down to Rnngoon a n d  Cape Kegraio 
we  elm11 no t  have t h e  menns of testing tho vnluo of a n y  of tho positions4. 

'DDn. 690 [ 1 4 6 )  f r om h l c h l ~ h o n ,  1 - 9 4 ?  ; reply by Pitzroy. 18-9-82. VDDn. 690 ( 1-20), 6G. to 
Mil. Dept., 2-9-84. 'L)Dn. 30 ( 1227 ), from Pitzroy to 6 G . ,  2 6 - 9 4 ? ,  and offioe note, 21 ( 261 ), 60. 
klL Dcyt., 11-12-82. 'am. m c h e d  Prome, 1870; Rangoon, 1875. 



Thuillier blamed Fitzroy for having concealed the lamentable state of the work ; 
His ropor te... are  absolutely unrelinble. It should have been hie first and honest duty  to 

discriminate between whs t  was good, and what was bad. ... It i s  preposterous thnt  the Super- 
intendent of n muvey should, after being five y ~ a r s  in uncontrolled charge, continue to condemn 
the mnterinb left by his predecessors, and still mnke m e  of them 88 i t  BUjk hiB pu-. 

The  locel Government and the Government of India have sptematicnlly been misled both 
as to the  proper progrew made, and as to the average cost of the work. ... The rates ... are 
altogother chimerical, and o~ l ly  half the ~ r o v i n c e  has been finally mapped1. 

. On the  Surveyor General's recornrnendation Fitzroy waa removed from charge and 
Edgecome brought back to Rangoon to  bring the survey to a speedy conclusion. 
In August 1865, Edgecorne returned to Ifadrag, rrhere he completed the mapping 
with the  assistance of Barnett and Cooper. llontgomerie was left to complete the 
last of the field work, and joined a t  Madras fire months later. 

The last of the  four ;-inch sheets was lithographed a t  Calcutta in 186g2, whilst 
64 t o ~ n s h i p  maps f o l l o ~ e d  on the one-inch scale3. 

' DDn. 690 ( 1 ), SG. to Nd. Dept,  Z R - .  * 10 Caf. ( 306 ) ; mro. hkc. as., 1809-D-09-SL a OR. 
Trig. & T o p . ,  1 8 6 4 4  ( 1 M  ); T o p .  1865-6 ( 41 ) ; appx. I ( V-vi ), 1 G  ; SG. Fd &r?. April 1867 ( 112-3 ). 



CHAPTER XIV 

TOPOGRAPHICAL SURVEYS : PUhTJAB &' NORTH-WEST 

KORTR-WEST H ~ A Y A  : Biingra, Rulu, d. Spiti, 1847-51 - Chumba, 1651-2 
- Suikj lo the Ganges, 1852-4 - PUKJAB : Baziira,  1847-9 - REwalpindi & 
Jhelum, 1850--60 - PESHAWAR, IS4933 - DEIW~~T,  1855-60. 

H E N  Du T'ernet's party was moved to the Punjab at the  end of 1847 to take up 
the  principal triangles of the h'orth-West HimLlaya aeries along the  foothills 
from Dchra Diin to Attock, i t  was specially organized "to form a complete 

military map of the mountain area to the north, on scale of 2 miles to an inch "1. 
During his first two seacons, Du Vernet camed his principal triangles westward 

from Banog to beyond the Bels  in spite of interrnption by disturbances in H o s h i ~ ~ -  
pur District [ 34-5 ; pls. 3, 6 1. Jfeanrrhjle his assistants filled in the  topography 
--supplement.ing the principal stations by secondary and minor triangles-through 
the plains to Jullundur and into the hills through N8han to  Biliispur 14-5, 118 1'. 
Special provision was made to connect m-ith Blagrave's revenue survey t h a t  was 
being extended into the hill districts of KBng-a [ 7 ,  271-21. . 

The cis-S~itlej area wna well-known, but not so the  country beyond, which had 
formed par t  of Ranjit Singh's kingdom. John Lam-ence, Commissioner of the  
trans-Sutlej d&b, gives the follo~+ing account of his charge [pl. 161 ; 

Bilnspore, or  the-Khgloosi chiefehjp, lies on both sides of t he  Sutledgo, and is under the 
control of hir. Edwards who resides a t  SLmLoh. ... All the districts north of the  Bias, with the 
excoption of Bilespore, from the  Sutledge to the h v i ,  as well as Nadowri ... south of the  Bias, 
form the  Knnpre District. It comprises mnny large chiefships, m c h  as hlandi, Sakeit, Mihal, 
Mori, Haripor. Chambe, in some of which the R a j n b  exercise full internal sovereignty. 

All t he  lowor range of hi& from the Biaa to the Sutledge, and tha t  portion of t he  plsins ... 
included in a line d r a m  from one river to the other 10 miles south of Hoahiarpur, ... h e  
up tlie Hoshiarpur District. ... The remninder of the doab f o m  the  J ~ l a n d a r  District. ... The 
boundary botffoon the Hoshiarpur and Jelendnr districts is at present most h g u l a r ,  b u t  t,& 
will be remediod v e T  soon, as the Revenue Survey has a l r e a d ~  pass& over h U  t he  d m b .  

The pergunnab as they now stend, aa well ae their subdivisions or ta loobhs ,  are a perfect 
 ma^^ of confusion, and appear to have been formed with reference to the interests of t h e  different 
parties who have from time to time held them. NO trace of the  old Nohamedan divbiom of 
the country is now discernable'. 

The mountain area to be covered by Du Vernet's party stretched fiom Garhwhl 
to Chamba. The cis-Sutlej area, GarhwLl, Jhaunsar, and the Simla States', had 
been sumeyed by Hodgson and Herbert some thirty years before [ rn, 29-44 1, 
whilst all tha t  waa h o r n  of the trans-Sutlej area came from the  reconnaissance 
made by Cunningham and Broome in 1830 [ IT, 269 1. NOW i t  was to be covered 
vi-ith an adequate network of minor triangulation carried out by experienced assis- 
tants of the Great Trigonometrical Survey and based on a main arterg of the 
principal triangulation. The one d r a ~ b a c k  was t h a t  Du  Vernet alone had any 
experience of planetable survey, and tha t  had been on the  undulating Deccan 
plateau, a very ddifferent proposition from the mighty Himiilaya. 

F o r  the second season's work, 1848-9, he directed t h a t  
M m .  Keelnn and Dyer ...d commence ... a t  Bilaapur. They will ascend the  Sutlej by 
Rampur  to the Britiah boundnr~.  near Ghipki, and d thence ...g nin the eourcee of the  river, 

'Dh. 499 ( 66-71 ), SG. to Du Vernet, 12-8-47. 'Jarnea and Owen MuLbarnn. Blcaitt, John DYm, 
Piem, & Burt ; ~ 0 . 7  ( 29 ), Hoshiirpur Dist. B States, 13-749. ' DDn. 606 ( 14 ), Lenranoeto I)" V-;, 
2%-8 'u. Punjab Grcrlu Qz. m ;  Simla H i l l  Slalea, pub. Lahore 1901. 



a d  if procticnble paas on to the boundary on tho right bank of the Chapar, and the boundary 
etone between Lohul and h d a k  called Phalong Dondee, and return to the p ln iu  by Ten&, 
the capital odlohul.  Mr. Hulheran with two other sub-assistant surveyom-will also d e w  
from Bikrpur with the m e  final destination. They will visit hlundee and N&n, and 
arrive a t  Tonds by the pass north of Sultanpoor. ... TWO other sub-assistent w e y o r s  ...a 
traverse the country north and wmt, ... and t r l n p l a t e  the Rsvi, Sutlej, and Bins. to Ropu9. 

' ,  Henry Keelan, one of Everest's most promising assistants, had started ou t  by 
the hill route from Mussoorie, and was working north from Simla when he became 
alarmed a t  the  prospect of survey in the Upper Sutlej valley during the winter 
months, crnd at hie own inexperience with the planetable [422--3] ; 

I commenced a t  ... b o g ,  but not having hnd previous practice in thie duty I found @eat 
difficulty in getting on with it. ... I arrived a t  the station of Bara Devi [ Du Vernet's station 
30 m. w. of ~ i h )  on the 9th instant, and began the triangulation as well 8s the 'plain-table 
w e g ,  but have not succeeded this time either, and I attribute the failure to my being a beginner 
in this new duty, rind to Burvey so df icul t  a country without previom practice. 

I shall proceed with the trianplntion as far as I can with ~3fety .  I believed it impractio- 
able to proceed above Rampoor with trigonometrical operations during the winter season. The 
mountaLs ... are alrendy covered 6 t h  snow and ... I anticipate being stopped in the work for s 
considorable time. ... I wilJ esteem it a favour if you wil l  be good enough to employ me elsewhere'. 
Though the Surveyor General was shocked at his lack of enterprise, Keelan waa 
recalled from this unseasonable excursion, and employed on a secondary series 
from Riipar westward along the Sutlej to its junction with the Beas, and then 
about 46miles up  tha t  river. 

Biulheran ran a chain of minor triangles, the Beas-Chandra-Bh~ga series, from 
the principal triangles in the plains northwards into Nandi, where one of his signals 
was unfortunately fixed on a mountain top held to be sacred [471 1. H e  later 
ran a route survey from the Jumna along the foothills of Nahan, sketching the 
Jaqn-an Diin and the  northern bourldary of HoshiErpur3. 

The Deputy Commissioner of Kangra described the  hill areas of Kulu as being 
quite unsuitable for survey by Blagrave's revenue surveyors [ 271 ] ; 

There is a district belonging zillah fiangra called Kooloo. ... so mountainous, and the 
hilh so grand and stupendous that i t  is impossible to delinsate them on native maps. Kooloo 
is divided into three &rgunnaha, one Kooloo proper, which is the ~ U e p  of the B&U up to its 
source. On either side of the river is flat land varying from four to six miles broad, and then 
&ing up on either side ...to altitudes of 13,000 feet. 

The 2nd p e r p n a h  is Seomj which lies between Koregurh on the Sutlej to the river Baas. 
T h i s  * a190 LfinB mountainous ;duntry with h& bighor on the average than Simln. 

The 3rd pergunnah i~ Lahoul which is across the snowy range by the Rotung Paw. ... 
m& is tableland like Tar-, with fine pasturage for sheep and plains of 10,000ieet elevation. 
and hilL above covered with snow. Lahoul borders on Ladak [ pls. 6, 16 1. 

Such is Kooloo. The country ... is divided into "kothees", which is the -me thing as the  
Ladown tappas, ~ c h  tappa containing 200 or more hamlets. ... I have ordered boundary 
pillars to be-set on the 1-te of each kothee up to the levels of cultivation and habitation. 
It is u~eless to cnrry on the boundary pillars beyond the h u n t s  of men up among the snows. 
Such a country defies the nntive aumeen. ... These hills can be surveyed aU the hot weatherA. 

hlulheran with Johnson and Rlewitt t r ian~nlated in advance, taking the Bawarna 
series northwards to Mandi, observing 70 triangles and fixing the snow peaks on the 
Begs-Riivi watershed. The planetablers worked on the  4-inch scale ; 

Your assistants should be instructed to fill in the details to the utmost extent the srale Kill 
allow, omitting no importnnt ploce or considerable d h g e .  If i t  is found impracticable to 
lay down every village, ... the smeller villages mny be omitted, but ... the value of the rasps 
depen& on their completeness as much as on their accuracy. 

I b v e  adopted the 4 -inch scale aa best mited for poLitical nnd military purpoma ina~lmuch 
9 i t  gives a better general view of the country then a larger map, and a p l w r s  to me amply 
sufficient for so wild a country, but the cultivation cannot be accurately shewn. .-. 
' ' A country can be surveyed on the 4-inch s a l e  in one fourth the time thnt such a slvvey 

would occupy on a scale of one inch per e e .  For these reasons I would roc~rnmond t h t  the 

" 

. ' DDn. 525 ( -7 ), to SG., 23-11-48. 'DDo. 626 ( 325 ), to Du Vernet, 15-11-48. '07'3. Syn. 
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mmnining portion8 of Gookot, ?dundoe, and Ruhloo be  8u rveyd  on the  =me s a l e  RR the 
muthorn portion1. ' ' 

Dyer and Talbot took up this 4-inch surrey during season 1841)-60, paying 
special attention to  the inter-state boundaries. They completed 1,800 square miles 
of Kiingra, Mandi, and Ktidaun. Blewitt. and Johnson also ran sereral route 
surveys along the foothills between Rijpar and Pathiinkot.. Keelan wan deputed to 
survej  the Survepor General's ronte through tlie Punjab from Hosl~iiirpur to 
Peshiiwar [ 36 1. There were other scattcrcd j)lanetable surveys, including the  com- 
plet.ion of Keelan's Muasoorie-Simla u-ork ; 

The upper mollntnin ,mnd from &Insuri to Sunla hns h e n  surveyed a i t h  the plain-table, 
but  tJle work nbout S i d e  is not complete, the further prowcut.ion ... llnxing been prevented by 
some of Ule pnrty getting into a dispute with the x-illnge rs... which involved the  whole par ty  
in t.lic proc,wdings of tlitr law courts [ 471 1'. 

At the end of 1850, Du Vernet. handed over the principal triangulation to Lognn 
and concentrated his whole party 011 topographical work. H e  sent some of hie 
a~sist.ants into the  lower hills a t  t,he end of October, b u t  kept tlie otherr; back to 
aroid the winter months in the higher hill6 ; 

Before tile month of J n n u n v  my assistants thnt are to be employed in the  high range of 
will Lc most beneficially occupied in bringing up the  General Report. ... The ~ t i m  

taking the field a t  the prtscnt  tune will return ... on the 1st of June ,  b u t  the partiee ... taking the 
field in J n n u n ~  will not  roturn to quartem until h-ovember 1 8518. 

B e  advised the Assistant Cornmi~~ioner in Karlgra that  Jlulheran 
will return thus season to complete the w e y  ...aest of the snowy rnnpe in the  stntes of 
Knngm, hlundi, and Stlket, and a s  the hot weather npprouchos he d l  a c e n d  the  r n o u n t n b  
by the B c s - R i k i  P~ES to EUr\'ey the valley [ of the upper Cheneb ] beyond the  range on which 
tho prinripnl t o m  of Tnndn and Triloknnth are situated, ... 

I myself, a i t h  a large party, will ascend the Sutlej by Rampur,  and b y  Dunlrur in K a n a a a r  
through Spiti to tlie source of the Chnndre River, and cross the  mountains into Lahaul, 

entering the  district st Chuhun THIRO, one of the sources of Chundrn Bagn4 [ pls. 6, 16 1. 
In purfiuance of this plan, Dyer, Johnson, and Summers took the field in October 

1850, and by the end of April had surreyed about 4,600 square miles on the  4-inch 
scale south of the  snow range, covering the  toms  of KLngra, Niidaun, Hoshjarpur, 
and h'brpur, besidea the stretch of the Sutlej valley betu.een Biliispur and Rampur. 
Dyer planetabled some 2,100 square miles covering Kasauli, Biliispur, RBIU~UT, 
and Simla "in a very fiatisfactory and t.alented style". After some weeks under 
instruction m-ith Ilyer, Johnson ~urveyed the vicinity of Simla, the sources of the 
Gin', and the Chaur peak [ n ~ ,  pl. 5 1. 

Start.ing in March 1851, Mudheran extended the minor series northu-ar& t h o u g h  
Jlsndi to reach the  R.ohtang Pass in June. u-here he observed from a station a t  
16,124 feet. H e  then followed doun the Chandra River to its junction Prith the  
Bhsga, and up  tha t  river to rench the Biirii Liicha Pass a t  the  end of August [ m, 
43-4 1. H e  then worked wefit.ward across the Chandra-Riivi watershed and do- 
theRiiFi to close on the principal triangdation south of Chamba, many of his stations 
being over 17,000 feet. He  fixed Sultgnpur, Trilokniit.h, Niirpur, and marly snow 

and sketched 3,500 square  mile^ by planetable [p l .  6 1. 
Meanwhile Keelan started from a side of the principal triangulatiorl and took 

another series of minor triangles up the Sut,lej to its junction wit,h the  S~,iti, then 
t tm~ed  north-wmt, up the Spiti to the Parang-la range, crossed to the upper Cl~andra  
and W e d  up  with Muheran at, the BLrL LBcha [ 234-5 1. Several of his stations 
were over 18,000 feet,'the highest being 18,400 [ pls. 6, 10 1. 

Dyer, George Shelverton, and James Pe~.ton completed about 6,000 square 
miles of planetable survey6. Peyton worked up the  Sutlej and to Dankbar fort 
on the Spiti, crosing the Blanirang Pass from the eonth [ rn, pl. 5 rev. ; v, pl. 10 ] ; 

Tho cornping ground ~ ~ l l @ d  SDngdo is indiwted by a piece of level ground on the  crest of 
a high ridge surmounted by crags, and ovorhnnging a precipitous ravine. Here we found 8 

1 I)I)n.  626 ( 19 ). 6G. to D o  Vernct. 23-1-9; 40'7 ( 345 ), to Bd. of Adrnin. 2-10-49. =DDn.  626 
( no ), D,u Vernet to SG.. 10-740.  ' L)L)n. 608 ( 251 ), to SG.. b 1 0 - C f l .  ' ib. ( 23 ). 6 1 0 - 5 0 .  'Totnl 
a- d o t ~ l l  svy. 12 no.. 13.740 sq. m. ; DDn. 565 ( 144 ), 23-2-52. 



few T ~ t n r e  who were sitting round a large boiling pot of taa, and near them were a few goats 
and dleep, the  only animnls used for the traneport of merchandise. They were on their way 
to Gungnam, and had croasod the Nanirang pass from the Spiti side without much difliculty. ... 

A more frightful and deeolatc valley i t  is scarcely poasible to imagine. AB we approached 
the pass there was n o t  a vestige of vegetation. ... Steep shingly slopes and rugged rnaaaea 
of bare rock. There wns one glacier in the main valley, and on i t  our camp waa pitched. 

When we had gone about half-way to the summit, a mass of stonas came flying over our  
heads from the  rocks above. This waa the advanced guard of a perfect storm of stones which 
descended with great clatter down the very edge of the glacier. ... The p t  rock now appear- 
ed a s  if broken into a series of pyramidical wedge-shaped ma~ses  ; a t  ita base was a round space 
free of snow where I p u t  u p  the planetable, and was able to send rays to the peaks o d  the  
Parang-La Rsnpe a t  the north-westem limit of the Spiti valley ,1234-51. ... 

We found the sun perfectly hot, although ... scarcely a thousand feet below the line of per- 
petual snow. I had the  curiosity to take out  m y  thermometer and lay i t  do- on the shingle 
where the m ' s  rays fell directly upon it. It almost instantly rose to 11O0'. 

Du Vernet describes the t r i m p l a t i o n  up the  Sutlej gorge [pl.  IO] ; 
The secondary triangulation.,.hns been advanced to this place by Mr. Keelan, and on the 

mountain esst of the vilJageL. now covered Kith snow, there is a station. B u t  the season ia 
unfevourable for survey operations, and the continunnce of snow on tbe hills overhanging the 
Sutledge is very embarrassing, reducing the  sides of trianeles to lengths of four or five mjlea. 
end g ~ k t l ~  confining the breadth of the series and view of the upper mountain peaks. 

On the 22nd of Narch when a t  Narirunda on the mountain ridge running east from Shali 
1 visited the station of H ~ t u g a r h  [ m, 37 1. It is not  more than 12.000 feet above the  level of 
the 808, but  the whole route was through snow three or four feet deep, and in many placea I 
met  ... drifts fifteen feet deep. ... h'evertheless the work has progressed, both as  regards trigono- 
metrical and detail operations, and the talent and steady peraeverarice of mp  assistants will 
surmount all ... obstacles5. 

Success depended much upon rapidity of execution. The great range of the Himalaya 
had to be crossed and turned, ... and the detail survey of a k z e n  region to be effected in a 
limited time. The banks of the Sutledj are extremely precipitous, and from Rsmpur to  Sarhan 
and Chini operations were much impeded by snow. ..so that  i t  was difficult to select project- 
ing r o c b  on which staves could be placed. ... The range once passed, uninterrupted serene 
weather and cloudleas akies permitted the successful completion of the w e y .  

The grand chain east  of Chini presents wastes of perpetual snow of great elevation and 
er tent ,  and the lower groundsonly. for about one thousand feet above the river, are habitable. 
It is on these between Chini and Sunam tha t  the vinegar& are met from which Sirnlah ia 
mpplied Kith grapes. ... 

The entrance t o  the Spiti valley is very narrow, and the ground to the north-enst much 
restricted for triangulation [ =I, 41-3 ; pl. 5 r e v e m  1. ... The only track in Spiti follom the 
course of the river in a narrow valley. ... Above Dankar the ... co untry...on the right bunk is 
more open. ... . 

The entire space between the C h n d r a  and B h g a  rivers ia one unbroken waste of snow- 
cspped ridges and glaciers that never melt, and from the Bare Lacha to Tandi the left bank of 
the Bhaga ia limited by precipices, and ale0 the ground on the left bank to Triloknath, bu t  the  
opposite side ia inhabited, and provisions are procurable in Lahoul that  failed in Spiti. ... 

The triangles ... are no t  symmetrical. ... which the impracticable nature of the country ... 
rendered -voidable. Barometrical and thermometricel observations h v e  been made a t  
varioue ~ o i n t e  to determine the heighte of places situated in valliea. ... 

Bridges consist of two trees laid acrotw a river on corbela formed of  trunk^ of treee, or  
baser8 of plaited sticks, or single ropes of loose cords on which the tmveller is dragged acrosEl 
the stream lashed to a running tackle attactled to a collar formed of a pronged stick. ... 

In many m e s  stations 18,000 feet above the ... sea have been ascended, whilit i t  was difficult 
to breathe in a recumbent position a t  the height of 12,000 feet. ... Though the climate of the 
valliee is temperate, that et the tops of themounta ins  is severe in the extreme, and ... aftar 
toiling u p  a hill through melting enow the  surveyor had to stand for hours with the  thermo- 
meter a t o r  below freezing point'. 

Du Vernet ssked  for special acknowledgement of Keelan's work. Hjs stationa 
between Riimpur and Chini ran from 12 to 14,000 feet above the  o m ,  arid very 
much higher between Chini and the  Biirii Lkcha ; 

QT6. Byn., vn, Fegtou's narrative ( lviii--C ). * S i m o n .  12 m. of Rimpur.  ' DLh. 606 ( 106 ), 
to 6G.. 1 1 4 1 .  4 DDn. RR3 ( 135 ), Roport for 1850-1 ; 1-%52 ; o f  SO.'. Fbport. ,542 ( 262 ). 25-10-51. 



T f l o  difficulty a t t end ing  communications of a11 kinds. ... T h e  llolplowneas o f  men  from the 
plains, and elVen of t h e  inhnbitants of t h e  country, upon  hilh of 17,HOO feot such as t h ~ t  at 
t h e  station o f  L a h e  near  6hipki visited b y  Mr. Keolon. ... some men bleoding a t  t h e  noee, 
a n d  otflors overcome b y  giddiness and  to~.por, being incapnble of a n y  exertion'. T h e  severity 
of wenther at such grea t  elevations and t h e  difGculty of ascending t h e m  through melting 
snow, when at 14,000 feot t h e  body appenrs too heavy to drng along on even ground, a n d  i t  is 
df icu l t  to broathe. ... T h e  terrific precipices to be  pnssod on m o s t  infirm footing ; torrente 
crossed on ropes a n d  suspension or wooden bridges of frail construction a n d  dangerous emin- 
ence. The risk of life a n d  limb. ... 

The  highest. peak of Nipnul is  c i b d  a t  27,700 feet,  b u t  w e  have  here B ~ e r i e s  of minor  t r j -  
angles 140 miles in length, ... t h e  stations of which a r e  from 1 4  t o  19,300 feet above  t h e  ... sea. 
s u c h  a n  opcmtion h a s  never before been undertaken, a n d  i t s  succe~sfu l  termination. ..estsblisllee 
for  him a reputat ion a s  a surveyor of zeal, ta lent ,  a n d  untiring 

The S ~ m e y o r  General did not expect. a high order of accuracJ1, and was quite 
satisfied t h a t  the surreyors bad selected the  best possible stations under "the 
appalling phj-sjcal difficulties", but, to check accumulation of error along these long 
Lines of small triangles, he suggested a number of astaonomical obserrations [g6,286 1. 
Eve11 though these might be affected by "disturbed attractions" they would be 
inkresting as throwing Light on this " intriguing problem " [ 132 1. 
. Progress was eagerly n-atched by the Commisionefl; 

I look forward wi th  p t  joy a n d  exultation to t h e  prospect of ... obtaining a complete m n p  
of this di\ision. HOW Boon d o  you t,hink i t  r i l l  b e  in your  power t o  supply m e  wi th  i t  t Or 
at. a11 even& wi th  the  results of last yenr's work in hfandi a n d  I iu lu  7' 

Du T'ernet was not a magician ; 
The Commissioner appenrs to  have  forgotten t h a t  there a re  two parallel valleys in Lahaul  

a n d  to h a v e  overlooked t h e  &tance of t h a t  plnce from t h e  Sutledge, a n d  to have  altogether 
over-rated t h e  pwt  powers of t h e  Trigonometrical Survey. Before copies of m y  plans can 
be  hnd, t h e  fair sections on the  hnlf-inch scale m u s t  be  dm-, a n d  I hope  t h e  Commissioner 
will be content  to receive copies from Captain Thuillier. T h a t  officer will combine theni with 
t h e  Revenue Survey's excellent maps of Collectorutes. ... It will require another  season to finish 
my d e h i l  operations6. 

RS October 1851, Mulheran had u-orked down the  Chandra-Bhgga from Liihul 
t o  Chamba, and reported direct to the Surveyor General tha t  
t h e  ground ... is exceedingly difficult, b u t  having become used to precipitous falls I a m  n o t  so 
nervous as when I Grst commenced. I have  finished 3,500 square miles of detail  in addition 
to the  tricrngulation, 214 miles in length, a n d  should have  liked very much  t o  have  finished aU 
t h e  low ground enst a n d  south of Chamba, b u t  [ h a v e  ]...received ordera to return.  ... 

A portion of t h e  Pangah  p u r p n n a h  in Cbnmba is very difficult, pnrticularly t h e  line for 
a b o u t  18 miles nlong t h e  a ~ o n d r e - B h a g a .  T h e  t r i a n y l a t i o n ,  however, if  carried over t h e  
range n o r t l ~  of Triloknath will ... be  as feassble a n d  a s  cafe a s  that  slrendg £inis1ted6. 

Du Vernet had himself reconnoitred westward into Chamba, and reported tha t  
t h e  impracticnble nature of the  country on t h e  b a n k  of t h e  Chandm-Bhaga between Triloknath 
a n d  Ssuch, t h e  capital of the  Pangai Taluk,  rendered i t  impossible to conduct  t h e  triangulation 
in the direction of t h e  river. In fact i t  naa found t h a t  there  was n o  p a t h  b y  which men could 
carry loads, a n d  to reconnoitre t h e  country I took ..A north-easterly course a n d ,  ascending 
t h e  Meyer River ,  croased t h e  Gurder  mountain b y  a very dnngerous pa th  a n d  gained t h e  
Pangai valley [ 206 ; pl. 6. I I 1. ... 

T h e  country nor th  a n d  eouth of t h e  Gudnr, also t h e  country e a s t  a n d  west  of t h e  s n o u y  
range forming t h e  western benk of t h e  Chandra-Bhaga,  cannot  b e  triangulated ... except  a s  
regards t h e  determination of certain identical m o u n b i n  peak8 of bo th  s u n e y e ,  and-whilst 
t h e  detail operations and t r i eny la t ion  of Cllambe below t h e  gha ts  m y  b e  effected n i t h  almost  
t h e  enme ease ~e t h e  country about  Nag Tiba  a n d  hlwuri ,  except  ns regards t h e  par+ immediately 

'Du Gemet  lish 12 ntationn Getween 17,343 and Kamalang. 19.424 ft. 'DDn. 608 ( 137 ), Du Vemwt 
to SG., 2-3-52 ; cf. visit  to Spili, Dr. Jamel  Gerard 1323 [ us, 4 4  ; xv, 414 1. 'Donald Frioll M c W  ( 1810- 
72 ) ; scs. [IV. 436 ] ; Cbmnr.. trans.Sullej, from April 1849. DDs.  6 0  ( 47 ),to SG., 21-5-51. ' D D n .  
608 ( 1491,  l)u Vernot to SG., June 1851. 'DDn..GOG ( 119 ), 25-1Ck51. 
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, P a r t  of quarter-inch degree fiheet No. 9 drawn fro,; half-inch 

survey carried o u t  b y  the North Wes t  H i m l l a y a  P a r t y  under  James ' -. . 
- ,  

D u  Vernet,  1851-4. .. , 

A notable chain of triangles was rnn  during 1851 by  Henry Keelan ' 
from Kasaul i  near Ktilka, u p  the  Sutlej to the  6piti junction, u p  t h e  
Splti, and over to the  Bera &ha Pass on t h e  road to L a d i k .  

In  1854, a f t e r  two failures, >l~llherrrn, Shelverton, and .Totinttun 
took triangulation southwards u p  the  Baspa valley and  over the  Grea t  
~ l n m i l a ~ a - t o  m a k e  connection with their work in t h e  Upper  Gangee 
vulley to t h e  south , , 

Planetebllng on the  half-inch scale was entrusted to Geo. Shelverton ' - ,  

and James Peyton,  and the  la t ter  gives a vivid description of h i s  
- 

crossing of the  ?+ranirang pa& into Spiti ,  which both Herber t  a n d  . . .  
Gerard had  crossed in 1819 and 1821 [ m  : 41-3 ; pl. 5 J 

T h e  fourteen quarter-inch degree sheets  of this survey s tretched , 
from Garhai i l  on t h e  east to Chamba on t h e  west [ pls 6, I r 1, a n d  were . . 

I . :  
drawn s t  Dehra  D 5 n  durirlg 1854 Outllne by  U'- H Scott ,  hills b y  

-Peyton,  a n d  hand-printing by Sheikh Ghulam K h a d a r  
T h e y  were rep-educed b y  colaur lithography a t  t h e  Surveyor 

Cbnerel's o f i r e  at CalcuttR under charge of H. M.  Slnlth, and were 
w u ~ d e d  a medal a t  the Paris  Exhibition of 1863. 





below the great range-the Pangai tgluk preaente obstaclee tha t  will be found almost, if not  
altogether, insurmountable. ... 

A t  Triloknath I ascertained the great extent of Chambe above the ghats, and that the 
boundary extsnded northerly to Darwss on the Chandra-Bhaga, ... and easterly to fhe great 
mowy range which runs parallel to the river a t  distances of from twenty to thirty miles. ... 

. Detail operations in Spiti will be completed this seeson, and in fact all detail work within 
the  b n g r a  District, and ... the triangulation of C h m b a  below the g h a t  being effected, I shall 
be better able to judge of the pmcticability of conducting operations in Pangai  ... There 
remains ... in Chamba sufticient to occupy one triangulator and two detail surveyors for a season1. 

The  Surveyor General deprecated this pessimism ; 
I am not aware whether Mr. hlulheran has been able to complete the Pangai pergunnah 

in Chnmba which Mr. h l c h o d  wislied to be included. ... The di£Ficultiea are described to be 
great, but ,  as Napoleon argued in the case of Marshal hlacdonald'e operations in the Ape, - 
where a goat can go, a m m  can go. and where a man can go, a soldier can carry his musket. 

With such high authority ... there ia every reason to conclude tha t  a surveyor would be 
able to operate with 8 small 5-inch theodolite and a planetable. A t  any rate nothing is im- 
possible which ha8 not been tried [ tpage  1, and I trust hLr. Mulheran will have succeeded2. 

To speed the survey Du Vernet suggested t h a t  Dyer should complete detail survey 
"below the ghats" and P e j e n  t h a t  "above the  ghats", leaving Muberan to con- 
fine himself t o  the  triangldation ; 

I d o  not  propose that  he should have anflhing to do m t h  taking u p  detail, being thorough- 
ly cont-inced that  the detail requires the whole unditided attention and best energies of a 
m r e y o r  and tha t  it is impossible for a man to do justice to plain-table work when hampered 
with triangulation, and vice verse. 

H e  thought t ha t  the area below the  ghdts would be finished by the end of J u n e  
1852, and  tha t  above the  ghats  b y  "some time in September and October". H e  
recommended tha t  the  map  be d r a m  in half-degree sections3. The Surreyor 
General agreed t h a t  smaller field-sections would allon. more room for the plotting 
of exterior points, bu t  did not Like the  distribution of work ; 

It is a &t advantage when practicable to employ s w e y o r a  on the localities they are 
best acquainted with. ... hlr. hlulheran is the most suitable pereons for comploting the survcy 
of Chamba, a b w e  and below the ghats. T h k  tract is contiguous to his past season's opera- 
tions. ... hLr. Dyer being familiar with the hill country east of the Sutlej over which he has in 
k t  chosen the preliminary stations, i t  would ... be a great loss to remove him from a locality 
with which he is so well acquainted. ... 

AB a general principle, no doubt, there are advantages in division of labour with regard 
to triangulation and plnin-tabling. ... Last  season hLr. hlulheran had an irnrncnsely extended 
field to survey ; ... di\-ision of labour would have been most advantageous, ... but now, whou 
i t  is only proposod to extend the survey over a small rugged tract, i t  a p p m  to me that  there 
ie hardly sufficient scope for the employment of two persons'. 

blulhernn was accordingly left alone during the  summer of 1852 to carry ou t  
the triangulation and topography of the Chandra-Bhaga valley which f o m  the northern 
division of m a m b a  known aa Pmpai. ... Pangai is bounded on the north by  the Z n n h  
snowy range in Ladakh6, by the district of Kiahtwar in Kashmir on the weet, and by Lahul 
and Chamba proper on the east and south. 

The two s t r eam,  Chandra and Bhaga, rising in the Borelacha Pess unite a t  Tandi, from 
whence under the name of Chandra-Bhaga the river flows westward. ... entering Ksshmir 
territory west of the Sachi Pass [ pls. 6, 1 I 1". 

He commenced triangulation on 56th April at a principal strrtion, height 9,785, 
on the bank of the  RBvi some 10 miles north of P ~ t h l n k o t ,  ~ n d  reached tbe  
Sachi Pass I,y 27th June .  The higher sumniits on this range which nins south 
of the Chandra-Bhiga rise t o  17 and  18,000 feet [ pl. I I '] and he had taken 
the precsution ...to ink-ct aU the snowy peake likely to'sorve as points in crossing the rfinge. 
I then returned south-west in the direction of KBiri to complete the planetable eketch of the  
tract bounding Bimli. I observed from Raonair all the snow peab intersected from Rsndhar, 
p r t i cuhr ly  noticing the point to be occupied above Sanchi in crowing the range. From 

' 'DDn. 806 (If#), to SO., 24-9-61. 'DDn. 591 (133), SO. to Du Vernct. 7-11-31. 'DI)n. BDB 
( 1221, to SO.. 20-12-51. 'DDn. 691 ( 62 ). 8-1-59. ' on  modern maps ZinnkLr Rnnge Lies north of 
Great uimilasa Range, which latter bounde P i n @  from Lndckh; o. Burrard k Hapden, frpce. ; chart xri ,  fig. 2 ; 
Mmon, %. 3.4: 112 M. SA Ser. Kwhrnir. ' then bocorning the CbenLb R., OTS. Syn., vn (1rij-C). 



Roonnir I prweeded to the Daderwa Pass, and af ter  completing the sketch of the weetorn 
boundary of C71ttw1be r a t w a d  to Hungir. .., 

From Tim there are two routee to  the  & h i  Pam, t ha t  known as the  'Raj Raab' rum 
over some broken ground above the left bank of the  river. ...in moving across which m y  
foot slipped, and I was precipitated over a rock and very soverely dmkon, from the 9500b3 

of which 1 6ufio1-ed for a coneiderable time. ,.. - 

I roached the Eachi eaddle...on the evening of the  3rd day, and after selecting the  most 
ahelbred mow-bed to pam the night, proceeded ...to cu t  a path to  the hill, ... which after much 
toil nnd dietreas I roached at noon the folloaing day,  but  owing to unfavourable wmther wna 
unable to obtain a sight of either R u n d m r  or Reonair. ... 

Ghortly before sunsot I obtoined two intersections to TEErngk. I retired for the  night to 
the  shelter of the inner fly of my shouldaril, already occupied by most of the people whohnd 
~ c o m ~ n n i e d  me. The following morning I was too unwell to  stand without support, and 
could not, had the weather been favourable, hnve moved round the  instrument, which ... was 
within 3 feet of a precipice 2,000 feet deep. 

. He abandoned this station and worked towards the north ; 
The day after my  arrival a t  Sanch I visited the stntion on the snowy spur above 

B n b o r  [p l .  X I  1, near which I was detained 9 days by unfavournble weather accompnnied 
o c ~ i o n a l l y  b y  sleet and mow, during the whole of which time fuel was procured front..eeveral 
thousnnd feet below the station, and in quantities quite i n . d c i e n t  for the  ... people, protected 
only by a b1nnl;et nnd such cover as projecting rocks and two darries2 afforded them. 

Although I had foiled ...to determine the positions of the p e a t  peaks in the Zanskar Range, 
t h e  meather WAS so unpromking, and the men so dissatisfied with what they had already under- 
gone, thnt  I considered it prudent to leave unfinished what remained. ... ' 

A t  Bntaor 1 was detained 3 days by  rain, bu t  a s  I was suffering from an attack of blood 
piles and hnd run short of pro\isions, the detention was far from unpleasent. ... From Bataor I 
mrc l l ed  to the  bottom of the glacier under Gurdhar, and after a further detention of 2 daj- 
moved on towards the pass. ... Whilst seated on the  ridge watching the approach of the  in- 
strument, one of the hill porters lost his footing while moving across a ledge 8 inches a ide ,  a n d  
wse for a time suspended by the pole attached to  the instrument box he  was c a q i n g .  Fo r  
several momenta I was aea id  that mnn and box would have rolled over the precipice, but  pro- 
viaentially the Iceding men with the tug rope retained their hold until assistanv. wne afforded. 

After waiting 2 hours on the ridge to collect stmgglem, I proceeded along the edge of a n  
old g l~c ie r  to a spot free from snow, taking as much wood as I could carry from the supply 
colloctd near  he pass. Early next morning I proceeded to the station which I reached a 
little before 12. The weather being unusually favourable I completed ... after 3 p.m., and 
returned to m y  tent  a t  sunset, most of the people, however, suffering from inflamed eyes caused 
b y  the reflection 'from the snow, for which a little honey, recommended to me by the  Tar tar  
guides, I found on excellent remedy [ 207. 223 1. 

Having completed the survey of Plngi  nlulberan worked his triangulation 
south-east-ward through Trilok~Bth to  Eangahal, and thence 
mwched via nfandi, BaLaspur, Dapha i ,  and hTahan, to Dehra, which place I reached on the  
15th Kovember after an abeence of 8 months during which I completed 2,700 square mila 
of planetable detail in addition to about 1,072 square miles of triangulation, a t  an average 
cost of Rs. 1 - 2  per square mile3. 

SUTLEJ TO THE GANGES, 1 8 5 2 4  

In November 1851, survey waa resumed between the  Sutlej and the Ganges 
in the lower bills where work w~.as possible during the winter months. Dyer triangu- 
lated the Simla Hills, whilst Summers took up the  +-inch planetable survey of 
t h e  hills north of Rfipar and K a a  which had previously been $ketched on the  
i-inch scale. During the summer months Keelan carried a series of secondary 
triangles eastward from Banog ta cross the Bhkgirathi into Tehri-Garhwiil. Pe-yton 
planetabled across the basin of the  Tons and the  hills of Jhaumar  Bawlr, or Chsk- 
riita, east of the Chaur [ rn, 31-2 ; pl. 5 1, covering 
the  highor portion of the ridge north of Deoban, far  beyond the limit of trees and t rack  of 

. . 
l rhulduri  = twopole tent.  '&ri = oottoa rug. 'I)Dn. 593 ( 391 ). Nulbcran to SG., 11-4-63; 

10 Cat. ( 2 6 7 ) ,  4 shwts. 2 m. to i t~rh .  



Plate 11 

North-East. CHAhlBA 

Slightly reduced from n o r t h e a s t  sheet of CHAMBA 
TERRITORY, compiled on half-inch acale from original field- 
sections surveyed 1851-2 by James  Jlulheran of the North-  
West Himiilaya party under hlajor Du Vernet [ ch. xiv ]. 
Photo-zincographed Dehra D6n,  March 1872. 

Covers p a r t  of P ~ N G I  and CHAMBA L ~ H U L  falling in 
sheets 18 and I9 of plate G of this volume, which correspond 
with modem degree sheets 52 D and C ; Chamba city lies some 
20 miles t o  south-west. 







brrrinta. The view of the  wow^ a t  the hend of the S u m  ~ n d  Tons oalleya, and ofthe terminal 
poalcer defining tile eouthern I M t  of the Sutlej valley, is very Bne fmm a U  prominent poioh on 
the Deoban range, ... eapechlly from Kidarkante station, 12,612 feot [ ur, pl. 5 ; v, 81 1. 

Chaur Peak, 11,066 feet above the sea, "stan& up above the surrounding 
ranges like a huge beacon", visible from Simla on the west and from Dehra on the 
east, and snow-capped to  the end of June. No point within sixty miles approaches 
within 1,500 of its height [ IV, 435 ; V, 137 1. 

Shelverton surveyed the upper Jumna and sketched the southern face of the 
great range from Bariderpiinch to the Bhfigirathi watershed. 

By  the end of 1852, there remained only the valley of the Diin and the Siwglik 
range, and the valley and headwaters of the Bhiigirathi. The opportunity w w  
taken to transfer Du Vernet to charge of the -4ssam Longitudinal series of principal 
triangles [ 29, 393 ] leaving hfulberan in charge of the &5laYa survey, with Dyer, 
Peyton and Shelverton to assist. During the cold weather of 1852-3, Shelverton 
and Peyton ran a series of triangles along the S i~Bl iks  from Hardwii~ to close on 
the ridge west of Banog. Peyton recordv tha t  
a t  the  time the survey W A ~  m d e ,  tigers and  wild elephants were common in all the form& 
oovering the  Siwaliks. When hLr. Peyton was cam@ about  4 miles below the 11rad of the 
Notichur Rau ,  near n cluster of h u b ,  the woodcutters occupying them were nfrnid to move 
a hundred after sunset on account of the tigers. The district is not  so wild now, sporte- 
men, forest mngers, and cattle haxing routed the quiet of the primaval woods'. 

During the summer of 1853, Dyer extended planetable survey over T e h -  
GarhxLl north-east of lfussoorie, and then triangulated up the BhRgirathi, bu t  
failed to carry through the Gangotri gorge. After the rains another attempt was 
made to connect with the triangulation of the Upper Sutlej, RIulheran working from 
tbe south and Dyer and Shelverton from the north, bu t  heavy snow defeated them. 
Shelverton describes his brave attemp'b from the north ; 

I reached Lanchichi in the Buspa valley [ m, pl. 5 ; v, pl. 10 ] on 30th September, ven- 
turing ... along a n  unfrequented path, the steep ascents and dmcente of which lay along the most 
fonrful precipices. The station was a very favourable one for work. I measured angles t o  
seven peaks, most of which I thought would be visible from T h e m o .  

I an-ived under Thornso on the 4th October when the  expected storm burst and snow fell 
~~nremi t t ing ly  for four days. I had chosen Runang Ghat for m y  encamping ground, an eleva- 
tion of 14,000 feet ; my tents were all bu t  buried in anow, and  in this uncomfortable situation 
I was obliged to remain till the loth, when I took advantage of a branlr...and attempted to 
form my way to the staff. I had hardly accomplished half the distnnce when the whole hill 

enveloped in miat, and we were compelled to retrace our steps. The men ... mffered severely, 
and the snow affected my eyes to  such a n  extent t h a t  I was perfectly blind for two d a p ,  and 
experienced excrucinting pain [ 223 1. 

On the 14th I made 8 second attempt, and  succeeded in reaching the staff after toiling over 
soft snow a n d  a difficult aacent of six d e a ,  b u t  not  before the clouds had again shut out all 
the p&~ tha t  I had aeen from LNlchichi H.8. I...uncovered the etation mark and set up  m y  
theodolite, ... but  I soon found that I could not remein any time on the hill Kith mfety. A 
high, cold, cutting wind h ~ d  m t  in ... and was blowing the fresh w o w  sharp against our faces. 
... hfy fingers were numbed. ... I could not  level m y  instrument. My men were complaining 
bitterly, most of them positively ~ ' ~ i n g ,  and aa there was no t  the slj&test chnnce of finishing 
the observation of my angles, I hastened down to my encampment, ... giving up  ... all hope of 
trhngu]ating the Nisnng and Khun valleys. The whole p r t y  ... wns again snow-struck, and  
two of the  men frostbitten, one so very eeverely tha t  ... he will be crippled for life. I left 
Bangle on the Baepa...the 21st of October 1853'. 

Xlulheran's work from the south had been equally disappointing ; 
I am obligod to retire from the N e h  Pass in October, the heevy f n h  of snow on the 6th, 

Bth,.4th, and 8th of tha t  month rendering the route across the fissures of the p e n t  glacier 
on the northern face of the ridge extremely u m f e ,  if not  impracticnble, for either men or 
sheep. Meaara. Ghelverton and Dyer, who had entered Ksnawar in September and commenced 
the c r v e y  of the Bbrpn and Clmmng vaIleya. were atso oblyed to retire, the f l n ~ n o n  in Advnncs 
being unable to  occupy Ole pointa required' [pl. 10 1. 

" IQTS. Syn.,  vn ( lxii-iv--C ). ' DDn. 608 ( 8 6 1 0 3 ,  105 ), Sholrertoo to llulhcran, 23-10,53. 
WDD,,. ( 177 ),hIulheran to SO., 11-11-64 : KRniuHr, upper p r p o M  of Banhnhr State (m. 4 ~ 3  ; 5 1. . . .  



A4ull1ornn and Shelverton spent the cold weather 1853-4 on the Chach base-line, 
Dyrr being trnnuferred to Robinson's party, and in the spring Mulheran brought 
Johnson back to complete the connection from the north. They marched up  the  
6utlcj valley during Blnrch, and broke into two parties a t  Chini ; 

F'rom Chini I detached hlr. Johnson to t r innpln te  the B m p  valley, proceeding mymlf 
toanrde tho RiAhi, N ~ m n g ,  and Chnrang vnlleys, provious to  entoring wluch I visited the  st+ 
t iom of T h c ~ m o  ... end Lanchichi, and intorsoctod nll peaks visible, ... in addition to...p ointa ... 
for bwing tho plnnetablo detail. ... Tho Gangtnng, Kubrang. Sholerang passes were either 
crowod ... or ~Lotchod from p i n &  commanding a n  uninterrupted view. ... 

Pm\ious to &b. Johnson's visitlug KJlurgu and hlahlnle. I proceeded from AInkun a i t h  
20 mnunrls of nttn and other mpplioa towards the  Jheln K a n h  Pew, intending to furnish a 
dtetch of the entire tract enst of that pass, but ,  ... tho Tartars had received intimntion of my 
a ~ ~ r o a c h ,  and had expressed strong objections to my making a sun7ey of anx par t  of their 
territory. I comidered i t  prudent to return without finishing what  waa required. 

On the  13th of May Johnson commenced a t  Rakchora of [ Reelan's] Sutlej ... series. Tri-  
an@ation nqu pmhed ... through t h e  centre of the  Bespa valley--one station 18,338 feet, 
another 18,683 feet-...The Nela station [ 18,086 ] is on a pyramid ... of broken maaaes of white 
granite forming t h e  apex of t h e  mountain above t h e  pms. This ass the  peek t h a t  for t w o  
e-om chnllenged the  mountain climbers of t h e  ... Himalaya series. On t h e  22nd J u n e  i t  wee 
wcended by  Air. Johnson, and his obaervations from t h e  summit  realized t h e  results desired. 
... Johnson descended into t h e  Bhagirathi valley [ and ] obaerved from t h e  stations of blahla 
and Khargu of [ Dyer's ] Bhagirathi series1. 

Thus wa6 the field work of the topographical party of the North-West HimAlaya 
survey brought to a close. Computations and mapping Kere completed a t  Dehra 
Dun ,  after +rhjch Nulheran was transferred to charge of the HgderBbkI Eurcey. 
In April 1855, Johnson marched the party from Dehra D b  to place it under the 
charge of Jlontgomerie to start the survey of Kashmir [ 221-2 1. 

The narratire of the magnifiwnt work of these seven years was written up  in 
worthy style by James Peyton2. The survey was reduced and mapped on the 
f -inch scale iu 14 degree sheets lying between parallels 30" and 33" 5' ,  and between 
meridians 76" and 79" 10'-the Jammu border on t h e  ves t  to Hardwiir on the east. 
Thew were lithographed in colours a t  Calcutta in 1860 [ 318-9, 330-1 ; pl. 6 n. la. 
31ulhernnJe survey of Upper Chamba was photo-zincographed in colours at 
Dellra D h  in 1872 [p l .  I I  1'. 

The district of Hazlra Lies to the west of Kashmir and runs from the  KBgEn 
valley on the north to Haripur on the south. In 1846, after the 1st Sikh war, i t  was 
asaigned to Gulab Singh with Kashmir, but  passed to the British in 1847 in exchange 
for land near Jammu [ Z Z O  1. James Abbott, a former revenue surveyor-[m, 
4 1 6 7  1, held charge from 1847 to 1853. leaving his name to the headquarters gtation, 
Abbottiibiid [ 187, pb. 5 ,  16 1. 

In 1847 Abbott was Commissioner for settlement of the south boundary, having 
Darriel Itobhlson and Ralph Young as surceyors. In Auguet Robinson was appoint- 
ed to make a "military survey " of whole districtb. An ample staff was sanctioned 
-two European assistants [423 ]"three Indian surveyors-50 k h a h i s .  Instruments 
were a diff~culty, but a 4-inch theodolite was procured from t h e  magnetic obserca- 
tow a t  Simla [ rv, 118-9 ] and, writes Robinson, 
I...procured from England a t  my own expense a 6.inch theodolite a i t h  two t+leacopee, by 
Jones. ... The standard steel chains did no t  arrive m t i l  long af tsr  I had measured my baag 
a n d  the  6-inoh theodolite and artificial horizon only in time t o  fall into the hands of t h e  Door. 
anem', who plundered our baggage a n d  811 instrumente except one Cinch theodolite, two  
telwoopee and two prismntic compasses in F e b r u e ~  1849. ... 
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Ws mnrol~ed from Watltabad an the 20th of October ... via ... Hasan Abdal. ... Mre made 
routs  mrveye of the  country right and  left of the  road. They ... were the  only mapa tha t  
could be depended upon when tha t  country became the  seat of war in 1848-9. 

From Hesan Abdal we marched to the level plain of Chuch [ 4 2 ;  pI. 7 ] to meoaure 
a b m - l i n e .  ... Aa the standard chnins had not a m v e d ,  and there seemed to be  no chance of 
their arriving for many months, I was obliged to use common Gunter'e chnins, and two ten- 
feet deal rods compared with a 2-foot Gunter'a brass scale. 

After measuring the base, just over 5 miles long, they commenced triangulation 
in January 1348. On the outbreak of the 2nd Silih war in May 
all officere on detached duty were called in tu military stations. ... W e  ... were ordered to join 
Major J. Abbott a t  Huripoor, and from t h a t  time until the conclusion of April 1849 we were 
employed on other and military dutios. l t7len.I  discontinued surveying in May 1848, I had 
done b u t  a small portion of the triangulation and  sketching of eastern Hazarn, and when I 
returned in April IS49 I was ordered by  Colonel Napierl to d o  all t h a t  I could before the corn- 
mencement o f t h e  hot  weather, and then ...to return-to' Lahore. ... . 

Being extremely anxious to complete Hazsra ... I remained in the  field throughoyt the  
rainy scason, when I marched t o  Lahore. ... I %as shortly after attacked with rheumatism 
which confined me to my bed from 18th November to the middle of February. ... [ I ] could 
not complete the map till t.he end of May 1850, nhen i t  was a t  once sent to the Board of Adrnin- 
htrat ion a t  Lahore. They kept i t  for nearly a twelvemont.h, and i t  was then s ~ n t  to the  
Deputy Surveyor General a t  Calcutta, who sent i t  back to m e  again last year [ 1853 ] that  I 
might  recompile i t  on ... the Great Trigonometricsl Surveyt. 

According to the Surveyor General's account, 
Lieutenant Robinson's early labours exhibited considerable talent and  enterprise, b u t  
being b o d y  equipped with instruments, inexperienced in extensive aurvey operations, and  
left t o  hie o m  resources, he had much to learn, and a good deal to unlearn. Nevertheless a s  
b e  poesessed energy and a p a t  taste for drawing ground, which is 8 rare talent, I considered 
him a n  acquisition to my Departments. 

I n  September 1853, after Robimon had made good pmgrem on the survey of 
Riiwalpindi District under the orders of the Surveyor General, his original sketch 
of Hnziira, scale 2 miles to an inch, was returned to  him for revision and adjust- 
ment to Logan's triangles [367 ] .  The oouth-east corner of HazLra sh ich  had 
been transferred to Riiwalpindi was now properly triangulated and surveyed on the 
one-inch scale [ 210 1'. Tbe distant country of KBgHn was added to the map ; 

Circumstance did not admit of my vbi t ing the wild country of Kaghan in 1848-9. Since 
then t h a t  vnlley h much quieter, and Lieut. Peter  L u m d e n .  D.A.Q.M.O.,  was lost year abIe 
to make  a reconnaiasAnce to the hend of the  valley, and from the ... mountains overlooking 
C h e l a  he obtained 8 view of the country on the  Indue ... which no European had ever before 
seen. ... The revised map ... has been projected on the  basis of the Great 'Egonometrical 
Survey. ... Five triangles were observed b y  Mr. Assistant a r t y  and  myself with two 
twelve-inch theodolites, which ... embraced all the  most  important  of m y  old station$. 
80 urgent, however, waa the local demand tha t  50 "preliminary" copies were 
lithographed a t  Calcutta before adjustment to the trigonometrical surveyd. 

A t  the end of 1849, the Board of Administration a t  Lahore [ 272 n.3 ] asked that 
Robinson should extend survey through Riiw~lpindi flouthwarde and westwards to 
cover the whole trans-Indus area irnder British administration as far south 
Mithankot. For such an extended survey they asked that  he should be placed under 
the orders of the Surveyor General, to whom they wrote ; 
-- An Hazsra and most of the c o u n t q  do- to t h e  s a l t  Range has been surveyed, and am 
Lioutemnt  Walker ... has done most of t h e  Peshaaar  District, the  Board would like to 
Lieutenant Robinson engngod upon the completion of the survey down to the Salt Range, 

- 
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Inoluding ita hills, and  then to crow the Indus a t  Kalnhagh nnd work over to Ulunnoo, a n d  ... down t h e  Indua a n d  Dorajat  to Mithunkoto. ... Kohs t ,  the  only dangerous quarter ,  will be 
...token up by Lioutonnnt Walkor a year or two hence when affairs a m  more settled [ 216 1. 

~ i e u t o n a n t  Robinson has  no a ~ e i s t a n t  surveyor, b u t ' t h e  Board hope t h a t  h e  d be fur- 
nished with fit l o n ~ t  two or  three au~istante ,  ... and Kith good instruments. ... T h e  Board  
would further be obliged by  ... a chain of trinngles run a c m w  the .Bare0 Doab to verify thoir 
surveys ... under the Civil Engineer'. ... and the rovenue sun.eys about  to begin [ 272 1. 

Robinson was tlleroupon transferred to the Surveyor  general'^ ordera in Ju ly  
1850, and a now party raieed with Talbot from the Himiilaya party and Joseph 
James and Platts newly recruited [ 423 1. Their first task waa to survey the  
boundary between 3iiiharZja Guliib Singh's Jammu territory and the British dis- 
t r ict .~ west of the Rlvi River [ pls. I ,  161 ; 

hlr. Logan's groat trinngulntion occupied the snmolino of country, so t h a t  Liout. Iiobinaon's 
operritions procoedsd in connoction thrrewith, and he hnd a n  opportunity of learning geodetical 
dutim. ... Tho postponement of the survey of the 6alt. Range was advantageous. a s  i t  enabled 
the O.T. Survey to furnish ... a good bnsis by which ...g ontor ... oficioncy h a  been socured'. 

Robinson left Dehra Diin with Iagan on 7th October 1850 1361, and started work 
on a minor series breaking out  from the principal triangles, whilst h i s  assktante 
ran a traverse line along the actual boundary from the neighbourhood of PathLn- 
.kot. Though Plat& mas down viith ferer n o s t  of the season and James had the 
misfortune to break his collarbone, work was brouglit to the Jhelum R.  by 17th DLsy 
and the party returned to Dehra on 8th June. 

The southern boundary of the Jemoo tamtory from the revonue s w e y  triple-junction 
pillnr a t  hfndJ~oopoor nenr Shoojnnpoor on the Rnvi to the fort of hfnngln a t  t t ~ o  point w11ex-a 
tho river Jhilnm doboucflos from tho mountains [ pl. 12 ] is dofined by a sorios of b o u n d q  
pillnre of pukka masonry from 6 to 9 feot high. ... 

Half of those pillars were built by hlahnrejn Goolab Singh and hnlfby the Lahore Durbar ,  ... 
the whole number ... being about  2000 in a distance of about  260 miles of tortuous boundnry, 
or 160 miles rn tho crow flied. Whonever a portion of a river dofines the boundary a n  ex t ra  
lnrgo pillnr ...is plnced a t  the  point where tho boundnry line refiches the river. ... 

This trnvorse, 260 milos in length, was chocked tliroughout by  aecondnry points f rom m y  
trinnplntion ( made with the 12-lnch theodolite ), hal ing sides from six to twenty miles in 
longth, nnd t l l i ~  trinngulntion was chocked agnin by ... the  North West Hill series, from a side 
of which i t  emnnntad and  upon a side of which i t  closed3 [ 36-71. 

During sezson 1851-2 %binson started survey of the area between the Jhelum 
and lridus rivers, overlappirig the southern limits of his H ~ z Z r a  survey to the  north ; 
. &x-ing ascertninod [ aritea U'augh ] tha t  the  skirts of tho Lieutenant's former military 

survey of Ha7rr1-a which overlappod par t  of Jhelum and Rnwalpindi was ... mere sketch work, 
unfit for incorporation with the  Atlns [ Z I ~  1, I consiclored i t  expedient ...to extend the  under- 
tnking over tho whole of the Rnaalpindee and  Jhelurn districts so a s  to produce a h a 1  and  
complete muvey of thoso ruggod trncts, so important in a military, political, a n d  geological 
point of view, and so interesting from it6 variety and poculinrity of configuration. 

Tho timn was mout propitious ... bwnuao t11f aholo district WRR being traversed hy t h e  
g rwt  trinngulntion. nIoreovor the survey of Derajet was not pressing on account of the  
politirally d i ~ t u r b e d  s t a h  of the  frontier'. 

Tho survey was on the one inch scale [ 214, 289 ] and tmundly based on Logan's 
principal triangles&. The party left Dehra on 1 l t h  October 1851, and 
reached Jholum on the  18th Novembor, ha\-ing accomplished the mnrch of 400 miles in 38 
days, including hnlta and  2 days dolny a t  UmbaUa for medicines a n a  change of carriage. O n  
the nlnrch the  wliole pnrty were employed in making duplirntcs of l m t  ssnson's anglo books. 

Resuming triangulation in the hills west of J l~elum, Robinson had sufficient 
points computed and plotted to start his planetablers by 23rd February ; 

Obsorvatiorie have been takon from 17 principnl stations and  1 4  first-class strcondnry 
etations. ... hllom ... would have boon done had I not had to de\.ote some valuable t ime to 
oomputing and planetnbling. ... The arc- triangulated and covornd Kith poles or signals a t  2 
to 4 milea apart, is about  3,400 square milos. 
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Mr. TlrlbaL frrUad $rota irnpa~leuoe 8 h1.e and actlvlty were very great; s n d  had he done 
m f  well insteed of the whole indifferently. his work would have been satisfactory. The 

of hie survey, about  700 square miles, ... must be done over again. 
- Mr. Joseph James worked exceedingly hard, bu t  could only complete half a planetable. 
a;8 work is, however. 6rat rate  and  superior to  anything of the kind I have ever seen before; 
the goodness amply compenaetes for the shortneas in quantity. ... I was unable to  do more 
@n 60 aqunre miles of planetabling myself. ... 

Mr. Plette was employed entirely in m y  office, and in selecting stations. H e  h ~ s  very 
mperior abilities and is a first-rate computer and recorder'. 

- Field work WRS closed during May 1852, when the party assembled for recess 
in hiurree. The survey of the trans-Indus area having been dropped [ 2101, 
designation was changed in October to the somewhat cumbersome title of "Topo- 
graphical Survey, Bengal Establishment, No. 1 " [ 363 1. Strength was increased 
by the posting of Andrew Chamarett, whilst Talbot's resignation was  met by the 
posting of John James, of the notable survey family, who wa.9 to  prove a tower 
of strength a9 planetabler and draughtsman. The Surveyor General pressed for 
the highest s t anda rb  of accuracy and draughtsmanslip ; 

The survey of the Jhelum and  Rawal Pindee districts ... is progressing stesdily but  slowly 
owing to the intricacy of the gronnd and the high standard ... aimed a t .  I drew u p  for thia 
work a very minute code of Instructions, which is now being printed s t  Roorkee by order of 
the Hon'ble the Lieutenant Governor [ 213. 232 1. ... The map ...gi ves every promise of being 
the best topographical survey yet  executed in India, and I have spared no pains to make i t  . . -  

so. B y  the end of this year I shall be able to  visit the party in the field on m y  way to measure 
the Chuch base [ 42-3 la. 

In his report for 1852-3 Robinson describes his crossing of the Salt Range ; 
The old bases of triangulation were from 16 to  18 miles, and  the width of the Salt Range 

averages about  8 milea. I t  is impossible from the northern flank to see ... into the plains be- 
yond and,  the south flank being lower than the northern, stations on it could not of course see 
stations to  the north of the range. The only chance of gotting a s~-rnmetrical series was to get 
atntions on the higher peaka of the lower steps, so AS to see the highor stations on the northern 
f l ~ n k  through gaps in the intermediate steps, and also to see the plains beyond. ... 

[ Of the planetabling ] hfr. John James had completed 374  square miles of first class work. 
Being new to the work, and the  country.2.being a mass of most intricate ravines, he could not  
have done more without sacrificing much valuable detail. 

Mr. Joseph James completed 350 square miles of equally good work. hlr.  Chamarett 377 
of very fair work indeed. ... I myself completed 204. ... Total 1,266 square miles. This is 
doubtless a very small season's work, b u t  the nature of the country admits not  of rapidity of 
execution without the sacrifice of accuracy and detail. ... Throughout the districts of Rawal 
Pindi and  Jhelum the whole of the country north of the Salt Range is cu t  up  by  most intricate 
ravines, which can only be developed by patient, careful, survej-in$. 

There were several changes during season 1 8 5 3 4  ; Joseph James resigned and 
John was absent several months on the Chach base-line. James MacGiU died. 
Shelverton and Dyer joined from the Himilaya party and received personal instruc- 
tion from Robinson. Bor-st and Bell were newly appointed during recess. 

During 1854-5 the question arose as to whether a regular revenue surreF party 
should be brought in, or whether Robinson's survey would su5ce  for revenue 
purpoFes [ 284-5 1. The Chief Commissioner asked whether 
the boundaries of thanss  and tehsils can be defined in the topographical survey maps, provided 
such boundaries are  mnrked on the spot  before the survey commsnces, or ... during the progress 
of the survey in co~iference with the topographical aurvey. ... If  they cannot, and i f a  revenue 
survey be further necessary, then a question s e e m  to arise whether it  is necemary tha t  the 
Government should be p u t  to  the expence of a scientific topopaphical survey as  well as a 

revenue survey. I t  appears mperfluous to have both'. 
Robinson pointed out the di5iculty of surveying boundaries in an unsettled area ; 
I have endeavoured to ahew 8s ~ c c u r a t e l y  as possible, not only the p h p i m l  featwee of 

the country, b u t  also all well-defined roads, the cultivnted and waste lands. and tehsil and 
cbtr ic t  boundaries. It am 8180 my intention to have sho an...[ lessor ] boundaries, but.:.until 
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Bomo regular eettlomcnt is mado this is impomible. Even in the  district and tohnil boundariee 
Clare afo gwnt d1f8cultles. ... Even when Ule boundary was not  diaputed the  eurveyors were 
dependent for accurate information on an ignorant burkandez dopu ted... from the teheil, but 
aa- no previous step8 had bcen tnkrn to show the burkandaz the bounderg, the Burveyor knew 
almost au much about i t  a s  the burkandez. ... 

T h a t  these boundarics have not  been Laid d o n  is not  the  fault of the surveyors. ... At 
any  time, now or hereafter, roads, canals, boundaries, anything t h a t  the scale would ahow. 
can be easily laid do-, provided only tha t  my survey znarka remain intaot. I have marks 
consisting of m n s o n v  platforms and poles covered with straw. ... These poles and brush- 
are  constantly stolen or dostroyed ; indeed, immediately round Rawalpindee they am destroyed 
almost a s  fast a s  thcy are  pu t  up. I have in  two or three cases discovered the  ofienders and  
prc~ficcutod t l ~ c m ,  but the trouble ... of sending ... witnesses into cantonmrnts for t h a t  purpose ia eo 
great thnt  I have ...to put  up  with tho lesser inconvenience of losing my marka. ... 

Laying d o a n  ttlnna and telsil  boundaries :- tho expense ... would be very trifling and,  
compared with the  expense of a revcnue m 7 e y  in such a country, nothing, for i t  is difficult 
to conceive a country in which a revenue survey would meet with greater practical ditficultiea'. 

ll'hilst i t  m a  decided not to employ a rtyenue survey party for the  present 
[ 285. pl. 16 1. Robinson records tha t  the settlement officers were - 

furnished with copirm of all the planetable sections. They speak most highly of the  accuracy 
of the  maps, and the groat assistance they a re  to  them. ... The Settlement Officer of the Jhelum 
District, having roquosted me to assist in checking his polwaree thakbasts and shruddae, I 
a p e d  to lay down all his trijunction pillars if he would mark them a i t h  a white-limed ghare 
on the top  of a pole [ x r ,  go 1. This he  did, and these m n r h  have been laid d o a n  on aU 
the  plnnetable sections taken up  since. The assistance thus granted ... h e  etntes to be  of the  
g r e n t c ~ t  importnnco [ 285, 290 1'. 

Dur;J~g seaFon 1854-5, the party observed no fewer than 1,200 triangles and 
s u r v e ~  ed 1,910 square miles b j  planetable ; sheet No. 2 was completed, fair-drawn, 
and ~ e n t  to  India House as  a sample of the work [ 214 1. 

Being exceedingly fortunate in the weather, hlr. Horst  and myself completed the  triangu- 
lation by the  26th of >larch when we marched enst to take observations for height in the  neigh- 
bourhood of Jhelum ... and in ... the country already planetabled, n o t  only for the  high points, 
b u t  alfio for the low obligator3. points [ 67-9 1. 

I also correctad m y  formor survey of the Great Trunk Road between Jhilam and  R a a a l  
Pindi which was very erroneous. M%en the former survey was made the line was only traced 
out,  and since t h a t  time very considerable alterations have been made, ... and the  road hns 
been nearly finished. ... This muvey afforded a splendid opportunity of testing the  accuracy 
of the planetable work ... and very antisfactory was the result. 

Sothing could be  more correct than the  work of the two James, b u t  hlr. Chnmarett's a a e  
not  so good. His  ridges a r e  generally correct, bu t  his watercourses have been p u t  in cam- 
lessly. ... hir. Chamnrett is an excellent topogrnphical draughtsman, his work ia-neat, clean, 
and  wcll got  up, and if he would but  take more pnins to produce really accurate, rather than 
appro~in~utely acclwate work, I should be very pleased with hims. 

Season 1855-6, triangulation was extended into the desert  count^ south of the 
Salt Range, and towards Z<fiIiil~~gh on the Indus. The season was 
rernarkebl;. unfnvouretle. h'o rainfel l  ... for four months, and although in the  latter end of 
&larch and all April we had daily 6eVere dust  storms, no rain accompanied them, so t h a t  the 
atmosphere was intense. Even in the  latter end of February the  thermometer daily stood at 
loOD in m y  double-poled tent ,  and t h a t  combined a i t h  the  bad water  of t h e  desert induced 
a good deal of sickneas, principaLly brain.fever and dysentery. 

- Our progress ... has not beon good. I b d  hoped to ha\.; completed the triangulation thb ' 

yenr, but  I have still three stations left unobserved. ... These could not  be  built  in time for 
m e  to visit them owing to the dificu1t.y of procuring lime, water, and labour, ... and even if 
l h a d  the ahitions built the wonther a t  the end of April was ut ter ly unfit for obsorvationa. ... 

\Vhen I observed from these stations in the p m t  aonson i t  was with great diEcul ty I aaw 
t h e  heliotropes, and opaque objects were, of course, quite invisible. ... Thomirnge arising from 
th? ml t  dc:surt which skirt8 the soutl~ern f w e  of the Salt Range for exceeds anything I have 
ever seen bofore. Morning obsorvations could not be taken, neither could I ge t  reciprocal 
verticals a t  minimum refrlrction between the  stntions in t h e  phi-  [ 63-5 1. 
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~~lnnntnhl ing  hnr been done. ... Tab1 ar ee... 1.197 square d o e .  Thin is a n  un- 
~ ~ u f i L l y  small area for so large an expenditure, b u t  ... a very much larger amount of m p p i n g  

usual has been brougl~t  up'. 
Work was canied on right through season 1857-8 in ~p i t e  of trouble elsewhere ; 

- Owing to the disturbances around Blurree and  the probability of the mbellion spreading 
over a large portion of &mra [ 432.485 1, we were unable to take the field before the 23rd of 
October. ... Much trouble a m  experienced in getting carriage for the inatrumenta. No coolies 
could b e  procured, and the  civil authorities were forbidden to press them. None of t h e  
U a s i e s  had returned from furlough ... ao t h a t  if i t  had not been for the aasiatance ... by  the 
mvonue surveys a e  should have been delayed severe1 days. ... A t  Raaalpindi we were detain- 
ed several days. ... It was not until the  1st of November t h a t  ... we marched. ... Being thus 
&hod-handed we were obliged to c o n h e  ourselves almost entirely to  planetable surveying. 

Robinson himself planetabled about 60 miles of "very difficult ground" and the 
p arty outturn amounted to 1,484 square miles ; 
* 

<regret tha t  my o m  henlth m y  doing more work. I was taken ill on the 16th 
hlmcb, and from tha t  date  have been too we& to stand exposure, though never unable to 
dimct. ... My illness aroso from over-exertion and exposure ...in a most changenble climate. 

T h e  pnrt.y all returned into quarters between 15th April and 5th &lay, after which hlessra 
Ryall and Todd eterted to join the  Kashmir partyt [ 231 1. 

The country south of the Salt Range was now under survey by the Sind-SBgar 
revenue s w e y  party and, writes Waugh to Robinson, 
on account of a change in the  district boundaries which a r e  no longer conterminous a i t h  
the  limits of the hill tract,  the ssace you were authorized to survey does not now conform to 
district limits. Lieutenant F. Anderson's operations, being essentially for revenue survey 
purposes, ought ...to include complete districts, otherwise i t  ail1 not fulfil its special object. ..- 

Ln the event of your fiurveys overlapping, i t  will be indispensnble to settle any W e r e n c e  ... 
on tho spot. As Lieutenant Anderson e l l  have free use of a11 the trigonometricel stations t h e  
mazns of effecting an hnrmonious union d be ample. ... As regards your own l~mits ,  ... l e t  
the  base of the hills be the  Limiting line, leaving a11 cultivation in the plains for the Revenue 
Surveyors. ... I...&h tha t  811 your field operations should be completed srrtisfactorily by  the  
close of the next field setwon [ 1858-9 1, without a n y  blanks, defects. or omissions' [ 2 7 5 6  1. 

For the start of the final season 1858-9 
M R R S ~ .  Hbmt, Bell, and Ryallmarched out  [ from Murree ] on 1st of October, and hfeesrs. Todd 
and Neale. ... did not rejoin from the Kaahmir party until later. ... 

[ In ] the vicinity of Mt. Snkesar' [ 4994 f t .  ] I took up  with  hlr. Baness the planotable which 
... I was obliged to leave unfinished in 1857-58. I rernnined instructing him nearly three aeeka  
and then continued the measurement of obligatory pointe until Lieut. hlurray joined me on 2nd 
Januaqa. ... It ~ R B  nece6fit-q to give Lieutenant hlun-ag, a practised topogr~phical surveyor, 
a little instruction oaing to our style and scale being different. ... The rest of the sewon I 
spent  in measuring obligatory points [ 6 8  ] and ... I inspected the different planetables. ... 

On the 8th of hlarch I...commenced my march to Lahore. ... The 6mt party joined a t  your 
headquarters a t  Dehra Doon on 2nd April, and the remainder on the 21st April. ... 

During the past Beason I introduced the  practice of each surveyor furnishing with his 
monthly progress report a small sketch showing the amount  of work completed during the  
month,  and expected to be done during the ensuing month. These sketches were very use- 
f d 8 .  ... They assiated me very much in looking for obligatory points. ... 

I have great pleasure in reporting very favourably of the  whole party. The ... surveyors 
have improved very much in drawing, and some of the tables executed during thia...s-on 
a re  first-rate specimens of topographical drawing. Our field work is now all completed, the  
computations are very nearly all brought up, and I hope when the ground maps are completed 
... they will meet with your approval7. 

. 

The fair maps were now* completed on the one-inch and f-inch scales a t  Dehrs 
DGn, under the  anxious eye of the Surveyor General ; 

-3 a m  a t  present engaged with captain Robinson in bringing u p  the Burvey of Jhelum a n d  
Raaalpindee, a most intricate t m c t  exhibiting peculiar geologicnl characters, the delineation 
of which on a large scale haa been moat faithfully and beautifully rendered. ... 

-The detail# ... have been carried out  in strict accordnnce a i t h  the system developed in m y  
prinm topographicnl inetructione [ 2 1  I 1. ... There remains a great mass of computations to 
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bring u p  ... and eoveral mnps to draw before tho aurvoy cnn be considorod finished. Thm 
duties ... a-ill furnish a t  least twelve m o n t h  of b r d  induetrious work. ... 

Qj>trrh Itobiason ie the only pereon who hns boon with thia survey since it's commence- 
ment, and ... no,one can complete what romaine to b done eo efficiently BB hi-If. It i~ a 
atnnding rule ... t h a t  the responsible parties shall bring the  work up. ... The genor-1 m p  haa 
been nocnfifinrily postponed because if commenced sooner the papor would have become spoiled. 
... A pre\-ioue at tempt made b y  Captain Robinson proved abortive, and thegeneral compilation 
baa been recommenced de novo undor m y  supenision. ... 

The large-sale  maps a re  in a great state of forwardness and  one sheet was transmitted 
home in 1855 aa a specimen [ 212 1. -.. I f  00mp1etOd in tlle same uniform style ... these mnpa 
will stnnd in the first rank of topographical achievements in India1 [ 3181. 

All was complete by October 1860, wllen the  par ty  took u p  work in a new area, 
Gwalior and Central India [ 190 1, and Robinson submitted 
angle-books, computations, mnps, charts, and general report of the -ey of the kohistnn2 
of the Sind-Snugor Doab, commenced by  me in November 1851, and brought to 8 close in 
March 1859, t h e  past year being spent in the preparation of...maps a n d  reports .  

The original angle-boo k ~ . . .  have boen soveral times examined and the duplicates ... carefully 
compared. ... A list of villages has been compiled alphabeticnlly from the  village books. ... 

An index sketch ...[ shows ] the numbering of the planetable sheets. ... Some of the  
planotables ... havo been recopied so as  to maintain the same character throughout, ... and to 
afford tho means of compiling 8 duplicate of the general m a p  ... should the original be lost. ... 
It is very eatisfactory to observe how well the planetable sheets agree, not only in accuracy of 
delineation, bu t  also in stylo and  depth of colour after 3 or 4 years practice. ... 

The  general mnps ... are compiled from the planetnble ahbets. They are arranged in seo- 
tions of one degree long by h ~ L f  a degree wide, excepting No. 8, ... made s o m e ~ h n t  mder.  ... 
Tho reduced map on the quarter-inch scale for incorporation ~ i t h  the Indian Atlas hns been 
made or; complete as  the scale admits o f .  

The topographical survey of the kohistnn Sind-Saugor doab ...is... the work of nearly 
eight ... field seasone. The t ract  ... embmces the ... districts of Rnwalpindi and Jhelum, and the  
hilly parts  of ... Shahpore and Leia, ... a n  area of 10,554 square miles ... bounded by  the  rivers 
Jhilurn and Indus, the lofty mountains of Hazam, and the plains a t  the  base of the Salt Range. 

Taking into consideration t h a t  much of this t ract  contains a s  numerous a population...~s 
many  good plains tracts, its unfitness for the operations of 8 revenue s w e y ,  and the necessity 
for good maps for military and engineering purposes, the Surveyor General ordered the ... ecale 
of one inch to one mile-thnt t h e  heighta of all obligatory and important points should b e  
carefully laid d o a n  by trigonometricnl levelling-that all areas of cultivation and waste, and  
size of villages, should be shown. ... These'instructiona have been carefully carried out ,  and  
Iat.terly tho trijunction pillars ... have been laid down a t  the  roquest of the settlement officers, 
whereby they ... are as well off a6 if they had had a regular revenue survey [ 21 1-2, 2901. ... 

The cost of this greet work has been Co.'s Rs. 18-5-2 per squnre mile t o  the  end of 1859'. 
The eight sheets on the one-inch scsle and the  reduction on the  $-inch scale were 
lithographed in England [ 317 Is. 

Robinson had indeed made an outst.andirig contribution to t h e  surreys  of India  
by t h e  high standard of his planetable surrey and mapping [ ~ S g - g o ] .  

After the  close of the  2nd Sikh war which had ended with t h e  battle of Gujrgt,  
21st February 1849, James Walker and Arthur Garnet t  were deputed to make  a 
"military surrey" of Peshiiwar and i ts  surroundings within a 10-mile radius=. 
Between April and June, har ing measured a hue-line of 24 miles and observed some 
rough triangles with a 34-inch theodolite, they surveyed about  400 square miles 
on t h e  2-inch scale, west of the  road t b a t  runs from Shabliadr F o r t  t h o u g h  
PeshEwar to the  Kohiit Pass. JVhilst JTraLker was making fair copies Garnet t  waa 
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3 . DISTRICTS O F  JHELUhl & RAJTrALPINDI 

Surveyed on one-inch scale under Lieutenant Robinson, 
Bengal  engineer^, seasons 1851 t o  1854 [ ch. xiv 1. 

Part of Sheet 2 of eight sheets, each of one degree in 
longit~ide and half a degree in latitude. This fair copy ,drawn 
iri t h e  Sllrreyor General's Office a t  Calcutta, was completed 
loth Feb. 1857 ; -10. 7 ( 37 ). 

Robin~on's  triangulation was based on t h e .  North-M7est . 
..fJim&layan Series, G.T.S., the heights of which were brought 
u p  from sea-level a t  Calcutta througli the  North-East Longi- 
tudinal Series. 

This portion of the Grand Trunk Road was constructed 
between 1847 and 1862. 

Mangla Fo r t  Lies about 15 m.  north of Jhelum city. 

See aleo plate 9 for Robinson's surrey of Attock District, 
then part  of Rlwalpindi, and Walker's survey beyond the  
Indus [zag-171. - 





trnttsferl.ud to KolltlL where 11a made furtLier uecful survey6 [ 217 11. Zn September 
Walker resumed survey with the rtssistance of AUom of the Bombay Artillery, who 
died a month later. 

On the return of the Bombay Division to its oun Presidency in January 1850, 
Walker was retained on the survey under the Board of Administration a t  Lahore 
[$, 27312. During December he accompanied a military force to Yusufiai ee 
engineer, and extended his survey northwards to the Kiibul River. H e  measured 
snother short base and surveyed about 150 square miles, still on the  2-inch scale, 
returning to cantonments in May. 

I n  those days his escort merely consisted of a couple of sowars, one of whom usually 
carried a srnall theodolite and the other a folding tripod-stand. ALI he could do  was to go 
on until shot  a t  and then return, and this he  did on several occasions until advised by ... the 
&mmi~qioner of Peshaaar tha t  i t  maa not  dosirable. A dotted line on his original m a p ~ h o f f a  
the line beyond which 'further proceedings a e r e  stopped by the hostility of the natives". 

In September 1850 two native aurveyors a e r e  s~nct ioned,  bu t  8s trained men a e r e  not  
procurabie, four moonshees were successively entertained on trial. Of these one eventually 
answered, by  name h I h  Sajjad, a native of Persia [ 4 7  1, who remained on the sun-ey through- 
out  the lnst two field eecseons, and rendered valuable assistance b y  traversing the banks of 
rivere and ravines which could not  otherwise have been laid do- with 60 much detail. B u t  
he was incapable of field sketching or computing'. 

In Norember 1850, i17alker resumed survey in the Yusufiai area, working east- 
ward t o  the Indus, doxa t o  Attock, and then closing on his earlier triangulation 
near Kowshera. He filled in detail between his triangles by compass bearings 
which were plotted later5. On various occasions he extended his surveys by accom- 
parljing military columns, and sometimes won the assistance of local tribesmen 
b reach a point of vantage whence he could sketch o t h e d e  inaccessible ground. 

Ln April 1851, he was plqced under the  orders of the Surveyor General and made 
his first professional report, and in September sent a copy of his map to Calcutta 
to be Lithographed in three sheets. H e  apologised for not having been able to 
observe the latitude of Peshiiwar ; his heights were only roughly approximate [ 217 J, 
and the only azimuth was derived from "a small prismatic compass" [ n, 232 16. 

By the end of 1851 he had surveyed about 3,000 square miles, of the Peshiiwar 
valley including the country of the Yusufzai to  the north, most of which was 
controlled by rough triangulation. H e  had incorporated rough sketches made by 
local military officers7, and sketched about 800 square miles of distant tribal 
territory. From October 1851, he extended survey south and east along the north 
libattack range in Afridi country. 

During January 1852, he visited the  Surveyor General's camp near Peshiiwar, 
and received a 7-inch theodolite and much good advice, and he then -&ited 
Logan's camp to discuss arrangements for. the connection of Peshiiwar and hie o m  
triangulation by Johnson and James [37,86,475 1. He describes the  somewhat 
amateurish pethods of his earlier work ; 

At t h e  outeet the compess alone waa used. in the manner laid down in books on Military 
Gurveying. 2ndly.. the theodolite took the place of the cornpars, ... the obaervatio ns... being 
noted in e fieldbook. ... Brdly., the  remainder ... waa sketched on a planetable [ 12-inch 
square]. ... The rays were taken-not, as usual, with a sight ~ l e - b u t  with a theodolite, 
and afterwar& recorded in writing, because the rapidity of the eurvey and ... ite danger and 
difficulty necessitated occasional observations to objecte eo distant tha t  some time would 
elapse before the h n l  intorsections could be  completed. 

The river Indus ... and some of the larger ravines were traversed with a compaes and perem- 
bulator by a native surveyor working on departure and torrninal points f ixed  by myself. T h s s e  
t-eraee-had to be carried over very broken. difficult, ground. ... The& error wns rarely more 
than 2 or 3 per cent. They were plotted by  the native surveyor on the scale of 2 inches =. 1 
mile, and then reduced on my own p lme  with a pentograph8. 
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He spont the summer of 1862 in llurree [ 48  3 ,  and in October submitted the 
four t l~  sheet of his survey covering the Khattak hills to the south, acknowledging 
the  great improvement effected by use of the larger theodolite. B e  had now received 
t h e  -preliminary values of Logan's principal triangles, and of James' secondary 
connecttion [ 37 ; pl. 2 1. Prom  hi^ own westerly stations north of BahEdur-Khel fort, 
he  had fixed many prominent trans-frontier hills, including snow peaks of the  Safed 
Koh [ 861. He describes his precautions against Pathiin tr ibe~men [474 ] ; 

I never went to any  point twice, excepting to those I intended for trigonometrical stetions ; 
thetie I 1-d to visit, the  first time to build a pillar and clear the  rays, ~ n d  the second to take the  
requisite observations. It L obvioue thjs rule is incompatible a i t h  planetabling for which 
s. point in e v e v  4 miles had to be fixed from the  primary stntione, and therefore must  ... be  
*ce visited. A t  every point I took such a number of observations for the filling in aa would 
prevent the necessity of my  ever having to return to it. These were observed with a smnU 
theodolite clamped at zero to a referring mark due north. ... 

reconnoitring for the  triangulation ... no sketching could be effected a8 t h e  base work 
of the triangles waa not ready. 'In thie case all the observatione were entered into a fieldbook 
ready to be used as  soon as the triangles were plotted. Then, taking the plotted aheet to some 
otJler station, -.. I drew the  rays entered in the fieldbook, and with a theodolite clamped ae 
above, I intersected them by  observations plotted on the vat, aftorwards performing 6 i . h  - 

operations from some other station. 
By the end of field season 1852-3, he had completed survey of the whole of 

the  British territories west of the Indus from Peshlm-ar down to the parallel of 
Dera Ismail K h l n ,  8,700 square miles, and had sketched about 11,000 miles beyond 
the  tribal border. Except for the small area surveyed on the 2-inch scale im- 
mediately round Peshgwar and mapped on the one-inch, the work had been plotted 
on the one-inch scale, and reduced to half that  scale a t  Calcutta before Lithograpbyl. 
The area south of K o h l t  was, h o ~ e r e r ,  laid down on the half-inch male in the  first 
plrlce. V7alker claimed no great accuracy for his work ; 

The map must not  be supposed to be perfect. The means available did not  warrant an 
at tempt  to achieve tha t  accurate delineation ... which can only be obtained by...syste-tic 
operations, requiring large establislunents and ample resources. ... 

Operatiom have occupied only four and a half yeors...to the completion of the  fair ropy 
maps. ... All ... t ha t  could be done aftor thevillages and chief points bad been deternlined ... am 
to sketch minor featurea from the  summit of commanding positions2. 
H e  n7rote from Bannu on 1st April 1853 that  by the 20th he hoped to 
have completed ... work in the Bannoo valley, and to commence my  mercb to bIussoorie, 
long way to go. ... The weather is beginning to  be very hot and feverish; ... I have a l r d y  
hed to  resort to quinine ; with its help ... I hope to get through my w o r P  [ 459 1. 

He reached Mussoorie about 17th May,  and reported tha t  during 1852-3 he had 
completed the  survey of the whole highland frontier trans-Indus, embracing the  southern 
K h ~ t t a c b  and Bunnoo, besides extending a reconnaissance into the  plains of Derajat as far 
as Dera Iahmail E h a n .  ... He carried a priricipal series along the I n d m  as far as Sheikh 
Boodin ; ... two of his stations ... fixed by the  Great Trigonometrical Survey [ 4 7 9  1. ... 

Between his principal aeries and the Waziri houndary there is a large opBn plain a i l e d  
t h e  Thull, over which he might have triangulated, b u t  ... with considerable dificdty for there 

no water on this Thull nearer than the Kooram River, consequently i t  would have mused 
much delay and expense t o  build white masonry pillars, t he  only opaque objects t h a t  could 
bo observed with certainty on these brown sandy plains [ 228, 232 3. 

The use of heliotropes was interdicted by the nature of the  count ry... became signrrls of 
t h a t  kind require detached parties. ... At that  time we were not a t  peace with the  Waziris. .-. 

After completing u p  to  the Kooram be availed himself of 8 few remaining w e e b  of cold 
to connect a survey that  had been made by  Lieut. Miller and Dr. Lyall of the  Guide 

co;p3 round Bunnoo'. i.. Having effected this connection he  made a general rough sketch of 
the  of tho Bunnoo [ area 1, and also of the  frontier down to Dere Ishmail Khan6. 

N~ was made to survey the  valley of the  Kyber on account of the opposition t h a t  
would have been met with. ... Of ... t he  vicinity of Lundikhana a very bmut i fu l  
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@ncU r i ~ a w i n g  waa sxaaubd by ltleut. Uaadwyn af t he  Bengel Engineexal. and ie now in the  
&awing school a t  Roorki [ IV, 471 ; V, 282 1. The only sketch ... of the  whole pasa...wea a 
rough r e c o n n a h n c e  done by  Major Leech of the Bombay Engineem on a m a l l  scale without 
much detail [rv, 2781. It is in the  possession of the  Quartermaster General of the Bengal 
h y ,  who kindly permitted its incorporation into this survey. ... 
, Tbe Kohat Pass P F ~ B  surveyed with 13 perambulator and wmpeas in February 1860, a t  t he  

time of Sir Charles Napier's expedition. ... The valley of Dower [Tochi]  was reconnoitred 
fmm the  low hille west of Bunnoo, near the  gorge through which the Tochee River passas. ., 
A great many villages were seen and their bearings observed. ... 

Work was not extended south of Sheikhbudin as the  country had now reached a dead level 
plain, very well mited to  chain measurement, but  very ill suited to rapid reconnaissance. 
Hitherto, though large plains had been surveyed, there were always hills a t  hand which gave 
good points for triangulation and extensive prospect8 for sketching2. 

The city and environs of Peshawar -as reduced from a survey by Lieutenant Grindall of 
Engineers on a smle of 6 inches = 1 mile. ... 

The  heights on the  map ... were based on Dr. Grifith's determination of the  height of Pashrr- 
war [ rv, 447 1. I never attempted a regular q s t e m  of vertical obsemations in the  early part 
of my operations because the spirit level of the  vertical arc to my best instrument was broken. 
The m a p  had left me long before I received either the  G.T. Survey data  for heighta, or a decent 
instrument with which to observe vertical angles [ 2x5 13. 

H e  was later able to submit further material ; 
The valley of the Koorrum and all else to the south of the  Smfeyd Koh range and west 

of t h e  British boundary was originally laid down almost entirely from native information. 
Th is... has ... been ... replaced by ... the  survey under Lieute. Garnett and Lumsden during 
Brigadier Chamberlain's expedition to  the KOOXT-LUII in 1856 [2 15 n.11. I have a l o  added some 
information ... from a reconnaissance by Lt.  Lumsden ... during the  mission to Candahar in  1857 
[ pl. 2 1. The hills and villages ... near the northern entrance to the  Kohat Pass ... were forced 
b y  the  expedition ...in 1856. They were then surveyed by Lt. Lumsden, and the information 
...has been incorporated into the map4. 

Country of the N a b o o d  Wuzeeries :--surveyed by o5cers attached to the Greet Indua 
series during the  expedition in April and May last [ 1860 1 under Brigadier General 
Chamberlain. The aurvey is based on 6 secondary hill stations fixed by  Lt. Base\i and 
myself, and on a traverse ... by Lt. Basevi assisted by Lt. B r a d .  ... The road was exceedingly 
tortuous and generally very narrow, and the  surveyors were compelled to remain with the  
Army, ... much impeded by the troops and baggage. The hill sketching was done from stcr- 
t i om ... fixed by interpolation; ... angles ... measured wi tha  7-inch theodolite. Verticals were 
occaeionally taken ... from the known heights of Pirghul or She- Dur [ IV, 3 3  ; V, 2 1 9  16. 

In 1850 i t  had been proposed tha t  R.obinson's survey should suing across the 
Indus near K z l z b ~ g h  to cover the country lying on the right bank as far south aa 
Mithankot a3 an extension of IValker's survey. This would cover the Derajzt, the 
stretch of plain between the river and the tribal hills, including the districts of Dera 
Lsmail KhHn, Dera Fateh KhAn, and Dera GhHzi Khan, tha t  had come under British 
controI from 1849. This proposal having t o  be postponed for political reasons 
[ zog-11 1, i t  was suggested in 1855 tha t  a topographical survey should 
be  extended doan  the Derajat and through tbe Dera Chazee Khan district t o  the  confines of 
6indh. This effected, nothing more in the  way of surveying will be needed for the frontier. 
Political and economjcnl consideratiom arising from the condition of the people and the nature 
of t h e  country seem to preclude ... a revenue survey. ... The continuation of the topographical 
Burvey might ... be well performed by one of the  ... aaaiatants in the  Punjab revenue surveys... 
ivi th a limitod partjd. ... 

The  topographical aurvey by Lieutenant Walker ... d o a n  to the parallel of Dera Itmail 
Khan has been conducted under the  Surveyor General's 8pmiel superintendence. The 
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eontinuntion, thorefore, of a similar ... survey, viz., rninor triangulation and planeteble 
aketclling, ... to be referred for the  opinion of tha t  officer'. 

It was dvcidod tO depute Henry Johnstone from Shortrede's party [ 274 ] ; 
Ultimately the  cost of the  work is not  to be mom than  7 rupees a square mile, on t h e  aver- 
age. It is hoped that  the  annual expenditure being less than half tha t  of a revenue m e y ,  
... mny be deemed moderate. The m a p  should be ... on a scale of two inches to a mile. ... 
These objects are partly civil, fiscal, and general, and part ly military and political. 

The undulatiom of t h e  ground, the  course of the  s t r e a m  and ravines, t he  p h y s i a l  
peculiarities, ... should all be noted. ... Village s i t e e t h e  cultivation dependent on the  hill 
torrents- ... dry cultivation occupying the  centre of the  t r a c ~ l n d u s  canals and water 
cute- ... waste, whether bare or overgrown with j ~ l ~ l g l e i r o a d ~ - f r o n t i e r  posts---ehould be 
distinmished. - 

I t  may be proper to note the  boundaries of districts and even of internal police and f%oal 
jurisdictions, and ...y our map  will ... furnish the readiest meem for the final adjustment of 
those boundaries. ... The boundaries of mt.ates need not be  denotedL. 

Johnstonc commenced survey "at  the lower extremity of the frontier near 
3ljt.tunkot" in December 1855, v i th  a small party of two sub-assistants and 12 
Indian surveyors, and in March 1856 was placed directly under the orders of the  
Deputy Surreyor Generd, the party being strengthened by another ~ub-assistant  
and six Indian surveyorss. The tract Lies, vri tes Thuillier, 
between the Indus and the frontier military road from the  Sindh boundary up  to a few miles 
north of Mithunkote. ... The tract  of plains lying between the  river and the frontier road will 
all be done according to the usual revenue survey circuit system, whilst all to the west of the  
road will be executed on a trigonometrical basis, t he  topography ... of both descriptions of 
country being filled in by the planetable. The main circuits have been subdivided in the  
usual way by traverse and theodolite into convenient sized blocks, and these again by 
planefable for closing and starting points, on which the  interior details were laid down. 

The entire area may be said to be jungle, relieved by  the  smallest proportion of cultivated 
land and villages. The season's work has been rendered on the  one-inch scale, and t h e  field 
sections on the two-inch scale. ... 

The work =-st of the  frontier road, and up  to the  pmses, will be far more difficult. This i 
now in progress, requiring great personal activity and judgement on the part of the  surveyors 
t o  guard agninst the  wild and lawless tribes inhabiting t h e  S U B  forming the spurs of t h e  
Gulaimaun Range, and who incessantly make forays do- into the  British territory. Indeed 
the  whole work has to be done under the  protection of a revolver, and every person connected 
with the  survey is well armed. The survey parties are  obliged to return daily under cover 
of the  military frontier posts'. 

In 1859 Johnstone submitted a contingent bill t o  cover 
sums paid ...to various hill tribes. ... These tribes are independent, and the only tolerably 
safe way of surveying their hills was t o  pay for permission. I had a military guard-this was 
really necessary-but no amount of guard tha t  could be spared me would be s a c i e n t  to force 
a n  entry into the country of tribes who number thousands of fighting men. ... I e5ected t h e  
w e y  of the hills these last two years a t  the  imminent risk of my life. ... 

I lately reported tha t  work for one more s w o n  only r e m a k i n  the Derajat. This will 
carry the  u w e y  as far north as Peyzoo or the  base of the  hills which separate the  Derajat  
from Bannoo. ... [ I s  i t  ] the desire of ... Government t,o have the  survey carried further north r 
,.. The districts to the  north are Bunnoo and Kohat.  ... Kohat  would have to be dono by 
European agency alone. To  make a m a p  ... of them two districts as elaborate and complete 
aa I hnve made of the Derajat would be ver;v expensive6. 

The Surveyor General thought the  survey should overlap n'alker's ; 
The southern portion of Major Walker's trans-lndus maps  wRs...rlever intended to serve 

more than a temporary purpose. ... Advantage should be taken..tO extend Captain 
Jolm~tone's operations over the  plains of B a m o  and BIarwat. The same reason does not  

appl to the m e  of Peshawar, and as a general rule re-surveys are objectionable. ... The  
original survey waa for military purpos as... when the country was unsettled. ... Great chen& 
have since taken place, and ... I am not  prepared to offer the  usuaf objections to thie revisions. 
~t w;ts eventually decided that  Johnstone ~ h o u l d  not extend his survey illto Kohnt, 
but, should re-survey Bannu, and thb was efTected during season 1860-1. 

I D h .  661 DSG. to ID., 4455.5. ' DDn. 662 ( 98. 158 ), Ch. Comnr. to ru. & Shortrede ; 1Wl-55, 
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During his two previons seasons he had camed survey along the border hiUe 
"without any direct collision with the people" ; 

I found large. powerful, and lawless clans--the Bozdars alone mustered upwards of 3,000 
fighting men-who had scarcely ever seen an  European except a t  the  head of troops aent for 
their chastisement, and were consequently extremely jealous of my  entry into their country. 

By paying the  chiefs, and rewarding guides and villagers, I got sulky admittance into the  
mountaim. On several occasions the clans assembled in force and were with difficulty 
quieted. Having no military assistant, ... all the hills had to  be surveyed by me alone. 

The most dangerous part was the  line from the Goornul valley northwarda. ... Our survey 
were fortunate enough to  escape molestation. My own presence moving up and down 

close under the  hills with a strong guard was some ...p rotection. ... 
I was unable [ 1859-60 ] t o  go abo'ut among the  hills as I had done during former years. 

... Strict orders were issued tha t  no European was to cross the  frontier line, the base of the  
&at range of hills. ... I a m  obliged to content myself. therefore, with ascending p e a b  
in near ranges. The country, in consequence, near the  Soleiman mountnins is not so correctly 
laid down aa in past yeera. Sketching from distant points, aided ... by numerous intersec- 
tione, was the  method pursued. 

In November 1859, Captain Mecham of the  Bengal Artillery was murdered near Bunnoo 
by a party of Wuzeerees. ... A military expedition was organized ... and 1 was ordered to accom- 
peny. I mapped the  country we went through, but  to make the survey complete a few points 
were wanted which I could not get a t  last season, which I shall visit during the ensuing winter. ... 

I n  March 1860, the Nahsud M'azeerees ... made an attack. ... An expedition ... marched 
fmm Tonk on the 15th April. The Mahsood Wuzeeree country, hitherto unknown, wae 
now completely explored. The survey was done by Major Walker [ 49, 217 1. ... I got back 
to recess quarters a t  the end of May, ... riding u p  the frontier from Bunnoo, mail-carting 
£rom Peshawar to  Rawal Pindee, and riding up  the hill to biurree. Thus nearly four months 
of my time w m  taken up with duties other than my regular work'. 

Among other incidents was a punitive expedition which Johnstone accompanied into 
the hills where the civil authorities burnt " t h e  Lisharee eettlements on Huhishto ". 

H e  then proceeded with an escort of 100 infantry and 40 cavalry up  the Ctiachur Pass to 
look a t  the  Shum plaint, and ascending Maree from its western side. The trip was considered 
aa a t e n d e d  with a good deal of danger. ... 

After completing survey work which took a couple of days, ... o w  road was down a very 
difficuit gorge on the  eaat side of the  mountain. ... Fired on from the  cli5s above. and one man  
of the party killed. ... During the four years I was engaged in surveying the hills to the west 
of the Dera Ghazi Khan district, though several times fired on and placed in positions of 
considerable danger and difficulty. this was the  only c ~ s u a l t y  I ever had. ... 

When I went through the Bozdar hills in January 1859, two of their chiefs accompanied 
me, b u t  a third ... used all his influence to  get the clan to  attack my camp. I had a y a r d  of 
130 bayonets and 30 sabres, and would have had probably bu t  little chance, ... but-un- 
decided how t o  act-they lost their chance. Before they had made u p  their minds I had 
~urveyed  and left their country, bu t  only just in timeJ. 

A reduced qiirtrter-inch map was published in t ~ o  sections. The southern 
showing the Dera GhHzi Khan district from the Kashmor post on the Jacobiibiid 
h n t i e r  extended 294 miles t o  Dera Fat.eh Khiin and covered 10.271 square 
miles. The northern covered Dera Ismail Khdn a n d  Bannu districts4. The southern 
section, completed in 1861 was "lithographed in superior style. By the system of 
double printing the hills, which are of a very intricate character, have been drawn 
in chalk, by which a very good and soft effect is obtained. The mnp measurea 
6 feet by 3" [ 331 1. 

A t  the c l o ~ e  of season 1860-1, Johnstone and his pnrty were transferred to regnlar 
revenlle surveys in the Delhi area, but returned to the north-west frontier two 
pal% l a k r  and remained there till his retirement in 187E6. 

' O R  Rcv.. 18.5841 ( 117-8 ). ' m ~ o .  4 ( 18 ). Punjab 3 13x7 n.1 1; ~ R U X  plain, about 2Q0 16' 
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Prel~araiion, 1349-55 - Pir Pa77jG1, 1855 Kash7,zir 17alky, 185G -- Kasl~tnir  d. 
Jammu,  1857-8- Bnliisinn d- Ladfil;lr, l S 5 S - 6 1  -- Tru7fi-Hitrz:iloga, 1862-5 - d lnps  
d- Xcvioirs - Liiilc Tibcl. 

A S W m  l i d  long been a land of ronlance. The  beauty of its scenery, i t s  
ralley of lakes and vindhlg rivers set in a circle of snow-clad mountains, t he  
skill of its cmftsmen, its remoteness, and the  rigours and hazards of t b e  journey 

from the  out.side world, all added t o  its fascination. 1k ~)osition on the  maps  of 
the  world, it,s delightful climate, and its setting amid the  mount.ains, att.racted 
explorers of all nat,ionalities and callings, and many and ~ a r i e d  were the descriptire 
journals, se r iou~ memoirs, and lucid sketch maps t h a t  added to the  store of Emow- 
ledge and speculation-Desideri [ I : 6 8 9  ; \-, 240 1-Izzut Ullah [ m, 4 8 5 4  1- 
Moorcroft B; Trebeck [ m, 44, 4 8 5 4 ,  508 ; r, 187 1-Vigne [ nI, 292 ; IY,  472 ]- 
Cunningham [ nT, 269 ; V, 18G7 ]-and many others [ III, 276 ; I T ,  290-2 ; v, 240 12. 

Precise geographical fact had t o  await. the passing of Sikh rule and the  c o r u i ~ ~ g  of ti le 
Grcat Trigonomctrical Surrey. 

The r!ineteenth-century story of Knslunir opens wit11 the decline of rnrlslim 
influence from l'esll5war t ha t  n.as fhal ly b r ~ l i e n  bx  the  Sikhs betn.een 1819 and 
1 8 1  [ m, 43 n.2 1. In 1 1 0 ,  a Dogrn prince, Guliib Singh3 was created Riija of 
Jamniu a s  reward for nliljtary services t o  Ranjit. Singh. A man of energy and  
ambition, he  had by 1842, extended his dominions o r e r  Riijaori, Kishtn.Br, Ladakh,  
and Skiirdo4, and 11ad closely encircled t1he Tiashn~ir  r a l l e ~ .  In  1846, a t  t he  close 
of the  first Sikh war he undertook payn~ent  t o  the  British of Rs.  i 5  lacs, part, of t.lle 
indemnity, t ha t  had h e n  imposed on t,he Lahore durbar ,  ~ I I  ret.urn for recognition 
by both Silills and British as sorereign JJ5llar5ja of J a m m u  and Kar;l~lnir, x i t h  
aL1 hill tracts bet.ween the  H a r i  and Indus  riyers6. 

At the  end of 1849, the  British authorities o l ~ t a i n d  permission from the  J1iilla- 
rgja for the  principal triangles o i  the Korth-\Test HLm5laya series to pass through 
Jammu territory, bu t  o~ving to 1oc:al objection to the  occupation of a sacred Ilia- 
top,  Trikot.a, the lllle of t r i a n ~ l e s  to t11e Indus \ras shifted to  the soutl~crrl f ' l g e s  
of the Jliil~ar,?ja's territories [ 3 5-7, 472 1. 

111 1853, wllen the tol~ugrapllical survey of the  nort.11-\vest. HimGlaya was draw- 
ing to a close, the S u r ~ e y o r  Gene.ra1 approachrd Government n.ith proposals for 
the  full triangulation and drtailed topograpllical s u r ~ e y  of Jammu and l iashmir ,  
to n-hjch the Jliiharhja readily assented [ 3 ,  51. 

The course of t h e  principal series extending from Dehra  Doox1 b n ~ e  t.o Peshnwar passo8 
through t h e  eouthcrn border of hinhnrajn Goolab Sing's t.errit.ories, and  ... Hk Hi_clllless offered 
every facility and  su1,port. ... T h e  hlril~arajnh's territories h a v e  not  been s u r \ . e ~ - e d  in d e t a i l  
t h e  operations ... consisting merely of t h e  skeleton series. ... 

T h e  whole mountain t ract  lying east  of t h e  hlnharajah's t,erritc)ries exterlding across  t h o  
s n o q  range t o  the  31ort.hern limit of our  t.errit.ories h n s  been s u r v e ~ e d  in detail [ zoo--8 1. ... On 
+,he a e s t  eide of the.?Iahnrnjrih's kingdom t h e  whole rr~ount.ain region has been eithcr cornpletcly 
surveyed u p  t o  tho P w l ~ a u - a r  frontier,  o r  is n o x  under  survey [ 4-5, 208-17 1. ... 'I'tlus t 1 1 ~  only 
portion of  rnountnins under  British inflr~enco which f ~ n s  no1 been regulnrly sur\-r>-ed is His 
Highness t11e 3lahnrnjnh's territories, i r ~ c l u d u ~ g  Cashmeer. 

1 fu!l nnrralire. GTS. S y n .  vu (riii-I : C ) .  ' cf. Stein. ' (  1 7 9 0 1 6 5 7  ). ' f r a n c k e  ( 137-60 ); 
Pfinch k i n g  held b! ~ L r o .  'Treat! of -4rnritsar. 16-3-4G; Imp. Go:.. li. d.J. ( OG-8 ) ;  I'unjaL, 1 ( 32 ) ; 
Aitchison, V I T I  ( 1 6 0 4  ) ;  I 'annikhar ;  S l a l ~ , m i u ,  10-1-1954 ( R r r i r a e  );  Lang (91 n . 3 )  ; 10 Cd. ( 232  ). 



The Ion o f  operatiotm 1 drew up in 1847 cor~tnrnpleted t h e  connection of C ~ s h r n e e r  b y  
meam o r s  serlea of drlsngles, and M the North-\Vest Dimelays ...p a r t y  has now almost  
completed t h e  work assigned t o  it ,  t h e  means  will b e  available for entering on  t h e  survey ... in 
October next.  ... T h e  p a r t y  which has  hi ther to been employed in the  mountain survey h a s  
been t rained with great  pains  t o  this  ... d f l ~ c u l t  kind of work, and has obtained t h a t  ... experi- 
ence which tends  ~ ~ s t . 1 ~  t o  ex-pedite work a n d  reduce its e q e n s e .  ... Tbk experience a n d  
training will, hox~ever ,  b e  lost if t h e  labou rs... a r e  diverted t o  s different s tyle  of  country'. 

Logan's principal triangles had been closed by  the  base-line meas~uernent  near 
Attock early in 1854 [ 37 ] and the  HimLlaya topographical survey being completed 
eastward to the  Ganges during the course of the  year [ z o 6 - 8  1, the  S u ~ ~ e - j o r  
General informed t.he Chief Commi5sioner a t  Lal~ore  tha t  
the par ty  designated for t r i a n p l e t i n g  t h e  1.errifarics of His  H i g h n e s  the  31aI1arnja Goclab 
Singh preparatbry t o  a general topographiral survey will be  ready t o  enter  upon  this  cnter-  
prise unmediately af ter  t h e  measurement of t h e  Karach i  base-line ... about  JIarch next.  ... 

As t h e  ... survey will require large triangulation, with s tat ions on t h e  snowy mountains, t h e  
climate would n o t  b e  favourable till t h e  spring of  t h e  year ,  and as Lieutenant  BIontgomerie 
whom I propose t o  place a t  t h e  h r a d  of t h e  p a r t y  will b e  required a t  the  base xneasurement, 
the  a r r u n g e n ~ e n t  I propose will su i t  both purposes. ... 

T h e  triangulation of so  difficult a t r a c t  ... will b e  a n  arduous ~lndertaking,  a n d  until  i t  has 
advanced considerably i t  would no t  be  advisable t o  t a k e  u p  t ) , r  topography. B y  t h e  t i m e  
t h e  basis is laid o u t  I expect  Lieutenant Robinson's p a r t y  a.111 have brought  t h e  survey of 
Rawalpindi a n d  Jhelum nearly t o  a termination, and  ... will be  available to t a k e  u p  t h e  topo- 
graphy of t h e  3Iaharaja'e territories2. 

Formal sanction was obtained, and a depar.tmenta1 order issued ; 
T h e  pnrty hi ther to designated t h e  North-IYest Himalaya series is trnnsferred for thie 

d u t y  and  ai l1  b e  denominated t h e  Kashmir  Series from t h e  1st  January  [ 18561. Lieutenant  
h I o n t ~ o m e r i e  ...k nominated t o  t h e  charge ... a n d  will make  all the  necessary arrangements. 
... C O - m e q u e n t o n ~ t .  31ontgomerir7s absence on  dut3- a t  t h e  bnse-line hIr. 3111lheran $U t r a m -  
ier t h e  establishment and  equipment  t o  3lr.  JohnsonJ.  

In his profesional instruct.ions the  Surrej-or General directed hlontgor~erie 
to carry his main series from a side of t he  North-West Himalaya longitudinal series, 
and to follow meridian 76" with a symmetrical double series t ha t  might form a 
continuation of the Bombay scries through Ajmer [ 50-1 ; pls. 3, 6 1. 

T a k e  u p  a n y  side of t h e  H.K. Himalaya Series which m a y  most facilitate t h e  choice of your  - - 
own stations, a n d  combine with them in t h e  siruplest and  mos t  ajmrnetrical manner. ... Your  
series should eulannte from a single side, a n d  n o t  combine with any  establhhed figures. ... 

Polygons a r e  generally preferable on  considerations of syrnmciry but.  as t h e  snow pnake 
will occasion formidable difficulties, i t  is n o t  desirable to multiply them. ... Perhaps you m a y  
find B quadrilateral arrangement  rnore convenient.  

T o u r  senior civil assistant,  hlr. Johnson,  ... h a s  visited stations on t h e  s n o a y  range higher 
... t h a n  t h e  F a n j ~ l  penks. I n  fact, he  h a s  t h e  distinguiqhed merit of having observed with 
theodolite a t  a greater elevation thnn a n y  h u m a n  being h ~ s  attained t o  [ 20s 1. ... T h e  real 
dii5cult.y will b e  t o  convey a large ins tnunent  safely t o  such heights, t o  occupy them long 
enough f o r  t h e  numerous observations, ... a n d  t o  maintain signal parties t.1lereon. 

It will b e  desirable t o  uso t h e  24-inch theodolite ae fa r  as...p racticable, b u t  ... t h e  14-inch 
mny b e  resorted t o  a i t h o u t  apprehension. 

He pointed out  the difficulty of n ~ a i ~ ~ t a i n i n g  det.ached signal parties and 
the  interrupt ion t o  heliotropes which clouds rnay occasion a t  the  t ime of minimum refraction. 
... I t  will be  necessary t o  erect ...p ermnnent  eignnls t o  m a r k  your grent s ta t ions on t h e  snow 
p e n h  in o d o r  t h a t  they  m a y  hereafter be of  use for  t h e  topogmpl~icnl survey. 

He vanled  3lontgomerie against relying on a single pair of intersecting rays 
when fixing unmarked points [ 17, 82, 91, g j ,  234 n.5 1, and called attention to the 
precautions laid down for guarding against the ragaries of refraction [ 63-5 1. He 
direckd special attention to the heights of the higher peaks [ 87 1, and concl~lded ; 

It will ... b e  your  duty t o  e.stabligh such relotiorla with tho  local aut l~ori t ies  of t h e  3lnhnrajah 
...as m a y  induce him to v i e s  your  operations with satisfnction. ... T h e  resl,onqihility will 
a h  devolve o n  you ...to leave a favournble impression on  t h e  people of t h e  country,  a n d  
repress all a t t e m p t s  st oppressiori on t 5 e  p a r t  of  your  estoblishrnent' [ 2363. 
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hlontgomerie met  the part j  at  Amrit.sar on t h e  23r.d F r b r u ~ q  1655 1208 ] and 
ha\ , i r~g prepared t.he planet.nbles, left Ulnritsnr on  t.lle 2nd of Nnrch.  ... c r o s ~ i n g  over  t b e  
R a v e e  near  hlodhupoor [ 1 6 m .  w. of Pnthi lnkot] ,  entered t h e  territories of B.H. n1ahnrajah 
Golab Singh, a n d  skir ted along t h e  foot of t h e  hills towards  Gurhugnr)] x .6 .  [ pl. 6 1. 

A t  P u r m u n d u l  I deposited t h e  24-inch and  all  otlrer h e a \ ~  bnggnge, inc l l~d ing  t h e  sepoy 
guard. I t h e n  mnrchod t o  Snn~nabnnj ,  de tac l~ ing  hlr. Jo),nson t o  visit. B a n  B.6 .  ; a n d  ...to 
t h e  t,op of t.11e peak called Siraolil w l ~ c r e  i t  wns de t~ i ined  t w o  days ,  pnrt ly  b y  fnll of 6 inches 
o f  Enon [ 37 ] and  par t ly  for ... building the  ~ ~ l n t f o r m ,  r r r~ lov ing  b1nc.k pincs, e tc .  

F r o m  Siraoli t h e  pnrly proceeded ... into t h e  vnllcy of tlrr Toi  [ T a n i  T:.], u p  n.hich it mnrched 
... and  t h e n  ascended t o  t h o  t o p  of this ... remnrkable t r i p l e - l ~ r a d e d  mountain2,  a n d  t h e  camp is 
now pit.ched on t h e  centre  peak over 8 bed of snow from 6 t o  8 feet deep ( s n o a  now fall& ), 
b u t  a s  t h e  esinblishmonthns been grndually inured t,o t h e  s n o n  t.hey a r e  ...g enerally clleerful. ... 

I\-it,h reference t.o t h e  reconnaissance, nearly a squnre degree hns  been complet.ed, taking 
in t h e  great.er p n r t  of thecount rp  bc taeen  the  P i r  P ~ n j a l  on  t h e  north,  l!le p la ins  o n  t h e  south, 
between t.he Chntt.erdhar Range and the  Ravee on t h e  east ,  nnd t h e  R a t t a n  Pir a n d  t h e  Chenab 
on  t h e  a e s t  [ pl. 6 1. ... 

Over t h e  Rnnihal  Pnss  ... I have seen t h e  p e n t  finony range on t.he o ther  side of  Iiashmir 
a n d  ... hnve  lnid d o a n  approximnt.ely ... all t h e  remarkable peaks. Thus  hav ing  t h e  general 
outline of t h e  range, ... I have  decided upon returning with hlr.  Douglas for  t h e  final work, 
detnching hlr.  Johnson  t o  carry on t h e  approxima1.e series. ... 

F r o m  w h a t  I l ~ a v e  seen of t h e  country ... I have  ... decided upon  using t h e  14-inch theodolite 
from t h e  very cornmencement[ 1571. T h e  t.rnnsport of t h e  24-inch is qui te  pract icable  for  t h e  
first quadrilnterel,  b u t  t,lle delny and expense mould b e  grent,  and  so w0l11d probably be 
t h e  opposition of t .11~ hlahnrsjah, as  he isdecidedly nverse 1.0 t h e  ninking or  even t h e  repairing 
of  roads. ... I st.ill int.end 1.0 use luminous signals a s  fnr  as  possible, and  I hope  t o  b e  able  
use them on  t h e  F i r  Panjal .  Opaquc signals 11al.e n o t  been forgotten. I in tend  to erec t  one 
a t  Siraoli, ... a flat.-topped hill. ... 

T h e  s n o n  still continues to fall, but.  I hope t.o get, away  t o m o r r o d .  
He Inter reports tha t  he had 

fixed upon t.he side Gurhngarh H.s . ,  t o  Snrmrabnnj for t h e  initin1 bnsr .  ... Firrioli and 
  arc hunt, two pcaks on  the  tail of the  C h ~ t t e r d h r i r  R a r ~ g e  formirrg t h e  mos t  ~ y m m c i r i c a l  
f igi~re,  ... were occupied nc.mrdingly. Though a-e had  Gncm t,o contend n-ith on b o t h ,  ... wood 
being a b u n d a n t ,  t h e  masony pillars and  platforms were bui l t  without much dif"ncu1ty. ... 

T h e  second peak ... was I iarchunt ,  ... much higher t h a n  i ts  rival Treckut ta ,  a n d  in the  
eyes of t h e  nntives nenrly a s  fincred, if not more 60. I t s  temple is in a flourishing condition, 
tended b y  B r n h ~ n i n s  and supported by rich jngherrs in t.he Towee valley. T h e  ~ p u r s  of t h h  
m o i ~ n t a i n  ar t '  covered with shrines, the number of iron t r idents  of all shapes a n d   size^ in tbem 
shew t h e  v e ~ ~ e r n t i o n  in which the  natives hold this m o u n l n u ~  [ 35-6 1. ... 

I t  was  xiecc,ssaV t o  t a k e  possession of it quietly a n d  w'thout hurt ing t.llcir fchclinp. Our 
object mas ... carried o u t  without, in any  way violating their  prejudices, though I was forced t o  
c u t  d o v n  a fcr: of t h e  onks on the surnmit'. 

From I<fircl~unt be returned to t.ake u p  final obscmations, 1ea\-i11g Johnson 
to continue the  lay-out, with Jluli peak6 a formidable proposit.inn ; 

It was ebrolutely rrecessary ... to  reside on t.he peak it.self for  evere el d a y s  ( ... on  t h e  snovi, 
u p u a r d s  of 15,000 feot above llre sen ). Gmss, mood. nnd pro\-isions had t o  b e  s e n t  on  ahend, 
and ~~uff icicnt  artificers a n d  labourers had t o  eccornpany t h e  p a r t y  in order io clear away  t h e  
snow, ... t o  build t h e  plntform and m a s o n q  pillnr, construct  a hut.  for t h e  l a m p  par ty .  etc. - .  - 

T h e  nat ives of t h e  country were also much opposed t o  t h e  asccnt ,  their  ~ ~ i p e r s t i t i o n  leading 
t h e m  t.o consider t h e  peak the  abode of t h e  P i r  himself. T h i s  obstacle mas overcome at last  

-bg...a good deal of persuasion ; thus  the  par ty  a-ere enabled to reach t h e  s u m m i t  wi thout  
undergoing anything beyond ... a se\.ere up-11ill march  over  t h e  s n o n ,  ascending n o  less t h a n  
7,000 and  odd feet on t h e  last. day. ... 
- hlr. Johnson,  ... in cl~oosing a site for t h r  s ta t ion,  of course took t h e  f i igl~est  p n r t  of t.he 
snow. This ,  however, did not  coincide ~ i t h  t h e  highest pnrt. of t l l r  mount.nin, a n d  a f te r  re: 
moving a g rea t  qunnt i ty  of s n o a  n o  slrnpt.orns of t h e  rock o r  ground could b e  perceived; 

15 m. from t h e  sncrcd hill Trikota [ 3.51. 'Kirrchunt as. ' DDn. 601, ( 227 ), 114-55 .  'DDn.  
0 9  ( 277-303 ) ; 692 ( 11 ) ; 716 ( 50 ), "-33-6 ; cf.  s u m m s r ~ . ,  O T S .  Syn., .ru ( u'ii-IT-+ ). .'3fulli ns. 
cf G T S .  Syn. v u  ( r v - 4 )  ; namvd a fkr  h j d i l r  6 ipa lmnn [ 2 2 4  1; ~ c a k  31unt >In!, 14,936 it. o f 4 3  0. 



another par t  WRS then tried, and t,here, fortunately, the rock a m  found within 11 feet of the  
surfnce of t h e  snow. Soon after. ... the working party were surrounded with a thin cloud ao 
charged with electricity tha t  the hair and clothing of everybody crackled in the  most u n p l e k - t  
manner, and some of them emitted s p a r h .  The work was consequent13 closed for t ha t  day. 

The ... electricity-added t o  the  snow blindness, headaches, and cold tha t  most of t he  
nativeswere suffering from, in spite of their ingenious eye prcscrvere m ~ d e  of pieces of fir 
twigs, horsehnir, ct.c ...- rendered i t  B matter  of difficulty t o  prevent them from taking advan- 
tage of t he  snow t o  shoot down into a milder clunate [ 2071. ... 

All t h e  water ... for drinking and slaking the lime had to be procured by melting the snow. ... 
After some trouble a platform and ... isolated pillar ... for the instrument were finished, and a 
comfortable hu t  for the  lamp party was constructed. Mr. Johnson ... took all the  necessary 
observations after the residence of several days on this peak, baing much hindered by cloud 
and snow storms. Duffadar .\loolee ... was left in charge of this lamp party ... of four men. ... 

The approximate series was then carried into the valley of K~shmir .  ... The party went 
do- the  valley, taking u p  stations on either side. ... Some of these ... are high, but  nothing 
remarkable was me t  with. The  clouds and mist hindered the  progress very much. 

B y  t h e  end of July 3Lr. Johnson reached the northern end of t he  vaUey, having thus 
carried the  approximate series ... over no less than  165 miles in 44 months. The  unfavourable 
weather and the  necessity for change in the  direction ...p revented the  further extension. 

Jlontgomerie commenced final obse~-vat.ions at Gwhagarh on the  20th April ; 
A t  Siraoli I first saw the  heliotropes shining doan  from the snowy peaks of the Pir Panjal. 

The snow a t  t h a t  time extended so many thousand feet beloa the summit ... t ha t  i t  wae no t  
easy t.0 imagine tha t  men were res~ding there, the only indication of life ... being the bright 
point of light shining from the  apex of a noble snowy cone with tha t  intense ... light peculiar 
to a well served heliotrope, a sight not  easy to  be forgotten. ... 

For  the  f e a  days tha t  I was there the great snowy range, 70 or 80 miles distant, was visible 
during the  wf~olo  d a y ;  no t  a cloud went near it,  but  with this exception the  observations t o  
these lofty peaks have in\-ariably been hindered by clouds which ...g athered about them one 
or two hours after sunrise. ... 

From Karchunt the party went down t o  the Chenab and crossed over that. river by means 
of the hemp ropes between Ket.hra and Ramban, then across the Soonkota Range ... and u p  
the Bichtari river, a fine dashing stream of clear water t ha t  tumbles into the  Bannihal river 
some five miles below Kunchi. ... 

Some delay occurred ... on account of the  great distance ... for the back parties t o  ... take up  
the p o b t s  ahead in the  valley of Kastmir.  KO direct road naa  available, and they a e r e  
obliged t o  go by the  Bannibal P~fss.  After the f e ~  days delay ... the  party =tended and en- 
camped on the  eastern peak ... marked Ahertatopa H.S. From this peak we had our first view 
of the vaUey of Kashmir. ... The rice-fields were flooded and the valley looked somewhat like 
a large shallow lake dotted with islands, the  latter being the clumps of trees round the  
villages, pret ty t o  look a t  bu t  inconvenient for the surveyor, as they seldom allow him t o  
see the  kalisl of t he  village, though he may be sure there is one. 

The ascent of Ahertatopa ia rather easy. I... made u p  a portable lightening conductor 
for the  prot,ection of the  instrument. NO iron being a\.ailable ... I was forced t o  splice the  
mining tools, crowbars, et.c., together, ... forming ... three point.8 a t  the  bottom. This con- 
ductor I pit.ched in the  snow ... close to  the  observatory tent. ... 

I several times heard the  crackling noise going on whilst Ke were in a cloud. ... On a former 
occasion...the dufTadar told me  he  had his hair set on fire by it, and tha t  t he  corner of the  
platform was knocked down and the  door of the lampbox wrenched off its hinges. Certninly 
I had t o  repair both when I \-isitad the  station. ... 

Just  before we left this station Mr. Douglas happened to  put up  his umbrella to  keep off 
some uncomfortably large hail stones, when t.o our astonishment i t  began t o  mnke the  same 
kind of crackling noise, and on shutting i t  down all the points c o m i ~ ~ g  together i t  fairly hum- 
med, gnd I thought i t  a rat.her disagreeable thing to  handle. ... 

The observations a t  Ahert.atopa were completed in three days. More peaks of tbe  great  
sno+range came into view, and all rarnarknble ones a e r e  laid d o a n ,  including ... the nell- 
known. peaks Ser and Mer--or Knnu and Kanu-Baltal, and even the  S a n g a  Parbat ,  or 
Deyamur [ 88 n.3 1, a t  a distance of 133 miles. ... The plains of Hindwtnn were not  visible. 

From A h a ~ t o p a  1Iontgomcrie moved on to h l d i  and had hardly got hie tenfa 
and thk lightening conductor eet up  when 
a severe s torm come on, first with a strong wind threatening to  throw everj-thing down from 

1 K&wh = temple apim. 



t he  ridge, and then with a fall of hmvy  lrnilfitones. ... About 4 p.m. snow began to fall, and 
about  6 p.m. the  lightning and thunder seemed t o  b e  on t h e  peak itself ; ... The small iron 
stove in my  tent  bcgan t o  crackle in the  most u n p l e a s ~ n t  manner ; ... t h e  hair of my dog 
crackled, and in t h d a r k  sparks were quite visible. ... 

Fortunately the ins tnment  =as in i ts  box ... a s  i t  would n o t  bave been possible to have 
reached the  obsenatory tent  in the  dark. A good dcal of s n o a  fell, b u t  ... added much to the  
comfort ... by blockuig up  the cre\.ices and kcrping out  tlie m n d .  ... 

Early on the  6th of June, I had a splendid view. ... T h e  great  s n o y  peaks bounded 90" 
of the  horizon. The view towards the plains was magnificent, and  ... a large portion of Kashrnir 
was visible. The houses in... Srinngar could be made ou t  with a telescope though more tban 
4 0  miles distant. ... \Yith the first touch of sunshine the  clouds seemed t o  spring out of the  
upland rallies ... and gathered round the higher pcnks. ... Soon the  peak a e  were on h ~ d  its 
o m  cloud and ... n e  saw no more of i ts  brother prnks. ... Still t he  lo\ver stations had sunshine 
and the  principal obsr.rvatiom t o  the  heliotropes were b u t  slightly inirrrupted. 

The  ramp was in... sloping s n o a  ... connected mith the  platform by a very narroa  ridge of 
enow ...g i\,ing just sufficient room for the  feet. On either side i t  was all b u t  a precipice, t he  
cornrnlmication between the observat.ory t en t  was comequently not  easily kept, up, more 
especially at night when t.he surface of t,he snow waa frozen and slippery. However, wit,h the  
aid of a lantern A h .  Douglas and I mede our way t.o and from the  observatory. ... B- 3 p.m. 
on  the  6t,h I had completed all the observations, and wae able t o  leave the  peak. 

DufTadar hIoolee, a native of the  plaim of India,  never failed me  ; his beliot.rope was t.o be  
seen whenever there was the least gleam of sunshine on the  peak. A t  night his lamp was 
alwa_vs of good colour, bright, and evidently well t.rimned [ 2 2 2  n.5 1. 

By the middle of June  Jlontgotnerie had completed obsemations across the 
Pir Panj511 and he tben worked d o n n  through Isliim5bhd to ob6en.e a t  M ~ b r a p u r  ; 

This station was finished on the 19th of June ,  j u t .  before the  rains set. in. ... From Karpur 
I went t o  Churu E.s., a high st.ation seldom free from clouds. From this time t o  the end of 
t he  season the  work was greatly delayed from the  clouds, mists, and rain, and at. Gogipatri 
a s .  32 dnys elapsed before all the observntions were t.aken. The  weather still continuing to 
be so bad, I marched the party int.0 Srinagar. ... I reached t h e  citx on the  ?]st July. Blr.  
Johnson joined me shortly aftemnrds. 

\Ye remained in Srinagar about three weeks, taking the  field again early in August. The  
neatl ier  had not, llowever, even then improved. ... and I was ... obliged t.o spend a long time at 
Zebanran  H.S. [ p l .  14 1. ... I finished t,he final work for 1855 on the  side Zebnnwan H.S. 

t o  Gogipatri H.S. 

Jo lu~son meanrrhile ran a minor series nort.11n-ards up t.he Liddar t.o cross west- 
~ a r d  into t,he Sind and d o m ~  t h a t  r i ~ e r  to close near Erinagar ; - 

This expedition was a most arduous one, and ... r i l l  prove v e q  valuable as ... correct e... 
a piece of country that has  ... been but vapiely marked on the  maps,  few people having wandered 
over it. Mr. Johnson had t o  cross nu~nerous  glaciers and ~ s c e n d  rnnny high peaks. ... 

I proceeded with Mr. Douglas do- the  Jhelum t o  Baramula, and tllen along the  left 
l a n k  of that  river t.o hlurree. ... Bad weather and paucity oftr igonc~~netrical  points prevented 
me  from taking in much of the s t r r ro~~nding country. This route is a v e w  important one. 
The  road is already very tolerable, and might with a b t t le  labour be  a good hill road, and 
everitua11~- laden camels might be brought into t h e  valley b y  t l ~ e  same. 

TIL~F Jl~elum Y ~ l l e ~  road Inter became the main ar tery t o  Kashm~ir. I n  1882 Dr. 
Arthur Keve rode along the bridle track from Jlurree to cross t he  Jhelum by a 
sus~~ens ion  bridge a t  Kohiila nhe re  cart-rosd constniction had just started. The 
road from Biirarndn to  Frjnagar was open in 1697, and  visitors then had a clear run 
from Rlin.alpindi to Srjnagar bg- tonga. hJontgon1erie continues ; 

From JIurree n e  returned to  Knshmir. There Mr. Johnson rejoined me. ... I left the vaUey 
by the Pir Panjal Pass, fiending Mr. Johnson b y  the  Bannihal route. Some f iecor idn~ work 
was done on the  way. ... I divided the  camp into two portioris in order t h a t  we might see m 
many of the passes as  possible. ... The Bem~iha l  Pass, a f ter  t he  J l ~ e l u m  route, is the l o a e  
pass into Kashmu, but the route ... is very rugged [ 2 2 8  1 ;  ... t he  Chenab has  t o  be crossed in 
most a.rrk~x-ard mnnner by ropes, <:nusing g r c ~ t  delay and trouble in the rains2. ... 

A t  Aclinoor I l~alted in order to  have nn interview with ? r l aha r~ ja  Golab Singh. I reach&& 
Sialkote on the 1st of Kovember, huving thus been 8 ~uonthf i  exnct.ly in the  Himalagss. ..- 
I hnve t.o thnnk the hlfillarajnh ... arid his oEficer8 for the  rc,tldy nssistnnce that was ~ ~ e n  me. 

2 DDn. GOi, ( 235 ), m u .  to SG. 19-6-55. 'now Rnrnlmn ~ u s ~ w r l r i o n  bridge. 



\Vith but  two surveyor  assistant,^ hlont,gomcrie had acwrnplivhed a great ta3k 
during this first field season, and brought back a wealth of new geographical material 
of high accuracy [ 229, 231 1. The main series of principal triangles comprised 
three figures along meridian 75', and then m.th a polygon s \ n ~ n g  
~lorth-west  to Srinagar. From Kovember to March the party spent the cold 
n-thcr a t  Dehra Diin employed on co~nput.ations and iuapping. 

J)uri~lg the adrallce of tllc tr.ia~~gnlation in 1S55, 3lontgorncrie and his as;ist;~nt.s 
had lirpt. up a rough quarter-inch ~ k e t c h  in no way sufficient for geographical 
requirements. Ha\- i~ig no spare assi5t.ant.s trained for topographical surrey the  
S u n e j o r  General obtained the  services of three military officers from the Quarter- 
master-Generpl's department rrho joined Aiontgomerie early in 1856 [ 358 ]. In 
addition to these t,hree--George -4llgood, Charles Johnson, and Peter Lunisden- 
the part! was furtlier strengtliencd by the  posting of \l'illiam Beverley, who had  
one year's training h t,he draning arld computing offices a t  Dehra, and Elliot 
R r o ~ n l o m  of the Engineers. George Shelrerton who had been one of the success- 
ful planctablers on the Himiilaja surrey joined later in the season [ 207 ]. 

nlont.gornerie reached Srinagar on 30th April, and sent. Johnson ou t  to corer the  
eastern erld of the   alley "v-ith points a t  &trances of from 6 to 10 miles apar t"  
to serve the planetablers for half-inch s u r r e r  [ z 6 9 ] .  H e  himself spent several 
weeks irlstructing his nen- officers before resuming the  main triangulatio~~'.  

The  h'a<hrnir Series ... left  Dehr-ah on t h e  4th >larch 1856, reaching Jammoo on 1 l t h  April. ... 
I had previously selected t h e  neighbourhood of I ~ l a u ~ a b a d  aa the  most. auit.able for ... t c m r h i q  
t h e  D . A .  Qunrt.er 3In.iter General t.he s\-st,ern of topographical d rna ing  [ 208--9, 211, 288-9 1. 
Tltere a e r o  t h e  hilLs above t h e  hlnrtund ( t h e  temple of t h e  Sun  ) [ r c ,  zgr 1, t h e  broad 
plateau ... of Islamabad, so  characteristic. ... There  were numerous villages, a n d  a m o s t  
complicated system of drainage aooded  slopes, a n d  cultivation ; in fact,  every var ie ty  of 
ground. ... About  t h e  end of 6 month  1 was able  t,o detnch two of them t.o sketch different  
Dortions...for t h e  final work. Early in May, I h a d  a suEcien t  n u ~ n b e r  of points t o  s t a r t  
Captnin Johnson also. ... 

1 was able t o  cornrrlence tlie princi1)al observat ions on t h e  1st of June .  ... Tho rains ol,ligrd 
m e  t o  s top  before t h e  end of Ju ly .  ltrben t h e  rains  were a t  their  height,  I took u p  tho  com- 
putation of those points  t h a t  were required for t h e  n e x t  planetables. ... I inspected t h e  a o r k  
of all tlie offirers ... engaged on topographical sketches. ... T h e  rains st ill continuing t o  be  very 
heavy,  I arranged t o  go into Ladnkh,  and made  a reconnaissance of a portion of countr-y, a n d  
s e t  Captain Lumsden t o  work on a new planetable  square.  

n?leIl the weather cleared he made his first observations from H a r a m a ,  
tile inl~,osirlg mass tha t  dominates the western end of the raUej  from the north. 

On t h e  6th of September ... I comrrlenced t b e  ascent  of  t h e  snowy mountain of Hararnookh. 
After a march of 4 d a y s  I reached t h e  st.ation t h a t  h a d  been built by h b .  Johnson  before t h e  
rains set  in. ... I encamped on t h e  fiurnrnit leaving, however, t h e  bulk of my camp just  below 
t h e  limit of forest. ... This  s tat ion is built, on a s h a r p  s p u r  of  t h e  snowy peak of t h e  parna 
name.  It is some hundreds of feet below t h e  t o p  of t h e  peak. The  highest point was. 
abandoned pnrtly in consequence of  the rofllsfll of t h e  carriers t o  cross over t h e  cracks of t h e  
Elnciprs t h n t  intcrvcned between i t  a n d  t h e  present  s tnt ion,  and  pnrtly because i t  was too.  - 
exposed a situntion for the  l amp men. ... 

This  s tat ion can be  reacl~od from Baiidipoor on t h e  grea t  lake in four days. ... T h e  s t a t i o n  
is a b o u t  16 miles t o  t h e  east of Bondipoor2. ... 

.-I hod t h e  pleasure t o  ace t h e  vnrious ranges of  t h e  TIirnnlaya right u p  to  Karakornm. 
There a m  nothing rermrknble in the  first 6 or 7 ridges. ... Bayond ... cnmo t h e  s r ~ o r y  points o f  
the I inrnkoram Rnnge, and hchind thrrn I snw two vzry fino penk? standing high nbovo t h e  
genernl range, ... possibly 140 mile? n\Tny from rno [ 87-9 ; pl. 6 1. 

The ~ t n t i o n  on Rnrarnookh i~ upwrrrds of 16.000 f r r t  fibove t h e  snn', cornmanding a fine 
view of about  270" of t h e  horizon. ... Tlle p l ~ i t f o r m  i.s jtrqt above  a fine g l ~ c i e r  t h n t  s l o ~ ~ q  drjWn 

' 1)Dn. 716 ( 6 l  ), Rrlmrt for 1876. 2 6 3 4 7 ;  p r i n h d  a t  300.. DDn. ' O R O .  C ~ i n p . ,  .4nglo b k  
B/13-63. 'Montgorncri~'s sLotion 10,015 ft. ,  c. If m. H a .  from s~lmrnit, 16,903 it., 19GO VRIUPB. 



i n t o  the tarn tolled Gangn Bnl. Short ly  a f t e r  my arr ival  t h i ~  glacier h p n n  t o  break n a a y  
in huge p i o c c ~  t h a t  t.11undered do- towards t h e  lake, throwing o u t  clouds of pounded ice. ... 

By t.wo o'clock on t h e  & s t  day I hRd d r a m  out. all tbe heliotropes on  t h e  o ther  
peaka except one, and t h a t  mnde it.fi appearnnra  in t ime  to allow m e  t o  t a k e  t w o  zeros before 
rmnmt on  t,he 2nd day. During t h e  2nd n i g h t  I completed all  tile o b s e n - n t i o n ~  t.o lampa. 

. T h e  moon nnfi  ~ h i n i n g  brightly. ... T h e  glaciers, u > o l m f n i n ~ ,  t h e  ~ e n t  lnke [ IYulnr 1, and  
valley below looked rnnpif icent .  ... By noon  on t h e  3rd d n y  I h a d  c o ~ n p l e t e d  all t h e  
n ~ c e s e a q  obsen.ntiom, and before dark  w e  h a d  mude  our  n a y  d o x n  1.0 t h e  edge of  t h e  first 
birch forest,  t1111s descending a b o u t  6,000 feet. 

T l ~ e  Karakoram peaks a e r e  not  seen again t,iU i n t e r m t c d  bj- B r o m l o ~ ~  the 
iolloning Jldy and August. from stat,ions abore  tbe  Dcosnj plains [ 89, 229 ] , ' and  
3Iontgon1rx-ie now closed his obseriations for the Feason at  Han t  to t11c north-nest .  

This  took rile first. by t h e  p e a t .  lake, a n d  then  for two rnnrc1lt.s a long tile road tlint lends 
t o  Bcardo and  Gilgit. ThiR road is k e p t  in good repair  nnd h a s  a goclorrri and  chorrky a t  each 
etage. ... When t h e  principal observations wore finishod, I...lookad a t  t h e  t opopnphica1 work 
a n d  carried on x-arioufi computatione, ... CloRirlg t h e  Geld senson a b o u t  t h e  end  of  October'. 

On completing his secondary triangulation a t  t.he east end of the r a l l e j  Johnson 
had  extended t , l~e  main approximate. series t o  the nort,h till checked bj- t,he morement 
of t he  118hariija's troops towards Crilgit [ 232 I], =hen Ile switched to  secondaq work 
in the  Kisllanganga ralIey ; " T l ~ e  J la l~ara jah  particuJarly requested me not. to 
adrnnce torrards Skardo till the  force ha,d returned ". 

Douglas was emplojed on minor triangulation sout.hwards across t he  Piinch 
hills from BBramda, and east. ton-art'is t be  Pir  P a n j d  Pass. BI~O~TIIOW, after some 

3it.h Jlontgolnerie, raD a minor series don- t he  Jhelum. Sl~cl-ie&n re- 
connoitred the  Jl51-u-JYardn-5n ~ a l l e j - ~  north of Kisht.n-lir [ 227, 231, p l s  6, I I ]. 

The. three military oflicers were n-itbdrawn l o  their units at t,he end of t.he season 
and the ralue of t,heir t.raining was lost. to the department. T l~e j -  had colnpleted 
some 3,200 square mile& on the $-inch scale at. t.he easten) end of the r a l l e j  and up 
the lliddar valley towards Kolahoi. 

There had been one n a s t ~  accident. One of t he  best' of t.he drifadurs, Rgmdin, 
fell dom-n a precipice in the  I'ir PanjB1, and n a r r o ~ l ~  escaped a i t h  his life. "The 
sca l j~  was dreadft~lly split and one eye completely gone. & back also and other 
~ 'ort ions of his bod1 were se~. iousl~:  injwed". H e  recorered only to be  left. " a  
gat l l j  mutilated cripple" and was granted a pension 1454 13. 

At the close of the s ~ c o n d  season, 185G, ~ lon igomer i e  made a roug11 estimate of 
the area  of tbe 316har5ja's territories ; f i s t ,  on the  Rashmir ,  or sout l~ern ,  side of 
the 6no-s-y range,  here 5,000 square miles had norr been completed ; second, be- 
tneen  the  snow range and the  lxldus river ; and last,  ta the north of the snolt- 
r;inge so far  a s  the 3l%llarajdl's authority might be  found t o  extend. 

I propose to survey t h e  valley of t h e  I n d u s  on t h e  2-inch srnle  on account of i t s  gellernl - - - 
biirrermess and ~ r ~ r c i t ~ '  of inhabit,ants, a n d  also on  account  of t h e  great  expen95 ... for a 
scale. T h e  numerous villnges a n d  t h e  compnratively easy n a t u r e  of t h e  remaining country 
r e n d ~ r s  t h e  use of tlie 4-inch scale ndvisable. 

The...progre.w for t h e  plnnet.ablers h a s  been taken  at 2,000 square  miles. ... I n  t h e  valley 
of t h e  I n d u s  t.he total number of nork ing  m o n t h s  can  only b e  four, on account  of t h e  p e a L  
height  of t h e  mountains. ... For  t h e  t r i n n g u ~ n t o r s  I h a v e  also ~ q s u r n e d  2,000 as t h e  -t, 
because I think t h a t  10,000 Lqunre miles is not, below t h e  avernge of a semen's work for 5 
surveyors  a h e n  they have t.olerable renther'. 

On tbis basis he estimated tha t  t.he complet.ion of t.he s u r ~ e ~  would reqlrire 
anot.her four -pars, allowing 6 sun-cyors for planct .al~lu~g and 5 for triangulation. 
me part1 was a c w r d i n g l ~  st.rcn@hencd by se-reral nen- acsistant.s, and comprised 
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for season 1857-triangdat.ion, Brownlow, Basevi; Shelverton, Johnson, Douglw, 
Beverley--detail survey, three milit,av ofGcers from the Quartcrm~~ister-General's 
department, Austen, n le l~ i l le  and nlurrag [ z q ]  and four sub-assistants of the 
Great Trigonometrical Sun-ey, Robert Bell, h'eale, Baness, and George Scott,  only 
'ISeU ha-ci~ig had any previous planetabling experience [ZII, 428 1. 

Of the.  triar~gulators, Brownlorn was deputed to reconnoitre north-west "across 
t he  Kishenganga, and if possible over the KagI~an raU,egY' to provide points "to 
the  sout,h of the  Indus  west of the Nanga Parbat", and to make junction +th 
Robinson's sur rey  of Haz6ra. H e  was also to correct "our t e q  ljmited )inoxledge 
of t he  rnountainons comntry between Gilgit and Peshanar,  i l~cluding the course of 
the river Indus from the  Nanga Parbat". H e  left Srinagar on 6th May, 
a u d  a f te r  a very difficult rnarch, frequently u p  to t h e  a a i s t  in snow, reached Shardi i n  D r a a a r '  
on  t h e  15th, ... ; and  h a s  since reconnoitred the  snowy range betvieen t h e  Nanga P a r b a t  a n d  
Khngan ,  visiting t h e  lofty snowy peak No. 21 of the  K a s h ~ n i r  Series. . . . . .  . . 8 . .  

This  reconnaissance waa cut  short by his recall to ' take over observat.ion of t.he 
main series t o ~ a r d s  Skardo2, and the triangulation of the Kiigln valley Kas even- 
t,unlly resumed in 1861 by Ha- Thuillier, \\--horn Xontgomerie directed to 
fix 811 peaks t l int a r e  visible t o  t h e  north,  and if possible those of t h e  E n d o o  Hoosh range. 
T o  collect geogmpt~ical  information t o  all countries lying t o  t h e  north of Khngan and  along 
t h e  river Indus,  in order  t o  add  t o ,  and  cdrrect, t h e  imperfect m a p s  of those terrae incognitz, 
a n d  if possible t o  define t h e  course of the  ... Indus  a h e r e  it is unknown. 

All d o u b t  ~s t o  t h e  ident i ty  of distant. peaks is generallx rerno\.ed by \.kiting t a o  points  
mithin 2 or  3 rniles of each other, AS t.he shape a n d  relative positiol~q of t h e  p ~ a k s  of a d i s tan t  
rango d o  uot, differ materially a t  either end of such a short base. A third point  at. a distance 
. .  must, of  couruc be visited beforo t h e  peaks can be firlnlly fixed [ 62, 2 2 1  1'. . .. 

Shelverton was to triangulate the ChenBb valley eastxard from the main series, 
fi-rig point,s for t.he detail survey towards Kisht,w&r, and making junction .with 
llulheran's work in Chamba [ ioj-6'1: H e  covered about  2,500 square miles of " the 
u-ild valley of the Rliiru-UJurdwln, and'a  large tract  on either side of the C3iandra.- 
Bliiiga bet.--een the  Pir Pan j l l  'and the 'Chat.tardhar snowy ranges" [ pls. 6, 11 ;1: 
When rain stopped ~ o r k  h e  joined 3Ioritgornerie a t  Srinagar on 21st Ju ly ,  and , . . . 
ret.unied to  con~plete his area in September. . . . .,. . . .  . 

As work in the  high.ground t o  tlie north conld not  be st.arted before thk middle 
of June,  Johnson first completed the det.ail surTe5 of a difficult arca a t  the east,ern 
end of the  Kashmir  alley left oyer from the p r e ~ i o u s  season, and then moved up 
to continue reconnaissance for the principal triangles across t.he heads of the 
JLshanganga and Astor ralleys. He was much delayed b~ hea ry  srlow, but by 
the  end of Ju ly  had selected and built four stations on peaks overlooking t h e  
Dc-osai plains in "1,ittle Tibet" [ 232,240 1. He then est,ablished 9 stfations "on loft,y 
peaks on either eide of the ... Indus, thus carrying the  series nearly to the junction of 
t he  Sooroo and Dras rivers" about  100 miles short of Leh4. 

D o ~ ~ g l a s   as first to triangulate "t.he planetable squares" to the sout.11 of t.he 
Pir Panjal,  through the foot-hills t o ~ a r d s  Jlirpur, and  then t o  carry a series of 
minor trinr~gles fi-o~n t,he head of t.he Sind  alley over the  Zoji La  into LndAkh, 
arid down tlie Dr6s river to its junction with the I ~ i d u s .  

T o u r  first du t j -  will be t o  make  u reconnaissoncc of tho  head of t h c  Sind v ~ l l e y ,  nnd them 
t o  order  t h e  erection of  ~ t n v e s  ... t o  carry t h e  triangulniion irito t h e  Dras  valley. ... 'I wish 
you to  ketch on  t h e  $- inch scale tlint portion of t h r  Sind valley ... eas t  of long. 75" 15'. T h e  
piece of country ... is only vnlur\blcr a s  lying on eithor side of t h e  great  road from Lndnl; to 
Kki l rn i r ,  and  ... t h e  g rea t  essentinls ... are all that  a re  requiled t o  bo strictly accurate. ... 

T h e  object  of this  Drns JIinor Series is t o  provide with ... points for topc~grn~) l~ icn l  work t h e  
whole of t h e  countr3- clrnirlod by the  Drrlv River. ... l 'tlc points s l ~ o u l d  not b e  rnore tlinn 12 
rndes npnrt  nrld shollld be ns cor~.~pic:uous ns possible. ... 

On reaching t h e  Indus ,  if t h e  n ~ ) ~ ) r o x i r l ~ a t o  uer ie  of t h e  principal triringulntion h a s  n o t  
reached tlie junction of t h e  Drns Rix~er, you must finis11 t h e  ficries on c o n ~ p i c ~ i o u f l  points t h a t  
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can b e  w i l y  takon u p  by t.he prinoipal eeriee. :.. You mus t  instruot your flagmen to erect 
o,onical pi108 of stones of as great .a height 8e possible, b u t  n o t  l e a  than  6 feet in radius snd 
g feet in height. ,., I l ~ e s e  piles might be c?spped wit.h ahitsaaeh for 3 feet, so aa to distinguish 
them from the  holated pieces of stone tha t  abound in these h i lb  [ 232 1. ... 

I wish t o  impreas on you the  importance of mnking all piles of atones over Q.T.E. marks aa 
strong and lofty ,aa po~sible,  so t h a t  they may r e w i n  conspicuom for years, even n h e n  the  
staff has been burnt  up by lightning or o t h c e e  removed. T h e  expcme of re-erecting t h e  
staves i d u n g s  very great. ... 
'.  : '  Il'hilst carq-ing on the  triangulation i t  will be necesmrg to 1sy d o n  EM many of t he  high 
p&ks in t h e  neighhourhood as you can, selecting the most conspicuous, and re-obseming t h e  
s n o q  peaks, d,  e,  i ,  f ,  j, x, and any other known p e n k ~  in t h e  grea t  rnnge t h a t  may be visible. 
Tertical obfiel-retions should betaken throughout, and all t h e  usual rules ... obsen.edl. 

, Douglas waa not  able to c.omp1et.e t , b  programme, b u t  made  "a r e g  nea t  
sketch of a high piece of ground near the  head of the  Sind River", and carried " trian- 
gulation over t he  great snoffy range t h a t  s epa ra t a  K a ~ h m i r  from M a k  ... b y  means 
of several stations on Tery high peaks" to a "short n a y  beyond t h e  for t  of Draa". 
His dea th  '&om an unfortunate ~hool.ing accident at Grinagar at t h e  end of t,he 
season was a great loss to the  Department [ 419 1'. . .  . . . 

Beverley made a planetable reconnaiqsance of t h e  route  from Achnur to Piinch, 
and  then  "practised sketching on the $-inch scale above t h e  Lolab valley ": After 
helping 3Iont.gomerie a t  Srinagar n i t h  the  computation of  points for the  . .. plane- 

. , tablem, h e  took u p  secondag t.riangulation on the western borders. 
On Baseri's a n i r a l  from the  Great h d u s  reries h e  was directed to r e p o i  on 

all t h e  passes leading into Kashmir from the south bet.rr.een the  Ferozepore Pass 
near Gulmarg on the west and the  Banihd  Pass on t,he east. H e  was also t o  sketch 
on t,he 3-inch scale t.he main range b e t ~ e e n  Apharn-at Peak  above Gulmarg and the  
Pir PanjEl Pass3 [pl .  151. -The Surveyor General had pointed o u t  t h a t  ")'jgne 
mentions t h a t  t he  easiest pass into Kashmir said to be  practicable for gum ia the  
Banihal Pass [ rv, 291 n.3 ; v, 224 1, ... b u t  this is believed to b e  jealouslj kept  from 
the  knowledge of foreigners ; a n j  passes regarded in this  l ight  should be surce jed  
rrit,h t a c t  and caut,ion ". After su r~eS ing  t,he passes Ba-wri  was to , , 
ret.urn b y  the  Pedusta  River [ Jhelum ] from Islamabad to S r b g a r ,  and report on t h e  said 
river between those places, nnd a h o  upon the  Dal, or  City, Lake. Time and circumstances 
p e m - t t i n g  you wiL1 report on the  1-edusta from Srinngar to Raramula,  including the  3 1 a n ~ s a  
Bnl and t h e  W d a r  Lake [ njr 1. ... 

Three  b ~ o m e t e r s ,  two boiling-point thermometers, a plnnetnble and a stand,  a r e  no& 
plnced a t  your dieposal. ... One of the  burometors and one of t h e  boiling therrnometcm should 
be  left in the  city, and arrangements should be  mnde t o  register ... obsemntiom of them at. 
Rome place, the  height of which can be det.errnined tr igonornctri~allg hereafter4 169, 2361. 
I n  September, h e  took a minor series d o m  the  Jhc lum towards hluzaffariibd to 
proride point.8 for planetnblem not  mom than 8 miles apar t .  . . 

Official news of the troubles in India reached Nontgomerie on 11th June in a 
letter from the  Surreyor General ; 

You will ... have henrd of the mutinies ... rrhich occurred nt 51rcrut. on the  10th inst . ,  and a t  
Dellli on the  I l t.h. ... Be~.ond the interruption of the p o ~ t  and disturbances cauwd b y  thieving 
scoundrels there eeems to  be no cause for alerm. ... Totrr pnrt,y, I think, will be quite safe 

i ts  peaceful avocations in His Highness the  hfaharaja's t.erritory, a n d  I would 
adrise' your going on a i t h  the work as if nothing hnd happened, unless you receive positive 
orders from the  Chief Commissioner t.o come bnck. ... You d act on your own discretion6. 

Though he  altogether undcr ts t in~atcd  the ~criousness of the  sit~lntion in Upper 
India, t h e  Surreyor General n-as correct. in judging t h a t  Knshmir n.ould be b e ~ o n d  
the  reach of trouble. 3lontgomerie himself thought  i t  *qe t o  remain in Srinagar 
to maintain touch trit.h the Iliit~arZja's minjsters, and  " t o  procure t.he necessary 
assistance for his fiereral detached parties". The large nurnlwr of ncK officers and  
detachments aluo called for hk presence n t  headqunrtcrs, and 11.d him t o  recall 
Bron-nlow from the h'rlgiin to observe the principal t.riangulation northwards to 
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t h o  T r l t l u e .  ~ i t l t  t5cot.t aa recorder Brownlow se t  ou t  from Bandipur on 18th 
June, 0bf;er-i-ed a t  H a n t  two d a p  later, and by  Scptarnbcr had closed obwrvatiom 
just  south of the Lndus. JTork was "much hindorcd by heavy clouds and haze" 
b u t  he ~uccrrded  in getting ray8 to the  Knrnkornrn pcnks which intersected u i t h  
those which nlorltgo~rlcrie had taken from I1:~rnlnukh [ 88-9, 226 1. 

T h e  plain6 of Deosai were a great. obstacle ... for,  a l though t h e  depression ...g e v e  a mos t  
extended view from very high points ,  still, the re  bt.ing n o  habitati011s for t h e  distance of 7 o r  
8 marches, a n d  n o  village of a n y  size for 11 o r  12 marches,  tho  operations were carried on  
u n d e r  very great, difliculties [ 235-61. 

I n  t h e  plnins t h e  only firewood ... is go t  b y  digging u p  t h e  juniper roots, nnd from very 
th in  s tun ted  ai l lows [ z j q  1. ... O n  the  mouninins ... t h e r e  a.ns ~ b ~ o l u t e l ~  D O  firerrood. ... T h e  
s t a t i o m  being aU from 16 t o  17,000 feet in height ,  i t  was  a b s o l u t e l ~  necessary t o  reside f o r  
several d a y s  on these stations. ... The  people of t h e  country were, moreorer ,  n o t  very 
a i l l ing  t o  en te r  t h e  plains from t h e  Kashmir  side. T h e  operations could O ~ J -  be  carried on 
dur ing  t h e   rain^ Reason, and  a t  t h ~ t  t ime there  a r e  b u t  few breaks in  the  clouds a h i c h  rush 
t l lrough ... into tho  \,alley of t h e  I n d u s  nnd across t h e  Karakoram mount.ains. 

\fit}) t h e  g e a i . e s t  djfficulty t h e  signal men ... were fed, and  on two occnsions t h e  main p a r t y  
were fairly s t a m e d  o u t  a n d  h a d  t o  retreat  in consequence of protrncted cloudy weather. S t a -  
t i o n ~  over 15,000 feet ... ere  unmist.akcably unpleesant ,  thougli there is some slight cornpens- 
f i  on...ahen t h e  upper  level of t h e  clouds falls, ... leaving t h e  carnp on a n  island surrounded 
with a level eea of clouds from a h i c h  t h e  peaks ... stood o u t  like other  islands, and  t h e  ~ a v e s  of 
clouds surged b a c h i a r d s  a n d  foruards  across t h e  l o a e r  rirlzes. ... 

I n  clcar weather t h e  views were really ma,nnificent. ... T h e  nt mosphere was a t  such t imea 
n-orlderfully clrar. It a a s  across t h e  plains of Doosai thn t  I took t h e  first observation t o  t h e  
peak K - 2  (25.287) a t  a dist.ance of 136 miles. ... Xotwithet.anding a11 the  difficulties, t h e  
triangulation was successfully carried over t h e  plains d l ~ r i n g  one season without  relaxing 
a n y  of t h e  r igorom n11t-w of thb  Q . T . B . ~  [ 225, 231 1. 
Fur ther  progress being stopped by  winter condit,ions, B r o d o w  closed u-ork, 
reached Srinagar on 2Ot.h September, and left three days later to join the  Army 
a t  Delhi [ 483 1. 

Good progress was made u-ith planetable s l m e y  d m b g  the summer of 1857.. 
"Lieut,. XIontgomerie trained  hi^ six nem- assistants rrho am-ied gradually, the ]&st. 
comir~g in about the  beginning of June.  As t.he officers became fit t o  work inde- 
Iw.ndently they were sent out ,  ... and by the  middle of June  they were all a t  
work The military officers from the  &ua~-ternaster-General's depart,ment all did 
well [ 2 2 7 .  

Allsten sketched a large area of rough ground along the Jhelum below Bgramiilcr, 
"detail unusually close bu t  shown viith great cleanless". nlelrille u-orked in the  
b h  ground st the  head of the  Liddar and Kishanganga rirers. nlurray com- 
pleted three separate boards, t,he first in t.he hills to the ~ e s t  of the Ku la r  Lake, 
t he  second in the highest parts of the  Pir PanjSl, and the third in the Cbandra- 
Bhhga valley recently triangulated by  Sheherton.  Montgomerie reported after 
his ir~~pect . ion during August ; 

Lieut .  Allsten's plnnet.able is done in a very a r t i ~ t i c  manner ,  and though in a different 
s ty le  i t  exprefises t h e  ground as well t h e  eketching done b y  Captnin Lunlsden in 1656. ... 
HiR touch with t h e  brush arid ~ c c u r t ~ c y  of delineation mnkes his bonrd the  best t h a t  has  been 
done  during this  eeason. 

Lieut .  hlel\-ille finielled 95 square miles of very difficult a n d  high ground at. t h e  head OF 
t h e  great e m t e r n  branch of  t h e  Lidlir River  though he  was interrupted b y  rnin a n d  heax-y 
clouds, and  hnd t o  cut  his u a y  over t h e  glnciem ~ b o r ~ t  t h e  Shesha K a g  1al;e. This  piece o f g r o u n d ,  
embraces more glaciers t h a n  a n y  other  bonrd y e t  fini.qhed, a i t h  t h e  exception of t.bo board .  
done  by 8ir.  Douglaa last. nlonth [ 228 1. 

After instruction in planetabling between the  Sind and t,he LolZb, Bell a n d  
Neale then ~ u r v e ~ e d  the  south-\vest ridges of t h e  Pir  Panjiil into Piinch. 

Half-inch detail ~ ~ m ~ e y  for the six n)01lth8 cnme to about 6,500 ~ciunre mileg, 
of mhicb the mflitnry officers had contributed frorn 1200 t o  1400 ench. Triangulation 
corered 21,000 square miles, and included 641 sccondag  triangles fixir~g control for 
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tho plt~rlat.ntli~lg, bu t  tile m o s t  notnble acllicvement was the fixing of preliminary 
beigllte for the  Knrakorarn peaks, K2, 27,928 feet, K1, 26,416. "The former is 
an altitude rlcver drcilrned of by  the  travellers and savants  v h o  have seen thoss 
ranges. ... hione indeed pu t  these peaks down a t  anything over 24,000"'. It was 
in October 1857 that. Jiontgomerie took his m a p i 6 c e n t  panorama of the Pir Panjiil 

pl. 15 ] from the rocky hill of Takht-i-SulaimEn, or Sankarii-Chiirya [ F, 291 1. 
The  season had an anxious s tar t .  K o t  only had there been the  training of new 

officers and assktants, and t h e  disturbing news from India ,  b u t  also the  serious 
illness of t he  hliiharlja, who died on t,he 2nd August.  H e  was immediately 
succeeded by his eldest son, Ranbir Sing11 and  t,here ~ r a s  no  break in tho friendly 
policy ton-ards t110 survey. The Sur re jo r  C~erleral ~ v a r m l y  a c k n o ~ l e d g e d  
the  cordial support received ... at  aU times from the  late 3laharnjnh Goolnb Singh. ... His 
successor Naharajah Runbheer Gingh following the  excellent example of his father ... has also 
assistad the  survey in every nay .  ... . . 

Lieut. JIontgomerie is desening of all praise for the  admirable manner in which he  has 
kept his position in Eashrnir, and maintained the  moet arnicable relntions with ite Government 
during ... t he  embarrassments caused by the illnctss and death of the  late 3Iaharajah. During 
the  early par t  of the season he rendered great assistance t.o the  Political Agent. ... 

A t  the  commencement of t he  season when the  par ty  had j u t  reached Srinagar, a fire 
broke out. in the  city which ... threat-ened t o  involve the  palace m d  the  whole capital in one 
univemal conflagration. Lieut. hIontgomerie with his est.ablishment was able to  render 
effectual aid in extinguishing the fire. ... His able =sl.tant Lieut. Elliot Broan loa  rendered 
himfielf most. conspicuous by his activity and energy in the  midst  of the flames2. 

Fo r  fieason 1858 t,he &st, task was t o  complete t h e  s u r ~ e y  south of t h e  great. 
TJirr~llajan range. Up to t.he end of J u n e  Jlontgomerie emplojed his three trian- 
platers on secondag triangulation fixing points for t h e  p l ane tab le r s4he l r e r ton  
northwar& from Jarnmu t.hrough Udhampur to the  Chat.tardhiir Range--Johnson 
e a s t ~ a r ~  from Jammu to Bhadamiih [ pl. 6 ]-Beverley along the  Jhelum to 
JIuzaffariibld on the ]offer Kishanganga, u i t h  connection to the  Kiigsn peaks. 
In July he  reported the completion of t he  triangulat.ion of t he  "Sub-Himiila~-an 
k n i t o r i e s  of the JliiharZja of Cashmere", which he  defined a s  I ~ i n g  
to  the  eouth and east of the great axis of t h e  Hi rna la~as ,  ... from the  river Rnvee and the gla- 
ciem of the  Bramah Range on the e m t  [ 2 3 6 ]  t o  t he  glaciers o f t h e  h'ange Parbat ,  on the  norths. 

This prox-ince, by  far the most valuable portion of the  31a.haraje's dominions, has an area 
of nearly 22,000 square miles, including all the hilly country drained by the  E ~ h a n p n ~ a  river, 
-the vallej- of Kashmir---almost. all the hilly country drained by t.he Jhelum-all, except the 
small districts of Lahoul and Panga, drained by t h e  C h e n a b a l s o  a portion of t he  hills drained 
by the  Rnvee--as well as a rich t rac t  of level ground a t  t he  foot of t he  hills between the  RayAe 
and Jhelum rivers- ... t.hree sno- ranges and 260 miles of t he  Great Hi~nnlnya  Range 
{ pl. 6 1. ... No less than 860 ...p oints have been fixed bj- meax19 of about 1,800 triangles'. 
From July  these three triangulators resumed work beyond the great. range u p  t.he 
h d u ~  and into Baltist,Bn and Ladiikh [ 232-3 1. 

Planetable 5urve-j-  as distributed between the  three milit,arJ- officers and  tn-0 
young sub-assistants. After &pending t,he cold u-eat l~er  on map  draning  a t  Dphra 
Dim, Austen, 3lelrille and I lurray took u p  mark in t.he J a m m u  foothas  d1lrjng 
February [ 232 1. By the end of March, Austen had  sketched 550 sc)uare 
round Jammu including "some Tery difGcult rax-iny ground a t  t he  foot of t,he 
ldls". H e  then   no red up  to t.he Chatt.ard11ar ridge, but. was delayed "by the 
+nter's snow and occasional fresh falh", and am later laid up  ior  sereral 1reeks 
af ter  b e h g  assaulted by unfr i~ndly  villagers [ 4 7 5 4  1. 

J I e l d e  worked Gmt in t.he Ion-er hills 60~1th of t d ~ e  Chattartlhnr R;lnge, and 
then  mored west beyond k'ashmir to t-he region of T i t h r r d  on the  lower &han- 
ganga where by  the end of b l a ~  he had finished 
his section of 490 square miles, including ncnrly the  whole district of Burne,  which 
bafi no t  hitherto been visited by any European except Lieutennnt Broxnlow. ...  count^... 

IUDn. 718 ( 165, W),  Rep*  for Aug. and for  mx~on, 1857. 'DDn.  C13 ( 1 6 i  ), 6G. '6  bsyort, 
] G - ] ( M ~ .  ' B r a m a  ymh. Ol,OciQ ft., & plwier ,  on Gt. Hirni lh~a rango enme  30 m. 8. of Kun Kun,  h i n g  
into Nim-Wrudaiin raUej  [ pL 131. 'UDn. 718 ( 307 ), mu. to SO., 3 8 - 7 4 .  



picturesque in the extreme, tolerably culturable, and posqmaing capital grnzing ground, ... 
bu t  t o  the  north being very rugged. ... The inhabitants are very independent and . a c k n o ~ -  
ledge obedience t o  no  one, not  even t o  their o m  Raja'.. . 

I n  August he moved east to Padar  in the Cheni'ib  alley which had been triangu- 
lated by  Johnson in h l ay ;  his ground lay to the east  of 76" and south of 333", 
and-is drained by t h e  Chnndra-Bhaga before i t  is joined by the  3faru-IVardaan River. ... 
Includes all t he  country drained by the Batnai Rives .  Lieut. Blelville ail1 ... shew a11 t h e  
ground...beyond t h e  boundary between the hfaharaja's and the  Chumba teritor;)., ... t o  
prevent any  difY~cultg about  a junction with the survey of Chumbas. 
H e  later s u n e j e d  the  area where Austen had t ro~ib le  earlier in the  fieason. 
It was a bad year for cholera, and 3Ielrille lost two of his followers. , 

111uray had started work on 21th February in the  sandstone hills north of 
Jammu, s n d  had then moved to  western piinch-"just t o  the east  of AIlu-ree sana- 
torium", and  then in the  direction of KIgLn. Ln September h e  was transferred to 
Robinson's party in the  Punjab.  

E d ~ a r d  Ryall and  Todd joined from Robinson's party early in J u n e  1858, and 
after instruction near Srinagar took u p  work t . o ~ a r d s  the  Chamba border on the east.  
Except  for about  700 sqiiare milesq, the prorinces of Kas imi r  and J a m m u  south 
of t he  great  range had now been surveyed on the $-inch scale, in 22 field sections. 
During the  cold-weather months of 1858-9, these were mapped at Dehra Dtin to 
form "Ttle General Map of Kashmir Proper" [ 236 ] t h a t  was despatched from 
I)ehra a t  t h e  end of ,?la- 1859, with a full account by 3lontgomerie ; 

Kashmir is a large valley lying between t ~ o  8nom-y spurs of the Great H1maln.a Rabge, 
drained b-j t h e  river Vedusta or Jhelum, which a i t h  its tributaries is na\-igable by large boats 
for about 90 miles. The  greatest length of the valley from ridge to  ridge ... south east to north- 
west ...& about 116 miles. The  flat portion is about 69 mlles long, with fin average breadth of 
163 miles, elevated about  5,500 feet above the sea. ... 

The  lower level ~EI subject t o  inundation, and indeed the portion between the city and t h e  
great  lake still forms one vast  marsh. ... The mount.ains around K s h m i r  aro covered a i t h  
snow for a t  least. 8 months in the year, many being from 15,000 to  nearly 18,000 feet above 
the  RRa. ... Special arrangements were required ... for tho necessary supplies of food and wood 
a h e n  the  eurvexors a e r e  aorking far above the villages. ... 

Though the  country ... a m  80 elerat.ed the rigorous rules of the a.T. S u r v e ~  were adhered 
t o  throughout [ 2191. ... On the  prirlcipal series ... the observations were invariablj- mnde t o  
l-inous signals [ 222 1. ... Numerous observations being required, i t  was necessav for - 
me t o  reside on the  p e a h  for a t  least two days and  lights, generally more. ... O c c ~ ~ j i o n a U ~  
... the  par ty  had t o  remain pitclled on the mow for u p ~ a r d s  of fi week [ 223-4 1. ... 

By ...p rincipal and secondary trianpllntions the whole country ww covered ~ 5 t h  trigono- 
lr letr ic~l  points a t  a n  average disfance of little more than 4 miles from each other [ I 19, 269 1. 

The  topographical detail was &etched in the field on plnnetnbles, ... an  arduous task in - - -  
such nn elevated country, as i t  was...nere6sary to  visit nnmerous peaks and. .ridges in a d d i t ~ o n  
t o  the  trigonometrical stntions. ... The drawing of the Geld ~ec t ions  expresoes the  ground 
well, t h a t  of Lieuts. Lumsden and Austen being more especially artistic. ... 

There were many dficulties peculiar to  sun-eying in a partially independent S t a t e .  The 
natives of t he  country, moreoxrer, had prejudices agsinst going u p  sorne of the high hills, bu t  t he  
clouds, mist, and haze, a e r e  a l ~ a y s  by far the worst enemies of the eurveyors. 

The  Kashmir map  e m b r ~ c e s  8,100 square miles, a i t h  no less than  4,606 villages depending 
upon 352 trigorlornotriral points. The  cost has been about RR.  4-6-2 per square mule6. 

fifontgornerie found the  local name of the Jhelum Ri re r  spelt in several n a y s  ; 
I cruppose you have already printed V a d t u b .  If  you have, add or Bchnd. The latter is, F 
am told, a corruption of Vaduafu which is  pelt indlffer~ntly Badurrta or Vaduab.  I tried two 
munshis. ... One spelt i t  a l t h  a B and the  otller n i th  a W o r  V ;  ... one used d where t h e  
other umd a 1'. 

A l i ~ t  of the  pnrga~ms of t.he Kashmir rnllej- \ras attached to the map  ; 
After Acber took possewion of Kn41rnir [ 1539 A . D .  1, his dewan Todnmul [ I : 153-5 1 

proceeded t o  divide the  vnlley into pergunnnhs. Thirty-three pergunnahs a e r e  formed by 

'DDn. 710 ( PRrS), Report for >fay 1858. 'joins Cllensb, from N., shwL 19, pl. 6. 'DDn. 710 ( 3 2 2 ,  
371 ). 1 4 - 8 6 3  6 Sept. 'nr. Jarnrnu a n d  in Kbhangruigu valley [232]. ' DDn. 717 ( 27 ). mE. to SG., 
30448. 'ib. ( 45 ). m u .  to a. E. Scot t .  2 M - 5 8  ; aleo V i b r f a ,  Stein (80-7 ) ; E e r g u ~ o n  ( 1 12, 129 ) ; 
c i faa f i  - h a n d  s p n ~  tho feblcd width of spring a t  some. 



groupiog  Urn villngce togeth~x in e convtmient manner. T h e  v i l k  of P a t a n  vm, however. 
omitted. W ? m  tbo mixtake n.w pointed out to Todamul be m d a r r d  the v i l b  to bf, made 
i n t o  t h e  34t.h pergunnnh by itself. -. Gubwcpentl y...the Diu-an aiabed to make up t w o  more 
~ ~ r p n n a h s  MI t h a t  them m i g h t  b e a  total  of36. .- Galirnoza &la to t b e  tmuth of tbe city, 
and Galirnoza P a i e m  t,o t h e  nor th .  ... Io tbe 6ikh t ime  4 more gkerganrrrihs ware mnds'. - 
. The  f imdl  arc= near J a m m u  were c k a d  up in t h e  spring of 1&59. Aus te i~  
surveyed the Ion. sfu~dstone ridges of districts Sarnba and J a ~ r o t a  before rejoi* 
his regirnent in England. Melrille mmpleted a similar 8 ~ a  further east, and 
then joined Ilontgomerie in Srinagar. During May he  a.nd Ryd l  spent t e n  d a p  
k t . n i c t i n g  new ~ s s i d a n t s  in planetabling nort,h of Srinagar, and then took them 
o u t  for sun-eg of the. upper Kish8nplngo;"a ...p recipit.ous chasm in t.he mountains". 

T b i ~  h d  t o  ba t d m  u p a h e n  the  snow a n s  l ~ e a ~ y ,  even  n t  9,000 feet. T h i ~  Rdded v e r y  
much to t h e  d i f ico l t iw ... but, na the  3Laharojab'~ t rwr16  were s l l o r t l ~  to c m  t l ~ e  VRUL? e n -  
r o u b  toGilgi t ,  i t  V~ nccswnry to finiab early [ 226 )- T h  work  a-as c o ~ o p l r t e d  m very  good 
t ime,  a n d  t h e  ... surveyors were t h e n  transferred to fresh g r o u ~ d  in Li t t l e  T ibe t  and Ladak .  
me close of this Kifihmganga ~ o r k  in J u n e  completed " the  southern dopes of 
t.he HimHla_ra t h a t  belong to the N5hariija". 

During Nay and June ,  after BererIej hnd fixed a number of ext.ra trigono- 
metrical paint .s , I lel~i l le  and R - j d  surveyed the  "fort and  city of S r i n q a r  on the  
scale of 2 inches to mile, forming a handsome map"  [ 239--40 ; pl. 14 j2. 

Surve j  to the north had  h e n  ~ t a r t s d  in 1657, when Johnson laid o u t  t h e  princi- 
pal triangles odbd Brounlow had observed the final . bg le s  across t h e  m i  Plairls 
up t o  the Indus, lflilst .  the survey of Jammn and Kashmir  was being brought  to a 
close: during lS58, Alontgomerie sent. his triangulafors forward on "a new su r rey  ... of 
Ladak and Little Y ' j t ~ t " ~ .  This term, Litt.le Tibet,  bad  long been applied to t h e  
c o n n t q  of BaltisGn, xhicb  lies immediat,elg nor th  of  Kashmir  and  extends across 
t he  Deosai Plains and astride the  Indus to the  Knrakoram Range, +n't,h Skardo' as 
i t s c a p i t a l [ ~ : p l .  8;1~,290-1;~,147,227,239;pls.5,13]. I t so r ig iu  and  ~ ign i f i -  
cance is described on a later  page [ 240). 

A t  the  end of J u n e  1858, S h e l ~ e r t o n ~  =as sent north to carry forward the pri~~cipa.l  
serj, from B r o ~ n l o f f ' s  st.ations 01-erloobg t h e  h d u s .  H e  was t o  observe t.he 
poljgon round Skardo, and then a d ~ a n c e  towards Leh,  with fitations on either d d e  
of t.he r i ter .  nlont gomerie gave instnict.ions for t.he o b ~ e n a t i o n  and designation 
o f  m o w  peaks and for fixing ~econdary  points for toymgaphical work. H e  recom- 
mended n-hitemasbed cairns a s  u ~ e d  b-j Douglas t.he prexious season and b~ V'alker 
on  the P e s h i ~ a r  m n e y  ''when obseming to IOTT from high ground [ 216, 228 I". 
Shelrerton started uo rk  at t he  end of J u l ~  and closed on stations just above the  
juuction of the  D r i s  River. His obserrat.ions to the Karakoram p e a h  brought 
t,he height of K 2 to  be 26,267 feet. a b o ~ e  the sea [ 89 ; pl. 6 16. 

Johnson7 was directed to extend the  main approxixnate series to ZRh, and then 
to triangulnte the Shyok river "starting from i ts  junction with the  Indus"  ; 

T h e  prime- object of t h e  Shgok trinx~gulation h 1.0 r o v e r  a l l  t h e  coun1.q drained b3- t h a t  
r i ce r  vrith ~uf l ic i rn t  ...p oints for t h e  t.opogrnpl~icnl work.  Frovision should be m ~ d e  for t h e  
t r iangulat ion of t h o  larger t r ibutar ies  ... a-hjch will tzn i .nkeo u p  after ... t b e  rnein ctreem. ... 
y o u r  a t t en t ion  ahould b e  more  pnrticulerly directed t.0 IK?& aast of 77" a n d  n o r t h  of t h e  
shyol;. Po in t s  on t h e  ex t reme east  will be  very vnlunble. 

A reconn~issance  on t h o  f .inch wale chould br cnrafully rnnde. giving as m a n y  villepes 
as poSible. Enquir ies  should be lnnde about, all roads t o  Yi i rk i l r~d ,  about  t he  namr.6 o f t h i  
seraiss, well m of t h e  rangee ofpeoks .  All i n f o m ~ n t i o n   bout T n r k u n d ,  Shignr, orjd Hannz.  
x a g n r  should be  m i t t e n  downP. 

In1 )n .  717 ( 4 9 ) ,  21-T-59; cf. Stein ( 1 3 3 4 ) ;  F n r ~ u s o n  ( 3 s  ). 'DDn. 652 ( 6 )  & 717 ( 18?J. 
6-1040 ; Report 1858-9; ~ ~ c l o .  183 ( 30 ) ; I - inch d u r t i o n ,   OR^, Lib. ( 4 ). 'I)T)n. 716 ( 381 ), msr. 
t o  r u n j a b  G o r t .  30-11-.%I. 'loral form ~ l - f c r n d  to S k n r d u  01 c~fliciul mup. 'w i th  X c . ~ l e  8 s  rrcorder. 
4GTS.  Syn., rn ( xxi-4).  7assistcd b~ Scott 'staging shelkm. 'DI)o. 716 ( 310), 10-7-56. 



Part of the  KASI-IMIR VALLEY 
( overleaf) 

f rom Montgomerie's 4-inch survey of 1856-7 

From shret. 28 of Atlas of India,  published by 
John ll'alker 1667, scale 4 miles to a n  inch. 

R o u t e  hiap litllographed a t  S.G.O., Calcu t t s  
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ITo nt,~rtad 0x1  fh(i Rliyok noriaa en 4th Beptcmter and "though hinderea by bad 
weather observed a t  three high stations before closing for t he  season". His 
assistant Scott adranced the main lay-out up  the  Indus: 

B e ~ e r l e y  extended the D r k  minor seriefi started by Douglrts [ 2 2 7 4 1  to CIORB 
on t.he main series, and then observed a t  twenty +ations westwards up the Shingo 
' ialley towards the  Deosai Plaihs, "in veq- elerated ground" [ pl. 6 1. : 

Tile' completion of the Kas1;r;lir map  delajed the s t a r f i n  1869, and the par ty  
did not  reach Srinagar till 11th May. As field work now lay all to t,he north the  
late  st.art suited ae l l .  The  strengt.h had been much reduced, and o n l ~  llelrille 
and R l a l l  were available for~planetabling. Shelrerton remained at Dehra working 
on the General Report  till he took orer  charge of the Gurhagarh Series [ gr 1. 

Johnson spent  May on the  upper IIishanganga and then carried f o m a r d  t h e  
main series u p  the  Indus, sending Scott ahead on the approximate series. H e  was 
t o  give special attention t o  the  snow pcabrs [ 88 1, and to 
t h e  nnrnes of s ta t ions  a i t h  their  provinces, perganrlahs, e tc .  ... I f  possible Le,  t h e  capital of 
Ladkk,  s l ~ o u l d  b e  fixed from t h e  principal stations. 

T h e  approximate  series is t o  be pushed u p  t h e  river ...in continuation of last  year 's work,  
with s ta t ions  in  t h e  hills on  ei ther  side of t h e  river. This  series  ill for this  season only 
extend as fa r  as t h e  Zas1;ar River. T h e  s tat ions near  the  Zaskar m u s t  ...g ive suitable baaes 
for t h e  extension of t h e  triangulation u p  bo th  t h e  Indus  and Z ~ s k a r  rivers. ... 

T w o  o r  th ree  s ta t ions  must also be  selected in t h e  ridge be taeen  t h e  Shnyok and t h e  I n d u s  
in advance  of t h e z n s k a r  River  ... t o  cormnand agood  v i e a o f  ~ l l  t h e  peaks a b o u t  t h e  head of t h e  
Shayok River .  ... A careful reconnaissance on t h e  2-inch scale t o  be  made1. 

Wint ry  weather compelled him to close work in September ; 
In consequence of st.ormy weather  and  the  extreme cold a h i c h  t h e  nat ive lampmen could 

s tnnd  n o  longer, t h e  a-ork had  t o  be  closed a llt t le earlier than usual. ... T h e  weather a t  t h e  
beginning of Sep tember  was veq-  s tormy,  ... and  similar a e ~ t h e r  continuing a t  shor t  
intervals m a d e  i t  t o o  cold on t h e  higher peaks for t h e  nati\.e heliotropers t o  remain on t h e  
fitations till t h e  e n d  of t h e  month .  f he i1rennomet.er in t h e  d a r  t ime  wns often a s  l o r  a s  
15" Farh .  T h e  u ~ a t b e r  generally during t h e  field season of I S59 has  been very unfavourable2. 
Sc0t.t brought the  approximate series to its tenninal stations beyond Leh by t.he 
middle of Jul-y, and then ran a ruinor series up the Ziinskrlr rallej. for ttclpographical 
purposes. 

M t e r  t,rianguIation beyond the Zoji La to provide points across the upper Dras. 
and Suru valleys, B e r e r l e ~  extended the main series t.on-ards the head of the Indus. 

T h e  general object  of the  Upper  I n d u s  series is tocover  with G . T . S .  points for topc~grnphi-  
cal purposes all t h a t  portion of then lahara ja ' s  Lndak t.erritoq- t h a t  is drained by t h e  river l n d u s  
before receiving t h e  Zanskar t r ibu ta ry .  ... 

A single series of  sj?nmetrical triangles ... nil1 be  suf i r i en t ,  ui t .h  minor branches for t h e  
Hanle  a n d  o ther  large t r ibutar ies  t h a t  there  may  be  be tneen  I,eh Rnd theChinese frontier.  ... 
T h e  Upper  I n d m  series forms a mos t  impor tan t  section of t h e  K ~ s h m i r  Series [p l .  6 1. ... 

Mr. Neuville will accompan-y you ... till it  is necesqaq- for him t o  join hlr. Johnson ,  w h o m  
he  is ul t imately to a s i s t  in t h e  o b ~ e r v a t o q J .  

After sending ou t  his triangulators llontgomerie himself set out. to Ladgkh, 
taking blelville e t h  him4. H e  trarelled up  the Sind, crossing 
t h e  Zojji L a ,  t h e  U m m y i k a  L a ,  Phot.0 L a ,  and  o ther  paeses. E n  route  t o  t h e  first some snow 
was  encountered a n d  R road had  t,o b e  cu t  a-ith hatchets ,  hu t  fur ther  on-tho' t h e  pnpses a e r e  
higher-no snow was  m e t  with unt i l  af ter  pasing Leh. ... A t  Kargil,  t h e  largest placein t h e  
Sooroo valley, Lieut .  Melville commenced his work. 

After completing about 500 square miles of i-inch planetabling during July 
and August, l lelrille "was laid up  from orer-exertion and forced to get medical; 
adrice". H e  spent  the rest of t,he season at Srinagar on light d u t ~ ,  joined by Ryall: 
who also had fallen ill whilst on dctail sur rey  on the Upper Kjshanganga,, 
Montgornerie continued hie tour and ,  
af ter  rewhing  t h e  I n d m  River, ... had  in consequence of t h e  height of t h e  river to march by 
an upper  road with a low range of 1 4  o r  16.000 feet between him and  t h e  Indas .  

' D h .  717 ( 53. 58 ), m m. to Johnson. 3011-5-59; properly ZiasLirr. from T i h c h n .  mrnning white 
copper" [ Z O S  1 ~ 5 1 ;  &Terra ( 2 1  n 14 ) ; HJ., ~ m ,  1 9 5 9 4 0  ( a-91 ). l ib .  ( 96 ), 3 - l M 9 .  ' DDn. 
717 ( 58 ), 7 4 - 6 9 .  '5Ielr1lle & R ~ n 1 1  had oompleLod their  6 7 .  of Srinsjar  town [ 232 1. 



After inspecting t h e  triangulating party under Mr. Beverley and ... t h e  approximateseries 
under hlr. Q. Soott, ... Captain 3Iontgomerie pushed on to make reconnabsanoe of t h e  upper 
pnr t  of the Indus  and of t h e  m-mUed tableland of Roupshoo. ... Spent the  end of July and t h e  
beginning of A u w t  in Roopshoo, and reconnoitred as  far as the  great  Chomorari Lake  
[ Tso blorari], ... B splendid sheet of a a t e r  perbaps 20 miles long. ... 

Roop8hoo ... consists of B ~ e r i e e  of lakes, or  the beds of what  have ... formerly been lakes. 
From these, which a re  generally a t  or over 16,000 feet, mount.ains with tolerably eaey slopes 
rise u p  t,o some 18,000 t o  19,000 feet. ... TO the  south of Cbomorari Lake  they rise 
perhaps to 21,000. The  lakes ... are generally landlocked, receiving rivers and discharging 
nothing. They h a r e  become more or less salt. A want of drinking a a t e r  is conerquently 
one of the traveller's difGculties [ 2351. 

Captain hfontgornerie hopes that  the t r ianpla t ion  nil1 be successfullg carried u p  to t h e  
Chinese frontier and south of the  Himalayan ridge, though the  country remaining ...p resents 
tru]g formidable obstacles. ... Fuel ...g ets scarcer and scarcer. ... At &st v5llow sticks about  
t he  thickness of the  thumb were to be got, tben furze.bush roots had to b e  dug  out, ... and 
finally near t h e  Chinese frontier nothing except cowdung was t.o be had, and the  greatest  csre  
was necessary t o  select a place for encampment where Tart,ers had f o r m e r l ~  been' [ 2361. 

F o r  senson 1860, Jlont,gomerie had fourteen assistants-triangdators, Johnson,  
Beverley, Clarke, Neuville, Scott, and H. E .  T. Keelan-planetablers, Austen, 
J I e l d e ,  Bell, RyaU, Todd, LOT, Atkinson,, and Bolst. H e  left. Dehra on  
t h e  8th March, reached Jamoo on the 10th of April, and Kashmir on t h e  30th. ... During 
Februar3. and BIarch there was a great deal of  torm my weather during ~ h i c h  immense q u a n t i t i e ~  
of snow fell in the  mountaim. ... This snow is stiU [ J u n e  ] v e v  heavy on tbe  hill eides, and 
has given a great deal of trouble during the ahole  of May. ... Even on entering K a s l ~ m i r  t h e  
par ty  had a good deal of trouble in crossing the Fir  Pnnjol P a ~ s .  ... 

Capt.ain blontgomerie p u t  the  new planetablers t o  work on a large scale, and ...p repara. 
tions were made for taking u p  work in the Eishangm~ga [ 233 1. Each new planetabler was 
attached to one of t.he old surveyors +th a duplicate board. ... 

Aft,er starting the  topographical surveyors on their work, and d r a a i n g u p  instructions for 
an  extension of the hishangunga trimguletion, Captain blontgomerie commenced lat i tude 
observation& at Poshkar H . s . ,  ~ n d  though much hindered by stormy weather finished t h e  obser- 
\-ations by  the  28th of May. Capt. M ,  then t.nok u p  latitude a t  the Gogipatri H . S . ~ .  

a result. of these o b s c ~ ~ a t i o n s  made "to determine the  amount  and direction of 
att.ractiob" JIontgomerie found a southerlj  deflection of 22" [ 132-3,137 n.1  13. 

Har ing  pre1)ared the  large number of planet,ables "required for t he  t o p -  
p-aphy", and ~ e n t .  t he  t r iangdators  off t,o Ladiikh-" t,he &st. part3 leaxing on t h e  
, ~ 2 t h  [ Johnson 1, and the  second on the 19t.h J lme [ Bex-erley 1, and 60 on in sue- 
'cession as fast. a s  the  carriage a~a i l ab le  would ad1nit9'--lJontgc)merie startc.d for 
Lad5l;h himsttlf with Scott as assistant. Scotst unfort.unately "fell sick a t  t he  foot. 
of t,he Zoji La",  and had to return to Srinagar, -here h e  got  into req- serious 
trouble and had to resign from the Department. This troubler;ome business corn- 
pelled Montgomerie t o  bre.ak off his tour and burg back to headquarters. 

Jolmson'e first. task a a s  to make the h a 1  obsenat ions  at. the last three stations 
just b e ~ o n d  Leh. H e  then commenced a minor series 
from t } ~ e I n d m  to the  Baralacha Pass, crossing the t , ~ b l e l ~ n d  of Rupshu and the  upper pa r t  
of t he  Zanskar district, ... appropriat.ely called the Rupshu series: ... The main object ... is t o  
cover the aho le  of Rupshu and as much of the upper pnrt of Z n n ~ k a r  as  possible a i t h  ...p oint,s 
for topoFaphicnl work. A junction should ... be m d e  a i t h  ... t h e  K0rt.h-West IIirnalnya srries 
[ 202-4 1. ... Junction a i t h  t.he Zn~lskar trian&ulat.ion will b e  necessary [ 233 ; PI. 6 1'. , 

H e  completed this connectjon during the two EeasOnR 1860, and 1861 the discrepa1lcy 
at hjs junction zrit,h t he  work of 1851, C O ~ ~  to 0 . 6 3 "  in latitude-0.28" in lon@- 
tude-and one foot in height [ Z O Z ,  2561. I t   as from t h i s  triangulation t l la t  he 
fixed p i n t s  along t h e  21,000 foot. crest running nort.h of t he  Spiti  ~ a l l e j s .  

Bwerleg was to extend  hi^ Upper lndus  series, b u t  to "be careful to prevent  
colljsion n-ith t.he Chinese authorit,ies ; ... your I t d ~ a n c e  parties ~ ;hou ld  a-rojd 

1 DDn. 717 ( 6 2 ) .  P.t.~wrt, J u l ~  k .4op., 1859; ib. ( 182 ), R w o n  185S-9. 'ib. ( 155 ), 19-680. 
&port Ll\16rch-Yag, 16W, Poshkar 34' 2'; 74'  30'; 8.337 ft., 20 m. f rom Srinagnr  and 7 rn. E. of Gulmsrg. 
C*gip~tri d o a  Gognjipatbnr; 33' 61'; 74O 39' ; 7752 ft. 'Rurrard f o m d  these deflectiom "not 
QTS., x ~ m  ( 631 ). 'DI)n. 717 ( 513 ), 13-5-60. 'including " rclch~ p i n t "  P t u q l a  2 [ 203 1, ht. 23,050, 
from ~ ing l c  ioterswtioo and W l e  rcrtl. angle, o b r i o u s l ~  misidrntifjed [ 8z ,g1 ,  221, 5 d  n.4 1. 



the  inhnbited portions of the Chinese territ.oriesW. During J u n e  he had observed 
15 triar~gles arid visited the  very lofty stat,ion of Pashusphu H.s. ,  19,572 feet above 
the sea, perhaps the  highest from which regular observations have been Elit,herb 
taken "I. During 1861, he coniplet.ed the series east.n.ard to  longitude 79" and then 
swung south to cover Hanle [ pl. 6 12. 

The heights of the peaks occupied were deduced 
from reciprocal observations, a n d  in no a i s e  depending on t h e  uncertninties of the  barometer  
o r  thermometer. ... Johnson  twice observed a t  ... 19.979 feetS a n d  Beverley a t  19,958. ... A 
trigonometrical m a r k  was erected o n  a point 21,480 feet, b u t  unfortunately there am n o t  
sufficient space t o  p u t  a theodolite on  it .  ... 

'I31e group of p e a l a  beyond Shayok which Captain IIfontgomerie sRw from Rupqhu lrtst 
year h a v e  tu rned  o u t  to be  over  26,000. ... Further  observations h a v e  been tt-iken t o  K 2 ,  ... 
height being a b o u t  23,267 feet above  t h e  Pen, t.here heing a s  y e t  b u t  one mountain in t h e  
world h o a n  to b e  higher, viz., hlount. Everest [ 88, 92 1'. 

JIontgomerie claimed t h a t  amongst the distant peaks fixed rras, p r e s ~ ~ n ~ a b l y ,  
"the great G p  Peak,  p r o h a b l ~  from 23 to 21,000 feet. above the seaw6. 

Clarke took up the  Zgnsksr minor series, follon-ing "tlie Zanskar Ri-rer from its 
junction with t.he Indus  to its source near the Bara Lacha La". Neurille, after 
having fixed points in the  JCishanganga valley, extended the  triangulation of the  
Shyok and Nubra  t h a t  had been started by Johnson in 1658, "carr j-h~g his series 
w e r  the  lofty ridge t h a t  se.parates tahe Indus from the Sha3ok b~ means of some 
very high st,ations over no less than 19,700 feet". 

After conipleting the ;-inch surrey of the bshanganga  valley [ 232 ] b~ J u n e  
1859, the  plarietablers n-ere all moved to st.art t,he $-inch surrey of Little Tibet  
and Ladakh.  3lelrille "sketched tlie greater par t  of the  Sooroo and Dras -rallies, 
including some r e r y  tiificult ground near the Kun and !Tun peala n-hich are sur- 
rounded with great  glaciers, ... as also a very d f i cu l t  piece of the IT'ardn-an ralley 
[ 2 2 -  1". Joined by Bolst in 1661, he reached t,he Bara Liicha Pass, folloa-ing 
Johnson's t.ria11gulation. He t.ook a 11unber of photographs of glaciers and pic- 
turesque rocky scenery in the  Ziinskiir and Padam region [ 141 ]. Todd, who tluririg 
1860, bad been kept in the Kicha~~ganga  r a l l q ,  moved in lS6l to e.astern Ladskh t o  
sketch the  high table-land and salt-wat.er lakes of Rupshu.  Tbe Tso 3lor;iri a a s  
found t o  be 16 miles in length, and 2 to 3 n~i les  in breadth surrounded by 1):ire 
mountains rising 5,000 feet above the lake to  20,000 feet above t.he sea. Herds 
of Tibetan antelope and the  Iyang, or wild ass, were cornmon on the s t . 0 ~  
slopes, and  t,he waters teeming with duck and geese [ 23.4 16. 

During 1860 and 1861 Bell surreyed up the lrrdus t,on.n~.ds I k h .  Rxall slir- 
reyed tlie Sh-j-ok and Kubra  gorges and the \r-ild mountains they drain, whilst 
Bolst's "delineation of t he  plains of Deosai is both and artistic". 
Austen rejoined from England in June  1860, and sketched the terrific s lo~)es  of the 
Karnkoram northu-ards from Sknrdo. He cont,inued westward astride the Indus  
during 1661, through the Astor arid Shignr valleys, and ascended the lialtoro and 
Biafo glaciers, pitching camp on strips of n10rnine7 [ 8 g ] .  nur ing  lSGO 
topographical ~ k e t . c h e s  a-care rnnrle of t h e  whole \.alley of t.he Iridus frorn Skardo t o  Lch.  as well 
ss tho whole of t h e  Sooroo ~ n d  Drnq vtlllies, t h e  plains of Dd03ai, a n d  a large part.  of the  Stiignr 
valley nor th  of Skardo ,  with a portion of the  S u b r a  or Shayok vallay. 

T h k  large t r a c t ,  ... in all a b o u t  12.000 Rqurire miles, had been trinngulatcd in previous 
sewom, a n d  ranged from a n  a l t i tude  of 27,000 t o  8,000, though eeldom under  10,000. It 
included nearly 400 square  miles of glacier. Ct- ipt~in Austen's growid rose t o  nearly 27,000 
feet, a n d  one of t h e  glaciers is a b o u t  11 miles in length arid from f t o  2 mile3 in b r e a d t l ~ .  I n  
Lieut.  hlelville's work t h e  peaks r u n  u p  t o  nearly 24,000, and under  K u n ,  t h e  highest peak ,  
one of t h e  glaciers is a b o u t  10 miles broad.  ... 

T h e  plairis of Deovni Fire, perheps,  t h e  m o ~ t  curious topographical feature ... sketched dur ing  
t h e  semon.  T h e y  conaist of abollt  580 squnre miles of gent ly undulnt ing ground,  averngirlg 
I 

' Johnnon o t d .  ~t Xels  ~ . s . ,  19.036 in  J u n e  1R51 [ 2081. ' M R I O .  114 ( 12 ), B r v r r l e v  ISGO. touards 
Hanle. 'sod a t  OO.O'X) in 1861. '1)Dn. 717 ( 274 ) ;  51 ( 83 ), Roport for 1890. ' ~ , > j c r n  milpi  dliov 
a Gya peak. 22. 290 f t .  20 m. 8 .  of Tso Xorari. 'Todd's arr. pub. RwxLz Papera, c x x \ u ~  ( 4 0 2 )  ; GTS. 
8yn., m ( ru- i i - - -C ) ; DL)n 61 ( 60 ), &port 1S60, mM., 2 0 4 - 8 2 .  ' one  r T .  section n o w  in svg. moreurn  
a t  D e b r a  [ q8g n7 1. 



nt lotwt 14.000 fc*c-t trbovt: t.110 ~ c ~ r 1 ,  1111rrv1rr1clt:d CI I I  a11 8idrfl by rllggccl fnol l r l t l~ i r~f l  rllllrlirlg 11p tq 
f r o ~ n  10,000 to 17,000 [ 2 2 9 1 .  

Uu:-irig I X[ICI tlrr* 11: l r . l~  c o n ~ p l ~ t c d  13,500 squarc  niilcs of t r i n~~gu ln t  ion a n d  12,166 
1nile3 of f-ir~cli. tol)ogrnl)hj1 u.11ilr;l for lF;f;l, 111~ o u t t u r ~ ~  of triangulation, came t~ 
1 2 , Q O O  squ:trc miles, and  of f-i11c1) sl;etcl~ing, a?)ol,t 14,500;  l r  

Tr-irrrig~~lrrt.iorl e u t c n d t d  ovc r  ... znnsl;nr,  I ! I I ~ ) ~ ~ I u .  a n d  fllrrt 11nrt of  t)1r U J ) j ) C T  vnl ley  o f  
t11r I n d u s  zlttnr Ilnrllc xvl~ich b c l o r l ~ s  t o  t h c  J ~ I I ~ I O O  J lohnr~ l jn .  I'oint-q \ \ .ere fixed a l o n g  q 
grc*n,t 11nl-i of t11e C11inc.w f ron t i r r ,  cind wlr)e  ctnt ions \r.rrc f x c d  wi t l i i r~  ( : ) I~ I I ( .H(~  t . t : r r i tov.  

011 t l ~ r  \vc?st tllc. tr ir ir i~ulri t  ion U.RF ( 'xlt .11dt~1 I I ( .~OSS tile K1111piirr vnll(,\. [ 227 1. R ~ ( I  f r o m  i t s  
r1ort1rrl.n r i d ~ r  tx*vc.r:il j)c::~ks \\csrc, f ixrd  1)(.?.1t11(1 t11(. I r ~ d u f i ,  n fin- t o  1 1 1 ~ .  rlorllr of S ~ v n t .  nncl orle 
J ~ I  n11111)l~. j11st t o  Il1(5 R C I ~ I ~ I I  C l~ i t r i l l ;  ... 

'I'l~c, t ~ ~ ~ o g ~ . : i l ~ I ~ i r n l ~ \ \  or1; jw0grr~.<cx3 ntl111i1 r11)1>. ill Lit t lv 'J'i\,t,t, 0 1 1  t11(, Sl~).trl; I<i \ .cr ,  in 
Zc~r~skt i r ,  R ~ I J I S ~ I ~ I ,  n11d t l ~ r  1111j)rr vn l l r s  o f  t l~c ,  I I I ~ I I S ,  v n \ - c ~ i ~ ~ g  n Iilrg(. I ~ I I ~ I I  of t l ~ f l i ( , ~ ~ l t  ~ I I I ~  V P ~  

c l r v a t c d  r o l ~ n t r y  11-rlvrrscrd b ~ .  gignntic: glri(.icrs. ... 
B r y o ~ , d  t l ~ c  l l i r n : ~ l t ~ y : ~ q  t11r s r ~ o u -  Iir~c bec.11 1 r . s  t h n r ~  on ... t l r r  outer. 1.:111~1'-$, 11111 o n  t h e  o t l ~ e r  

hn r~ t l  t11c.r~ l ~ r l s  1~1.r11 R grrnt  i l i r r c~ i se  o f  h a r d d r i p  irorn t h e  sl~nr.scrlc,ss of  t11e p o p u l a t i o r ~ ,  a n d  
fl ()In t ) i r  d~f l i cn l ty  of ~~roc.nr i r ig  food nnd fllel. i11r l a t i r r  h r i 1 1 ~  11urt irlrlarly fe l t .  ... F o r  a t i m e  
111c. sur\.cSyors l i nv r  1)cr.n cnl irc:l>. dcl>c.ridrnt on  ynk nnd otflrr  d r ~ n g  fo r  fuel ,  c c c n ? i o n ~ l l \ .  n ided 
b?. t h r  t l ~ i r ~  rcints of 111(! ? ' i l~r tn l l  i11r7.r n - l ~ i c l ~  rn11 11e ~ r u b b r l d  u ~ )  11t:rr R T I ~  t11t.r~ [ 2 2 9 ,  234 1. ' 

At  first t l l r  ~ ) o l ) l ~ l r ~ t . i o n  ... ( , o ~ ~ l d  nll ~rndr t . s t r ind Il irrdl~stfini ,  hut l a t t e r l y  h n r d l ~ r  a n y  of  t h r  
i nhsb i t r in t s  Irn\-c 11nd t11r lcr~qt. i d r a  of  t1111t In~ tgunge ,  rind cornrn~lr i iwt . ion in L i t t l e  T i b e t  and 
Lndnl; hns bee11 ~~rc : r s sn r i ly  t a r r i r d  or1 11y Inenns of int.zrprt.trrs. ... 

T h r  h r i ~ l i t s  of  nll in~j)ort,?nt jinsscs, ... t o \ r n s  a n d  \-i l lagrs,  of j u l~c t io r l s  of  utrt,s-, 
arid obligntor). j1oint.5 ... 1111ve I)c.tr, (1rtc:rrnir1c.d. 

O n  t l ~ r  13rrin1tiI1 Il:lr~gc, orir g1ricic.r \vnc f o u ~ ~ r l  t o  h r  11 1 I I I ~ I V S  long. n r ro th r r  94, a r ~ d  ... rnnrly 
m o r r  t ) e t \ r c rn  6 n n d  7! rriil(:s irl Ir11gt11 [ 235 1. I n  Fooroo val ley  t h r  E'urktsi g lac ier  
fount1 ...'i4 ~ n i l r n  lorrg. ... n u o r ~ d c r f ~ l l  torrc.r~t of  i c . ?  thnt  t111111)lrs don-n t h r  s ide  of N u n  Kuul 
p c a k ,  a.hir)r r ises t.o o v e r  23,000. ... I n  Z : I T I C ~ R ~  f h r  18rfVst vn.5 t l i r  o r - u n g - D r u r q  glnci r r .  15  
1nilt.s in Ic~r~gt t i .  ... I n  t.11~ hlus tngh nrld I<nr:il;ornrr~ rnngr  o r ~ e  glacier  FIR-. b een  f o u n d  35 
rnilrs,  nnoI11c.r 23 milt-s, in 1(,11gth. ... 

Cr~j> tn i r~  3Ioritpor11rrir ilrul t o  t ~.:iir~ n . . . nu rn l~ r r  of cur\.c.>.rlr-s, nnd--marc c~sprcinl ly  in  t o p o -  
g ~ . ~ p l ~ i r ; ~ I  work - nr1 r r i t i r r ly  ncw st.nff o f  I L C S ~ C ~ R I I ~ E  who  ... x r r r  ngairi r i l l  r r rnoved ,  ... R I I ~  a 
t.11ird s r t  f ~ n d  f.o 1,c t r a i r ~ r d ,  a n d  ... t r a i r ~ i ~ r g  1)ns now comrnt-~)rc.d for t h e  f o u r t h  t i m e .  ... 

'I'hr rornrnis.;:~rint nrid f i ~ l a ~ ~ c i n l  t r r r . n r~ge~ner~ t s  ... were in t ~ l r c ~ r ~ ~ c l v r ~ s  \.cry dif5c:dt .  F o o d  
11r1d s o ~ n r t i r n r s  t o  11c' crrrric,d I5 1.0 30 rnnrches.  R e a d y - r n o r ~ ?  p a \ - r n c n t ~  h a d  1.0 t)e r n a d r  t o  
t,lic Tnr tn r s .  T l ~ r  trrrnsrnissiorl of  I r t t . r rs  wns  not.  ensg. Cnptnirl b l o n t g o l n r r i t  he-9 h n d  ... to 
a r t  xvitll t . 1 1 ~  g r r n t r s t  t.?ct. ... All ccl~nj~lic.ntions h a v e  twrn  n\.nidc,d. arid 1.11~. strr\.cSj. 11:~s con-  
s r c l~ i rn t l> .  1,c.c.n v i ru-ed f t~vo i~ r r rb ly  1)). t h r  b l : j l i :~ r~ jn  a n d  llis 1 1 i ~ l l r r  crfic.irils. ... 

13nrorr1c:tcrs nrl0 boiling t11c.rr1lornrtrr.s 11nx.e h r r n  in c , o ~ ~ ? t n n t  IIS(:, a n d  a g r rn t  rlurn11r.r of  
o l ~ s e r v n t  ions 1111vc Lrrri  rc,c,ordrd nt nll 11c-iphts. ... Frorn t11rscs ... (lapt:~in 3lcrntgor11rrir  1 1 o p e ~ ~  

t ~ r  nhlc  t*) dc t luv t  s o m r  genrrnl  r~~l t . . s .  n s  i r ~  rrlnn). rn s r s  tlrc.sc. o t~sc , rvnt  ions 11n\.c, 11c.c.n t n k c n  
a t  stntiorls ~ 1 1 o s r  l ~ c i g l i t s  rlrr k r ~ o n n  froln t11c t r i~onon1c t r i c ,~ i l  \rorl; [ (,o, 2 ~ 8 ,  2 3 8  1. ... 

I f  thc. u.c\ot.ller is  frivo~rrnlrlc, nrld t l ~ r  rfft.rti\,e s t r ~ r ~ @ l ~  ... rrmrlirlr: t h e  .wrne. ... I h r  n-ork ... 
mtly L r  b1.011g11l t,o a close in nt  lc:3~1 t \ v o  ~ ( ~ r i ~ o r ~ s  rnorr?. 

For  I S ( i 9 ,  ~ l o ~ ~ l g o r r ~ e r i r ' s  s taff  was rc~d~ic-ed to Jolirlson. J:c:~crlc\-. and Cl;ir-lie 
for t r iar~g~llat . ior~,  At~sf.c:r~. fil(~lvillc, K\-all, Todd,  Low and Hoist, for d ~ t n i l  sur rey .  

Joh~lsorl :tr~d CI:i!.l;t. n.c:l.cb to ~ I I I I  :I ~ t ' ~ . i t ' . ~  of t r i i111g1~~ c:n~t.n.:rrc'l from I,c:h t < ~  . , 

t l lo c,nqtrr~i c:r~d o f  1 1 1 ~  C ~ I I I I I S I . ~ I ~ I > L ~ ~  \.r111ry, wit11 n l ) rnr~r l r  r r l ]  i11(* St~!.crk \-fill(.>- tc~u- ; i rc j .  t l , r  
K < r n l ; o r n ~ r ~ I ' n ~ i ~ .  ' ~ I I C .  o l~ j ( ! r t  ... is, l s t . ,  t o  r o \ , r r  ... nll 1 1 1 ~  \1!11111rnjti's t t .rr i t .o~-irc . . . ( , r ~ ~ t  o f  1 o r 1 ~ -  
i t .ude 78" firid 11Ort.)1 of  I:lt.itlldc 33" 45', rtnd ?!Id, 1.0 f x RS Innny 11oi111-q a s  j105~iblf' in  Cflirir-~e 
T n r t ~ t r y  t . o ~ r n r d s  I l r h i ,  t l ~ e  c r i ~ ~ i t r ~ l  of l i t ~ o t r i r ~ .  ... T11c l)c 'nli~ in 1.11~. cr~qt.rrrl c :o~ l t i r~~rn t io r l  of  
tllrJ<nrrlkc)rnrn H n n g ~  u ill 1 ~ c  111or.c cspc.cinll?- t l i r  object of y o u r  a t  tel l t  ion.  -.. 

7')lr t r i n r i ~ u l n t i o ~ i  s l ~ o u l d  h e  nti lnrd 1 1 1 ~ .  Cl1nngc.1irrlrrio Sericss, nrld nll )rt,nks n r ~ d    lo ink 
t i i t l l n l~ t .  II :LTIIVS ~1101lld LC r r c o r d r d  nc E l ,  E2. E3, r t c .  ... Yo11 m u s t  be crrrc*ful to prt .vrrl t  R U  
collisiorl wit11 t .hr  C l ~ i r ~ r ~ c  Tnrt.rirs 1.11~. c c r ~ n r r ~ o ~ l  l ~ n t ~ r l d r i r j ~ .  ' 



Johnson canied this series about  100 miles-the average height of st.at,jons being 
19,877 feet-and fixed peaks in the  Kuenlun mount,ains to the north, including 
E 61, 23,890 feet. H e  then spent the whole of 1863 in recess a t  Dehra Dun,  his 
first-respite from strenuous mountaineering for nine years. 

During 1862 and 1863 Beverley triang~ilated the Astor r a l l e j  and  cut  in "numer- 
ous pea ks... in the ranges beyond Hunza and Xagar ", xhi l s t  in 1863 Clarke corlllect- 
ed u p  the Ziinskiir and Rupshu triangles. 

On the  detail survey A u ~ t e n  w0rke.d up  the Changchenmo and  with Pullan 
&etched the Pangong Tso and its st,ring of lakes. Blelville's health broke do- 
again [ 233 ] both seawns, b u t  Rjall sketched a large area of the  desolate plain of 
Lirjgzi TBng north of Changchenmo [ PI .  6 1. 

Todd sketched the detail course of the  Indus river, and t o  t h e  sout ,heast ,  Itas 
far a s  the  Tartars  would allow him". 1,o-x sur re jed  the  Astor valley to the west 
during 1862 b u t  nas forbidden to cross t.he Indus, the  X151lar5ja firmly refusing 
to lot  any  swveFor h i t  Gilgit. 

JIontgomerie reported 7530 3q. miles of f -inch surre-j- completed during 186.7. 
Only a b o u t  4000 sq. miles have been left unfinished, all to  t.he nor th-eas t  corner of Ladak.  

W i t h  this escept ion t h e  ~ r h o l e  of t h e  materials a re  now available. T h e  ground sketched 
... embraced t h e  whole of the  Pangong Lake,  including t h e  eastern portion of it in Chinose 
T&T; ... t h e  course of the  River  Indus  ...[ and  ] u p  to, and  slightly beyond, the  Chinese 
boundnry ; t h e  Tartars  unfortunately prevented aU further  progress u p  t h e  river [ 239 1'. 

111 lSGi Johnson returned to  Ladfikh with Clarke and Low t o  finish off the 
distant  patches n-ith rough sliatch uork .  

T h e y  hRd considerable difficulty in crossing the  Hirunlayas ; ... by t h e  Zoji L a  n o  less 
t h a n  19 miles of s n o a  hnd to be traversed. ... [ Travelling u p  tho Shyok ] nlr.  J o t m o n  pushed 
on  to t h e  Changchenmo valley. ... A great pnrt of t h e  p l ~ i n s  ... were still covered n i t h  snow, 
even a t  t h e  end of July.  ... 

F r o m  C h a q c h e n r n o  he  advanced first in  a northerly direction [ t o  t h e  nest.ern limits of 
t h e  Lingzi plains]  ; then raturning in a south-westerly direct.ion ... he  approached n r ~ r l y  t o  
t h e  [ u p p e r  ] Shyok River, b u t  findjng t h a t  there n a s  n o  p a t h  of a n y  kind along tha t  river, 
he  msrchad r ight  over t h e  mountains  tlll h e  s t ruck  upon t h e  Yarkund  road. ... 

H e  msrched on  t o  t h e  l i ~ r a k o r a r n  Pass  a n d  descended th ree  marches into Eaqtern 
T u r k i s t a n ;  ... h e  returned t o  Leh a n d  thence t o  Kaqhmir. ... air. Clarke advanced t o a a r d p  
t h e  ~ R ~ R ~ O ~ R I U  by t h e  S u b r a  with supplies which proved very u.qefu1, ... h u t   hi^ services 
were n o t  required for ~ k e t c h i n g  a s  t h e  whole of t h e  ground h d  been surveyed ...[ by ] 
Mr. Johnson. Xr. L o a  had great difficulty in proceeding u p  t h e  Shngoli River  nnd ... sketch- 
ing ... in t h e  Cbangchenmo and S h a ~ o k  \-allies2. 

I n  No\-ember 1861, hIontgomerie reported the completion of all Currej  "of t.he 
dominions of H.H. the Maharaja of Jnmmoo and K ~ s h m i r "  a s  far a s  is " a t  present 
accessible to Europeans", and t u o  months Inter he applied for fnrlough3. His great 
task had been completed, and he had been contin~iously on d u t y  for thirteen years. - . .  
H e  asked tha t  Jollrlson might be given one last, opportunity ; 

A great m n g  more points ought  to  be  fixed ... e m t  of t h e  Pangong Lnke. ... A n  area of  
a b o u t  ... 16,000 square miles might be  sketched a i t h o u t  interruption. ... 3Ir.  J o h r s o n  might  be 
able  to ex tend  t h e  t r i a n q l n t i o n  with a n  8.inch instrument, a n d  even  a i t h o u t  get t ing on to 
t h e  range  ~ o u t h  of Khotan he mlght b e  n!)le to fix more points to t h o  east.b. 

Permission a n s  granted and Johnson left Dehra DCin on 1st >lay 1SF5, and 
reached ILeh on 17th July r i a  Sirnla and Rfin~pur. Here he received a n  inrit.ation 

from the "Kilan Badshah" of KhotRn to visit his c,zpit.al, nchi ,  v-hich ~ rou ld  take 
him across the  frontier in breach of standing orders. There wa.9 no tirne to obtain 
permission from India, but  he was not the marl to miss an opportunity. 
- H e  crossed the Kuenlun by the  Yangi Pms,  climbing three of the peaks fixed 
by his t r ianpla t ion  of 1S6hnnd sket.clling a x-i-ido area beyond. Unfortunnte1-j his 
board had been \~ rong ly  plotted so t h ~ t  his work was ou t  of position and had to 

. ' O R  Trig. 1 8 5 - 3  ( 3 6 ) , 1 r w . ,  1-R-03; 1 8 6 3 4 4  ( 0 - 3 ) ,  DOE. 1-11-81;  QTS.  S-m.. T L l  ( XIIT-rii 4); 
JR0.9.. 37. 1807 ( 313-63 ) ;  DDn. 53 ( 303 ). 9 i - 3  435. '1)Dn. 51 ( 118 ), rnu .  to ST3 2 - 1 2  ; GR Trig.  
1663-64 ( 1 4 4 ) ;  (37'9. SP., vu ( xxxrii-is-4) ; Kood's criticism of Johnson's K a r a t o r ~ r n  w o r k  S I . ,  
Rrrmda nn. A ( 96-35 ). 'DDn. 61 ( 117 ).7-11-81. 'ib. ( 1 2 5 ) ,  16-1-05. 



bo rectified on hi6 return t o  Dehr~ ' .  H e  \\orlied acrofie t h e  mountains  till h e  \VW 
m e t  by a dcplitation from Kl~otrln and conducted to Ilchi, uh j ch  h e  reached on 
17th Septenlber. Receiring a u a r m  nelcome, h e  stn5-ed there abou t  two weeks, 
m a l j ~ i g  e c ~ e r n l  excurfiions to the east. He then returned u e s t n a r d  through Sanju 
~ n d  Slinhid~illa, climbing several penks and ~Le tch ing  RF h e  went .  He c r o s ~ e d  
t he  l i n rnko rn~n  Pass  from the  north, height 16,270, t o  reach L-211 on 1s t  December'. 

Tliough n e l ~ o m e d  for its'geographjcal ~ a l l i e ,  t h k  renlnrknble journey brought  
m official rebuke which contrjbutcd to Johnson's resignation a n d  mceptance  of 
a post in t h e  3l;lhnriijn's service on three times his surx el- salary. 

I n  1865 tllc l i ~ ~ 1 1 1 ~ i r  par ty mo\ ed to t he  surve? of Kumaun  and Garhn  &I3. 

J lany maps  and mcmoirs were prepared from 3Iontgornerie's Kashmir suITe1. 
TJlc '4-irlrh N a p  of l i a s h m i r  rr.itlr part of A d j o ~ n l  J lou?>la ins  u a s  drarrn in four 

sections at. Dehra Diin and  despatched to Calcutta in 3la-j- 1S5g4. It ~ t r e t c h ~  
from lucridian 74" on the  n e s t  to 75" 40' on t h e  east,  and  southn.ards to t he  British 
border. On t h e  north-east it corers t he  Lolab valley and  then follows t he  range 
t.hrough Hant ,  and H a r a n ~ u k h  to the Zoji La. It bears a note  on i ts  construction ; 

Heights  of tri&onometrical s t . a t i o ~ c  ... depend on t h e  provisional height  of Bauog  Obser- 
vnt(, q... 7,454 feet [ 21.66 1. lqeights o fpmses  ... chie fly... f rom e.ompnretive obfiemations + th  
b a r o ~ n e t c ~ r s  nrld boiling point t l i e m o ~ n e t e r s  [ G o ,  236 1. 

Glaciers and  beds of peqwtunl  s n o a  ...in emerald green. ... Cornpiled b y  a.. H. 6co t t ,  
Clliei Draftsnrnn ; ... d r a ~ i n g  and  jlrinting by Sheik Golarn K a d a r .  

[ Ron&, red--Rivers, b l u e H i l l  shading, vertical hachures -"Cla~  c M s "  in Jnmmu 
area,  bumit sienna-Kames of special interest include :-Srinagnr or Kashmir-3lnhadeo or  
B o o n . n . a ,  19,OS'i ft.-Gwaslibrnri o r  Kolahoi, 17,639 [ p l .  I 3)--Ambemath C a v e  1. 

In ackr~o~t-Iedgirlg its receipt TbuiLlier mid t.hat h e  intended t o  t ake  i t  h i n ~ ~ e l f  
t,o the. Govc:nror Gcncrnl's 3 I i l j tnq  Secretnry, nnd should H i s  Erc:ellency desire  t o  set. t h e  
rnnp ,  1 froyjr t o  ... lny it bc-fore him and point out i ts  r n e i ~ t s .  ... All t l ie beaut ies  of  such an el% 
bornte  n r ~ d  Iiigllly f in i~ l l rd  y~rod~lct ion nre not t o  be  appreclinted b y  a ~ i l ~ g l t .  i n ~ p c . c t i o n ~  [ 3191. 

'J'lle Governor General c.xpress~.d his appreciation t.hat. 
tllis work ... slrol~ld have advanc:cd so steadily whilst all Ind ia  h a s  been dis tracted by a a r  and  
t .umult ,  and  ... thnt  in ~ u c h  a t ime Cnptnin Jlontgomerie should h a v e  succeeded ...in ret.uining 
t h e  loyal nnd xvilling service of t h e  natives of Hirldofitan who ]lax-e been under  hi6 command,  
nnd iri sl~orving ... thnt t h e  c n u v s  wllich 1mvt. disturtled t h e  Governmcmt of I r r d j ~  in almost e\erJ. 
otlrnr brn11c11 t ~ n v e  I I R ~  110 rffcct in checking ... this  great 1 ~ s k  [ 4S5 16. 

Tile Sec.ret.ary of St a t e  pafiscd the map  to tlie R o ~ a l  Geographical S o r i e t j  where 
i t  n n s  exhibited at. a meeting of 12th Decenil~er 1659' a t  n.hich ho th  EI erest 
T i g ~ ~ c  n ere present. It tllcn went t o  John  \Talker to b e  I i t l lopaphed during l b G l 8 .  
On tllc c o ~ ~ i e s  reselling Calcutta, Jlontgomcric asked for  one. to be  
prei)ar.ed i 7 1  grand atylc on rollers for the hlnhnrnja, a n d  t w o  copies t o  fold u p  in t h e  shape of 
books, n-ith a red cover arid gilt R o ~ a l  Arms far his use. I will t h e n  be  able  t o  p res rn t  tI]em to 
him when  I reach Jamoo.  I think it r i l l  make  him razec [ satisfied 1, as from t h e  great delax 
he mus t  h a v e  begun t.o think t h a t  I had n o  intention of giving h i m  
Repri11t.s made  a t  Caleut.ta in l S 7 7 ,  and again in 1904, l o ~ e ,  of c o m e ,  all t h e  beautS 
of tile original nlanuscript and of Walker's first LithographslO. 

Lithograplled 4-inch map  carried a s  inset 3lontgomerie's l iash7nir  Rode 
A l a p ,  scale 32 miles t o  an  inch, ~ L i c h  had been first l i t h o g r a ~ ~ h e d  a t  t h e  S lmeSor  
~ e l l e r a l ' s  Ofiice, Calcutta, 3859-60 [ p1. 13 1. TIiuilLier was shocked t o  find t ,bs t  
t h e  P u n j a b  GOT-erriment, af ter  receix-irig 25 complimentar-j- copies, h a d  t h i s  route-  

1 DDn. 9 3  ( 25G-7, 0166 ), s ~ .  to Home Dept. 3,'24-1-6 7 ; Krnneih ?Jmon. 'CTS. 6-p., m 
( x r r i a - x l i i j - - C ) ; J H G S .  37, 1bC7( with 1 4 7  ) ;  m a p , 1 0  Caf. ( 9 5 7  ) X F  A 1 h  ( 1 3 ) .  ' M a r k h a m  ( 1 3 0 3 ) ;  
. 1 ( i ) 'subrnjtted b~ TGM., ? W a n d  l~ SG., 9C+>59 ; ms. copy,  -0.. 4 0 r 0 - 5 7 ;  I 0  Cat. 
( 2 5 6 ) ;  J A S B .  xxxx (-35). '1)J)n. GGS ( I W ) ,  16+59. '1)L)n. 649 ( 167 ). Mil. Dept. to SG., 
19-7-59. ' H G S  Props. r r ,  It;(;rJ ( 2 P - 3 2 ) ,  ni:h copy of GG's  Irtter of 2 b - 9 4 9 .  'I0 Cat. ( 2 5 6 ) ;  ~ar ioa  
12  sh.,  J. 6;'C. Walker. 'Dun. 4G ( 68 ). m%. to s ~ s . ,  3&14Y2. lo f l jo to  rinoo., w., Ikc.  1877 ; L&x. 
MO., KO. 586, 61. Srpt. 1904. 



. Tlrduced h m  tno-inch survey rnade 1. Alexander Ilel\=lle nnd 
Erlanrd R\al l  during h l n ~  and J u n e  16.59, after  \Vlllimn Beverley had 
f ixed the extra  trigonomotricnl pointe 

T h e  fu l l - sc~ le  rnnp \rm fr~ir drawn in D e h m  Dim--the hills by 
J a m e s  Pej -hn ,  the lettering by Sheikh Gl~ulnrn K h d n r - - ~ n d  photo-  
~inco~rap11c.d later. 

A r rd i~c t ion  made to the  one-inch ~ i t ~ l e  " chiefly by Lieutenant  
hlel\ille " appeared ~s bwet to t h e  lnrge $ - i ~ i c h  map of Jarnoo, 
K ~ s l i r u i r ,  arid -4djacent Dictrirtc, that am l i t h o p p h e d  in London in 
IS61 miis reproduction is rnade direct from t h e  insat on the  
m. copy ( GBO Lib. D-4 ). - As in all grent cities the bui l t -up area has cllnnged n u t  of all 
wcggnitiorl during the pas t  I00 c a r s .  





m a p  reprinted locdly for issue t o  officers going on leave. H e  assured them that 
h e  could send tbem as many copies a s  they  anted from Calcutta'. 

A separate map of Do?ninions of H.H. Runbir  S ingh ,  ... Jamoo Territories, also 
on the  4-inch scale, was drawn a t  Dehra Diin in 1865, and lithographed in three 
sheets at. Calcutta in 1871. This stretches from the Jhelum on the west to Sachi 
Peak in Char~iba on the  east. and to  the Pir PanjrZl on the north2. 

The  t-inch map entitled Janzoo, Kashmir ,  d- -4djacenl Districts stretches from 
the  Jhelum Rirer  on t.he west to meridian 76" 30' to overlap the Chamba survey. 
To t.he north i t  foolloas the  western and nortbern watersheds of the  Kishanganga, 

Nanga Pa rba t  ; then the great range eastward to the Zoji L a  and Kun Kun, 
and then south by Brama [ 230 n.3 13.  The o r i , ~ a l  rnap in four s h e d s  left Dehra 
Dun ~ t h  the  S u r v e ~ o r  Genrral in January  1861, together -i-iith a triangulation chart  ; 

T h e  previous rnap contained only Kashrnir proper. ... T h e  work non- subrnitt.ed is a 
general m a p  ... comprising the  =hole mountain t r a c t  from t h e  plains of t h e  P u n j a b  on t h e  sou th  
u p  t o  [ Lit t le  ] Tibet ,  o r  Bal t is tan,  a n d  t h e  glaciers of  h'anga P a r b a t  on t h e  n0rt.h. ... 

F o r  t h e  early cornpletion of th i s  beautiful rnnp and  char t  I a m  mainly indebted t o  ... hlr. 
IT-m. Scott ,  who h a s  been unremittingly employed on this  a-ork from sunrise t.o sunset  for t h e  
last  9 months.  ... Hill shading, t o  hlr.  J a m e s  Peyton.  ... Golam I i a d a r  a n d  Kullumrnooddeen 
have  also been assiduously employed ... in printing. 

T h e  nex t  instnlment of this  survex will include Little Tibet ,  Bal t is tan,  t h e  a h o l e  of t h e  
field x o r k  of n-hich, and  of t h e  count ry  as fa r  as Le,  hacq been lodged in my field office, and 
i t s  compilation r i l l  b e  immediately tnken  in handd 

If-hilst Waugh presented this first copy a t  the India Office in person he left a 
second in progess  a t  Dehra5, rrhere i t  was lithographed in 1S6P. Photographs 
from t,he field sections sent for co~npilation at  Calcutta were not sat isfactoq.  
800 copies n-ere Lithographed in 1863 by John Walker in London [ 319 J ,  including 
as inset a coloured I-inch reduction of the Srinagar city map [ i n f .  Is. 

Pending appearance in t.he Indian Atlas the eastern part  of the Haltistan-Ladtikh 
sllryey \\-as published a t  Dehra Dun in 1868 on the %mile scale, in 14  sect.ions, 
under t,itle Doini?zio~ls of Jlaharajah of h-ash?nir7. These sectionswith their covering 
index show a continuous boundary line enclosing the 312har;Sja7s domiric,ris. As 
determined by the  sur re jors  of 1362 to  1 S65, this follo~red the crest of the Kuenlun 
Range and cut  t he  Pangong Lake on its southirard run to Hnrlle [ "37, pl. 5 1. 

The  full surrey x a s  incorporated into .Atlas sheets published bctn.eeri 1667 and 
1875, a r ~ d  beautifully e n g a r e d  they were [ p l .  13 1. 

Other maps and memoirs include ; 
Pa, toramic  View o j  the K o s h m i ~  .? lounla im.  >Iontgomerie, 1 8 5 7 .  Scale 3 degrees to inch 

h t ~ o  sections, coloured. Printed in t inted lithography, s.G.o. ,  Ca1cutt.a. 1 8 5 9  [ 230 ;PI. 15 18. 

-4 drawing on stone having proved unsuccessful Thuillier engaged 
a superior a r t i s t  in Calcut,tn, Mr. H. Frazer ,  who h a s  made  a successful copy [ o n  t h e  &t,one] 
... which a e  h a v e  let.t,ered and  printed in  t into- l i thography in t h e  office. ... 60 copies hnve  
beer, s t ruck off. ... T h e  charge rnnde b y  Mr. Frazer  for t h e  drawing is 360 rupees8. 

T h r  two-inch map of Srinagar m City of Ka-shmir, was print.ed in black and white 
a t  Calcutta in September 1863, ~ T T O  copies in book.form being "handsornel~ bound 
in re l r e t  for presentation to the Maharaja" [ 232 ; pl. I4 ]lo. 

A set  of 32 triangztlafion charts, ~ i t h  an  index [ pl. 6 ] of t,lie K a s h ~ n i r  and North- 
Jfest H i m a l a ~ a  ~ e r i c s  is contained in Synoptical Folu?ne, No. vn, 187g1'. 

J i emorandu?n  on Ccntral  Asia, da ted  1 3 - - 7 - 1 8 6 1 ,  a i t h  a mnp of all t h e  countries frorn t h e  
Black Sea nearly t o  Ynnkin, a i t h  report  on po~sihi l i t ies  of t rnde and ~ o m r l l e r c e ' ~ .  

KasFi?nir R07~te.s'~. 1st edn. ; 63 rout.es, 1872 ; 2nd. edn., 83 routes, 1 SS3. 
- 

1 1 0  Cot. ( 2 5 C 7  ), 5th edn., 1x64 ; DDn. 6 ( 53, 100, 178 ), SG. to 6 from Ponjeb G o d .  11-7-61 to 
20-1-62. 'ma. YRIO.  blisc.. 71-0-60 ; 1 0  Caf. ( 957 ) ; price 8 eh.  the aet. 'milo. 3lisc. 69  6 7 3 - w ;  
10 Cal. ( 2 5 6 7  ). 4DDn. 533 ( 19-18 ), SG. to Mil. Dept.. 25-1-81. 'OBO. Lib.. D ( 4 ). DDo. ssr. to 
0 3 .  ( 3Lil. ), 3 1 - 1 0 4 1 .  'corers arro 3 Z C  to 36' 2 5 ' 3 .  b~ 7 7 "  15' to 10" 30' E. ; prim 20sh .  the aet ; 1 0  Cai. 
(L57 ) ; DDn. 7 ( 213 ), STS. to so., 3 1 - 3 4 s ;  DDn. 100, sm. to 1)SG. Cnlcutta. 20-1 1 4 8 ;  D h .  102 ( 1 5 8 ) ,  
SG. to s ~ a .  284-70 .  ' m r o  I l i ~ c . ,  5 5 0 - 5 7 .  'DDn. 669 ( 106 ). DSG. to SG., 1-9; DDn. 59 ( 171 ), 
SG.  to mu. 7-12-81. l0DDn. 7 ( 147-8 ), ST3. to SO.. 1 4 5 - 8 3 .  " I O C a l .  ( 4 H )  ; 10 preliminaq chart8 
and index pub. 1872. "DDn. 51 ( 71 ) ; QTS. Syn., r n  ( r ] ~ - l - C  ). . I 0  Caf.  ( 057 ), route book 
% pp., 1872; DDD. 5 3 A  ( 1 8 . 9 ) .  routes to Gilgit via Skerdo 6 Astor;  V~son ' s  Rods 1st edn. 1993. 



Throughout  his t.on ycnre in K m l ~ n l i r  Jlont.gomcrie u ~ e d  t he  n a m e  Lit t lc  
Tibot. a s  equivalent t.o Rnlti~t.6n 1,ot.h in Ilis I I I R ' ~  nnd reports [ 147, 232 ; pl. 131. 
H e  obviously found i t  in gcjncral use and fully o~tnbl i shed ,  for he never d j ~ c u e ~ e e  
or  questions its origill or significnnce. TIlic nnrne is no t  of l o c ~ 1  origin b u t  had  boon 
applied h Bnltisthn a s  early a s  tho 16th century and  wne shoun  on Rennoll's 
maps of 1793.  T l t ~  n.ord Tibet. comes from the  Arabs and  W a 6  used in t h e  form 
TI-BAT b y  Abu Znid nnd Tbn Haukal in  t h e  10th century \' I : PI. 4 ] 8 8  a goo- 
graphical term for t,lie liiglllnncls strrt.chir~y roughly from Gilgit t.o Cllinal. In 1835 
1-ignc found t h a t  nll tho rnu~linl districts frorn Hunza  t o  thc  east  were known 
1.0 t,he ruling classes a s  Little Tibets or tibnl-lshurd2. 

From time i~nmeinorial Balti, o r  Lit t le  Tibet ,  capital Skrtrdo, Lzrkh Butun  t o  
fiashrniris, Balli-yul too Baltis arid Ladiikhis, Po-lu-lo t o  Dards, and  Po-lo to 
Chinese, has  been polit.icaU~- dist,inct from Ladiikh, Great. o r  west. Tibet ,  czpital 
Leh. Kashmiri Bzd B u I u ~ ,  mhilst. bo th  were distinct from modern Tibe t ,  cnpit.al 
L h l s a ,  knorrn IocaUg- and t o  t.he Chinese a s  Ur-tmng or Bhota [ I : 67 1. 

Thc pr.ople and  language of Balti a r e  both of hlongolian origin though now 
rnucll cl~anged,  except in remot,e rillages on Ladgkh border, b y  Ar-an infilt.rat,ion 
from Gilgit and  the  west. The  Bn1t.i~ 1~q.d been conrerted t o  t.be mnslim faith 
duriug the  16th century, and during Aurangzcb's reign, 1658-1707, came under 
the  infl~ience of t ,ho nIug11al Empire. 

Of t,he follon-ing authorities those named in capit.als had personal local k n o ~ -  
ledge and tllose with  asterisk are  the  more trustn.orthy :- 
* S A I V A R A  of  Kashmir ,  rn ( 445 ), c. 1475 ; c. Griemon ( 3 2  ) ; Stein  ( 134 ). 
aIlRZ.-i hTLTHD. H A I D A R ,  1540'; a u t h .  Tarikh-i-Roshidi ,  t r .  D e n i ~ o n  R m ,  e d .  S e y  ELias ( 1 3 f n . ,  407-10). 
Abu-l .Fnzl ,  a u t h .  A i n - i - A k k n '  [ I :  113 11.33, c. 1580;  t r .  a n d  ed. G l a d a i n ,  11 ( 1 5 2 ) ,  a n d  J a r r e t t  6 Sarliar,  

m ( 7  ) ;  quoted b y  Rennell ( 1 3 6 ) .  
*1)ESIr)ERI, 1715 [ I  : 65-91;  c. Ldlrw Fdi'onles ,  ( I M-6) .  t r .  bf 3Iarl;bam ( appx .  3 0 2 - 8 ) ;  c. RenneU ( 9 7 )  

s n d  D1. Filippi (74-117)  [I: 71-2 1. F a t h e r  Des id r r i t r a r r l lPd  through BaltL!Hn, 1715, on road to 
L11k~a .  rX,scribes Titwt as  ronsistingof t h r e r  dictinct kingdoms-lesser T ibe t  or  B a l t i - 6 n - G r e a t  
T i t d  o r  tho!aL/v1[ Ladckbl--a tb i rd  'T ih i ,  PO mllcd b~ E u t o p a ~  and  Pesisne, but called Bufaui 
h r  Ind iens  nnd  .?longc~lians, and PO o r  b'rlxrrg 1 0 ~ ~ 1 1 ~ .  Considered Bal t is  to be o f  eame  r e  
d those of countries to t h e  e a s t ;  their  l a n g ~ l s g e  n a s  similar,  b u t  t h r j  h a d  become hluslim. 

I)elisle,  ill ill nu me, m n p  of Central Asia, 1706 [ I : 67, 209 1. 
T~cfTenthnler ,  D r ~ c r i ~ , l i o n  ... dc I'lndc, Paris ,  1791, Kmhmir ~ e c t i o n .  
'Rennell,  Aftmoir 179.3 ( 97, 136 ) ; Maps - H i n d m ~ l a n - G o u n l r h  ... ! , rJ t~ . fxn  Dclhi d. I;ondnlrclr-Coun~ri<a. 
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" P a r t  of a I'arioramic Vie\\ of t he  Kxqhrnir 3Iountnins 
taken  from t h e  ruins of the Roostnmgurhi under t he  
TAKHT-I-SULIfiI.41\(T near Srjnagur. The principal points 
fixed by a theodolite: 

"Sketched in October 1857 hy T. G.  Jlontgomerie, 
Bengal Engineers, to  il lustrate t he  G.T. S u r v e ~  h lnp  of 
Kashrnir. Scale 3 degrees = 1 inch ". 

Reproduced to full scale from pnrt  of the  original sketch in 
sepia, with entr;) on left. " D m u n  by T. c .  H ~ ? . ; ~ ~ O > ~ E R I E  " a n d  
initialed T.G.M., which is held amongst Survey Records as M R I O .  

?disc. 52-0-57, and  extends to  a full length of 53 inches from Peek 
a A a r x m A c ,  14,187 ft.. on the o w l ,  to G A J K A O  Fenk on the Kagnn 
range on the  west, a n d  including tho B A ~ T H A L  p w .  

Fif ty coloured litho p r i n k  were s t ruck off by H.  L. Frazer, Litho- 
gropher, of Calcutta, in 1659. 





. CHAPTER XVI 

REVENUE SURVEYS, LOWER PROVINCES, BENGALI 

General Narralive - No. 1, or North Divikon : Puntea to Dimijpur - hTo. 2, or 
S o d h  Division : Midnapore, 1844-7 - Hooghly, 1 8 4 4 4  - 24-Parganas, 1 8 4 6 5 2  - 
Cakdta  Suburbs, 1846-52 - hTadia & Burduxin, 185240  - hTo. 3 ,  or Enst Division : 
SGmn d- Tirhut, 1843-9 - hfymensingh &Dacca, 1850-60 -No. 4, w Wesf Division : 
Sh&bEd to BEkarganj - Ret-ision o j  Boundaries. 

I N 1844 the revenue surveys still in progress in the Bengal Presidency were those 
of Gaya, Siiran. and Purnea in Bihiir-Midnapore-and h a m ,  a11 under control 
of the Sadr Board of Revenue a t  Fort  R"i'lliam. Redford had vacated the post 

of Deputy Surveyor General and Superintendent of Revenue Surveys in January 
1843, and Wroughton succeeded in February 1844 [rv, 323 ; v, 348 13. 

At the end of season 1843-4 Walter Shem-ill, having completed survey of BihLr, 
or Gayrr, District, took up that  of ShLhLbLd to the west, sending a detachment 
into Monghyr the  folloffing season. Maps and returns for ShiihLbld were sub- 
mitted by the end of 1846, those for h longhp the following year, and start  was 
made in BhLgalpur during 1847. Samuel Tickell then held charge whibt S h e d  
was on furlough, but he had no previous experience of revenue survey and much of 
his work had to be resurveyed [ 2 j5  1. From BhLgalpur S h e d  moved eastward 
into Birbhum and then to hlurslidiibld. Early in 1854, he handed over to  James 
Gastrell, to take u p  duty  as Boundary Commissioner [ 243, 2557 ,  397 1. 

llaxwell had reverted to military duty after mo%g his party from Patna to 
Skiran District, and in February 1844 charge was given to Alexander Wyatt  who 
had served as assistant before the retrenchments of 1842 [rv, 387-8, 3981, Having 
completed SIran and "Sircar Chumparun", Wyatt moved east to s u n e y  Tirhut, 
or I+luzaffarpur. which he completed by the end of season 1846-9, after surveying 
the newly revised boundary u i th  Neplls [ rv, 460 1. During 1849-50, the party w w  
transfeq-ed to Blpensingh in East Bengal, a very difficult country cut up by water- 
ways and extending into the wooded foothills of the Garo Hills; survey was not 
completed till 1857, in which year Wyatt  died whilst on sick leave [ 254,134 1. 

Ln 1845 John Fitzpatrick who had held charge of surrey in Purnea since 1841 
[ rv, 184 ] was reLieved by Pemberton, senior assistant from S h e r d ' s  party [ pl. 25 1. 
By the end of season 1846-7, Pemberton had completed the area remaining in 
Purnea, aa well as that  part of BhLgalpur lying north of the Ganges, and started in 
Miilda to the east. By 1855 he had completed survey of districts Mllda, RiijshHhi, 
and B o g a ,  and he started that  of Rangpur in North Bengal from season 18554.  

Ln Midnapore, after Mathison's departure in 1844 [ rv, 191 1, serious discrepancies 
were found between the khasrah and the professional surrey, and for the next 
three years a detachment was employed in revising the faulty work, whilst the 
main party under Wilson completed the survey of Hooghly and made a start  in the  
24-Parganas. Ln 1847 Major Smlyth took over charge on return from furlough, and  
on his reportg the whole of Wilson's work in those two districts was rejected 
L247, 299 1. Wh&t surveying the 24-Parganu Smyth completed the large-scale 
eurvey of landed property in the suburban aroa of PBnchannogrlm that  had been 
started by Michael Crow in 1841 [ IV, 192 ; V, 249-50 1, and ale0 revised the 
Sundarbane - boundary [z48-9 1, In 1862 he took up the survey of N a d k  [ Z ~ O - I  1. 

' Indar Mspl&(8,32 rn. b i n c h ,  Y H I O .  hfiso. 1 H h t ,  dascri t i r e  -not with O l m r y .  ' OR. b. 
1 6 7 6 1  : A y p l .  I ; List ol Rev.  9 7 ~ ~ .  1845-87. R a m s  to B i n d  36/27 ( IS4 ), 1849. 



From about1844 responsibility for the surveys and assessments was transferred 
from the Commissioners of Divisions and Collectors of Dhtricte to special Super- 
intendents of survey, working under a Controller responsible to t h e  Board of 
Revenue [ 244, 247 1. These Guperintendents h d  Deputy Collectors for settlement 
and demarcation of boundaries ahead of the  professional survey, and were them- 
selves responsible for priority for areaa of survey, and their satisfactory completion 
for assessment purposes. The detailed field, or khasrah, survey by amim---only re- 
quired in special areas ( IV, 179 ; v, 244 ]-had long been managed by the  profese- 
ional survejor in addition to his survey of boundaries and topographical detail. 

It was not always easy to preserve close co-operation between the  c i d  Superin- 
tendent and the  Sumeyor. Demarcation of boundaries was often delayed, and the  
b o u r ~ d a q  details, or thakbmta, supplied by the  revenue officers were often faulty 
and unintelligible. On the other hand the Superintendent's staff frequently com- 
plained of faults found in the klmrah survey a t  the time of detailed classification and 
assessment. In 1850, as a result of serious discordancies in Midnapore and Hooghly 
j t  was decided to transfer the khasrah survey entirely to the  c i d  side. 

I n  1851 the surveys were re-arranged by Dirkions instead of by districts ; 
The p w e n t  mode of designating the Surveys and Superintendencies by  Districts is ... liable 

to objection. Frequently ... the  Superintandents are designated from W r i c t e  the  s+uvey of 
which has been long since completed. ... It would ... be more convenient ...to clam both the 
Sun.ey and the Superintendencies by numbers, and uith reference to the  par t  of the  country 
in ahjch the  operatiom are carried on. ... 

)st., or h'orth, Division, to include the party now under blr. A.  R. Young as Superintendent 
and Mr. Pemberton as Surveyor, a t  work in Rajahahye. 

2nd., or South, Division, to include the pRI.ty now under nlr. H. hi. Reid as Guperintendent 
and Capt. Smg-th a~ Surveyor, in the 24-Pergunnahs. 

3rd., or East, Division, to include the party now under hlr. Bell as Superintendent and nlr. 
Wyatt as Surveyor, in Mymensingh. 

4th., or West, Division, t o  include the party now under Mr. A. Noney as Superintendent 
nnd Captain Shem-iU as Surveyor, in Beerbhooml. 

, Besides these regular parties there were other local surreys. John Thornton, 
now an Assistant Commissioner in Upper Assam, continued till IS46 in charge of 
local surveys vhich included a rerision of the  Matak tea area [ m, 204-5 1. Charles 
Mullins xas employed from 1641 by the Commissioner of the Sundarbans on survey 
of new grants and reclamations along the Sundarbans border [ IV, 194 ; v, 2 4 8 9  1. 

In 1847 the Commissioner of Chittagong asked for an 8-inch sumey of the  
island of "Shahb&poolYJ lying in the JIeghna River, forming part of the  district 
of NolkhZli or Bhulua. John Relso [IT, 399 ] was specially re-employed, and 
completed this surrey during season 1847-8. He then took over the  survey of 
Goglpiira District in Lower Assam on which James Bedford had been working in 
1842 [TV, 202-3 1. This had been resumed by John S ~ e y  in 1847, and on his 
death in 1848 by 6. Phillips who stayed on a fev  months under Kelso. Kelso held 
i t  as Di-iision No. 6 till the end of 1853, when he  as relieved by James O'Donel 
who closed d o n  thc surrey in December 18543. 

In 1853 the professional staff of the four regular dirisions comprised four 
Surieyors in charge-one milita- assistant under training-20 European, Anglo- 
Indian, or Indian assistants-and 90 Indian surreyors. The boundmy demarcation 
and khasrah st.aK under the Civil Superintendents cost on the  average Rs. 60,000 
for each dirkion, whilst the  cost of the professional surrey establishment aver- 
a g d  Rs. 30,0006. I n  1854 establishments were raised to double strength as had 
been done in 1837 for the parties of the h'orth-Western Prorinces, and a t  which 
strength the  two parties had been transferred to Bihiir a t  the  end of 1841 [ IV, 
2163, 392 1. This increase was effected gradually as trained staff,became available 

' 1DDn. 66" 146 ), Rev. Bd LP. to Rev. Dopt., 11-6-61 ; B to OD., Rev., 1 6 5 6 2  (4!5 ). 'BBO. 
25-8-47 ( 17-20 ) ; from Comnr. -7 ; h m  DSG., 12-7-47 ; m a p ,  DLB 37/77 ( 1 ) ; -0. 39 ( 6 ) [ pl. 
17 1. 'Hirst b- S m a r t  ( 3-10, 11-30); Keh'a  oorr., DLE. 37/77-80; OR. Rco. LP. ( 61-2 ); m e  by 
O'Donel, MRIO. 34 (43) ; Dm. 97/80 (155, 247) ; Collpara Dist,  lkM964,IOCol. ( 198, 301 ). ' ~ ) $ B e c .  
1851-2 ;from Rev.  Bd.,18-763. 



Some of the changes in administrative procedure introduoed by order of the Board 
of Revenue were by no means weloome to the  surveyors [ 294,300 1. 

. Many improvementa in professional procedure were introduced through t h e  
initiative o f  either Henry Thuillier who wa .~  Deputy Surveyor General from 1847 
or of Ralph Smyth, who collaborated in producing the important handbook, The 
M a l e d  of Surveying for India [ 283-4 1. One of Smyth's more valuable innovatiom 
was the  arranging of traverse circuits in "oonvenient and compact blocks, or main 
circuits, containing a specified number of congregated villages, without attempting 
to run after the  pergunnah limits in the field" [ 298,305-61. The pargunas of these 
di~tricta were indeed most difficult to survey as separate units, being broken u p  
and intermixed, and having "innumerable outlying villages lying widely apart"'. 

It was on this account that  a t  the end of 1853 the Government of Bengal "deter- 
mined to  recast the  whole of the Jurisdictions ...to form compact and regular police 
divisions, in place of the confused and intermixed fiscal ~ e r ~ u n n a h s " ~ .  MTalter 
S h e d  was placed on special duty for this purpose as Boundary Commissioner, 
commencing a t  Pa tna  in January 1854. By 1860 when he retired he had re- 
adjusted the boundaries of all the B i h k  and most of the Bengal districts, their sub- 
divisions and thanas, with suitable headquarters and communications [ 2 5 6 7  ]. 

Between 1855 and 1860, No. 1 Division, continuing north of the Ganges, 
surveyed the large district of Rangpw with the State of Cooch-Behhr and the 
northern part  of Diniijpur. Pemberton died in April 1860, and was succeeded by 
Robert Smart who moved the party east to Tippera a t  the end of that  year. 

After completing Nadia Dis t r i cd" the  garden of BengalH--Smyth took u p  
the survey of Burdwiin with KO. 2 Division in season 1855-6. As an experiment 
he combined the  charges of C i d  Superintendent and professional Surveyor, and  
managed the two establishments with such success that  his party completed a 
record area a t  greatly reduced cost rate. Government, however, preferred not 
to persist with this  system as normal procedure [250-I, 301 1. In July 1857, his 
health having suffered severely from long service in Lower Bengal, Smyth took 
furlough preparatory to retirement. A very great loss to  the Department. 

William Row then moved the party north of the Ganges for the survey of south 
Diniijpur, and the  folloffing year handed over to James Shervdl, o. younger brother 
to Walter. A t  the  close of season 1860-1, S h e d  moved to lI%nbhiim District on 
the borders of Chota Niigpur [ 244 1. 

After Wyatt 's death in 1857, No. 3 Division passed to the charge of Nicholas 
Davey who took three more seasons to  finish off the Mpens ingh  border with the  
Garo Rills. Work was started a t  the same time in Dacca to the south, t o  make 
junction u i t h  Nos. 1 and 2 Divisions [253]. R y  the end of 1860, both Mymen- 
singh and Dacca districts were completed, and Davey moved westward into Sylhet. 

In February 1851, Shemill handed over charge of No. 4 Division to Gastrell who 
completed hIurshidBb5d and then moved eastward through thewater-soaked districts 
of Jessore, Khulna, Faridpur, and Biikarganj to  reach the Bleghna Rirer during 
season 1860-1. 'B~kargan j  was not completed till the end of 1862-3. 

From the end of 1852, a small detachment was employed a t  Akyab under the 
Commissioner to  carry out an experimental survey. Like the survey of 

1834-5 [ rv, 197 ] the  whole detachment suffered continuou~ly from fever and accom- 
plished nothing of real value, even though i t  came under the orders of the Deputy 
Surveyor General in October 1853=. At  the end of 1855 O'Donel brought down 
No. 5 Division to resurvey the Akyab area, and extended SUriey over the whole 
province of Arakan during the next six seasons. ITThjlst the smaU cultivated areas 
were rigorously surveyed on the 4-inch scale, a rough one-inch topographical survey 
waa su5cient for the greater area of tangled forest-clad hills. The completion o f  
thin survey was a mont creditable performance ; large areas were quite uninhabited, 
and elsewhere the hill tribes h d  no prerious contact with the outside world. In 
1861 O'Donel movod his party into the Chittagong Hill Tracts. 

1 QR Rcu. 1 8 5 4 6  ( sppx.  1 ). 'DDn. 824 ( 24 ), DSQ. to SQ., 54-5B.  'OR R t r .  I R r M  ( 62 



W h h t  thie Arakan survey enjoyed Thullier's close control, he could h a r d l ~  
have taken any live intereat in the revenue s u r v e ~  of the Strait Gettlemente, though 
in 1847 the  European surveyora working in Province Wellealey, Penang, Singapore, 
and hlalacca were p l d  under his orders1. H e  never had anything to do, however, 
with the revenue surveys of Pegu, Martaban or Tennasserim2 [ 193, 1974 1. 

Early in 1859 a full survey party was brought d o m  from the  Punjab under 
Hunter Thompson to take up the revenue survey of Chota NBgpur, survey being 
started 'm March in the parganaa of Kodarma and Kharakdhiya of north Haziiri- 
bagh. No civil officer being available, Thompson became hie o m  Gettlement 
Officer, and also demarcated the boundaries of the  adjoining district of Miinbhtim 
in preparation for survey by No. 2 Division [ 243 1. Whilst the revenue survey par ty  
took up work in t h e  northern diRt.ricts Depree's party from Orissa took up  topogra- 
phical survey from the south [ 176,184 1. 

No. 1, OB N O B ~  Dmsroh-: P ~ K E A  TO D ~ A J P W  

The revenue survey of Purnea District had been started in 1841 for the survey of 
a large haoeti estates-about one-third of the area of the whole district--"with a 
vjew to its partition for the  benefit, and at the  expense, of the proprietors" [ rr, 
184 ; 187 13.5 1. After the retrenclunents of 1842 i t  was carried on, with a small 
detachment also in the  Riijmahgl HUE, by John Fitzpatrick till its completion 
in 1845, when Government ordered its extension to the rest of the  district' ; 

Besides the very important check to litigation and...&putss, ... the main object ... in the 
survey of the permanently eettled distric ts...is to determine the relation of Land to jumxns 
[m, 177-8 ] by the ascertainment of the areas and bounderiea of mehals. 

The first step..& the accurate surrey ... of the boundaries, ... and where a mehal cons& 
of one or mo re... compact villages ... no more is required ... than the professional boundary Burvey. 
But, if the mehd consist of part only of s rillage or villages, or if the lands...are intermiTed 
with t h w  of another vi l l~ge appertnining to another mehal, i t  is evident that the mere 
boundary m e y  is insufficient, and the deficiency ie then mpplied by ... kusreh. ... 

Besides the above, the survey depicts the &tea of viLlages and other geographical ieaturea, 
but the details of waste and cultivstion are not m d  RR in the N.U-P. m 7 e y s ,  and as 
they have been in the mrrvey of the havelee Purneah estate ... with s view to the partition of 
the property into two equal portions. ... Recoune to khureh  measurement will not be exten- 
sively necessary in the Purneah survey. ... 

The Board have suggested the e m p l o p e n t  of o n l ~  one Deputy Collector for the demarca- 
tion of boundaries in Purneah in place or two as in the other surveys, ... behe\ mg the estates 
there to be more compact than in the other districts6. 

Fitzpatrick's establishment comprised 6 sub-ass is tants84 amitls drawing from 
Rs. 8 to 20 a month-I4 measurers or khalrZsis a t  from Rs. 4 to 7--one doctor a t  
RE. l b a n d  a guard of 8 Zmrkundaz a t  Rs. 4 each. 

Being disetisfied r i t h  Fitzpatrick's traverse circuits and calculations Wroughton 
obtained his discharge, and in June 1645 brought in Pemberton from S h e d ' s  
party to take up  the district s u r r e j  which was " to  proceed as nearly as obt airiable 
to the practice pursued by Lieut. S h e d  on the  survey of Shahabad [254.]''7. 
The Board of Revenue commented in their next report on "the great improre- 
ment in the quantity of work performed, ... attributable to the  supersession of 
hb. Fitzpatrick by a capable and actire officer, ... rind b-j- the  appointment of 
a Superintendent to conduct the boundar_v demarcation [ 242 

During season 1845-6 the frontier between Purnra and h'eyB1 was surveyed in 
co-operation with Edward Ommanriej [ IT, 460 ; V, 185 1, and the folloning season 
a survey was made of the disputed boundarg with Siklrims. 

1 B s a ,  2 1 4 4 7  ( 6-8 ) ; ?damof% Pmr. KeUealep ; O'Hera, Penanp : Thornon, 6ingapore. 1 DDn. 
690, G of I.  to Cornor. T e n a e r i m .  I %6-b6 ; Comnr. to Ch. Comnr. P e p ,  104L-62 ; Mcblahon, P e p  ; Hobdny, 
Martaban and Amhem1 from 1855; Nontgomerie, Ambemt, 1860-2. a = Ian& of hdqr. tom. 'Rs. 2,253 
pm., chsrgod to God. h m  May. 1845. a ~ ~ ~ . ,  4-6-45 ( 6 )  ; from Rev. B h  LP.. 17-4-45 .  aO'hnt.1,  & 
Smith, C. Mullins, P m q l e ,  6 A. P h i l l i p  'DL=. 37/51 ( 23 ), 2 8 8 4 5 .  'BRC., 21-4-47  ( 12 ) I 0  C d .  
( 173 ). 4.m. map Puma, 1840-7. 'REO., 9-74.', ( 16,43 ) ; nLR. 36/17 ( 82 ), 1 - 2 4 7 .  



No. 1 DIVISION: PURNEA TO DWAJPUH 

. By the end of asawn 1847-8, Pernberton completed the  surrey. of .Purnea.and 
ndrtb Bhiigalpur [ q r  1, and!started that of . n y d a  *.the enst.,. Special ,care ?as 

. taken .to make. good conneation with ;Wyat t ' s  survey..of .Tirhut  axid Sherwill's,h 
t he  south . o f .  t h e  'Gang&< ;. .:much difficulty:.had .been found iri imap compilation 
because earlier surveyom had neglected to aurvey both banks of riverain bound- 
a r i ~  [ 252,. 262; 294 ]; Work was delrtyed by boundary disputes and  by  the num- . 
berless villages lying detached beyond tbe lma in  district boundary. The  par ty  
comprised no  fewer than 125 amins employed on'contract and, m i t e s  Pemberton;! 
1 have had sd .much to do this season thet  up  to. the  15th instant I have not, had one e p a d  
hour;  ... for four months of the recess I have been a t  m y  desk for 15 hours daily. ..:.I he& 
surveyed parts of no less than six dtstricta during the past season [ 1847-81. This h w  
been unavoidable as the index will shew you ...p ergunnahs completely interlaced1 

H e  kept in  close contact with district authorities. R e  saw !he Judge  a t  BhBgal- 
pur  about  " the  jheels in the vicinity of the c i d  station of Purneah, and whjch are 
without doubt  t he  cause of its insalubrity a t  certain seasons of the  year" ;  he  gave 
advice about  drainage and the annual clearing of watercourses2. \4%t in 'MBlda 
he had a large-scale survey made of the famous ruins of Gaur, which had been tbe  
capital of Bengal till 15643, and records t h a t  
the district hnving be6.n settled in perpetuity [ I : 140 : x-, 6 1, the demarcated boundary of 
villnges aalonr have been surveyed, with their 'interior geographtcal features. Excsp t . f .whe~  
minute intcnnixed lands have occurred, or ... villages ... sub-divided, ... khusmh meaquremenf2 
have rtot been resorted to. 228 villages. ... an area of 218 square mi1ee;hnve been measured 
by khusmh. The  regular m r e  g...m& commenced iu Reason 1847-8 and finished,in:..l848-49. 
One or two p a r g n m  were surveyed so far baok a9 1810. T h  e'... operations a m  completely 
identified with the  several stations of the Grand ~ r i ~ o n o m c t r i c s l  Survej- [ 295-71'. - . 

In  RLjshghi t h e  tiresome intermixture of mahala and parganns was st,ill more 
pronounced, bu t  Pemberton maintained close and friendly' relations with his Civil 
Superintendent, 'and ' the Board of Revenue appreciated , .  
what.-can betdone b y  a Superintendent working with a '  good Surveyor. hIe&rs. Pernbe&d 
and Shore5 have ...prc+o ed a1~g . t  ?.prdemional khuoreh. ... They haye~[uveged rbrnindnk& 
thdugh the patches &ere as s&iU as' one-abr& , . . . . . and . . the Survey'or repbrts tha't the increased ex- 
pense of his survey is'k&e'than:bere.d, by'th'e decreased khrlsreh expernee., Thus, 'not  only 
h ~ a  a tedious and difficult process'of kbnsreh'meisu+ment pioved u n n e c e k s a ~ ,  but, the meh& 
are .ecurat&ly' recorded in the'profesiional maps, making them infinitely more complete and 
valuable ; in fact, f5nkhing off iri one operation what has hitherto been obt.ained b y  two8. I 

During 1851 responsibility for the k h s r a h  inrolving 2,000 villages was t rans- .  
ferred to the Superintendent of Survey [ 242 1. By 1863 u o r k  had advanced into 
Bogra District, a n d  the  Deputy Sumey.or General notes t h a t  ' . c .  

t he  interior work ~FIEI been well supervi~ed and FI mnniderable percentaxe partalled [ 303 1. ... 
In consequence of t he  vast number of small tanks and sites without names, comiating of 3 
or  4 howes'each.  you propose thet  ... they may be  leR out  of the pergunnah maps.. If such 
thing were mnctioned i t  might' gsve latitude for ' the '  omission of rn&y other details. ... It b 
better to brr'on t he  right side. The pergunnnh mdps should'shcn all and everything of which 
the  scrile is susceptible, both as '%gar& 'interior'details and  boundary in8oct.iom [ 3 0 5 4  1- .;; ' ' 

. Your maps 'of . t o n  and civil stations on the 8-inch scale are not so good ~s I could -h. 
That  of B o v a h  ...[ looks l i k e l t h e  imperfect sketching of FI very t.hird-mt.e ... m i a b n t .  ... It 
would be far better not  to give such mnpe a t  8U. ... In your map  of the station of hlaldeh and 
n l i m  of Gaur, the  topography waa obliged to be added ... in this ofice before i t  waa lithographed', 

During season 1854-5 Pemberton took UP survey of Pabna District which J a y  
both north and  sout,h of the Ganges, and in the  following season, he moved into- 
Rangpur to t he  nor th ,  which district, write9 Thuiller, . . - - 
w-ill occupy ~ e v e r a l  wasons. ... The pnrty stmngth h m  now been increased [ 242-311 and large 
out turn^ mn) now be expocted. hb.  Pomborton is a zenlotw and indefntigoblcl &cer w h w  
endeavours are alwaye most prniseworthy. , HIS tol)ojirnpltical maps have not always b w n  OF 
that  of ~nerif .  which soexned tp. me d~yirable,, Brought, u p  in the, old X o r t h - y e s t  schoal, 
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be wae formerly mom inclined to quantity than quality, and hb rn~~pe  partook acoordingly 
of the haste in which they were got up. ... This ia now, I a m  happy to my, changed [.rv, 
~16-8, 2271. Circuita have been w e y e d  by the European amistanta with ?-inch tbeodo- 
lites, ... angular and linaer mwurementa being taken taioe by independent assistants. , The 
initial azimutb have been laid down by the Gurveyor himelf with a new 9-inch theodolite'. 

. . .Rangpur was completed during season 1858-9 and Cooch Behi r  the  foUowing 
=on, during which the main party had moved doun to  north Diniijpur, where 
Pemberton fell seriously ill. I n  hlarch 1860 he had to  retreat to Darjeeling where 
he died the following month. Hie place was taken by Robert Smart  who moved 
the party to Tippera District for season 1860-1 [ 243 1. 

During 1841 to 1844; his last three seasons in Ilidnapore, a district covered by 
the permanent settlement, hlathison's party was engaged in the  survey of "village 
boundaries, n i th  ...top ographicd-features ... such as village sitea, large patches of 
jungle, rivers, etc.". The object was to prepare "a correct map and area of 
mehals. ,.. No new assessment is made": Such was the  official ignorance of the  
wilder parts tha t  i t  was only just before he was leaving tha t  a whole estate hiher ta  
marked "Jungle Mehale" was found to  have been left unsurveyed. 4 

. A rnehalw~t!urvey of t b e ~ n e a l y  discovered pergunnehs [Nyagaon J in this season quite 
impmtimble. Three-fourths of the establishment ( both European and mt ive  ) have returned 
to the station in such a state of dipeaae and debility from exposure to jungle climate thst 
further e m p l o y r n e n d f  the few that could creep there--would in all probability kill them. 

, There are many miles of high foreet to cut through which of itself w o d d  occupy so- 
weeks, even if the Zemindar would assist. ... I propose surveying these pergunnehs in November 
nert. ... An already accomplished area of nearly 1,700 square' miles and a crippled &b- 
hhment  muet plead'. 

Wilson took over charge on 1st August 1844, and sumeyed the  197 square milea 
bf these "lost parganas ... settled in perpetuity". He then took t h e  party into 
Hoogbly District whilst a detachment under John Sprinej was left to re-i-ise the  
unsatisfactory work on the  hlidnapore-Balasore border, and  to reconcile the  
khasrah surveys "conducted by the  native Deputy Collectors" with Blathison's 
proiessiorlal survey [ TV, 191 1. This revision w n ~ i n c e d  the Board of Revenue 
that grcat di~credit  attached to the pereolls who in the h t  instance superintended the pro- 
fessional survey. ... The main defect has been in the [ failure ]...to compnre the 'nzsuzawar' 
maps prepared by the local authorities with the  profassional maps [ 263- 4 ,293.  304 1. Had this 
precaution been taken i t  is utterly impoesible that  a Weren  =...could have escaped attan- 
tion. ... Mr. Ivey, the responsible officer. ... has been called upon to account for it. ... 

The villages ... must be resurveyed. Up to the present time the Collector has sent in 333 
d n g e s  ...to be reconciled, in addition to the revisions which have a l d y  taken place". 
S.criney completed l k  resnmey by September 1847 and in defence of the original 
surveyor aaked-hovi i t  was "possible for one i n d i ~ i d u s l  t o  partal 50 aumeens' 
work extending over ... 20 to 30 miles, not considering the traverses and maps tha t  
he h a  t o  bring up  daily of tho native surveyors ? [303-4 ] ". 
- J commenced this duty on the 23rd December 1 8 4 4  and finaLly closed i t  on the  10th Sep- 

tember 1847, in which time 1 have accomplished the measurement of 998 villages with an area. 
of 638 equare miles, situated in 27 porgunnahs, ... incurring an  expenditure of Company's 
rupees 22,035. Reviaion has effected an incrsase in the area of nearly 123 per cent4. 
: :.. The Deputy Surveyor General was not- entirely satkfied, and pointed ou t  tha t  
Gwiney's rerieion of one village without r e k i n g  those adjacent to i t  would "laave 
the dist,rict in a worse state than when you entered it", and t h e  Board of Revenue 

that  Swiney'~ correctiom "would necessitate the correct,ions of 2 or 3,000 
other villages abutting on the h t ,  and the professional maps and  plans already 
prepared would w e  to be a faithful record of the distribution of property". They 
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considered that  i t  might be better to resurvey the  whole dktrict  "after the 
surveys in progress have been comp1eted"l. No resurvey of Midnapore Distriot 
was, however, carried out before the first cadastral 8UrPey of 1872-8 [ rv, xgr 1. 

Several months before Wilson started in Hooghly District the Collector had been 
authorised to  have village boundaries demarcated in advance by his Deputy Col- 
lectors, but  the necessary boundary maps were not ready in time, though Wilson 
had been particularly warned to obtain the "mouzahwar maps" or thakbast nag- 
shahs for comparison with his professional survey. "Every professional survey 
map shall bear note attested by your signature that  i t  has been compared with 
the ... hadbast map". Between February and May 1846, he had surveyed only 
125 square miles in nine parganas by Wasrah survey. The remainder was left 
tjll a Civil Superintendent could be appointed [ 242 1. 

The new Superintendent took over duty from the Collector from 16th July 1846, 
two months after the  compIetion of the professional survey, "the entire district of 
Hooghly, 2,2334 square miles, having been chained in two seasons, at the modest 
cost of 6 pie per acre"2. The rapidity of Wilson's survey was unfortunate, for 
when pursuing the khasrah survey later the Superintendent found tha t  the village 
boundaries shown by the professional survey differed +dely from those laid down 
in the  lhakbast maps supplied by the civil staff. Neat and accrlrate though the 
professional maps mere, he had 
not yet  been able to compile from them the registsrs of a single pergunnah in Hooghly. They 
are accurate as far as ... the professional tests ... can apply bu t  I fear they are in many imtances 
inaccurate as regarde the localities of the village. ... They are frequently a t  variance with the 
thakbast demarcations, and I have endless labour now in ... reconcilulg them. ... 

The reasons assigned by the m v e y o  rs... ie t ha t  they found the thukbast incorrect, and 
conaidered themselves bound to adopt what they found to be the  true state of the 1ocalit.y. 
Bu t  the  Deputy Collectors maintain tba t  their thakbust is consct ,  and the  Surveyors' plan 
wrong. A t  any rate the Surveyor should have compared his plane with the thakbusts. ... 
This he haa not  done, and the labour of comparison ... b thrown on this office ... when i t  is too late 
to rectify what may be inaccurateS [ 294. 299 1. 

When Smyth returned from furlough and took over charge he agreed that  
Wilson was greatly to blame. He  attributed the arrears and faulty results to 
incorrect and incomplete demercation papers supplied by the Civil authoritiee, and neglect 
on tbe  par t  of the Surveyor in not more urgently protesting against such documents-...want 
of proper supervision over the khusreh ...- -general want of energy and activity in permitting 
the  work to fall into arrears. ... 

Although apparently nothing can be worae than the state of the demarcation recorde 
and their entire worthlessness 88 a guide to a surveyor. still, ... the  defects in the  survey would 
not have been so glaring ... had an experienced officer been conducting the  operations. ... 
The vory abflurdity of the thakbust document as exhibited ... being su6cient to attract the 
notice of any surveyor of the smallest experience. 

The Deputy Surveyor General agreed and the Controller of Survey noted that  
the  thakbusta were all ... andazee [sketchy ] and ... very incorrect. ... The Revenue Sunregor 
did not consult them, bu t  surveyed such boundaries as were pointed out to him by villagers 
and others. ... Ln some instances he fell into the mistake of mrveying ae distinct villages only 
par m... which by the  thakbust had been properly dolir~eated -...one and the  same village'. 

The surveyors had indeed even faiJed to consult the misb or deecriptive accounte 
of the boundaries as marked out on the ground by the bamboo thuks. The Board 
of Revenue decided that  a new survey would be necessary after the current pro- 
gramme had been completed6, and this x a s  carried out between 1809 and 1872. 
. . . .  . During 1845, When was directed to survey the foreign settlements of Chander- 
nagore and Serampore, in topograpl~ical detail only with no attempt to investigate 
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t h e  value or ertont of private property', The external boundaries were ,to be 
laid d o m ,  and t h e  French authorities aeked tha t  the Chandernagore limits should 
be re-traced on the ground ; "By the treaty of January 1873 i t  was agreed t h a t  t h e  
limits...should be marked out  by ditches. These were accordingly dug and traces 
of them are ererywheie perceptible, though partly effaced in Borne places "*. Adjuat- 
ments in the line, aa demarcated by a line of pegs laid down by Commissioners, were 
Burrered by William Davey in April 1852=. 

Tbe Danish settlements a t  Serampore were handed over to the British during 
the course of Wihon's survey [ 1 : 359 n.6 1. 

, . 

~ ~ - P A R Q A K A S ,  1846-52 

After Smyth had taken over &arge4 he rejected as thoroughly unreliable much 
of the khasrah and professional work carried out in the 24-Parganas under Wilson. 
He pressed for the supply of carefully prepared thakbmf maps 
as early as 1st October [ 1847 1, ... but  in January had only 96 for four w o r k i i  partie& Slow 
receipt ... cawed much deIay and confusion. 1.. I%e thakbasta supplied were of a very indif- 
ferent nature, the nukshahs being made out n i thout  m y  reference to the  shape of the  village, 
in many places the  boundary running the very reverse of what i t  actually did in t h e  field. , 

. With much difficulty I have been ableto compare 1,289 villages out  of 1.462 m e y e d ,  
the remainder, 179, ail1 require re-examinetion in the field. Of these I have little doubt 
but that the surveyed boundary ia correct. 

Oaing to the loss of Mr. Otto by death, one of my best assistants, in the middle of F e b m a q ,  
I was obliged to take up  Kr. Otto's ao rk  myself, ... othersFise the peryl lnah main circuit ... 
would hsve been left unfinished. The country surveyed [ 1847-8 1 has extended north and 
aouth from about 60 miles from ab0x.e Barrackpore do- to... below Diamond Harbour ; emit 
and weat about 20 miles. The area remaining to be surveyed ... ia at present unknown, for the 
boundary of the  district itselfis as yet undecided6. 

The work of the  Deputy Collectors was straightened out, and Smyth reported 
in 1850 t,hat the tha1:basts now supplied were ereq-thing that, could be wished for 
and a g ~ e a t  improvement on the  old sxstem. With ... these thakbusts I have been embled to 
compare every turn and bend of a bow-, and any discrepancy ...k a t  once brought to light6. 

Amongst the acuities experienced .during season 1649-50 were the receipt 
of boundary particulars from all parts of the &trict instead of in compact bloclis, 
and the frequency ui th  which the Superintendent was changed, each new oficer 
haring to learn his duties from the d a r t  and often introducing unwelcome innora- 
'tiom [ 271 1. These troubles were avoided   hen in 1655 Smyth was given the 
office of Superintendent in addition to tha t  of S w e p o r  [ 243,301 1. 

In  addition to the district surrey Smyth carried out a topographical sur iey of 
the Sundarbans boundary and completed t,he large-scale property surrey of the 
suburbs [ 249-50 1. For the Sundarbans boundary he had to lay down and surre- the 
line settled by Prinsep and Hodges betueen 1822 and 1829 [m, 141-4 ] or, where that  
Line could not be identified, a new boundary laid down by the  ciril Superinten- 
dent. He  started work during season 1849-50, and had to incorporate the  work of 
Mullins, Surveyor to the Sundarbans7, whose duty i t  m.as to survey the limits of 
holdings of. the various grant holders. H e  reports that  . . . , 

the definition of the  Eoonderbund boundag  d be a work of time and much labor, and-.. 
I do not feel a t  all inclined to entrust the dut.y t o  a subordinate. Lf i t  is to be done on my 
responsibility I must do i t  myself. ... The survey and definition ... will commence near Range- 
fullah Lighthouse, where I think I shaU be able to recogniBe Captain Primep's starting point. ., 
I hope to erect a pucka pillar a t  this point8. 

He commenced on 25th January 1850 and waa . , 
delcyed some days, ... unable to find a starting point from ... the  Hooghly River. ... Took up  
certain points marked in Capt. P.'s m s p B a i l t o l l a h  D i g g e H a u k u n  Diggeeg...the site of the 
. . . s 

. a . . .  . - . ,.. 
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old dnk bungalow on the old road to Saugor bland-the site of the reeidence of an old Fakii ... 
who reaided there in Capt. P.'a time, as a h  the site of Roopnarain Potto p u c b  h o w ,  still in 
B.rietenca, and whioh spots I found to tally exaotly with the map. 

Taking therefore the site of the old dak bungalow. tho r m t a  of which am still visible, 
'%a my atarting point, I measured a distRnce of 9 chaina down the old Saugor dek r d  which 
brought. me to an old zomindaree bund ...from .which point I worked back toaerde the river 
Hooghly, taking bearings and distancee, reversed, aa given in a p t .  P.'e field book. ... Thie 
me&urament brought me exaotly to the river's edge at a distance of two ahaim north of the 
present wooden telegraph a t  Choeta Moornee. ..- 

I have marked off on each map the boundary of the villages sdjoining Capt. P.*s line, 
and shewn aho  the line of dense impenetrable jungle i+ i t  now e&ta, ... together with the 
g o v e m e n t  bund and such other topographical features as came within my reach. ... 

It would be uyeless entering into a detail of all the petty annoyances.:^I encoun tered... in 
having to deal with zernindars or their sgenta, in whose interest i t  waa to lead me &ray a t  
every turn and corner. and to shew me any boundary but the one I was in march of. ... 

These four sections ... contain 90 miles of Capt. P.'s boundary line, and a t  least 160 more of 
Nr. dam pier'^ h e .  ... During the coming w o n  I shall continue ...m far aa the Ichamuttee 
River. Cspt. Hodge's maps.,do not contain any boundary line but merely atopographical 
survey of the country to the eastward1. 

Smyth found that  his line differed very materiallj from that  adopted by Nullins 
for laying d o m  the grant limits. He had, of course, made no attempt to show 
limits between one grant and another, but  found &lullins' exterior h e  much a t  
fault. Close'survey by theodolite and chain vas not practicable but,  mi tes  Smyth, 
22 of my paces are e;aciy equivalent to one cbain [ ~unter 's  1, and I so accuktomed myself 
to this pace on the Soonderbund boundary that  I could walk a mile or mom and not be out a 
few feet. ... I went ahead with Capt. Pr inmp'~ field book and maps id my hand, and watched 
the distancas given in hie field book. ... I have followed Capt. h insep  step for step throughout 
in many places so well could I recogniee the features of the country1. 

The detailed survey of properties in the Government estate of Panchannagr?imS 
[N, 192, n.11 had been mmmenced in 1841 by hlichael Crow who was stin engaged 
on this tedious task in 1846, assisted by  hi^ son and five "native m e y o m " ,  with 
22 "labouring assistants". Crow's survey, reported Frederick Simms [ 181-2 1, waa 
bounded 
towards the city by the Circular Road and extends in width to near the Salt 13'ater Lake 
[ I : 13, 311 ; IU, 13 1. ... I t  commences with the river Hooghly a t  Chitpore and circumscribes 
the city outeide of the Circular Road, and terminates a t  Tolly'e Nullah eestaard of ALipore. 

Of six sections he found that  only one was completed and plotted-three were 
wholly surveyed but not entirely laid down, ... the 5th i~ in progress. ... and the 6th can scarcely 
be mid to have been commenced. ... Upon the whole, I consider the work as very creditable 
to the skill of hh. Crow. and will be a most useful map of the environs of the city. I t  is like. 
wise well suited to be connected with the survey of the city [ 182-3 1. 

Sirnms suggested that  the city survey should now be given priority ; 
I would suggeet that the survey of the environs be discontinued for the present, and that 

the whole of the  force now a t  comm~nd be set to work in the city. ... I am wining to under- 
take ita superintendence and arrangement, Mr. Crow being the head of the surveying staff'. 

Before Sirnms' proposal was sanctioned the elder Crow died, and the Piinchan- 
nagriim survey was continned under his son. I n  BIay 1847 a suggestion that  i t  
should be taken over by Wilson's revenue survey was rejected as i t  had been sur- 

--eyed in small disconnected patches and never "prored by traverse". In Septem- 
ber i t  was pIaced under Simm's charge, and he reported that  i t  had been 
commenced in Jany. 1841, now nearly seven yeara ago, and ... surveying, mapping, and the 
settlement ... waa to have been completed a t  the end of 1844. ... At the present re @...the mpping  
and cnlculations, without the settlement, of ... No. 6 Digtrict will occupy another gear and 5 
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months. ... The two departmente, the settlement and the surveying, are now separated, and 
... should never be reunited again. .The bueineae of each is dietinot. ... 

Only one fair copy of each map is in p r o w  ; ... by constant references they will wear 
out afd W m e  melees, and new copim will have to be made from the dolapidated ones ahich 
aan never be 80 perfed ae the o r i e l s ,  or ae if made in the first instance. --. They witl be b b l e  
to total destrudion by insecte or by  fire, snd..the Burvey ahich htre taken so many yeara to 
execute d be loetl. 

In November 1848, the  survey was transferred to Smyth's charge as "a legiti- 
mate part of the surrey of the 84-Parganaa District", and placed under Anthony 
Phillips, Smyth reporting in January 1851 ; 

The survey of Puchanagram continues to progress. ... It ie impossible to make much 
progress, not only on'account of the crowded state of the thoroughfarea, bu t  also in t h e m -  
culties experienced in finding one's way through mch a m ~ ~ s  of houses and huts, and also in 
the difficulties of procuring attendance. Mr. Phillips has completed 12 sub-di~iElions com- 
prising 3,028 holdings. ..I Mr. Grote baa aaked me to increase the working sstablisfunent b u t  
I am unable to find a qualified surveyor for i t  a t  presentL. 

In October 1851 there remained "only a p a r t  ... consisting nearly all of cultivation. 
... The Ist., Znd., and 3rd. Divisions were done by Mr. Crow, and I d . . . ~ m p i l e  
a map also of them, and connect i t  on to  my work though the interior of his work 
is far from complete". Srnyth reported completion a few months later ; 

I have been obliged to detach 8 of my district m e y o r e  to Burvey the topography of the 
Ist, 2nd, and 3rd. grand divisions which were prepared by hfr. Crow, no topography being 
represented on his maps beyond tanks, pucka houses, and r o d e .  A general map of this 
Estate on the scale of 6 inches to 1 mile ...is half completed. It is a minute detailed plan of 
the a t a t e  excluding boundaries. It contains also a skeleton plan of the City of Calcutta 
taken from Blr. Simms' map, together with the whole extent of the River Hooghlp and 
some of the principal places on the opposite side, Honrah .and Gulkeah, etc3. 

The large-scale block plans were bound up  together in one volume, t h e  three 
divisions surveyed by Crow being on scale 300 feet to  the  inch, and the  remaining 
three on scale 150 feet to the inch. Separate statements for each division gave 
area of each holding, name of proprietor, and nature of tenure. A duplicate set 
was made f i r  the Collector. Copies were also supplied to the  Ludia H o m e  for 
incorporation in the new General Map of Calcutta engraved from Simms' citS 
survey [ 182 1. Tending receipt of the  engraved map, a Plan of Calcutta was com- 
pilea and lithoiraphed a t  Calcutta on the  6-inch scale for the  use of 
the Comervnncy Department ...[ shewing] the whole of the Environs in the Dhee Puncha- 
nagram, tngether with main lines of streets and principal objecb surveyed by Captain Smflh. 
The interior of the t o m  taken from Schalch's m p  of Calcut ta... corrected ... by the Surveyor 
to  the Gornmksionem for the Improvement of the Town [ m, 13 1'. 

The establishment was discharged on 1st August 1854. The cost of Smyth's 
survey from November 1848 was Rs. 11,3684-1 1. The surveyed area of all six 
dirkions measured 6,800 acres, the cost-rate being Rs. 165-0-6 per 100 acres6. 

Early in 1852 start  was made with the  survey of Nadia District which rum 
north to the Ganges astride the rivers Hooghly to  Mat.abhlqae.  Connection 
was made with no fewer than 14 tower stat,ions of the Calcutta bleridional Series 
[ 4 - 5 , 2 9 6  1, and good junction made with GastreU's survey of MurshidEbHd to the  
w e s t  and Pemberton's survey of Rgjshlhi and Pabna to the north. Survey was 
compYeted in 1855 when the  party moved west to Burdwiin. 

%lay 1855, as an experimental measure, SmGh was entrusted xi tb  the  double 
duties of Superintendent and Surreyor7, and a t  once put  in hand the ~ e t t l e m e n t  and 

... . 
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demarcation of boundaries, and the of boundary thakbagts for Burdwiin. 
By  foresight and good organization he kept this preparatory work well ahead of 
survey [ 243 ] ; ' . - - . . 
-By le t  December, through the aid of additionel demarcating ea~tablishment, and by 

admirable management. ... no lees than 1,336 village circuita were ready for m e y ,  and. .. 
the demarcation kept 80 well ahead of the Burvey that the large area of 1,678 equare milee, 
embracing 1,929 villag'e circuita, wae accomplished without any hindrance whatever [ 301 1. 
Cost rate was reduced from Rs. 31-3-0 per square mile for season 1854-6 to 
Rs. 21-1 1-6 for 1856-6. " A reduction of ... one-third in the mileage ra te... clearly 
evinces what an'able and experienced Surveyor can do with a fair field before him. 
This-outturn is the  best we have had in Bengal for many  year^"^. 

Burdwiin waa completed by June 1857 when Smyth took furlough ; he retired 
from the service the  following year. Thuillier records tha t  his surveys xere 
in point of accuracy in the first order. ... Closing errore average 2 - 8 3  inches per mile over 
23 distances compared. These favourable resul ts... may be attributed to the care and judge- 
ment with which he conducted hie main circuite, and the frequency of the observations for 
azimuth made by himself a t  every triple-junction point. ... The proof of. ..these computatiom 
ia made by the Surveyor himself. ... The exterior eidea of the main circuita are again extract- 
ed in t h i ~  05ce for a Grand Traverse of the whole district, on which the compilation map 
ie based, and these r d t a  have been in the highest degree eatisfactorf. 

William Row, Smyth's assistant for two seasons, then took over charge and 
moved the party into south Diniijpur, but was sick the whole season 1857-8, and 
progress was poor. The majority of the Bengal est<ablishment had refused to 
accompany the party on the more north of the  Ganges and the staff had to be 
almost totally reorganized. James Shemill took over charge in December 1868 
and by 1860 the district had been completed by Nos. 1 and 2 ~ i v i s i o d s  [z43 1. 

Early in 1860 the  headquarters camp suEered from two serious fires ; 
The fire on 11th January Last was caused by the m e p t i t i o u s  introduction of a light ... 

within the office tent ... by the burkundez..-in direct disobedience of the orders. ... Fortunately 
through the activity ... of the Assistant ... survey r e c o d  were all saved. That of the 20th 
February aaa a continuation of the fire which ... destroyed half the town of Dinagepores. 

At  the end of 1861 the party was transferred to h l l n b h b  [ 243 1. 

No. 3, OR EAST DIVISION : S U  & TEWJT, 1843-9 

The RUrVey of SBran District had been started by Maxwell in October 1843, 
and in 1844 Wyat t  took over charge of both professional and k k r a h  surveys under 
the  direction of Charles Chapman, Superintendent of Survey. The object of the 
survey "was to map out the boundaries of the viUagea and wtates in order to put 
a Btop to the constant boundary disputes"'. Owing to disputes between the 
RHjas of Bettiah and Hutwah the Superintendent demarcated several of the p a r g a m  
himself, the Commissioner noting that  the objects of the survey were - 

the legal definition and permanent record of the area and boundariea of every village and estate, 
and the comtruction of accurate village, pergunneh, and dbtrict maps. ... 

Owing to... the bataarrah l a m  [ rv, 187 n 5  1 or to immemorial posseaeion, the Ian& of four 
eetates, for example, are found to be eo intermingled field by field ... that  i t  would be imposeible 
to make a separate map of each estate. The Deputy Collector who conducta the nstive 
survey, therefore, merely meesuree and map5 the general boundery ( or hulka ria it is called ) 
which ~urrounde and encloses the four eetates. 

The map thue formed ie sent to the professional Surveyor, w h m  survey parties measure 
every field or other portion of lend within the hulka, noting the name of the estate. ... A 
khusrah map ie.then made eheaing the poeition of each fleld and it'e number. ... If there 
are any dispu &...the khusrn he... are eent to the Superintendent of Survey who employe one 
of hie Deputy CoLlectors to adjust the dispute'. 

. . 
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During soason 1845-6 the 2,600 aquare milea of profefisional survey included 
about 161 of khmrah. Start was then made on the  survey of Tirhut to the  eaat. 

Th-e boundary of KepZil with ChampHran t o  the  north was resurveyed, t h e  line 
having in 1817-8 been "marked by a trench and masonry pillars at every conspicu- 
ous angle [ and J numbered from west to eaat" [ m, 19-20 ; pl. 4 1. A d k p u M  
section near RBmnagar wm "adjusted by a special Commission "f and, reports Wyat t ,  
I am proceeding but  slowly with the boundary Burvey owing to Captain Abeebur Bisnath, 
who never appears on the  ground before 10 or 11 o'clock, the  enrly morning being devoted b y  
him to poojah [ prayers 1, and then to eating his " bhaut"', without which he never leavea hie 
tent .  ... I am obljgod suit the  convenience of the  GoorMia captain though st the  sacrifiae 
of my o m  duties.. I hope, nevertheleas, to complete the  work ere long up to the  O&a 
Nuddee, ... beyond which I cannot proceed until the  Superintendent defines the  boundary. 
... 1 believe the N e p a d  boundary to the north of Ram h'ugger has been marked OK by ... t he  
Joint. $lagistrate of Champarun, b u t  Mr. Chapman baa some work remaining there. ... 

I hope to be  in his neighbourhood in the courae of a week, when I shall ... w m e  to some 
deciaionabout ... the tm-vey of the frontier and the  internal boundaries where the  saul a d  
forest abounds. ... The mrvay of the  Nepaul frontier from hldlye  westward aa far as t h e  
Ooriah h'uddee..,bordering o n  talookh Ram Nugger has been completed, and, owing to the  
thick brushwood and high grass jungle within the  s a d  wood forest be lo^ the Soomeshur 
range of h ih ,  ... about 10 miles in width, I have been obliged to delay operations until t h e  
high grsss be burnt, ... which ie delayed to admit of t he  paddy crops being cuta [ 261 1. 

Again on 12th January ; 
I am again out  on the  frontier. I have w e y e d  the  boundary u p  to the  KZ. comer of 

R a m  Nugger on the 6oomesha.r Hill, and have the whole extent  westward along the  ridge and 
a s  far as Tribanee Ghat to survey. T h i ~  I hope to complete in 10 or 12 daysi. 

The boundarj surrey was continued during season 1846-7 and 1847-8 ; 
I joined the Civil Superintehdent's camp a t  Bettiah on the  8th inst., and accompanied 

tha t  officer ... to  the foot of t h e  S o o m e y m  Fort  from whence our operations commance. FS'e 
barre traced the boundary range through a m a s  of h i  and forest. Several h g a  and  con- 
spicuous trees on the p k s  ... have heed intersected and mapped. A few of the principal hill 
s t r e a m  have been surveyed u p  to their source, and others as far as it was practicable6. 

And in his final report ; 
The southern  portion...^^ perfected in s w o n  1 8 4 5 8 ,  and a routs rmrrey with t h e  theo- 

dolite and chain was carried from the  gorge of the Doon ... through the Doon valley, ... up to 
Trebenee on the Gunduk. From thence round b y  the  i~o la t ed  tract  of Rajpoor Shourros 
skirting the forest, and unit.ing again a t  the  start@ point. ... N y  operatiops this season, there- 
fore, were confined exclusively to the  survey of the  high Soomeysur boundary range, and to 
the formerly contested boundary through the forests and low hills. ... 

I n  discovering the  true boundary ridge descri bed...in Captn. Boilmu's map [ m, 1 ~ 2 0 3  

very great dificulty was experienced, ... for what  with the  paucity of inhabitants in the  
Doon, and the utter impossibility of getting them to show the  boundary range ( from fear... 
of ... coming in collision 6 t h  the  h'epaulese ), we were obliged to explore the countq- ouraelvee. 
He referred to the necessity of "reerection of the m a s o q  pillars which have been 
destroyed by the encroachment of rivers". Instructiom ior the  final numbering 
of the pillam mere not issued until hlarch 184g6. - . 

Amongst the tasks in Tirhut was the survey of both barike of the Ganges River 
for the sixty rniles tha t  i t  forms the southern limit of tbe SBran and Tirhut districts. 
to lay d o m  the village sites and other geographical items on both sides [245 

During 1846 a large-scale survey was made of the  city of Patna  where recess 
quarters were situateds, and surveys were made latcr of the c i d  station of AIuzaffar- 
pur and of the "Poosah studlands" [ m, 430 1. These were on the scale 10 chains 
to the inch and, mites the  Deputy Surveyor General, 
all h rge  to-, cities, c i d  stations, or military cantanmenta are to be executed on thh scale 
or B larger one ... and ...y ou mag ... take either Dacca or Blj-memingh in hand. ... 

b o t h e r  point ...b the proper w e y  ... of roada of importaooe. The Gmat IZ-runk Road, foT - - 
instance, is very imperfectly shean  when m r e y e d  piecemen1 by the  circuit s-phms. Tfie 
4 sbould be traced out  regularly as a route survey, without interruption, and e w r g  

\ .  
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place of note duly fixed &nit. . When left to a number of di£farant interior surveyors the 
bridges, haute [ markete 1, encamping grounds, and objeota of interest, a m  passed ove9. , 

i . A t  the end of 1849 the party was transferred to Dacca, which i t  reached about 
-22nd January 1850, and took up the survey of Mymensingh District. ' . . ., . 

,, . - . . 
. I I j , ~  . , 1 :  : ! : : . : I  : ! .j , . , . , . , . 
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? Start was made in the south-a& part  bf M p e n s i n g h  some i50 milee oorth- 
west of Dacca, up the Jenai or Jamuna River. Work wae confined to profes- 
sional survey as the k h a h  had now been transferred to charge of the Superin- 
tendent, still Charles Chapman. The Great Trigonometrical Survey had not yet 
reached hlymensingh, and i t  FTSS, therefore, writes the Deputy Surveyor General, 
of the  very first importance that ... all permanent buildings and c o q i c u o u s  objeo te... muat 
be fixed. ..on y o u  circuits, and entered-..into the travereeas etatione. ... Thmpoints  can then 
be fixed hereafter by the Q.T.~. without any dif6culty [ 295-61. ... . 

. The large rivers t h o  d compel you to resort to triangulation, and to make this of any 
value for future amelgametion permanent pillars must be erected. 

No lese than 3 Burveyors will connect with your work, viz.--on the wed  of Mpenaingh, 
Mr. Pemberton for Rajsheye, or B o p h - o n  your north, bb. K e h ,  a t  present engaged on 
&alpera, south of the B r a h m a p t a r - a n d  to your south-west in Furreedpore ~ G c t  Capt. 
Smyth Rill come u p  kith the J m r e  8urvey [ pl. 16 1. You will not, therefore, fail to keep 
~ object in view, and favor me with any suggmtions as to the erection of puccka pillara. ... 

I have examined a p t .  Wilcox'e and Capt. Ommanney's survey of the Jenaie, or Bumam- 
pooter, fivm D ~ c c s  to Godpara, but dsts k not forthcoming, and I am not aware if any etatiom 
remain, but I ahould imagine not [rv, 265-6 1'. 

Much of the  survey lay in undeveloped country and Wyatt reported a t  the close 
of his aecond season that  
fie demity of the jungle, and the m c u l t y  of obtRining ~ss i s tmce  frum the landed proprietors 
to p i n t  out their boundaries, and to furnish beldam to clear lines for m e y ,  seriously inter- 
.'mpted my operetione until the jungle fever prostrated my establishment and forced me to 
abandon the work ,and withdraw my men from so unhealthy a localit$. 

- The northern pargam Susung', the estate of an important zamindur, ran some 
-way into the hills, possibly ' , 

1 .  I 

beyond the third high range within the mountains, ... extending ~s far as about 3 days journey 
northaerd from the plains. ... Everything involved in m-ry. ... The settlement of the 
frontier line within this field seaeon seema very problemeti~al. ... A survey and a map of the 
country is necessary aa a preliminary to fixing or defining the absolute limita of Mymemiugh 
District on the h m  frontier. It will be impossible ... without some idea of the wuntry and 
of the c la im of the Shooshung Rajah ... clearly laid down on a map or tolerebly accurste sketch. 

, A month later Wyatt returned from Swung 
after putting everything into proper train, and seeing the greater part of the ~ u r -  country 
-eyed. The e w e y  of the principal hill s t ream and intereection'of prominent peake are 
~ r o ~ r e s s i n g .  The Garrows are a wild and dangeroue race to deal wjth and awfully jealous of 
their wilds and fastnesses being surveyed. &. Jenkins [rv. ,491 the only person who 
-me be able to control them [m. 49 1. 
H e  asked if the  Superintendent of the Kh6si H i k ,  now Hudson [ I%, zoo-'z 1, could 
meet ue in person to point out the questionable boundary end by hie preeence and suthority 
'over the es;age Garrow and Comeah tribes not only ensure ~ a f e t y  to the surveying establish- 
ment, but prevent c o b i o n  between contending parties8. 

Thuillier ad.cisd him not to attempt a full survey into the hills ; 
' 

All you will be able to acwmphih ia to trace out the bill streams, ... lay down all the hill 
y&-igee within eight, show the limite determined on; .:. A complete topographical delineation 
of the Garrow E l i b  i beyond your competency, ... beyond the sphere of your duty. ... All 
. h t  you can ... do ie to make an epproximete sketch m p  of the ground. ... 

In the evidence before Parliament [ 447 ] one of the most celebrated Enginmrs of the day 
&ted his deliberate conviction that there were not 8 persona in the Ordnence Survey of 

. ,  
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England and Ireland ... who could draw ground from nature. '.'4$'herefore i t  rnwt  not be erpeded 
that 8 truthful picture of the Qarrom can, under your peculiar equipment, be producsdl.' 8 .  : 

J \\'yatt's health broke down in ,1857. after 13 yeam continuoue duty;the last 
&Ten years in:a most unhealthy district, and be.waa succeedgd in charge -by Nicholaa 
Davey from Smyth's party [435 1. The Mymensingh survey, including these 460 
square miles of the Garo H i h ,  was brought to a close by the end of the  year, when 
the party took up work in "Dacca Jalalpur'l; t h e  north part  of Dacca District. 

Work in Myrnensingh bad been greatly prolonged b r  boundav  disputes and 
no fewer than:742 appeals were dealt with by the  Civil Superintendent ; "many of 
them are sure i~ be begain '~ppealed to the :(=ommissioner. ,.. Lands are so inter- 
laced and are of such value tha t  the area in dispute was frequently one, two, or  three 

1 .  ~ot t .ahs"~.  'This continued in Dacca ; . . .  , .  . 
1 The terrible evils which beest UE in BIymenaingh of never hexing done a i t h  the  boundary 

dkpute caaes, of altering \-illage p h  one, two, and three, years after mrvey or demarcation, 
.seem likely to cling to .us in Dacca, and promise to prevent the beat surveyors from ever fink&- 
ing their records. ... The...minute eub-division of tf?is district into no less than 108 pergunnab 
and 63 tuppnhs bames all attempte to d e b  them on - the  dietrict, or even the one-inch .block, 
msp. Out of aU these only 5 or 6 pergunnab are m i d  to h a r e  defined boundaries; the 

.remainder are,broken u p  into minute portionaa. . . . . . . .  ;,.:.-; i ' ,  . .  . .,. ..-. .,: ' I . .  ; , 
. . 

: .In December 1860 after the completion-of Dacca District,. Davey moved .the 
. . . .  ... .par t i  into Sylhet -here there were other problems to be faced ; ': ( . : ' t r c n . .  

.*.In the  rainy w o n  the  whole wuntry.becomea a perfect sea, t he  entire trafljc and com- 
.munications being ... by boats: '.The village sites are  ~ e i s e d  on  mounds from which even the 
-cattle cannot move, bu t  a m  fed on grass cut. under water and brought into the villfiges'. ! 

. . .  . . : . : r  '..,: ; :  .:,;., ; . . . . .  . . ,  . I .  ,, , : I I  . . . . .  J. ..,; . . , 7 . .  , , . : t k -  
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S h ~ h i i b a  District was ,cbmpleted 'in' less..than.two seasons between' 1844 and 
1846, the rapid progress being possible from the  hill 'area in  tbe south and t h e  k ide  
stretches of the Ganges River. S h e d  then moved td AIonghyr'ahere scattered 
areas ,had been su1-i-eyed bS; Egerton and Ellis between J836 and 1838 [ m, 182-5 1. 

On my arrival a t  Monghj-r on 7th February [ 1846 ] T yas'&prised to find the  Superinten- 
dont unable ,to give me any information as to the number of pergunnahs ...to be  surveyed, o r  
their relative positions, ... nor were any he, Persian mnps, or thakbast missals procurable. ... 

commencing on the"westem boundary, ... I found that. no t  a fiingle at.tempt had been 
made to commence the  demarcation, bu t  by greet pat,ience and perseverance on the  pa r t  of 
my surveyors I managed to survey three pergunnab conukting of 380 hulkas [ 251 ] by the  
zemindnrs attending and pointing out ' the  boundaries. In the  rnenntime the demarcation :.. 
aas proceeding by slow and tardy etaps, but  in so inefficient a manner as to be nea-t to useless. .:. 

I completed I6  pergunnahs of about 1,635 square miles, 2,764 hulkaa, 900 of which had n o  
boundaries marked out. ... To test all my work with the  hadbsst maps [ 247 1, I made many 
... attempts to obtain these docurnen &...from t h e  Superintendent, bu t  without success. ... 

Up to the 12th A u g u t ,  I had only received a few scattered thskbmt m k w k  of the  whole 
zillah, amounting to 336 out  of 2,764 hulkas surveyed. Several hundred disputes had been 
pointed out during my survey, and w u l d  not be settled till t he  thakbast missals reached my 
office. ... AX my survey rernaina in my office incomplete6. '. ' . . .  , I :. . 1 .  

During 1846-7 Shemill extended survey into t h a t  'part of Bhiigalpur District 
'that lay to the south of the Ganges, but again he was delayed for lack of demar- 
cated boundaries ; "during the wllole of the cold weather, November and December 
1846 and Januar? to February 1647, my oEce was either partially or  entirely 
without work':. .'During his absence on furlough Tickell held charge from March 
1848, and completed the survey bf both h l o n g h ~  and south BhLgalpur, including 
the Usman-i-Koh which covers the rough wooded Rgjmahd Hills [m, .13~:] .  
Start  was also made in Birbhiim. I ! . . . . . . . .  - .  ,. 

. . .  , , '  , . . .  . . %. . . 
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On Sher\rill's return in October 1849 he waa distremed to find that  much of 
the  work carried out during his absence was of most inferior quality and had to be 
rejected. O'Donel had found gross errors in the traverse computations during the  
few weeks that  he had held charge after Tickell's departure ; 

An error of 20 chairu, in traverse circui- error of 100 degrees made in the calculation 
of the bearings. ... The field-boob were made over to Mr. Parker who, by altering the dis- 
tances and placing reliance in... doubtful angles, managed to complete the calculations. ... . 

It should not be dieicult for an assistant of. ..25 years servi ce...to distinguish good from 
bad work. It was hie duty to have laid all the papera before.either Mr. Chill or Captn. Tickell, 
and [to have] pointed out distinctly that the observations were doubtful, and the fieldbooke 
untr$tworthg. ... But he continued to keep everything secret. ... The survey waa bad, and 
he a a a  not bold enough to report i t  aa such. ... . 

The entire absence of any control over this work, the irregular manner it waa carried on, ... 
and the ... misapprehension of ...his duties by Mr. Parker, have led to t h w  results1. 

Sherwill found tha t  the whole staff had been alloued to drift into slovenly ways 
and had been left entirely uncontrolled through Tickell's ignorance of the details 
of revenue survey, and his pre-occupation with administrative work. An area of 
1,150 square miles had to be resurveyed during season 1849-50'. 

There was discrepancy with Tanner's survey of the Dgman-i-Koh [ rn, 137 ] ; 
In a private conversation with Capt. Tanner a t  Monghyr, that gentleman informed me that 

the distances as shewn upon his map were not measured, ... but mere catirnated distances, 
and, as the boundary in those days ran through a dangerous and an almoat imperviou jungal. 
i t  i not to be wondered a t  discrepancies appearing upon the distances being messured with 
instruments. ... No single distance as shewn by Capt. Tanner between any two pillars agrees 
with the sun-epor's measurement, but the number of pillars [ was the same IS. 

During the next four years work proceeded through Birbhiim and into Mur- 
shidgbgd, whilst during the summer months of 1850 to 1852 a detachment surveyed 
an area of 630 square miles of the station and surrounding h ih  of DarjeeLing 
[ 186 1. Early in 1854 S h e ~ d  was deputed on special dut.y as Boundary Com- 
missioner [256-7 1, handing over to Gastrell who extended survey through hlul.shid6- 
biid and BBnkura into Jessore. Thuillicr records that  the party had been one of the 
old North-\Irest establishments, ... brought down by Capt. Stepben ...[ rv, 1841. ... I t  came 
regularly on acroas the Sone River into Behar ( Gyah ) District, end thence n l o n g h ~ ~  and 
Bbugulpoor, south of the Ganges, after which Beerbhoom and Nooraheedabad. ... have 
been duly completed, thue forming a magnificent area of all the south gaqet ic  dirrtr-icts. ... 

The earlier surveys ... cannot compare with what we have effected of later years. At the 
date  a t  which those diatricta were taken up, the railway pace of the old North-West qe tem 
prevailed, and Capt. Stephen was a true follower of that school, sacrificing accuracy and real 
utility to speed [ rv, 215-8 ; V, 269-70 1. Better things, however, soon began to take effect4. 

There was an unintentional break in the continuity of the programme from 
our imperfect, knowledge of the true &position of the districts in the Lower Provinces. ... After 
the completion of Beerbhoom and Murshedabad i t  was supposed that Bancoorah came next ... 
south of the Adjee River, but i t  haa since been discovered that Burdwan intervenes. 

The Bancoorah Dietrict is, therefore, isolated from the others previously mumeyed by the 
4th DivGon, and after its completion it was necessary to p a s  over the intermediate districts 
of Burdwan and Nuddea and take up Jeasore. During the season under review [ 1855-6 ] 
the operatiom of the party have been prosecuted partly in Bancoorah and partly in Jessore&. 

Work ran down to the  Sundarbans and waa much interrupted by rivers an 
tidal creeks8. It was most unhealthy and quinine was distributed freely [ 459 ] ; 

Some of the intermediate boundaries of the small holdings or villagea were laid down from 
simple chain measurements by prismatic cornp- and chain, or by triangulation where the 
m a m p  and jungle was impassible. The spongy moraas, though often suflicicntly firm and 
bm-yant to m p p r t  a man to walk on-water ... oozing through a t  every step and warning him 
not to remain too long-afforded no stability for instruments. ... 

Survey of ... the remmed villngea ... waa arduous in the ertreme. \t'ading through mud and 
water, breaking their way through ... reeds rind thorns, and devoured by leech- and iDgects 

'DLB. 37/63 ( 203 ), O'Donel to DSQ., l C l M 9 .  l ib .  ( 250 ), 30-11-49 ; &port 1 8 4 g d 0 ,  frum 
Rev. Bd., 10-10-50 ; 4 . m .  mapa, Bh&gal w & Birbhum 10 Cot. ( 172) .  'DLB. 37/69 ( 26-30 ), from 
Sbernill, 1 6 1 2 - 5 3 .  a DDn 624 ( 22  ), lorn M G .  &-l-56. ' ' C R  Rec. 1 8 5 5 6  ( 26 ), from DSC., 1-2.57. 
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during the dny, only to be sttaokod by e w a m  of mosquitos rind gmta a t  night, the men... 
euffered exoeedingly. BIr. Henry Gteve ne... here exerted himself to the  utmoet, ... and Do- 
Singh, RirLsrat Pande, 6eta Ram, and Mahomed Oomur, were conspicuous with their parties. 
..: The eecond ... waa so lamed by the bitee of venemous insects that he h d  to be carried from 
station to station to observe his anglee. ... None escaped. By no means the 1-t of their 
inconveniences was the want of sweet water where all was snlt or very bmcldsh'. . 

From Jeasore the party worked east through Faridpur and into BLkarganj in 
December l&602. In triangulating the  great rivers 
many difficulties had to be ... overcome owing to the vepoure constantly arising from the water, 
and the lownese of the banks obliging UE to take our angles from statione often on a level with 
the water. It was by no means eaay to get a Bteady and distinct view ofmarke acroes the 
river. In t%e mornings the fog was oftan too dense, and when i t  liftod but  a short time ume 
left ere the sun's ra ye... d e  the marks wave and dnnce beyond all hope of obtaining true 
readings. The nature of the banks, frequently composed of a thin stratum of clay over 
+ c b n d ,  made it difficult indeed to obtain a firm footing, either for ourselves or the theodolite. 
cutting lines through h e a q  reed and gigaotic flag jungles was B ~erioue obstacle. -.. 

Not a rnan wuld be. obtained to help ue. ... We had, therefore, to do i t  entirely by the aid 
of our survey partiw, and ...to go ourselves a t  their head, and break through the jungle with 
them. The h a t  and exhaustion were great. But. the men acted admirably and, reawnwed 
by ue and our gmm, had no longer any f a r  of wild animals a i th  which theee jungles abounded. 

Latterly, when I reached the low jungly chun  lower doan  the river I had the mortification 
of finding, and seeing sometimes ss I looked through the telescope, my marks charged and 
hocked  down by a aild buffaloa. ' . .  . 

During his first season in Bgkarganj, 1660-1, Gastrell had the  assistance of a 
young military officer, WiUiam Stewart, with whom he triangulated the  greet 
Meghna, fixing the distant shores of Tippera and Nolkh5Li and the river islands. 
Recess months were spent at Serampore where the tom and enrirons were sur- 
veyed, whilst Stewart ~ u r i e y e d  the  powder factory across t h e  river at Ishapore'. 

. . 
- Thuillier records that  this party was . 
one of the oldest and beet in India, composed almost. entirely of up-country 'men, some of 
whom can look back to the days when they were under the Inmented Sir H e q  Lawrence in 
 the...^.^.^. [IT, 226-7, 453 1, from whence the party gradually worked d o n  through Behar 
and Bengal, and for many years under ... Slejor \Vslter S h e d ,  nou  retired. ... 

To the long training in the hIonghyr and RBjmahal Hills and junglw under the above 
officeri and later under his talented euccesqor Major GastreU in the suamps and 6oonderbun 
jungles of Jessod and Beckergunge, I attribute mainly the great. mccess the party has had. 

The number of old trained men have, however, grest,ly diminished by sickness and death 
since the Jessore District w a s  entered6. . . 

In 1853, 011 recommendation by the  Deputy Surveyor General, n'alter S h e d  
was appointed Boundary Commissioner for the  revision of "civil and crimbal 
jurisdiction boundaries". The Board of Revenue considered tha t  "the pargannah 
groundwork on which the fiscal s_vstem is built cannot be disturbed", but remm- 
mended "the re-arrangement of mouzm, grouping them into wnrenjent thanas 
or sub-djrisions" 1243 1. They recommended the appointment of Sher id1 as 
" Commissioner for laying down the boundaries of districts ... in communication with 
the Jlagktratm and Collectors of each districts6 ". 

Government directed that  the object of this re-iision should be 
re-arrangc the boundaries...-in such a manner as should most conduce to public con\renience 

and the affiiiency of Iocd administration, and abo to po~s899 tho meam offurther re-arrange- 
rnent when necessary by simple referonce M, and alteration of, maps7. 

: . . . 
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For more than twelve months from February 1854 S h e ~ d  travelled through 
Bihkr from one dbtrict to another consulting district authorities. He prepared 
full lists of the d a g e s  assigned to each separate thins, and drew up map8 to illw- 
ka te  his schemea. The village names shewn on the maps were those in common 
local use, alternative names used for hca l  purposes only being noted in the register. 
The new ,thana limits did not necessarily conform to those of existing parganacr ; 
"the paramount object ...is that of securing effective police administration ... whatever 
the discrepancy ... between pergunnah and thana boundaries "1. 

Thuillier was horrsed a t  the magnitude of these changes which involved 
compiling and printing an entire new set of maps, which is a hopelees business, and if the 
districts are to be altered a t  all, they should not be thue taken ~eparately or in isolated casea, 
but collectively, so that  the best general arrangement for the whole group may be made. ... 
M'hatever disturbs the geog~aphical features of the country, i t  will be my duty to object to. 
... Dividing a compact pergunnah into two separate zillahs ... will entirely upset the survey 
recorh and throw vast labour and expense in t h i ~  Department'. 

Amongst conditions that had to be taken into account w e d e n s i t y  of popula- 
tion-suitable sites for t h a w  headquarters---good communications with outlyhg 
areas. The Ganges and other rivers had changed their courses since the earlier 
surveys of 1841-2, and the position of diarap, or sandbanks, and the riverain culti- 
vation was completely changed. 

Towards the end of 1855, after Sherwill had completed his recommendations for 
the eight districts of Bih&r, he had to take furlough on medical certificate. On 
his return he extended the work into the lower prorinces ; 

In the western distric ts... I wae eighteen months a e t t h g  the boundaries of 8 districts, 
having personally met every Commissioner, Judge, and Magidrate, for which ... I  pant nearly 
three months in travelling, going over one thousand milea. 

In Bengal I have been engaged five months, and during that period by meam of an active 
correspondence, one half of which hae been of a demi-official nature, I have very nserly com- 
pleted the boundaries of thirteen districts. : 

During the cold weather ... the dietrict officials are out in their districte, marching about. ... 
During the hot weether I should have every chance of meeting with the different officiale 
when their district work is a t  an end, and they are settled do- in their statioxd. 

... . 
.', Thuillier was still unhappy ; 

The Boundary Comrniesioner's enquiries are tedious, and the progreea msde very limited. ... 
Alterations in sites of thannaa aa well aa in the limits of their jurisdiction are continually pre- 
senting themselves, so that  the revised maps h u e d  after much labour of this office speedily 
become incorrect. ... Commisaionera and other local authorities advance strong objections, 
... and fresh propoeitions.are everywhere rife. ... The fiscal boundaries are 0 0  p e r p l e e  and - - 
intricate, and so utterly useless for all practical purposes'. . . 

In November 1856 Sherwill was appointed Profemor of Survey a t  the College 
of Engineering a t  Sibpur, without detriment to his duties aa Boundary C o d -  
~ioner. He made his headquarters a t  Durn Durn until he took leave pending 
retirement in %y 1860. Two years later Gastrell was appointed to succeed . . ELS 
Boundary Commissioner. 

1 DLB. 38/68 ( 109 ), J u h  Dept. to DSQ., 25-9-64. nib. ( 68-62 ), 21/2-1164. ' DLB 67/70 ( 48 ), 
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CHAPTER XVII 

UPPER INDIA : Rohilkhund - North-Western P r o v i m  d- Oudh - Ddhi - 
lisjpuiiina - Bundelkhand - Central Provinces d. Bercir - PUNJAB : Cicr-Sdlej - 
T r a m - S d k j  - Bari o h 3  - Rechnn d. Jech h - b s  - Sind-Siigar a h 3  - Boamay - 
Sind - M ~ D s ~ s .  . 

, . 

I N 1848 the ~overnment  of t h e  ~ o r t h - ~ s s & r n  Provinces asked f i r  a re-survey 
of parts of the district of Delhi and of Rohilkhand, and more especially of the 
unhealthy forest turai lands running dong the foot of the Kumaun Hills. . The 

revenue surveys of Rohilkhand had been carried out between 1833 and 1841 
under Birnie Browne, George Fraser and James Abbott,, in the districts of Bijnor, 
Pilibhit, and ShiihjahLnpur [m, 221 1. Though serving the purposes of revenue 
assessment, they were far from adequate for other adminietrative purposes. 

The SUITey of Rohilcund is known 'to have bean the worst in these Provinces. The estab- 
.lishment was the least efficient of any, and the nn,tural di£Iiculties to be overcome the greateat. 
The resulting inconvenience has been most felt in the northern pergunnab adjoining the 
hills. ... The messurea for draining and irrigating, as well as the natural increase of popula- 
tion and spread of cultivation is giving additional value to them lands. . 

An accurate survey of them is much required in order to,give a eecure title to land, and 818d 
to facilitate the construction of works for irrigatioa , ... These two surveys in Delhi and Rohil- 
cund d not be mere revenue surveys. .The rivers and lines of d r a i i g e  muat be laid down 
as accurately as the  village boundaries. There will much levehngl. . .  . ,  

m7illiam Jones, now on canals [ IV, 451 12, mites more freely ; 
a 

The revenue survey village maps are most incorrect, ... n o t  at all to be wondered at when 
we reflect on the nature of the country and the quantity of work tha t  the m e y o r e  were ex- 
pected to f-h in the given time. ... U'hen they found themselves envelop4 in a network 
of all but impasseble nullahe, overgrown by high green reeds- ... I may h pardoned a d e  
a t  the device by which they seem to have occasionallg extricated themselves-the theodolite 
was closed, an imaginary circuit of zigzag lines d r a m  in the fieldbook enclosing an area of 
some square miles, and the note "Wild Elephants" told the rest. I have visited some of 
these ... epoh and found smilrng villagee and very fair cultivation. A change may have taken 
place, ... but  when I see "Wild Elephants" I cannot refrain from a doubts. 

Specid tasks of the new survey included- 
1st. The re-survey of rmch villages ... incorrectly delineated by the former m v e y .  
2nd. Lay doan from the old survey ... boundaries of all jungle tracts belonging to Govern- 

ment, and of all villagee adjoining the jungle. 
3rd. Formation of the Government fore& land into convenient allotments for grants, each 

of which should be named and numbered, and the boundary marked off on the ground in eome 
permanent manner, and separately mapped. 

4th. Lay down with accuracy the c o m e  of all s t ream,  ... b d  of drainage, and sites . . .  
of existing works of irrigation, and the position and extent of irrigated lap&. . . . .  

6th. The formation of pergunnah maps, scale one inch to a mile. shewing village bound- 
&es and sites, and geographical featured. 
h for survey were estimated as- 
Zillah Ghehjahanpoor, pergunnah Poorunpoor Subna, and adjoining foreet lands, equere 

milee, 80kBareiDy, 963-Momdabad, 697-Bijnaur. 6 6 G a h a r u n p o o r ,  l.O92--Total 4,202 
square miles, the whole tract..slong the foot of the hilh from the Sardah to the Ganges. 

'DDn. 461 ( 409-14 ), R a p .  to Home Dept., 2 8 - 3 4 8  ; Rean of 11-548. 'Bnpt. of Embankmenk 
'DDn 48.5 ( 27-30 ),Jones to 60.17-1-48. 'DDn 624 ( 36 ), DSO. to 6G. ,  5 4 - 5 6 .  
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., Ths norbhorn ~mrtloru o f f h a  di*bfiwf.& df Bnrailly, Merudabod, Bhahjahrmpoor, andBijnore, 
ss well as the Kumaun foreet, or bhabur b e  [ rv. 473 ; V, 261 J', baa been left almost untouched 
by the old w e y ,  and, $0. rapid* steps of imprqvement h q  entered them,forests and n-m- 
itated a complete revision. ... . t  , 3 ,  ,. , ,, ,; , , ,, ! , , . . . . . . . , . ; ,  . ,.,;.. ! . . ,  :,: ,.;:, 

The first and great o b j k t  of survey waa to obtain the most perfect add midub &poi 
&pl+cal'delineation of the whole tract+- ... the gene& fall' of the grnund--k ,fair' and p-& 
representation of every square mile--maps fit in every respect for the ,various e e m e s  of, 1-1 
imp;ioi;ement ... in contemplation. The ,forest had to be penetrated and the glad& of grass 
divided from the ranker jungle, the hill stres& traced out to th& sources, swamps dtifhed, 
and trees of importance and character, blazed and notched for boundary marks, whilet the 
general levels and the accurate delineation of all streams and watercourses were intended for 
the better prosecution of the wor ke... for irrigation'. 

Donald Vanrenen was given charge and started survey in ~ h k h j a h ~ n ~ & ,  ~ o v e m -  
bier 1848, with headquarters a t  Bareilly. , He wrote to the Collector ; ,,. . .  , ;  

A w e y  party will leave this ... for Shahjehanpoor early ner t  month and...the survey of 
pkrunpoor Sub- with adjoining forest land wiU be commenced in the bek+ming of November. 
provided your work i~ sufficiently advanced. ... I have received strict ordera not to take up 
the W v e y  of any circuit unless the village boundaries have been demarcated, and the thakbust 
papera are in my possession [ 247-8, 254 1. ... May I...solicit...a moojmillee map of pergunnah 
~ o & m ~ o o r  Sub- as soon as practicable, aa on the receipt I ahaU h a t c h  my line-cuttem 
to prepare the linms. 

Giving Hoppner and Burgess charge of detachments in Shihjahknpur and Delhi 
respectively, Vanrenen himself took charge in Bareilly There he found 355 square 
miles of new village survey essential, since the old village maps showed 
p v e  discrepancies -between- the boundsries of conterminous vill&es, making it doubtful 
which was the more correct. ... It was ... necessary that the new maps should not only h e w  the 
,&- of all natural streams and artificial watercourses, but also the bounderies of villages 
through which they p m d .  The true boundaries could not be determined from the old maps. 

Ln Shkhjahsnpur 109 square miles were surveyed ;' . 

Government forest lande, with villages adjoining, aU surveyed as f'kr as boundaries could 
be determined from recorde of former professional 8Wey,  and from explanations of local 
officers. ... Ruche pillars built along their boundaries will be replaced by pukka when the few 
disputee have been-settled. 
" In north Bareilly an assistant was employed on levelling ; 1 1  . , I .  

. ' Four circuits of levels have been taken, area 438 square miles. The levels have been cal- 
culated with'reference to the kerb a t  the pukka well oppos~te the Tanduh poLice choki4, which 
haa been ~smrmed ae zero. Triangular masonry pillars, with a square foundation which is 
flush with the ground, have been built along the Lines of level. ... The ... levels exhibit a fall of 
164 feet in 14 miles, or 1 1 - 7  feet per mile. ... The Bamoaree road levels ... show a fall of 192 
feet in 8 miles. or 164 feet per mile. ... 

The great sickness among the people i...in a great measure owing to deficiency of proper 
drainage, and to the number of m m p s  that are allowed to exist. Some of them swampa 
are formed from the reckless manner that ... artificial watercoumm are cut for irrigation purposes, 
the water not required by the cultivator being permitted to run waste to flood the low country. 

, . 
Durini the receis monthr;, of 1849 and 1850 i survey Tas mad? of Naini Tk1 ; 
A base waa meesured oq the only p o t  mitable, ... a small level plain a t  the weet end of 

the lake.. ... Six-feet standard steel bars were 4. Two careful maasurements gave a length 
of 486.6 'feet without ...any perceptible difference. ... :, , , 
' 

A general map hm been compiled and 46 estates surveyed and mapped.' The e a t a h  
have been surveyed like a village, and the superficial area of each given. The boundaries of 
each estate are inserted on the general map...with...the horizontal measurernenta. Mr. 
Banderson's survey will undergo a searching examination ...  and..^ map assimilating to the map 
of M w o r y  by a p t .  Wm. Brown [ rv, 220-1 ] will be a matter of time. 

The numerical data of the triangles are h r t e d  on the Map of,Nainee Tal, beautifully 
drawn by Mr. E. W. Hoppner ... on the large scale of 8 inchee to one mile. ... Separate m a p  
of every estate having a definite boundary have aLo been lodged in the office of the Senior 
h i s t a n t  .... Comrniasioner, K-n, . . neatly executed by Mr. Sandergon6. ,. . . . . ,, . .  

. 1 ' I  . . 
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Wl1e11 the party entered Shiihjahknpur in December 1849 i t  was found that s ~ .  
old trijunction marks had been destroyed, and that the district authoritiee had not 
beon able to demarcate the village boundaries afresh. The surveyors had, therefore, 
to lay down the boundaries "with the m-operation of the zumindars ", 
the only deviation between the old and present boundary being tha t  whereaa the former was 
an-ied in innumerable and eccentric t m ,  the latter has been taken in straight line9 from 
to pillar. ... The coneent of the zemindam to straightening the boundaries was obtained. ... 

The boundary &veyed...betwmn Bareilly and Shahjehanpore was obtained from the ' 
6hahjehanpore professional map. ... The dkpute about ... the correct b o ~ n  dary...hss arisen 
from-the..~com~on boundary not having been adhered, to by former profe~sional surveyors. ... 

The m e y  in Poorunpoor 6 u b m  is comprieed in one general map on which the Government 
forest grants are in~erted and numbered. Separate -pa have been made of each grant and 
bound in one volume ; ... maps of 62 villages conterminous to the forest ... in a separate volume. ... 

In the t e r m  pergun& of Roodurpoor. Rulpoom, and Gudderpoor [ of Bareilly 1, the 
detail survey has been thoroughly eremind,  and in many p a d  re-eurveyed. Ln Gudde-r 

the  f o r m e r . . m e y  wae 60 imperfect that  all the principal rivers and gooh [ water- 
c o m e  ].hare been r e - m e y e d ,  and fresh maps of the three pergunnab compiled. ... ' 

The country...is so extremely *cult of ~ccese, even when aided by elephants, and the 
-on for curveying so short, extending only from F e b ~ a r y  to the middle of April, tha t  ... 
a emell goo1 or unimportant nullah msy have been omitted because not  seen. 

During season 1849-50, village survey was completed in five .other Bareilly 
parganas, three of which were allotted to Burgess on his a n i ~ a l  from Delhi in 
January 1850. 'The total area surveyed in Bareilly was 560.88 square miles 
covering 616 villages1. Lines of levelling were also run through Bareilly District 
during season 1850-1, 'Ouing to the swampy nature of the country work in 
MorEi&biid could not commence till the beginning of January and in Bareilly not 
before the end of that month. Burgess had to withdraw his- detachment on I l th  
April "owing to the very Revere sickness that broke out."- 

T'anrenen thus describes traverse work through the tarai ; 
An-ything like accurate chain measurement ... must be out of the question. Even when 

a; cutthrough the v, the Btumps are woree'than before. I...directed the bounrllirp. 
surveyors in folloffing out such streams to keep to the comparatively open ground above the 
high b&, and leave the interior surveyors to... w e y  ... the contortions of their courses ~ t h  
the  prismatic compses. [By  ] so doing ... theodolite stations are likely to be of some perrnanenq, 
while on the low banks of the river they are deetroyed by the great floods, and for such 
intricate work..J look upon the prismatic compass as the better b h - u m e n t  of the two. ... 

I had the positions of remarkable trees carefully noted and the trees themselves blazed 
a i th  a cross, and:..in the maps these are shown by a red cross with the name of the  tree. ... A 
coarse carpenter ahould accompany each party for this purpose. ... Through the forest to the 
south of Bilheree I had strong tent pegs charred, driven into the ground, and the head covered 
with a ghura of charcoal turned upside d o n ,  and a mound thrown over the whole. ... They - 
should be more permanent than even m o w  pillars. ... 

It ie impossible to say what work there may be in the  forest. There are portionsj that 
should be examined and any open glade surveyed, with the remains of any former villages. ... 
The foreet is so thick and the brushwood and creeping planta render exploring no  e a q  matter, 
even with elephants, having almost to cut one's way through it. ... 

The surface of the perpunnah is one uniform plain, mthout  a hill or rising ground to give a 
variety to the  view, and from ita proximity to the twb-himalayan mountains is much dep- 
towards the south. ... The nuddees ... diecharge their waters with great rapidily. ... 

The main circuit of t h h  pergunnah was w e p e d  by Hosaain Baksh in 1849-60, a first-rate 
and moat trmtworthy native w e y o r  [264],  and the field data put  up and calculated by Mr .... 
Johnson. Ln the emuing season he waa detached to complete the survey of the a g e  bounds 
and their detaile. ... making as complete a revenue survey as possible, noting every remark- 
able tree or object ...to BeNe as h d m a r k s  for the guidance of the  Colltxhr's people. ... 

A circuit of levels towarde the close of the m n  was cam& round the pergunnah by 
hi@. Millard. ... Two cross sections, one along the high roed, and the other following generally 
the ,oou- of the Gogee nudd ee... were also conducted by him. The heights will be found ... 
on the general map, as well ~e the several bench-marks established for ... the canal oacers. ,. 

l ~ a r o .  31 ( 67 ), Route 6q. ta N*ini TU, 184941  ; DDe 485. Rsprt for 1846-50, by Vantenen, 
80-1-61 ; Vanrenen, Bnrgwe, Hoppner, Danid Blyth, Gsndereon, Eda. Johnson, Millard, Wrllaoe. 



The "hudbud" papers furnished by the Collector ... were most deficient. .., They were 
rough rectilinear wee denoting the number of p u b  pillars round the village, ... in ~everal 
caam faulty and inaccurate [ 2gg-300 1. Thu, whilst in ...o ne village the pillam were put 
down two in number, those very pillars were noted in the adjoining Fillage ...as three, and 
straight Lines drawn botween them rejecting every notable object, even rivers and nuddeea. ... 

In ... the former professional eurvey ...in very few h t a n  me... - a b d  those only when form- 
ing boundaries of villagee-were the w u m  of large nuddeee traced throughout. In most 
w. their entrancse and exits were noted on the boundary, and no more, whilet every 
remarkeble object and the consequent facilities for irrigation ... were apparently forgotten. 

Towards the  close of the w o n  ... sickneas was b r e a k  out in every field party. The 
northern villages required extensive claaring of forest trees and long grass to enable the survey 
partiea to tram out the innurnersble hill streams and watercourses with tolerable accuracy, and 
the coolies who were sent a t  first never missed a favorable opportunity of decamping, leaving 
often their clothea and wag- behind, so great was the dread of entering the terae, and the fatigue 
entailed on burning the rank grass [ 49, 252,456 1. ... 

But ... the months of April and May were the only ones for carrying the survey through the 
forest and ~IWS. which wuld then be burnt down a t  less labour and cost than in the cold 
weather. ...- I intima ted... that I would leave no one behind, and would be the last to quit the 
pergunnah, and that only when I was satisfied with the accuracy of the work by B personal 
W c t i o n .  ... By the 1st of May the whole survey was complete. ... 

The eatabliahment took the field on the 29th November [ 1850 1 though no revenue survey 
operations were commenced till January offing to the state  of the country. ... Adjourument 
for the recess was from ... Bareilly ... on the 10th April, and from hloradabad on the 1st May. 
In both instancas sickness had broken out, ... those in ... Bareilly ... having Buffered most'. 

In 1851, the  survey was divided into two separate charges, Varlrenen taking the 
western, or bloridlbiid, area and allotting the Pilibhit and Bareilly area to Burgess. 
"The survey of the northern pergunnahs of Suharunpore is now in progress under 
Mr. Dodsworth, and need not engage Lieut. Vanrenen's attention [ 263 1"s. Work 
during season 1851-2 for the  west division lay in Chukhata bhzbur of Kumaun 
[ 259 n.11, a t  the  foot of the hills, about 203 square miles in area. 

Lieut. Hamilton, who joined on the 27th of January, was ... making a circuit of village 
levels. It wss my intention to have furnished a complete set of levels of all the villagee, but 
the cholera which had been raging throughout the field sesson breaking out with incmssed 
virulence in the northern parts of the bhabur early in March compelled me to withdraw my native 
m e y o r s .  ... The Burvey of the Chukheta bhsbur is comprised in 52 villages and 3 forest tracts. 
... Thj, emall a r  ea... took the whole establishment 3 months, but..sothing could be done till 
January except village survey owing to the den-enesa of the forest. 

The party was then withdrawn south to Rudarpur, where detailed survey =as 
carried on till the  end of April ; 

The professionel eurvey of the 18 vilhges of. .. G h e e p o r e  ... which do not appear to have 
beon included in the former aurvey by Capt. Browne, am commenced in the season 1860-1, 
and finished in 1851-2. Many of the boundary pillars having been deetroyed during the rains, 
they were rebuilt. ... The work wae entrusted to Mr. Hoppne3. 

Burgees's work in the Pilibhit area included 
a minutsrevenue and topographical survey of the Deoha River ...to facilitate the annual ~ e t t l g  
ment of the alluvial b d ~ ,  ... 77.5 square milee. ... Survey of the Bilheree forest and viUages 
remaining incomplete from the previous year, ... 32 squsre milee. ... Survey of the PilJeebhmt 
f o r d  and vlllqes adjoining ...to... enable the boundary between the for& and villages to be 
permanently settled, ... 32 square miles. ... Survey along the Ksla River, ... with leiels to... 
[judge] the feasibility of draining the swamp. ... Burvey of the K u m n  foreat, or bhabur, 
between the Saidat and Sookhee rivers. .., Minute survey of the city of Pilleebheet. The 
reeurvey of the newly tattled boundary between pergunnah Poorunpoor and ~eeaulpoor'. 

On  hi^ triangulation along the Deoha River he  used 
a , 

B cheap and simple kind of reflecting signal, ...requiring no one to attend to it. Merely 
a piece of bright tin ( a little quichilver may be rubbed over it to increaee the brightness ), 
slightly bent in the form of a sorew, suspended by a string over the station. Thia apun round 
by the action of the wind reflects the sun some &tance6. ' 1 .  - .  

, 



In 1862, it was decided to employ Vanrenen's party for two more seaaons, and 
tha t  of Burgese for one only; -.. 

Lt. Vanrenen's party to survey the Ramgunga and Qangea from the southern Limit of the 
Moradabad Distriot as far as his party oe.n rsach by  the 1st January, then to enter the forest 
of Kotah and Kaaheepoor. In the following season, 1863-64, the work ... will include a survey 
of the Gurhwal outer range of hills and dhoom. ... 

Lt. B u r p  will commenoe on the Ramgurlga st the boundary of the Bareilly District, and 
mrvey doan the river as much 8e possible till the ltrt January. He d l  then complete hL part 
of the forest and afterwards resume the river survey'. 

Varmnen's riverain survey along the  Ganges was of particular value, no t  only 
because the wrlstant meandering8 and floods of the river made earlier surveys 
long out-of-date, but  also because these earlier surveys had n o t  covered both 
ba&s. Ho riverain surve is, of course, of any permanent value unless i t  lays 
darn permanent marks a f? a safe distance from erosion by the wandering waters 
[ 297 I ;  

Oxing to the ... absonce of all connection of all the old surveys of the dietricte on either eide 
of the Gang- River, the aurveye...&ewing the entire river with its a~ndbAnks and island8 and 
the lands of an entire village with all geopplucal  f e a t . ~  on both banks, most valuable*- 

Of the similar survey along the Oudh bank of the Ganges opposite Cawnpore in 
1860-1 1264 1, it was pointed out tha t  "the ~ a l u e  of these river surveys shewing all 
lands of secretion and decretion is not to be over-estimated. A similar surrey in 
Rohilcund of the  Ramganga and Ganges rivers and  adjoining villages in 1852-34, 
was h i g h l ~  appreciateda ". 

On the close of season 18534,  Vanrenen moved his part,g to Jnbbulpore. 
I n  his report for 1852-3, Burgess describes vork in the turai ; 
The jungle was heavier this year than i t  has been for yeam. The rain throughout Januarg 

prevented i t  being burnt till late, and when I last passed through i t  a t  the end of last month 
[ October 1863 1 a eas of waking grass covered forest and a\-annah alike. ... 

The forest betasen Captain Ramsay's road, the limit of last, year's operations, and the foot 
of the hills ... has been surveyed ... without incurring very heavy ... expense in clearing lines, and 
sficient,ly accurate for any purpose. ... The ground is broken into i n m ~ i b l e  ravines, and 
overgrown with thorny jungles through which i t  is newssag to creep. ... Regular tracks..are 
few and far bet.ween, eepecially in the east. 

The h e a q  jungle belor the hi Us... rendered i t  next to impossible to survey the p e ~ b  trig- 
onometrically: ... The levele of the Mala Bnamp have been retaken throughout.. and shen a 
surprising amount of fall ... that aill render the drainage a...comparatively matter. .,. 

  ma so-^ chabut-, even with the ground, have been built at the theodolite  tati ion round 
each village triple-junction. ... Theae are to be covered with a mound formed of the earth 
dug from a ditch round them, and will protect the masonq from the worst destroyers of 
boundary pillars-oow-boys4 [ 470 1. 

Being now ordered to Bundelkhand, Burgess left for Campore ,  where be q )en t  
the recess months of 1853, and made a survey of the  c i t ~  and cantonments [ 267 ] 
in a most minute manner on the scale of 20 inches to 1 mile. It contains an amount oT work 
equal to two or three ordinon. porgurmaha. ... The seaaon has been the most fatal known for 

m... by the d m d f u l  loss of life in H.M. 70th Regiment, and the European Artil lev Company ; 
one qunrtor of the entire regiment having been orrnied off. 

The Cawnpore survey, though complete, still requires a good deal of examination, and 
probably correction, and---should the estabhhment again adjourn to this station next moms- 
i t  ail1 be done ... and B hydrographical mmp pImp~lutd...b a~s i s t  the drainage ~ r r a n ~ e r n e n t s ~ .  ' 

Thuillier thought that  the running of level3 for drainage and irrigation projects 
~ o u M  have been better left to a specid party ; and did not think t h a t  
t h i ~  attempt a t  cornbilling levelling pari passu with the revenue survoy opra t ions  have an- 
swered any A 1  practical end ; ... too much was expected from the Surrwpr.  ... The subject 
of contouring this part of the country in conjunction a i t b  the m e y  m . . s t m n g l y  advocated 
by the late Ueut. Qovernor I James Thomason, TV, 471 1, but  aaa shewn to requira v i a l  Pnd 
independent agency, and peouniary ~ t a  for ita accompli+ment, and mxumts topagraphid 
mp for ita delineation8 [ 67 1. 

1 DDn. 185 ( 20 ), Rcprt 1851-2, Panran 1b12-62. ' D h  6 U  ( 36 ), ib. ( 38 ). . *QR Rtu 
.1656-61 ( 103 ) ; cf. R i n r o i n  Bumrya : 81. R*%, =IT. l D D n .  485 ( 26 ), 24-1 1-53. 'DDa 185 ; 
&port 1852-3, Burpens, 2C1143 .  ' D h .  824 140  ), DSO. to S G .  6-4-56. 



Similar requests h a d ' b b n  made'in the  Puhjab where the Surveyor General held 
tha t  such work could not be undertaken by the revenue survey'partiea, though i t  

. . . .  was arranged to survey the canal bench-marks [ 67-8 I;-. . ' , . I . - .  . ' 1  

. . .  , . , , ..... '. . .  ,. . ; ; . :  ; : . . " ,  . . . . . . . . . .  1 . .  .*, - '  . . . . . . . 
. , : : : . ,.. _ . . . . . . . .  : +  . . . . . . .  < . , .  . . . . .  

" '  r ' . .  . . .  . > .  
fi&ini ~omason:s'administ&ati~~ 'se&rd' sukvkys were carried but by district 

officers of the N.W.P; : In FarrukhSbEd the pargaw of Gukrawah was measured b y  
the local authorities between 1844 and ' 1845, in order "to settle this pergurmah, 
though i t  is held as a zemindari, to protect the rights of the peasants "I. , 

I n  Debra Diin, a re-aurvey was carried out during 1847 and 1848 under AJexander 
&ES, Superintendent of the Diin, which superseded much of the work carried out  b y  
William Brown during 183940  [ m, 220 1. The settlement based on Brown's Burvey 
had been made on a 20-year basis, but the failure then to demarcate any boundaries 
compelled "an entire remeasurement of every mouzah in the district"'.- .:, . 

Comparison of the vernacular papers of the first survey with the r e t m  of the late m u r v e y  
show the absence of communication between the Revenue and Survey officers, both previous 

... to the commencement and after the completion of the survey. 
No attempt appears to have been made...by the revanue authorities, to define the bound-. 

... ... arias of each village. The zeminda rs...p ointed out to the Surveyor the boundaries they 
wish ed... which mere, in the absence of disputes, surveyed and mapped sccordmgly. No cam. 
however, was taken to en- the erection of boundary pillars, by which alone was there a 
chance of preserving these limits [ 293 1. 

... Except in the highly cultivated tracts almost all the villages have, during the Last 8 years, 
entirely altered both in shape and size. ... Some villagea have become ... enlarged to nearly 

... ... double their orginal aize, while weaker villages have suffered by encroachment. 
The general correspondence of the lste resurvey with the Englkh ret-, and not with the 

khusrah measurements, prove that ' the originel khumah must in mod -0s have been very 
inaccurate. ... Whilst the admirably executed scientific village maps h v e  lost half their value, 
the vernacular survey papers possess no value whatever. 
... I thought i t  beat ...to mark off the boundaries of each village according to existing poasesaion, 
using the Englieh nvrps aa a check; . In the resurvey the plan followed has been to mark off... 
the boundaries of each mouzah, ... and then to eurvey it, preparing B shujrah and kbaarah of 

... each [ rv, 205 1. ... The work of the ameens which closely followed on the demarcation was... 
teeted by ... the settlement wtablishment, which again was followed by myeelf or the teheildar. 

The dbcovery of slovenly or inaccurate work entailed on the ameen B repetition of hb 
labour without remuneration. A few such instancse had the most salutary effect. 

The Superintendent called attention to tbe great difficulty of . . 

procuring ameena in consequence partly of the demand for ameens in oie-and trane-Sutlej 
States, and partly of the laborioue and unremunerative character of the work in a barren and 
uneven country like the  Doon. ... It was not until I offered the unusually high ratee of Rs. 4 
per 100 acres, and Rs. 2 per I00 uncultivated scree, that I s u d e d  in getting anyl. , 

The only professional assistant tha t  Ross had in this resurvey was William Do&- 
.worth, the canal surveyor [ rv, 390, 397 ; V, 261 ]. . 

During season 1854-5, a small detachment under Hoppner waa deputsd fiom 
Vanrenen's party to survey the forest areas of north Gorakhpur tha t  were being 
divided into =ant b l o c b  of 1.000 acres. The boundaries of 112 aauare miles were 
thus cleared l n d  demarcated.. A further 280 square miles was survkyed by another 
detachment under George Hamilton, and then James Vaughan during m o m  
1856-7. . "In addition to his own immediate duties the sub-assistant has been 
employed in instructing ameens and putwarries for the local author i t ie~"~.  

~ t t h e  end of 1869 a revenue s-e$ party under Frederick Anderson waa moved 
down from the Plinjab to take up the survey, of the newly formed dist,rict of P a f i b -  
garh in the south-'eat corner of Oudh6 [275 1. Though the Chief Commiisioner recom- 
mended that  the  profwional survey "should partake more of a skeleton character, 

J',;! ; : . . ... 9 . .  I : .  . 
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omitting the interior detail survey, whioh is not needed for the settlement p m - p o ~ ~  ", 
the Government of India on sdvioe of the Deputy Surveyor General direoted that 
the survey should follow the lines of &he Punjab aul-veys and give , ..-- 
the fulleat detail FM to all the epecifiarrtions of Land and the prof-ional village -ps on... 
s a l e  ... 4 inohee to the mile, replete with every information, ... the  survey to show all topo- 
graphical features whioh the scale ie capable of representing. The interior detail meaeurement 
of cultivation, waste, fallow, is ... camed out in all ite integrity, ... a stenderd or baaia where 
the native detail mearmrementa of fields for settlement purposee can be oompared and oheckedl. 
The khasrah survey was controlled by the civil revenue authorities. 

Anderaon bad hardl started work in Partiibgarh when he was deputed to the 
NepBl frontier as  one o f the British Commissioners for the 
settlement of the boundary between Oudh and Nepal. This Commission, composed of two 
British [Anderson and the Deputy Commissioner, Oorakhpur] and two Qoorkha officers, 
-embled a t  Bhugora Tal north of the Taptee River on 26th January 1860, ... defining 
and laying do- the line of boundary lately ceded by tbe Britieh Government to Nipal [ 185 1. 

Survey commenced from the old boundary near the  Bhuohkewa N a b  Paes north of the 
well-known fort of Bhinga ...[ and ] joins the Rohilcund boundary a t  the  village of Khujjoorea, 
dietriot Ghehjehanpoor. where the old pillars are to be found. Thue the new boundary line, 
measuring in ita einuositiea 162 miles, is permanently marked by 211 mseonry pillars. .A  large 
Blioe of the Khyreghur Forest, containing very valuable aaul timber, and highly appreciated 
8e hunting ground, ... has been made over to the Nipalese. ... It wes also an  ohjeot to reatore 
to the Nipal Durbar their old ...p oaseesione ee they existed in 1811 and 1816'. 
Anderson rejoined his.party to recess a t  Naini T11 by the end of Bhy 1860. 

A second party ~a i sed  by Donald Vanrenen commenced the survey of Unso 
District in October 1860. Besides completing 926 square miles that. had been 
properly demarcated in advance, both banks of the Ganges were surveyed [ 262 fa. 

In addition to the  survey of north Rohillihand, the Government of the Korth- 
Western Provinces had asked for survey in the Delhi hrritories of the "decayed em- 
bankments" of the ancient canal sydem, and of the pargam of KotKLsim which 
had lately been taken over from the Ring of Delhi4. These surveys were allotted to 
a detachment of Vanrenen's party under Burgess and defined a~+- 

1st. m e  topographical Burvey of the tract adjoining the city of D e w  on the eouth side. 
2nd. The revenue survey of pergunnah Kot Kaasim. ... 3rd. Laying down ... boundaries of 
the eeveral jagheers in Jhujjur, Lahoroo, Furrucknuggur, Potaondee, Doojane. ... 

For the ~bpogrephical survey ... south of Delhi the Surveyor will check in the present revenue 
s w e y  map by a seriee of triangles judiciously thrown over the whole. H e  will then furnish 
two mps...on the scale of 1 m i l e  to 1 inch. One of theee will shew the basine of the ~everal 
lines ofdrainage, and the remains of the old bunds, and the other will h e w  the position of an 
the  ruin^ and objecte of archeeological or historical interest6. 
The revenue survey map here referred to was that based on Oliver's survey of 1822-8 
[ m, 155-6 1 as extended by Brown 1 8 3 8 4 1  I m, 218-9 1. Rot  K b i m  was surveyed 
by ITilliam Sanderson at the end of 1848 ; -- . . 

' a '  .. . . . 

The work is good in every way. The oomparisons between the  khusreh and profesaional 
maps were made by Lieut. Burgess, and whme discrepan Jes existed a Feeurvey .of the  boundary 

ordered. 'Sbe villagee codtained .. have all been made over to the MBharajah of JyFre". 
. . The survey of the jagirs waa carried out b j  surveyor Husain B a h h  1260 1, and 
com$ted only in the traversing of their external boundaries and determination of 
their a r m .  ..Vanrenen instructed Burgess tha t  i t  should be . . . . '  , 
-eyed in three or more convenient portions. ... Unlesa some kind of mpmkiion ia exeroieed 
.... on H m i n  Buhh's  circuit eurvej as he oompletes each circuit, his work b y  turn out to be 
.vergin&rreot.: ... Ips each ciruuit is closed, i t  should + p u t  u p  and proved by trav-. ... 

. I _ . a  . .  . - I '  . .  . . . . . . .  , " . . , I . , 2 

. " . . 1 OR R ~ c . ,  1857-81 ( 09-93 ). 'ib. ( 77 ) ; -TO. bliso: &CO-60.'$ -inch msp a - d  by'w-b. S688, 
2-1. ' C a m p r e  Did. l y i q  on mutb bank. ' D h .  461 ( 4 0 9  ), RKP. to Rome h p t .  253-48; Kot 
Kiaim, 6.5 m. sv. of h lh i .  'DIh. 624 ( 36 ), DSQ. to 60.. 6-4-56. . : . *DDn  486 (A-16 ), &port 
l&igdO, V a m n e n ,  20-1-61. . . 



Working out traverse with logarithms, or by Boileeu'e Tables, is neither an erhil-ting or 
interesting employment, but i t  is unfortunately a work which sll revenue surveyors at 
times obliged to do  [ t-page,]'. . ' I  , 

, p o u g h  ,Burgess describes the obsematibns he: took for controlling these c&- 
cuita, both by bearings from trigonometrical stations and by azimuth obserrationa, 
Thuillier considered the survey to be executed "in a very unsatisfactory ~ t y l e ,  ... 
the entire 900 square milee not presenting a single geographical point, village, or 
landmark "f .  ' Burgess had indeed devoted most of his attention b the interesting 
area south of Delhi, includmg the traverse circuits from ILalkatola to Deri I 

round by the Ridge, and thence to the Kutb hfinar. ... Thia circuit a- carried over the ridge 
of hi& the whole way--over most dif£icult ground covered with loose 8tone-e and c m i n g  
numeroue deep ravineg-lfrom which I erpected an u n d  amount of error. and had the above 
... observations taken to check it. The long chain am 4, and appeers to have almost anni- 
hilated the effects of meaeurementa over bad ground. and the error is so &...that i t  haa not 
been thought worth while to make any corr&tions5. .., The traversas have been calculated by 
Lieut. Burgass, or under Lieut. Burgess'e immediate supervision. - 

This southern area was commenced in Febmarg and completed in December 
1849, the area covered being about 273 square miles. Thuillier waa satisfied that this 
was of far better order, on which ... Lieut. Bwgeas devoted much time and attention. A care- 
ful triangulation was thrown over the Delhi south pergunnah, and the basins of drainage 
minutely t m d  out, and a complete topographical survey ... effected, with village boundariee 
ineerted from the former survey, while the City and Ruim of Delhi, on the ecale of 4 inches to 
a mile, hes furnished a very valuable map in 8 sections'. 

Burgess himself records that he had 
the walls of euch of the old cities as could be traced followed out with the theodolite, and ... I 
ahould have felt great plewure in pereonally superintending this most interesting portion of 
the work, but the large amount of office work entailed ... by the w e y  of the jaghires, and look- 
ing after my own nstive surveyors in addition to the triangulation, rendered thie impoeaible. 

I...propose to make over to the Society [ -B ] a skeleton map of the dktrict on the scale 
of four inchea to the mile, with all the trigonornetrid and accurate data connected with it, in 
which thei.::dimoveries about the sites of the old cities m y  from time to time be entered'. 
' During 1850, Burgess moved his detachment to Rohilkhand though he was 
sorry to have to leave Delhi without extending triangulation over the whole of the 
jagir survey; and without completing his survey of the embankments ; 

On commencing field operations in November [ 1849 ] I aaa unfortumtely k id  u p  with 
marly the whole of my establishment with fever.' .. .'and unable to go out and examine the 
work as I could have desired. ... Much of the aecond eeason'e work, too, came in too late to 
admit of an examination before leaving the dietrict. ... To theee causes must in eome measure 
be attributed rather meagre accounte... of the old bun&. ... It generally happened that-till my 
own native m e y o r e ,  or kyaelf, had discovered the-I could learn nothing of their mtuationi. 
., In October 1861, Henry J o h t o n e  brought his, party down .from the fierce 
borderland beyond the Indus, to spend three years on the revenue survey of village 
lande of Ballabgarh, Gurgaon, Rohtak, and Hisskr of the Delhi territories'. . , 

. 3 t *  : ,  I I 8  \ 

R A J P ~ X N A  , . -  , , ,' i L - , .  . ' ,  
Ln'June 1847, the Government of India authorized a revenue survey of the 

British districts, Ajmer and MerwBraa, and the following orders were paased ; 
A considerable portion of the Ajmeer Dietrict and almost the whole of Mherwars being 

hilly. eome modScation of the m a 1  system of the revenue trystem will be neceeRary. . A pro- 
f--ional map will be necammy for &ch village aheaing the culturable area as well BB the 
geographical featwee. ... Demarcation ...h been already in great part effected. Application 
will be made ... for the eervicea of Lieutenant D. C. Vanrenen, artillery [ 269 1°. : - I  . , ,  
. , ; . . !  , - .  . I .. . . . .  ' .  I .  
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: : '  AE Burgess's field work on the northern borders of ~ ~ h i l k h a n d  drew. to a close 
during field season 1862-3 [ 262 1, the Government of the North-Western Provl 
inces directed that he should move  hi^ party into Bundelkhand ... . : ,  I _  . 
end oommence the'eurvey of the northern part of Kuchwahanghur, where the Gcinde River 
fdb into the Jumne*, when- the eurvey will proceed southward thro ugh...pe rgunnahe t- 
ferred to,Britiah management from Gcindia and the f ieneee Raja, and a h  the territory of 
Jaitpoor. ... When these are completed the w e y  will proceed southward and westward into 
the Saugor and Nurbuddah Temtoriee [ IV. 287 ; pl. 3 ; v, pl. 16 1. ... , 

Lieute-t Burgess's eetebliehment ... will be raised to ita full ntrengtd: t k d  'will tllence be) 
regarded aa an ordinary eurvey party. ... The Superintendent of Jaloun will..assign it work ... 
between the Gcind and Jaloun. ... As soon as the mason terminah the BurPey party m y  
move for the hot weather and rains either to Cawnpore or to -pee', or Humeerpur aa may be 
found convenient. , I *  + , . ,  I 

Delayed a t  first by numerous boundary disputes, Burgess completed 2,266 
square miles during the two season6 1853 to 1856 [ 189 ] ; 

Owing to the intricate intermixture of the Jaleun and Humeerpoor district pergunnehs 
prepared first for survey, ... Lieut. Burgess waa employed on odd jobs-higation and works 
of improvement in Mohoba and the Jhansi pergunnahs. also the W g e  and level13 of the 
cantonment of Cawnpore [ 262 1, with road w e y s  and e s t i m a t e w n a t r u c t i n g  a road from 
Nowgong to Jhansee and various other extra-professional mattem. ... 

Lieut. Burg- hae thus bean employed two eeasons and a half in Bundelcund, but  ... little 
has been sent to this office. ... From a natural tendency in Lieut. Burgess's character to... aim 
a t  many objecta without accomplishing much, anxiety has been felt. ... His managment of the 
survey dutier, entrusted to him hae not been so sy-etematic and regular aa could be desired. 
The interior details of a single village in Nohaba are stated to have occupied a month or 
6 weelm, ... carried out with a perfection never before attempted, and which he haa been enabled 
to do through the agency of the planetable. ... . , 

, The pergunnah Jaitpoor, covering ... of 900 squere miles, was survey&- by triangulation 
by Lieut. Fuller. and the computation of his triangles have been duly rendered but the map 
has not yet ... resched me. ..: The demarcation m p s  have been ... unreeeonably delayeds. 
,.: During season 1855-6 an area of 452 square miles was canied out in "pergun- 

nahs Mow and Pundwah of the Jhansi District, recently lapsed to the British", 
besidea 852 square milea of "a topographical survey of all the minor native inde- 
pendent Bundela States and jagheers interlacing with the above". In 1857 a 
dreadful disaster overwhelmed the party when every member was massacred a t  
Jhfinsi on 8th June [ 483 1. , I,! -! - l , a  

m70rk was resumed nearly two yeam later by the Bharatpur party which had not 
taken the field during mason 1857-8'. The party under Adrian Vanrenen reached 
Jhiinsi early in Februarg 1859, soon after its re-occupation, and took over such 
survey recordR as were found in a sadly mutilated state in the Fort. The remaining 
months of the season were spent in arranging the old records and "making good ... 
'all the gaps caused by the destruction or loss of the field books and field sections, ... 
144 square miles". The area covered by l-inch topographical survey in Chhatarpur, 
Tehri, and Orchha States, was entirely resurveyed ; "It is a disagreeable job for one 
Burveyor to map the field work of anotheru6. 

During the next two season Vanrenen's party completed survey of the JhLnsi 
and Lalitpur districte partly with village surveys scale 4 inches to a mile, and partly 
with one-inch topographical sumeyb. . . 

:.. . . 
. ,  . 

I 
, 
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. : Though the Gove&nent of the North-Weatern ~ k k n c e s  had proposed a ;venue 
~urvey  of the Saugor and Narbada Temtoriea as early .as 1847, no party became 
available until after the completion of the Rohilkhand survey when, in October 
,. - 4  .~1 J . - .  ' 4 . . .I I . .  . . 

7 . .  
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1864, Donald Vanrenen moved his party southward to take up the survey of Jub-  
bulpom, his -work ,on statiomiof the .Calcut,ta J o n g i t u b l  series. ; During 
the two seasons 1854 to 1856 he completed 1,334 square miles. 8 : . :: . 1 : ! ; .;:--:;., 

At the same t imea  rjecond or rwmtern party was raised by John Blagrave who 
started .survey ;of -the Saugor Dietrict in  season -1854-6. On  hi^ death , in c.1857, 
oharge was taken.over &st by Willoughby and ,then by JohnGrant:;: ' .': * -  :-. 

Both 'Jubbdpore ,,and Saugor 'districte now became the scene of seriom &- 
turbances and'rnilitav operations,"and both parties were 'diverted to take up aress 
in the neighbourhood 'of' Nggpur to Ghich work zr& ' closely confined during the 

1857-8,[486 1. " Sui-vey . . of the whole ... of . that . district . .  . was completed by 
the end of sea&6;;' '1859-60. ! . ... . 6 . . . ; . . . . . ....-: 

. The Surveyor General considered that i t  would be mong to base this new survey 
of Nkmur on the old triangulation of 1823 to 1830 [ m, 90-3 ] ; . . ' . . -  

. . Ln my opinion ... i t  would not be desirable to let Captain Vanrenen's work depend on . tha t  
basis. The k t  plan...will be for ...[ Mr. ] Mulheran ...to project 8 new branch seriee into the  

of the Nagpore District, and thereby place trustworthy da  te... a t  Captain Vanrenen's 
dispo=l. ... Upon the  bask afforded by this branch aeriee Captain Vanrenen could with perfect 
rnnfidonce carry o n  either a network or system of seriee covering the whole didrictl. -. ,. 
During season 1858-9, therefore, Blulheran, -with a detachment of his Hyder5bii.d . 
party, ran a branch series from the Great Arc eastward to Nlgpur, $a matter of 

. . 
. I .  aboutseventymiles[179]. ' ' . ... 

l\farbh 1859 Vanrenen took furlough, handing over -to Oakes who moved the 
party back to Jubbulpore in November 1860.. The second party under Grant 
took up the survey of Bhandlra in season 1860-12. In 1861 Adrian Vanrenen 
moved his party from Bundelkhand to make the third party working in the 
Central Provinces. ... . . . 
:: . Local revenue surveys had been s t a h d  in West Berlr after the formation of 
the Central Provinces3 [ n, 133 m.1 ; -TV; 257 n.3 1, . and during Blulheran's fimt 
months st Ellichpur preparing for resumption of the Hydedbld  Survey [ 178 1, he 
made himself ueeful to the civil authorities in teaching the putwari ameens employed in the 
eettlement of Northern Berar the mode of surveying villages by the chain and crow staff, 
m-mg the planetable at a check upon .all meaeuremente made in the field. T h e  
=hich attended Mr. Mulheran's k t r u c t i o n  of theee men elicited for him the  thanks of the  
h i d e n t  and the civil authorities'. 

Markham records that  in 1856 Meadows TayloP organized a surrey of "Nddrug 
District ", adoptin$ a plan of 
working by back and forward sighta only, with a theodolite. The method was r d y  
lamed by mtive assistants, who became wonderfully expert and correct. The work had been 
chwp and comparatively rapid, and when tested.-.with the points of the G r e a t  Trigonometri- 
c a I  Survey i t  had proved very eatkfactorg. ... Colonel Meadoas Taylor was ordered to prepare 
... for the revenue survey of the whole of the assigned districts, of which be was t o  have been 
the head, but the  hlutiny broke out in 1857 causing a suspeneion of work, and when quiet 
was restored a par t  of the Bombay Revenue Survey mtablishrnent was set to work in Berar . . . . 

> .  
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The ilistrict revenue surveys of the North-Western Provinces had been closed 
do- before the end of 1842, having fulfilled the immediate requirements of the 
settlement officere. In 1843, William. Brown [IV, 424 ] was recalled to survey 
a i l  Kaithd, a small Sikh State that had lapsed to the British7. 
I . .  . The object was to Burvey eatah... for revenue purpow~. The khumab map, worthleas for 
topogmphical purpoeee, waa the important part. ,.. The scientific department was only i n h -  

.. . . . 
','. ' . ' ..,-;.. !. :,. . ' .  , . . , .  :. 
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duced ns a check upon the native ameens, and to enable the Surveyor, by putting together the  
village maps, to form pergunnah and zillah map. ... .. 
. Expedition was aho  a great object.. The survey stood on the t h h o l d  of all operatiom 

for determining the Government demand upon the land. Till the survey wae completed Govern- 
ment a m  kept out  of the enhanced revenue to which i t  was in eome instances entitled, whilst 
in others the people wem burdened with undue exactions. ... The revenue officers were depend- 
ent on the surveyors for a great number of statistical detaile quite unconnected with science, 
and perhaps distasteful to men of scientific acquiremente'. 

Brown took up  this survey in September 1843, but  during 1844 was called away 
to military duty. The work was completed and extended to other parts of K a m d  
District by Saunders Abbott [ IV, 417 ] who was in civil charge of settlement opera- 
tions. Charles Foy, an  assistant of considerable experience, continued in charge 
of the professional survey2. 

As a result of the 1st Sikh War 1845-6, the Jullundur &b lying between the  
Sutlej and Beas rivers was ceded to  the British [ 3,7, 34 1. A North-West Frontier 
Agency was formed under an a.a.G. d t h  headquarters a t  A m b ~ l a ,  with two Com- 
missioners in charge of the cis- and trans-Sutlej Territories reapectivelf'. Ln July  
1846, the Governor General directed the formation of two survey parties, 
to commence operations aa soon aa the season will pennit. one to survey the districts north, 
the other those south, of the Sutlej. These surveys to be under the mperintendence of the 
Deputy Surveyor General. The surveys Kill be conducted according to the rules laid down 
for the ... North-Weatern Provinces, and will embrace the m e  details, care being taken to 
render the map aa useful aa possible for military purposes. ... . I 

The Governor General will appoint ...p ractised officere to mperintend these Burveya. ... 
Captain S. A. Abbott, Deputy Commissioner. ... will superintend the entertainment of the . , 

subordinate officers'. 

Henry Stephen [ rv, 468 ] was appointed to survey the cis-Sutlej territories, 
which included the  Sikh jagirs which had now fallen to the British. The civil 
authorities had made no preparations for the eurvey and, mi tes  Thuillier, 
the cis-Sutlej Statee, embracing the country between the Jumne River on the mat, the 
regulation districts of the North-West Provinces, Paneeput. Rohtuk, Hamanah, and Bhut- 
tianah on the south, and the Sutlej River on the west and north, aaa  entrusted by 0.0. of 
10th October 1846 to Capt. H. V. Stephen, ... an old N.W.P. surveyor who had just returned 
from furlough, and Lieut. D. C. Vanrenen, ... a t  that time employed on the canals in Sindh, 
was appointed assistant. ... 

Both aa to the extent of the establishmentas, and the time of commencement, this Depart- 
ment was not' consulted. For the graver errors, therefore, of throwing an expensive machinery 
into a district where it has not the means of exercising its functions or, in other words, for keep. 
ing up a costly profeseionel establishment without providing i t  adequate work, this Department 
ie in no way rerrponsible. Revenue enquiries and preparatio ns... should  precede..^ profeeaional 
establishment by a t  least one year 1349-50 1. 

Captain Stephen ... commenced work in the Umballah District in November 1846, and for 
eeveral seaao ns...p roduced very large outturns. ... Vast areaa were got though, some ... being 
regular village-by-village work, and some merely eurvey in the lump, i.e., topographical survey 
onlv. on the one-inch scale. In the British portion where the village-by-village division prevail- 
ed. aU.the details of cultivation and aaate have been given. 

The khaereh, or detailed native measurement of the lands of every village coming under 
settlement, was taken out of the hands of the Surveyor ... and plsced under the settlement 
officer. The professional survey progressed so fa& that the k h m e h  never kept up, and tho 
comparison between them will have to be made a t  8 later date, entailing the deputation of 
another profemionel surveyor. . , 

Having completed the survey in five aemom 1846 to 1861, Stephen then took 
. . 

furlough. 
The survey covered no less than 16,620 square miles, Ferozepoor, 4.813--Loodhianah, 

1,660--Umballah, 1,96+Thanesur, 2,324-Lndependent native States. 6,870 square miles. 
- .  
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- 
' d l t  did hot include,the,1,383 Bquere milee of WJ-thul which had been previously ~urveysd by 
the kte Maj. Wm. Brown [ 26-1. ,.. . . - .  . : .r . . 1 ' .  .. 1 . ...... ,., 

I '  . Capt.*Btophen's map...[am '] a great muroe of anxiety to the Deputy Burvoyor General. ... 
-1 They are] not only ili-drawn, and grmtly handled and damnged, but they conteined many 
%mcuracies, snd the topographical portion of the Native 6bt.e was meagre and un.entiefactory 
.for compilation purpoees. ... I t  baa been found neceassry to employ...?&. R s y n a g h  ...to 
,revise boundaries, resurvey lapsed jagheers, and correct the old maps after comparieon with 
the khusreh maps from the d a b  of the conclmion of the original survey to the  commoncement 
of the p m n t  -on of 1865-66 [ 3961. I . . 
. I n  February ,1851, Robert Shortrede took over charge at Ferozpore, and moved 
the party u p '  to Siiilkot to start the  survey of the  Rechna doZib [ 273 1. Karanagh 
remained behind .at Ambiila to clean u p  the  records which were, writes Thuillier, 
a monument of the q s t e m  by which difticult operations of settlement and survey -re prose- 
cuted in a new country, m d  of that preference for b rge  area and oheap r a w  which characterized 
all this surveyor [ Stephen j's work [ 255 1. .', : . . . ! - . . : * .  -'< . Gemon : 1646/47 survbyed '1786 square miles, cost rate Rs. 19- 9-0 . , 

;, ' . 4186 . . *,, .. . . . . '1847148 . 9 9  
. 2 ' ' ' i -  

. . , . 
1848149 4653 ' - , Rs. 8- 9-6 . .  . 

9 ,  

: 1849/60 4112 I ,  ,, Rs. 10-12-1 , . . - 9  . 

'1860/61 ,783 . I  ,, Rs. 33-14-2 ,[ 272 1. . . -  
hlr. Knvanagh has had a mo8t ... difficult duty to porforrn, and he a p p r s  to have done i t  

very satisfactorily. ..: He has now placed the records in such 'an intelligible state that  we 
may h o p  for a correct ... General Map, which ... h a  beon a crying want. for years past1. 

In addition to the reF;ular village and pargana maps and traverse recorb,  - .. 
'Kavanagh submitted to the Deputy S u r v e ~ o r  Gerieral in May '18557 '..' ' '- 

'A.  18 plans of villages of  District t r i ~ ~ a r  ;shew new boundary betaern these villages and the Putteala 
Statr. Surveyed October 1853. Originall. surveyed by Wm. Broa-n in IMO [ TV, 218-93. . 

' B. Plan of three pergunnnha of Futehbad transferred from Patinla to Riesar. 2 ;  . . . .  . . 
; ,, C. Plan and area table of Imrutpoor snd t w o  other Tillages baneferred from Tbanesur to Paneeput. 
. .  - D. ' 37 village plans, pergnnnah Jhoonsur formerly belonging to Kythul,Dktrict  Thanesur, but e n .  

. givon to Putkoala Chief in 1846 in reward for eerrices mndercd during first Sikh &ar. 
, E. 76 porgunnah plans of the Kythul portion of Tbanesur : -.. s h e n  rurised porgunnah boundaries. 

F. 21 plans of puttees in District Urnballah, Ludhiana and Tbeneunr, surve'yed by Naj.Wm. Brown. 
' G. 18 ofputtees surveyed by Naj. Abbottin Districts Thanrsur and UmbalLs'. .: 

0 ,  : . .  . . . In 1857 Thuillier reported that  
a new map of the whole of the Cis-Sutloj S t a h  him just been completed on the 4-mile ec& 
after an immemo amount of work and correspondence with local authorities. 'This compiirr- 
tion i t  is proposed to'lithograph here to prevent further ~ O S R  of tune and disappointment3. 

The village maps of the greater part  of this survey, neatly bound viit,h traverse. 
details, have been preserved in the Map Record and Issue Office of the Sul-vey of 
India, a ~ d  were transferred to the National Archives in Ben. Delhi early in  19554- 

. . .  

Charge of the tram-Sutlej survey covering t h e  districts of Jullundur'and Hoshiiir- 
pur in the plains, and t.he rough l a  district of Kiingra, was given to John Becher, 
who bad Hutchinson and Thomas Blagrare as assistants5. Work for the first 
two seasom; 1846-8, was confined to traverse control and topographical s u r r e ~  of 
Jullundur District covering nearly 1,650 square miles. 

. Tbe Settlement Officer did not enter upon his duties till the survey had been some t&e in 
operation. The thakbust papers were not received till October 1847. ... ,Not a single fair 
copy of a p h n  had been made by the 1st October 1847, owing to the uncertainty of boundaries6. 

After Becher's transfer to the political department in October 1847 and Hub 
chinson's death a year later, Blagrave took charge from December 18487:': Whilst 
two detachn~ents took up the survey of Hoshiarpur Dktrict  a third '&as kept 
in office to clear off the arrears of mapping caused " by non-receipt of thakbust 

. . .  . . . . .  , . 
: , '  
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maps"' [ rv; 205 ; 'pl. 8 ;'Y, 247-8 3 - 1 . .  The field surveyors ran into the same disturb- 
ances that had struck Du Vernet's triangulators [ 35 ] and had to break off work has- 
tily, to resume a t  the latte~; end of February. : The greater. part of what had been 
previously done duringiDecember and 'Jknuary bad to be re-done owing to the hurried manner 
in which some of the p a r t i e s - v  F 'q t i i t  the scene.of their operations, one moobuddie having 
been aeized b y ' t l i d ' b k q & b ~  andieant:::brose the'river; hie theodolite, chain, and bther 

enta, I& a h  thorn of i bcond 'mtive aurv&or; being G i z a  b y  t h i i  [ 35 1. 1 ' I ! - .  a ! ;  . . *  
' I , , .  ~ ~ b s h i i $ u r  ~ i ~ f i ~ ~  be;&g:$' h'alf' hill,; half plain'$. had. to b& covered. with 

triangles, and the whole of Kkgra, yhich could not be entered till "the latter end 
of Maich ";" w&. triapgulaMd from 'obe of,' ~d'Veir ie t ' s  principal trianglee [ 35 1. 
There w& a great deal of fe~ei'"a'nd onebf P'+ b'mt draughtsmen; Behsree Lal, died 
on the 27th. April",. ., Field work for 1848-9, lay entirely in the hills, of,which 1'1795 . . L . <  .$ 6 , a ,  ,., . . I !  +r 
~~uar6 :mi le i  were, smeyed'.':"Mapping'prbgressed slqwly. ;; ,., :;. .--. , - , , .  -.. .... ! \ ?  .; ,, Plans of 6 p6rgunnahs [ Ju l lundh  ] have been bound &d might k.be been considered, 
cornpi ... +...but for the want of EtBti8tiCibl accounts, snd  numeroue pisorepanciee in their bbundi 
kee....... ~ 0 t h '  the'rivefs,Sutlej and B e y  bave been ramrrveyed along the whole couree from . . 
opposite R A ~ W  dh the one, and Talwaq on the other, down to ~upoortul lah pergunnehs. ... 
The course of each river,hL changed so comiderably sin- 1846-7. that  the original professional 
-ey waa not of the sGghtest &e as a check on the khusra;h msamrrement: . - : 

The greater par& of ,the thakbust maps of both the Jullundur and ~ o o a h i ~ a r ~ o o r  districte 
having been found sd totally untrustworthy and incorrect, having been made before the varione 
boundary dhputes had b k n  finally adjusted, ... the Settlement O5cer and myself ... condemned 
them in toto. ... We then appointed a committee considing of my msietant Mr. G. H. Blyth 
and Mr. Depy. Collr. Mussun Ally. who in the space of ope month completed the comparison 
and revieion of the whole khuareh and professional maps of two pergunnab. 

The general map could not be finkhed off because the boundary between the 
Hoshiiirpir and K&ngra district6 had not been.fbally settldd4 ,and' co-operation 
with the Settlement Staff continued to be' difficult right'to the'end.of the survey ;! 

The  numerous changes of settlement officers, and the,  hurried manner in 'whioh the lad 
o5cers brought up their work and deserted the surveyLth6 repeated alteration of. ..boundaries 
&d orthographyl-each of ttie mx o5cers having had a system of spelling of his o m . :  ..L The' 
inaccuracy of the lists furnished, which ... were left to. cler ke...to compile, :..  was...^ source 

a . :  .. of great delay- and inoonvenience 248 ]P. . ,  ;: : , -, . , . ..,.. ,.' : - - x : * i , . : {  ,;.. ) ..,!,!li~ 

, , , .Survey, was carried.welll up into the Kgngra Hills:to the fringe of Kulu [.30r .J ;: 
, ,! I have marked the. b.ound&iee of kotheee wherever.babitstions ... edeted- But when the 
E t a  of the kothees ascended.,to higher regions, uncultivated and rarely vkited by man. I, 
have'not attempted to trace out the ... boundary, and beyond the level inhabited by man the 
vast forests and fields of mow-wgch &e an objeot of, no desire or 'oontsntion, among the. 
people--may be coneidered 8e common ground. . The only portion of Kooloo that can be ... 
eurveied ere the winter ie over and the snows have oleared away is the southern'portion ... 
adjoining Eangra Waa, bu t  aa soon as the pass&. are open every available hand shall 6 
eet, to work in Kooloo proper, and Lahoul. so ~rs to complete them ifpossible in one saaeon. . , s  

, { Senson ,1849-50 ] .: Chota Kooloo, a nsrrow strip extending acroas the first snowy range, . . 
between ... Chamha and Kooloo proper down to the Rsvee. about 6 0  square miles, the lower; 
haw of it upto '& altitude of about 12,400 feet, I ,myself sur;'&+d ,in October last [ 1840 1 .. . .  ., . 

by Mr. Bennett and Govind Pershad'', . A  ..+. , I  ...,.- . I. . : . . !  ;;, 
.,- The attempt to carry.,sursrey further intd'the hills through !:Barr*,Bqungal j:. 

tokards Chambs ,had to; be abandoned and their survey: left to',& ..VepetYs toPo-' 
graphicd party [ Z O Z , @ Z O ~ ~ . . ] .  4 About 500 square .mil& of the *eariier,:.work had 
to be revised; and two aasist~nte who shirked the more difficult hills were dismissed.. 

Right through the survey the khuarah had rested with the Settlement Officers,. 
and the Deputy Commissioner, Kiingra, describes departures made from conventional 
procsdure when working in the hills ; . #  b . ' , l e ,  . : 1. * : : I  :,. 17 ' , I : ' :  .,, ' . : I- u . L + * $ ' ' L '  

Measurements were not entirely new to the people. s, They posswed ' a  local s-dard OF 
their own: Before our time easements  had been fixed according to the dimensions of esoh 
man's holding. 2. 'I'discarded the -"field map" 'or ehujrah. altogether. I :  Ite compilation b: 
aIways a work of infinite labour and difficulty. and never could have been prepared by the 

I .... W ! .  . . . .  .. . ; i ; . : - ,  , . . 1 . I ;  ,. . : , , , :I  . - ) . J  v '  :-"!..Jj : 
- . . ., . . 

c h J 1 ~ , ~ d .  (244-6),  4-inob map', .tnl,iundir i846.8 : litbo.', 4 BE. ':'ii,-o. 7 ( 28-9,). j-inch & s d ; ~ d s h i i r !  
$:1849 ; ~ I O .  Rev. Svy., Hoahiarpur & Kangm:, . ',bpDu Vcmet'a srurta. f 20r 1.''- 'Dk. 483;  Raporb' 
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~ g s n G ! I  employed. 'Even where a.profeeaiorJI1 ameen is employed its .utility ia i'&udy 
animeluruieble with the labour endt ime i t  conmunee. ,.. ... ! , ' I  :,I, I ;:..,:;-, !. J r , - c i  ~ ~ r l l  . .,., ,,,, 
~ ~ v ; K m p a  proper o o n t a h  2,600 square e e s ,  of which 2,000 yere m w  and t;, 
$ wmmenoed the meaeuremente in Octobp~,?849, and ,Ithad Gniahed the  -merit in April 
$860. i ;During tbe hot weather and.rairy 1,meeaured and m e  Koolm, +oul ad:':kpiti, 
a n d  I shsll .oomplete t h e  eettlement of the  ~ o e h ~ & r  mla, 1,600 eq? miles, ... by. . .*e I &d ..,> 

of the cu. .nt ,yea~. l860,  having commenced mse+nrreme+a in AugmtL . : I .  , . ,, ;:,, , . .:.,,, ,,,; 
II r.;.Th~ugh cornmending Blagravp'~,york nui l i ier  . . . . .  thought ~ t t l e , o f  t h a t  of the earlier --. L . --'. -* 

bm0IlBS:.j . i t ' '  j l i f  ) , T Q ~ ~ !  fi.' ;(* : l ! l t : , ; !  !:, :I :: .*:T.. I , : ) ,  - 1 . y  , , I . , ! ' > .  e * , ! '  I > : - ,  p ,  ! T * c r i 7 1  
: - Large areas appear t o e v e  beenalone thought of, without,reference to future wnsequenoee,, 

k ~ d  the village boundaries were *en up and surveyed even *rio=,? demarcation and adjust- 
of divubee, enteiling s'eiiom and heavy rsvieione. . . . . .  '- . . . . . . . . . . - . . . . . . . . . . . . .  

,, , . I  . . ' .  I .. t : a - '  , ,,- 
'The detsil6f the survey w&$....eat~fectory. The plah.:..we;& ddnduded in t h e m 1  ~ t i l e  

... of the...traverse circuit ~ysteni,' but  the whole of the  hille from the low ranges of Hooshyar- 
... podr the snowy elevations of t h e  K~ngra District, are on ' a  trigonombtrical b&. Thh 

art: of the work was conductea by Capt.'T.Q;Blagrave in close connectiod.:&th the principal 
z r i ~ ~ u l a t i o n  of the H i m ~ l a y a  Series o r the  o.r.8.. end t h e  reaulta ?re b i y  &tiafactov*.."b 
. . . . .  .seaeon 1 8 4 6 4 7  -,eyed 1 7 ~ 6 : & ~ & ; ~  miles'; c o d  ra&'Rs.' . 21-26 1:":"' .l t .11  ? .  

I . . . .  184748 .......-I .216 I ..1r Y. , . .  ............. 1.'. i;!h..- . -lc,-l .... 1:. .+rr",? fl 

184cQ :.",118 4 m 1 7 ~ 6 ' ~ !  < a ' ! ;  I ; , ,  , !  b 1, >! 7 . O ;  1 .  .,I 2sk, . ,  . ,: , 1 y .  y. , . :~~, .  
rJ , . .h ! :2~  3. ., .184s60 ,: ,:, ! .,,042 911: :i:, .i 3 .  b . ,  . 1 ; ;  ; ,;;: . .- 

' ' '  4 9 - 2 4  ". ' '  
--n.  

* I : : . ' ,  :J 71'. , :. . 186&61 . , , I -  . . ,3m 7 ,  , # : . : ! . ;  . ! I : . . . :  < : l o  l -wa[z  iol-i., ,.,,,f . . . . .  
; , '41; l l . .  ;!' . "  .. . .:, , ,,. . , i ! . (  I ;:, . - . , '  . . . . - 0  :-I.., . , .  , - I . .  - .  . :  : 

. ,  . 

!.j!. I!,!  . . / .  :. . . . . . . .  - '  I , . .  r .,. ! 3  . .  
. , . , . ., . : , , . BARI &b,'1850-9 . . . .  . , , . .  . ,  . . . 

..;4 - ,- , I - ,  . ,  , n ' I t  

,, ,On 29th llrirch 1849, a t  the close of the 2nd Sikh M7ar, t he  whole Punjab 
proclaimed a British province, and placed under charge of a ,Board of Adminis- 
tration a t  Labores. There was an immediate call for sux~eys. -, - , -  , 

a The Bari cia21 lies between the Be& and Rgri rivers and covers the districb of 
Gurdiispur, Amritsar, Lahore, "Googaira" .(later Montgomery ), and M u l m  {.pL 
16 1. , h u s h  sketch maps had been made in 1849-50, for the lay-out of the canah 
under Col. Robert Napier, Chief, or C i d ,  Engineer'. h o O c t o b e r  1850, a s m d  
party was raked by John Blagrave from the trans-Sutlej party, and started work in 
the Gurd-ur District then called Adinanagar. The professional BllITey was to 
co-operate closely with the  Settlement Officer. Assessments were to b e  based on 
the mperficial de tails... found by the professional survey. The most minu te... accuracy was 
not only demnnded, b u t  the a r e a  ... of theee details as well as of the villages were demanded. 
..: ~ u i e  y...demanded all the energies of the European portion of the  Ltablishment, and 

... naturally entailed a large amount of office agency and considerably reduced field p r o m .  
' The abolition of the native agency, and the prevention of the importation of Hindoostanee 

... m e e n s  into the Funjab, waa declared to be  of paramount importance, and the settlement 
... requirements were. ..met by accepting the returns given in by the local proprietors, checked 

... ... by the professional survey. A t  first the duties were extremely onerous ; the demands 
for returna by the Settlement authorities were pressing, the  assessment following close on 
the heels of the survey. In the &st season of 1850-61, 1,016 square miles ... were accom- 
plished a t  a rate of Rs. 35-5-11. The next -on, 1851-62, the  area was increased to 1,6366. 

The following general procedure was now adopted b ~ -  ail the Punjab parties ; 
! - The boundaries of villages are defined and recorded, their areas Burveyed. o&fied, and 

mapped. Besides the ecienti£ic m y  which furniahea a oomplete map of every distriot and 
every vill~~ge, fiere ia a second w e y  executed solely by nativm, which f k r h h a s  a fiithfid 
return of every field in each village. 

- : ' I  

The scientific survey givea the interior areas, divided into cultivated, cultwable, and barran 
waste, with the site of the village, of w e b ,  r d ,  marshes, and other marked features. 

The field w e y  gives a complete return of the  dimensions of every field. the  name of the 
proprietor and cultivator, the charmtar of the soil, and the nature of the .crops.. Formerly 

. . . ,  .,;;... . / : ' .  . I . . .  . . . . :. . . . .  
ZReport by 0.  C. Rsrnea, 29-1160; Punjab BA. I. 1 8 5 2 9  ( SO ):' *DDn. 6k3 ('hi ), DSQ. to 80. 
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this work performed by hired rneqmwry wha..became ,very ,unpopular. . The? wss no 
doubt b u t  that they .levied oomiderable wntributiom from the. people, ,.. ,though, the ,raturn 

, . - . - . - . . .  . 
they furnished when fairly ~u6mised were ,wonderfully correctf. .;., I _ . ; , , I  ;., ,. . ; ,!, _ ;-. . , : - 

~,uryey: of ,,the GurdiispG ~Dis t r i ckc~ve r ing '  PathtSnkoC 'and a considerable 
&&a of hilly &untwlwith'  the hi~l 'st i t ibn of Dalhbuai-but dxclGding the 
west of thei RBvi in the 'Rech ,&b% ai "&mpl&W iii the 'three 'se&ni 1850 tb.' 
18533. From sesson 1852-3 oharge passed to Hunter Thompson, who extended the 
s m e y  into Lahore District, and then .,into ,what *@, now Montgomery. M d G n  
District was completed by 1859, aRer which the'  party waa transferred to Chota 
Nggpur,[ 244 1.r .,J. r .. ,- , , 1 .  , , : , , I  ,-:+ - .  - I . . - I , , -  - - r  - . . 

The work aent'in both by Lieut. J. W. Blsgrave and Capt. Tdornpson has been excellent; 
ndl only very &refully donducted, both as regardr, the general disposition of the main ,circuits. 
and the Btyle of the interior detaih, but the maps are sll..rnoet creditable.\:.'.!.- ;-- 1 '  

- . t .  . b&i 6f.'.'!teE;ihg up'all the Ijergunnahe f i r  the oongregated mape of villkge j&diotior& 
on' the one-inoh ~kcale'which form the basis of the topographical work, the  surveyom werei 
direct,& to follow m y  compact circui ts... of symmetrical sides and fewast observations, a n d t o  
-p these main circuite...without.referen~ to the subsequent ... operatione of thesettlement 
opretions; . This:cxmbled the .Surveyor. to send in all hie topographical mapa Beason. by.  
-on, ... and the hands of the Surveyor are unfettered by any arrears. ... . . 

. Anangemenb have been made for keeping..,de,marcations well in advance of the survey'. . . *  . ! .  . .  . . .. . . 
: ,\ ,  ! 9 1 , 

' . 
RECHNA & JEOH doiiba, 1851-5 

The h c h n a  a%b lies between the RBvi and ChenBb rivers, covering the districts 
of S i a o t ,  GujrFinwila, and G n g ,  and pa& of Gurdbpur, Amritsar, and Lahore 

pl. 16 1. During 1851, Shortrede brought hia party up from the cis-Sutlej survey 
to start work, in the upper, or eastern, division which included the northern 
pa tgaw of G&pur and tha district of Siidkot4. Thomas Blagrave's party &om 
Jdundur  waa assigned ta the lower, or western, division. . . I -  

Major Shortrede, in thia and the following w o n  of 1862-63, having comple W... 2,016 
squere milea, left the  reminder  of the doeb for Captain Blagrave, and crosaed the Chenab into 
the Jech, or Chuj: doab, the  d e s t  of the  five doabs, which ... extends from the territory af 
@lab Singh near the h i h  to the junction of the two rivere [ Jhelum and Chenab ; pl. 16 1.'. 
In his first season Shortrede's party only surveyed 664 square miles owing to t h e  
t ( minutenew'of the survey", to which they had been unaccustomed. Outt- 
incre-ed'to 1,351 square miles for season 1852-3, whilst for the two seasom after 
the move beyond the Chenib it increased to 2,113 and 3,96g5. It was to controb 
them revenue surveys that lines of minor triangulation were run along the rivers 
during season 1850-1 and the meridional chains expedited [ 37,52 1. 
. The Jech &kih to which Shortrede moved lies between the Chenib and Jhelum 
rivers, and covera the districts of Gujrit and Shihpur. More than 80 per cent was 
waste land that could not be irrigated from either of the rivers. "Great di8ticdty 
waa experiend.. in procuring good drinking water, the present w e b  e f f o w  
only brackhh water fit alone for camels". Traverses were baaed on statiom of 
the Jogi-Tila Seriea [ 51-3 1, and the survey waa completed by 1865. 

In December 1861, Blagrave sent a camp from the trans-Sutlej survey under 
George'Battye across the RBvi which surveyed 350 square milea of the Lahore 
District during season 1851-2. In May a second detachment under William Lane 
added a further 241 square miles by October 1852. Blagrave himself r-emained st 
Hoshiirpur until October 1852, working on the heavy office arrears of the Jullundur 
a. With the full strength of his party, outturn for season 1862-3 came to 1,342 
square miles, which was pushed up to 2,540 and 6,849 for the next two 8~~8011~. 
These areas included the central upland tracte of "bar" or desert, the whole of 
which waa "minutely traversed and every feature well delineated [ 52 ] ". 

A 

1Pvnjab Admil.  ( 10.1 ). s ~ ~ ,  umo. Il ( 12 ) : 14 ( 2 ) ; &a 17-0-83 ; 18-062;  Rev 
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' ' ~!l&$g of RaGzEbti&in vestern Oujr&nwtZI,la~"was a work of no ~ m a h  labour 
ciriil'time*' owing to 'the wooded nature of the cbuitry, "but .by dividing the  ilia- 
triot ... into ,small-sized circuits; &ch 'G~etant' -+m' enabled to ' kekp hie line~cCuUtterri 
+ell a h a  bf.him1:. ,On ;the completibn of Jhi* DGtrict Blagiave h i n d d  bver to  
Job ~ ~ ~ d & i ] d  Gho'took the party do- id Bind '[i7j ].'.- :':i:ih'-' -*'.mk 1 0  8 " i I :  

d u i I J .  .. 1 . : :  I , . : 1 *.: J.. ,.,, : .  ! , .!. c t :  1:; i . r i . : i  9 1 i y  j,, ac9.,; 

q r f ;  j , . . ; j*~i,~:~.,  0!;7 .p,+: ~,n:b.:.; ; . , ? y ! i  ' 4 1  I.-,, .I 1 ::?;:;!: : ' ,  , ! ! ! r e . ;  ,. mc:l*.i .:;:: 9 1  

. j ., The Eind-S~gar @?.a3 liea between the Indue on the weat and the ~ h k ~ i m ,  ~hehbdb; 
ind:Panj;ad' rivers on the  east,' and, covers the Haziira, Rkwalpindi, 'Jhelum, 
lifignw~li, and hluzaffargarh'districts. .A wide area is covered by the thul, or desert, 
above the reach of irrigation. .. The ihih  is traversed by the Salt Range xhich runs 
in ,a south-west direction from Jhelum; ,the area to the north being h o r n  as the 
hh*n or hill wuntjr-y.' iu:,. - 1 1 .  t * ; * , . r : ~ . . r - ~ + ' . .  .... b l t l l . ~ l ; n  3..1.:,;:~ - ' I  . ,I.+. W L ~ : , . ?  ,,: I-,. . . : . I ,  

6 ; .  m & e  ,upland districte, . Hazbk,: ~iiwalpindi,:.and . Jhelum came b d e r  4-0- 
griphical m e y  '%y 'Robinson, and it was a:matter .of debkte'cm to  wxether t hey  
required regular revenue suhey &addition; or +hethe;' Ro%-won's pady  could meet 
revenue kquiie&en'ts 6y hiking special BurPey 6f village ind  other itdminiatra'tive 
boundaries. It was decided that survey of boundaries was impracticable so long 
as they remained unsettled and .mdemarcated2, and copim of the topographical 
survey proved of great value'to the Settlemelit 0ffi&i%[~z11-2,264-5 1. 

In August 1855, Shortrede was directed % take up the village-to-village BurveF 
of the "]offer districts bf Khangurh' and .&la'**. w?lich Gver , the' 'pm&t :distiicts 
of nlizn~iili and ' ~ u z a f f a r ~ a r h  together dFith tha t  &art of Shghpur tha t t  liea kii t h e  
right bank of the Jhelum. The  Commkaioner 'had'suggestea that  ;j-:lfu ..i L': .I; 
.a topographical m e y  ebould be made along both b a n h  of the  Indue from Kalabagh .to the 
border of Sindh. ... AVe have no correct ?nap of,that.trerci ...[ other t b n  ]'.-aye along .the 
Indue made by Lieutenant Wood of the Indian Navy [ rv..277-8 1, an'd other officers.. ,:.:.Those 
m e p  are most ~cmuate  es I have bad ample apportunity of testing, bu t  they do  not  extend 
beyond a few miles on either bank of the river, and it ie e great desideratum to have a good map 
,..from the Bouthem base of the Salt Range ... down to the confines of Sindh.. ... -,. .,, , ; .,;.; 

In the central thul of the Leiah District a revenue -ey would only entail .a .xselees 
expenditure, but t h e  kutchee pergunnah8, and a drip ... along the .left bank of the Indue fiom 
the Salt Range to .hlahmoodkote, ,..;4 to 10 milee in breadth, and about 180 mil -...north to  
eouth, to its junction . ,. with . t h e  . fZbangurh District, is exceedingly . . . .  ,rich . .,. . and _ . ,productive 

- .  . - -  .. , . 
tract4. . , . . . .  .. . I . ! :  1 , e I . . . . :  * :  3 .  , -  r ; . . .  l . , , ?  I , : .  . ,  

~ o r k i n i  f roh the south during season 1855-6 Shortrede su rqeyd  no&h 'h  to.' : '  
the confluen& of the Jhelum and ~ h e & b ,  and about up to the parallel of  era Ghazi Khan. 
The total area suiveyed was 3,620 square miles, of which 2,071 is moueawar, or regular village 
circuit and detail-1.110 thull or desert--and 431, square miles of river. A amall, party aaa 
detached ...hi December 1865, under Captain Johnstone b commence tho survey of D e r s ~ a t  
weat of the Indue [ 217-3 1. ... The party receased athlurree, ..;and prior to taking the field 
again the services of Lt.-Col. Shortredewere placed a t  the dispoaal of the  Commander-in-Chief. 
..., He made over charge ...to Lieut. Anderson on 12th November, 186B6. .. . . .. ; I  

A :. . ; . , 

Instructions were issued for proper junction of Anderson's revenue surrey 6 t h  
Robinson's -topographical survey to the north. . The southern :base ,af :. khe -Salt 
Range' was to be the general Limit, '.'without any blanks; defects, or :omissioml:, 
allowing Anderson's survey "to include complete districts". * There was no objection 
to Robinson accepting Anderson's survey of drips of cultivated land running into 
the hills, since both surveys were based on ' the same triangulation, and; notes 
Thuillier, ." i t  is the invariable practice ...to carry the operation somewhat beyond 
the limits of the dhtrict boundary, and to include as much o f .  t h e  -topography 
of the adjoining zillahs ... as can .be conveniently embraced"?.~213 1,~:~:. , ::! 1 %  -.  , . , .  , . .  , : ; , l , 2 j ' . , r , : ,  :. . ,  , . - - I  ,, ,., -;7.,-, . 1 is:, 1, -,, -;;.-; . / I . ~ J ~ ~ , ~ . ! ~ .  s,,,:: ,.,. ..,;.. 
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The baae of -the hills. wh& they 'debouoh on the plaine,' w d  c&fully surveyed by Capt'. 
Anderson. and .. .Lieut.,Penton Thompson, as well as the senior awietant, Bfr: Housden, by 
throwing a eariers of &or triangles from the memured lines in the plains over the low peake, 
and taking up all the stations of Capt. Robinson's topographical s w e y ; ' a n d  thus forming 
ample points corninon to the two surveys, on which the planetable sketching of the entire 
baee of the foot o f the  hills wes laid down with great minuteness1. ; . .:/ 1 .  t 

Anderson completed hia sumey by the close of season 1858-9, and then moved . . 
hispar ty  down to Oudhl [ 263 1. I n   hi^^ last season . . .  , . 
the whole of the  remainder of the plains of the Leia District, with portions of the Shahpoor 
District up to the Salt Range, have fallen within the operations, together with such portions 
of the river Indus and the  BAussore Hi113 west of that river as were necessary to comple te... 
connection with the surveya in the Derajat. ... - - 

. I  This completes the whole of the plains of the Punjab and, in due connection with the 
topographical survey of Jhelum and Rawulpipdee by Captain Robinson, :.. places us in posses- 
sion of materials for the whole of the Punjab proper, or country between the fiyq r i v e d .  

A full accountof the organization and procedure of the repenue survers of the  
Bombay Presidency has been given in'volume IV of .these records [IV, 235-40 1. 
Between 1846 and 1847, survey was proceeding under the direction of Goldsmid 
as Revenue Commissioner a t  Poona. .Wingate, Nash,.and Davidson were Superin- 
tendents a t  DhBrwgr, in South Madtha  Count+-Poona and Sholgpur in the 
Deccan-and NBsik in Khgndesh-respectively. Each was responsible for both 
survey and assessnle~lt of revenue within his division. In 1849 a start  was made in 

. ' ,  . .  . . .  
Rat~iagiri  by moving a detachment from the S-KC. '  

In 1846 the  members of the Bombay Government disagre& as the best 
system of controL The Governor and one of his colleagues considered that  . : 
the superintendence should be vested in the Collector of the District who, with a full com- 
plement of well selected assistants for the ordinary revenue and magisterial duties, and a few 
able surveyors. would ... find no di%culty in conducting the dut,ies of both offices [ rv, 239 .]. :... 

. .  The third member disagreed and preferred a separate establishment as . 
&'the DWC& '&d Southern Mahratta Country. ... ,Experience hitherto is ... opposed to the 
success of a survey conducted through [ the Collector 1, ... who can hardly ...to give that un- 
divided attention ... necassary for the satisfactory execution of such an important u n d e h k i n g  
The Directors decided tha t  a separate organization was essentials. 
. Nash took furlough in January 1847, and was relieved by ~oldsrnid', and when 
Davidson took furlough in 1848. he was relieved by George Anderson. On relieving 
Nash, Goldemid found tha t  instead of making systematic tests of Pringle's survey 
and only revising those areas that  were found unsatisfactory, he had been making 
complete re-survey of whole districts [ rv, 2 3 6 9  1. He made detailed surveys of 
uncultivated hills for purposes purely topographical, "dividing tho hills into estates, 
and marking off the  limits, ... thereby entailing a useless expense". Two of  hi^ 
military assistants were discharged to military duty as knowingly departing from 
standing instructions, and the Revenue Commissioner was blamed for having 
allowed this ; 

Of Lieutenant Naah's zeal, and of his earnest desire to do his duty, the Government was 
well aware, but  ... his mismanagemeut has caused a wasteful expenditure of time and money, 
@jury to the peoplo, discontent, and great confusion. ... Sucb mirrmnnagement ... could not have 
continued ... had the Revenue Commi~sioner ... exercised due vigilancea. 

Bombay,villagem were required by law to define boundaries by permanent marks, 
and field boundaries by earthen ridges. Davidson reports difficulty 

getting the field boundnries ridged in consequence of the distress that prevailed through 
disease and, warcity. ... I refrained from b v i n g  recourse to the Bombay Aot in the hope tinit 
the ridges would be cornplated to the standard size after the monsoon. I am ... able to report 

.,i , f  1 3 ) .  !.!:.. . . :. . :  - T .  . .' 
' . 
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t h a t  tho boundaries of t he  distric ts... are clcerly defincd, nnd ridges nearly finished. In the  
districts now in pl,ogross the ridging kocps pace with the  monsuromente [ xv..qzg 1'. 

In his roport for the year ending 31st October 1848 IVingrtte records the  
introduction of lithography for the revenue s u n e y s  ; 

\!%en at Poona ... in the  monsoon of 1847, 1 obtained ... o large lithogmphic pross from the  ... 
Poona Collcge which had b m n  transfe rrd... on the abolition of the Surveyor General's office 
ht thepresidency, b u t  had never been used [ rv, 327-8 1, and brought it ...to Dhamar .  ... 

This press could not  be  brought into use from the  want of lithographic stonee, b u t  on 
obtaining four small ones from tho Government prew a t  Bombay, I...hud the   ati is faction of 
finding i t  likcly to answer my  expectntions. Since then Inrgcr stone8 havo beon nbteinrd from 
England, and many hundrod copies of village maps cxocllted at. ti cost altogether t.riflirig whon 
comparcd with tho expcmc of employing draughfsmen2. 

Scale of mapping varied with the size of the holdings. Whilst village maps of 
the  Southern Mariitha Country were prepared on scale of 20 gocn~tas, or 200 yards, 
to a n  inch, i.e., 8 inc11e.s to a mile, in Ahn~ednrlgar the scale \vm sometimes as small 
as 2 incliea to a mile3. 

At a conference a t  Kirkee, in 184'7 the three Superintendents, Goldsmid, Wingate, 
and Da\-idson drew up rules for the  future guidance of revenue surveyors [ rv, 
238-9 1'. During recent surveys the origh~al r ecorh  had been supplemented by 
a rough sketch map, ... and i t  was ... found possible to produce sufficiently accurate field and 
village maps by means of t he  cross staff and chain a i thout  t , l~e  aid of theodoli te or  other 
instruments for memuring angles. .The want of on accurate village map had been noticed by 
the  Government of lndia a s  a marked defect, ... ~ n d  by the present syetem we are  able to 
furnish it. ... The \,illage maps  can be united to fonn a general map of a district ... from 
Major Jopp's maps, on which the  positions of the principal places are correctly given, or... 
from n trianplat.ion based on the  Great Trigonometricsl Survey. ... These maps do  not. add 
materially to the cost of the  survey, and their protraction affords a useful check [m, 2 3 7 4 %  ... 

The ordinary measurements by c h a k  and cross staff a re  inapplicable to... mountainous 
tracts  where the theodolite would be required, but the  two modes of survey may be combined, 
and there is no difficulty in instruct.ing nntive surveyors in the  use of the theodolite. ... 

Government proclamation ordered thnt  the bo&daV marks of the fields a t  t he  survey 
were to bo carefully preserved, and a t  the  time of ploughing an untouched strip three cubits 
wide should be reserved as a continuom boundnqs. 

The Surveyor General saw no way of turning these Bombay rerenue surveys 
into satisfactory topographical maps, and Dickens later commented tha t  

the  field measurements are carried on in a very detailed and laborious mnnner, and ... supervised 
b y  European oficers, chiefly from the army, a110 also perform the assessment which is fixed 
on each field. Although great care and labor are bestowed upon the original work, t h e  correct - 
ness of the measurements is not  checked by professiorlal survey, but n~erelx by the  superin- 
tending officer himself re-measuring a portion of the aork6. 

Kerenue surveys in Sind had been carried on from 1843 in desultory fashuon 
under Baker and Scott in conjunction wit.h the Department of Canals and Forests. 
A few assistant surveyors had experience ui th  the re-i-enue surreys of the North- 
\Yesten1 Provinces. In  1849 the Engineer officer who had succeeded Scott, Alfred 
De Lisle, had 8 European assistant and sub-assistant surveyors, and 12 1ndia.n 
surveyors drawing from 8 to 70 rupees a mont,h, and for January 1850,. had  an allot- 
m e ~ t  of about Rs: 2,500. H e  x a s  engaged in teaching h i s  surreyom "the mode of 
triaugulation laid down by Lieut. &lone1 TT7augh" [ 192-3 ] ; 

The  revision of the jagheer surveys and copying them into a book i~ non alfio nearly com- 
pleted. Some of them are ou t  of their t rue position, b u t  t ha t  can only be  corrected by work 
in the  field. ... I might ... employ some of t he  sunreyors in t l ~ e  districts between Ksrachee and 
the  river south of Tattah.  UTe have not  y e t  arlg good surveys of these districts. ... I should 

1~o~~.30G/lE14ic 6-13-47. z ~ o  RC. 210/1849 (21-4 ). 30-3-49. I 1 0  Cnl. (421-4, 441 ), b r .  
S\-J. Bombay. 'Ren .  SLY. ( lnd in  ) ( 298 ), 2-S-45; -4rnrndrd Rule. 1849; Bo Rcc Sty. ( 103-6 ). 

. BO OO., 20-832 ; BO. Rcv. SIT. ( 8-Il) ) ; cf. >lackaF ( 282-95 ). * 1)ickens ( 3 ) ; cf. Roorkcc IJoprr8,  
CX ( 184-212); hlarkbarn ( 193-5). 



propose -eying the pergunneh and jagheer bounderies with theodolite and c h i n  on the 
circuit system, a ~ ,  i t  requires fewer khalasaias than triangulation and is more rapidl. 

The Bombay Government, however, decided to wait until a new survey could 
be organized on sound lines, and the existing staff was broken up [ 103 ] ; . . 

Unlesa the e w e y  be commenced de novo. and...established on a proper s+m, the  
m u l b  will be the same as on previoue occasiom when, after the expenditure of lacke of rupees, 
the only returns were either a number of detached route surveys wbch nobody can frame 
together, or a little ... triangulation which, having no relation to the largar series, is uselesas. 

In  January 1855, the Commissioner asked for a rough survey and settlement 
such aa may furnieh the detafls which will not be given by a scientif5c topographical survey, ... 
and a t  the same time furnish the data indispensible to a rough Burvey settlement. ... Them 
is a t  present no complete survey ... of any single district in Sind. The lithographed maps of 
Collectorntes compiled by the Q.M.Q. '~ Department ... have been most useful, but they are... 
from confessedly very incomplete data. 

The boundaries of no single Collectorate are accurately laid down. Few of the purgunrreh 
boundaries, or of the cansb, are perfect. There ia no attempt to mark village boundaries, and 
the greeter portion of each collectorate is a blank. ... Few or none of the village boundaries 
even are mnrked or recorded, though all are known to  the villagers. ... Inquiry and demarca- 
tion ... may be best superintended by those officers who may ... make preliminary revenue settle- 
ments. ... Portions of the country have been partially surveyed by Boundary Commissioners, 
others by the Sind Survey and Canal Department. ... 

A map, as perfect as the means ... will admit, should always be d r a m  up to illustrate the 
fieldbook of each village. It should a t  least show the relative position3 of the several numbers 
and of the village boundary marksg. 

On further pressure the Surveyor General recommended' the transfer to Sind 
of one of the Punjab survey parties, under charge of Robert Shortrede, a senior 
Bombay officer of considerable survey experience. 

There must be not only a w e y  party under a n  experienced head, but also a civil estab- 
hhrnent acquainted with the Bystem, and unless t h b  can be secured all the experience and 
training of the revenue survey party will be wasted, and it would be far better, cheaper, and 
more efficient, to survey Sind topographically than to attempt to introduce the Bengal Revenue 
Survey system under pnfavourable circumstances'. 

Shortrede's appointment could not be arranged [ 391 1, but the Cornniissioner 
welcomed the transfer of the party from the Rechna doiib under John hlacdonald ; 

A revenue survey in the punjab ... is very different from what is usually called a revenue 
-ey in this Presidency, and ... very much resembles what in other countries would be called 
a detailed topographical survey. ... Such a revenue survey will not give the minute details 
obtained bv the system heretofore followed in the Deccan and South Mahratta Country, but 
i t  will be mbre rapidly executed, and aill greatly lighten the labours of the Settlement. Officer. ... 

If each officer were to f h h h  a whole district in the course of each season. ... it would take 
14 years...before the whole province were completed5. 

Sending a detachment under William Lane to  survey a small area round Kariichi 
for r a i l ~ a y  purposes, hlacdonald and his main party reached Rohri in Upper Sind 
in March 1856, too late, mi tes  Thuillier, to carry out any survey. that season ; 

Demarcations were not commenced ; the Civil authorities were in entire ignorance of our 
re~uiremente and the proper way to prepare the country in advance for a large professions1 
WGblishrnent, neitherwere there any natives sufficiently in~tructed to undertake the proper 
demarcation. ... The entire resources of the professional party were therefore devoted to the 
task of instructing putw~rrees  and ... aumeens. Twenty of the native BUNeyOTa were set to 
work to define the boundaries of villages in the Rohree Collectorate on the left bank of the 
h d w ,  ... all skilled in the use of the planetable, prismatic compass, and chain. ... 

Another class of 80 putaarrees was formed a t  Sukhur. ... Subsequently two other schools 
were established, one of 140 pupile a t  Hyderabsd, and another of 40 a t  Kurrachee. ... 

The only -ey of a professional character which could be attempted a m  a triangulation 
of the h& and country round Kurrnchee, baaed on ... the O.T.8.  ; 307 square miles Lid d o n  
on scale of half a mile to an inch. The large plan of the Town ~ n d  Harbour of Kurrachee baa 
been received, and ia a very fine map, well drawn, and altogothor a creditable performance6. 

'BO no. 1&"/1850 ( 25.S-6 ), 1 1 - 1 6 0  ; Do Linla'r map, I0 Cat. ( 447 ). 'BO no. 185/1950 ( 277-9 ), 
from Mil.; Bd.; 31-1-50. ' R o  ad., x m  ( B-11 ). 'DDo. 685 ( 112 ), SO. tc, DSO. 4-1045.  
SJ., xnn, from Comnr., 21-1-66. ' DDn. 624 ( 7 0 ,  DSQ. to SQ., 6 4 - 4 8  : 62t ( 16t ), 1-2-67. 



D ~ u b g  eemon 1856-7, work wTas started at Rohri on the left bank of the h d u s  ; 
The whole area to be divided m o w w a r  [ rv, 206 I.' ... 6ome small trada of broken stony 

hilh ... have been triangulated. Nearly all the  field work wae done by natives. In the early 
part of the -on I conaidered it unaise to march the European assistants about and later. 
-.. wben it became necessnry to carry about large quantities of water in addition to suppliee . 
for tbe camp, the experme of moving about would have been beyond the means of any mb-  
assistant. ... I required 32 camels in addition to 12 for my own tents and baggage. , . . ,  

The gentlemen in charge of the camps were chiefly employed in superintending the ofice 
calculations, and the ... copies of the general maps were all completed by thou agency. 
. . Area surveyed, 3,037 square milea a t  average cost of Ra. 13-12-3 per square mile. Thk 
includm all contingent charges and carriage. ... The Line-cutting espenses were defrayed by 
t h e  Revenue Surveyor out of hh contingent allowance of Rs. 200 a month [ 398 1. 

B. great deal of sickness during the first two months. ... 16 men died out of 242, and from 
80 to 100 always sick-fever and ague in tertian a t t a c h ,  often succrseded with dysentery- 
and it ass under the latter that most of the sufferera sank and died. , It was most dishearten- 

ing. The dry hot weather of March soon restored health and strength. ... 
The officer in charge did a good deal of chain partalling. For the interior survey every 

detail ass rendered, ..,cultivation and fallow being classed, mapped, and measured, under 
one heed, ... every variety of jungle. tree, bmh, and grass, the  waving p a h  and sheltering 
mnngo grovse--aU the features of the country in rivulets, canals, z n a d ~ e s ,  and ponds, swamp 
or barren waste.'ahether of clay, sand, or stones--all were carefully mapped and depicted. 

The interior surveyor worked on plots of the traverse circuite placed on the planetable. 
In  my I s s t  season in the Punjab my camp waa under canvas for 248 days, a period of 7 

months and 28 days, but in the burning heat. and pestilential exhslatiom of a fldoded district 
in Upper Sind, such exposure could only be undergone by the very strongest persons, and not 
nne of my European assistants csn bear any seve=e exposure without immediately suffering. ... 

Survey squads had occasionally to stop work through failure of supplies. 
All the thakbust maps of Rohri District were arailable whilst the professional survey was 

being carried out. They were uniformly excellent, and were constructed by scales and com- 
pass on a planetable. The patwari who surveyed them was guided also by a rough compass 
~ t tached  to the planetablea. 70% of the demarcation and thakbust maps was performed ... 
by survey moonshees, and ... no surveyor ever had b e t t e  thakbust. maps to guide him1. 

The Ehasrah survey of 1856-7 was directed by the  Settlement Officer, Captain 
Renry Day, who came from the Deccan revenue survey IV, 369 J, and entirely 
disregarded the valuable work of the professional survey. 

He devoted much time and labow t o  do comparatively imperfectly what =-as subsequently 
done more perfectly by the trained establishment. ... Mr. Kyte, an uncovenanted surveyor 
trained in the  Deccan survey, has completed a rmrvey more in accordance with the Deccan 
practice, and has been ordered to conform with the rest of the Province'. 

After comparing them with the professional survey, and with the approral of the 
Commissioner, Alacdonald rejected all Day's settlement. measurements ; 

The Government of India has directed that  all the revenue surveys in Sind should be con- 
ductod on uniform plan similar to that followed in the Punjab. ... I suggest that  h l r .  Kyte 
and Major Blacdonald should meet Lieut. Wallace and suggest a system for essential uniformity. 
All Mr. Kyte's future proceedin@ should be in conformance with such plan5. 

Macdonald's party was now split. into two, whilst four Settlement OfEcers were 
d o t t e d  to the districte under survey and settlement. Between 1856 and 1856 
Lieutenant Ford was Settlement Officer in Larkhlna,  for whom Keybe surveyed over 
200 square miles of village details during 1856-7, his plans being "neatly and 
carefully drawn" and his surveyors well taught. 

During season 1857-8 work lay on the right bank of the  Indus, and i r ~  1856-9 
whilst Lane took a section down to liarkchi, Aiacdonald took up the  frontier tract 
round Jacobiiba'. Work c o m m e n d  on 18th November 1658, only two or  three 
weeks before the death of Brigadier Jacob "who had so earnestly desired to  see the 
survey completed [rv, 448 ] ". 

The survey ... was intended to embrace 8 greater minuteness of detail than ih usual in purely 
tdpopphical  survey, but not of the wd d ~ g e  separate definition. Estate boundariee 

' . Bo S3. xrm. b o m  hlardo~lald, 27-11-57 ; m a p s  ; malo. bfiac., Rohri. Fnkknr, BnLknr, 8-inch tu  
mile. * B o  Eel. x w  ( 111 ), from a m n r . ,  16-458. 'ib. ( 88 ). from Comnr. 11-12-57 ; lf'allace haring 
relieved Day ss so. 'I0 Cat. ( 453 ), JambibKd, 10 cb. to inch, Todd 6 Bolton,  1858-9. 



where eristing ahould be shewn, the detail8 of cultivation A d  ,mil being fully entored into, 
scale 2 inches to 8 mile. ... . . 1 : . .. - . .  

The present w e y  baa cost less than the towers origbmlly built by General Jacob hhrmelf 
to carry out a aystem of- triangulation which was never completed. ... These towers, ... wekl 
known..ae Jscob'e Towers, were intended ...to scrve line-cutting expenski but, when the Sur- 
veyor commenced, ... he found that the platforma and towers were ao faulty in construction 
that i t  W R ~  in vain to expect good work [ 45-6, I 10 1. , , , . . . 
Survey was accordingly run by traverse directly- based on the Great Indus Series'. 

Lane's work between Karkchi and Kotri was for the  assistance of the railway 
engineers. The area of 2,059 square miles included only 2 miles of cultivation and 
65 fit for cultivation, t h e  population barely "2,000, all miserably poor, ... with the  
barest necessities, the  coarsest food, and the commonest [ 479  1. 
" 

' Macdonald's work during 1859-60, fell in Larkhiina District. H e  had suffered 
 e eve rely in health, especiaLly his eyes, and on 23nd April 1860, he handed over to 
Lane and took fiirlough for 15 months. ' During 1860-1 Lane carried out 6,190 
square miles of 1-inch topographical survey in Khairpur, "mostly sandy desekt; 
with highly cuItivated alluvial lands on the river bank [ IOO ] "3. 

Before 1850 the Madras Government had never accepted the necessity for 
accurate scientific control of revenue measurements or surreys. Such surFeys 
as were required for assess~nent of revenues were carried out under the district 
officers by Indian measurers and supervisors, on the lines of Thomas Blunro's survey 
of the Ceded Districts [ n, 180-2 1. After full consideration of the systems followed 
in Bengal and Bombay, the Board of Revenue a t  Madras expressed the following 
views on proposals put  forward by the Collector of Tinnevelly in 1842 ; 

Cultivated and culturable lands are measured by nstivos according to the native method, 
and tested by controlling natives, and accurate accounts ... with specifications of the boundary 
marks, and name and number of each field, are formed. ... 

A survey carefully conducted according to the rules laid down by Sir Thomas Munro 
and acted on'in the Ceded Districts [ 1804-8 ] will be found generally sufficient for all ordinary 
practical and useful purposes and if, in addition, the means of testing the accuracy of the..- 
proceedkigs be afforded to the  Collector, ... by placing a t  his disposal a amall scientific survey- 
ing establishment, it will be found amply so. ... The Collector d be able ...to control the  
native measurements, to decide on disputed points regarding it, and to eatisfy the ryots. ... 

This combination of revenue and7 scientific survey d~ . suf f ic ien t ly  approach the system 
of the North Westers Provinces ss far as it is expedient to apply it to a country already 

'scientifically surveyed. ... ' 
- ' The Board recommend that Sub-kssistafit XicMnhpn ... be immediately placed under the  
orders of the acting Collector of Tinnevelly'. 
BlacMahon was, however, appointed to  assist Ouchterlony on his survej  of the Nilgiri 
Hills [ 179 1: H e  was essentially a topographical surveyor. 
I '  ' I n  1843 Sir Henry Montgomery6 was sent to RHjahrnundry on a commission 
which led to the Godiivari irrigation project [ I : 107 1. He strongly recommended 
a regular survey and settlement, and fiom the discussiom t,hat followed Frederick 
Priestley was iu 1853 appointed under the Board of Revenue to "an experimental 
scientiGc survev of villages in the South Arcot District "O. 

d " 
The other Presidencies mere consulted, and concrete proposals were made b y  

tke Madras Government in a minute dated 14th August 1855 ; 
Ln thh Presidency alone there has hitherto been no regular survey. I n  aU dietricta there is 

the utmost confmion in revenue matters, resulting in great lo~s to Government. The absence 
- - 

of %curate information has the moet pernicious results. Not only does it operate injuriously 
:I ' -. 
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ori tbe public revenues, bu t  it beoomea R means by whioh the poorer and lesa inf3uential cl- 
tire d o  tb e d e r  for the h i e f i t  of the wrraltby. ... . .  . . . ,  -,. 

3n some dietricta attsmpta were a t  the beginning of the  oentury to establish something 
like a e t e r  of lands, and fixed rates of m m e n t  founded on actual m s a e w m e n t  and valua- 
tion. ' But these rneaaurernente were in every carried out in haate, with imperfeot agency. , 

- Government are decidedly of opinion tha t  the revenue nurvey should be conneoted by 
minor triangulatione with the G r a ~ ~ d  I'rigonometrical 6urvsy1. ... A survey for revenue pur- 
poses, not a topographical survey. The size of the fielh require to be accurately determined. 
This should be done by ... the English methode of surveying aa in Bombay, and aa k now being 
done by Captain Prieetley in 6outh Aroot, and not in the innccurate native method. ... 
. .The  detailed survey need ertend only to the cultivable land. ...* Jungle and wec la imed  
waste need not be surveyed in detail, but only in ita chief features. ... Permanent boundav  
marks would be established, and ... field. ... village, ... and talook maps, should be prepared. ... 

The Governor in Council propos  to appoint a Surveyor General, or Superintendent of the 
Survey, ... to have a t  leaat four Deputy Surveyors General, each in charge of a separate 
... division. ... 700 square miles may be taken FLS the work of a Deputy Surveyor General's 
p a r t y ;  ... cost should be about Rs. 64 per square mile, and the survey oc,cupy 22 yeam.. 

Classification of land should be entrusted to... a Guperindent of 6ettlementa, ... vested 6 t h  
B general power of control, ... but not interfering in the m$e of working2. 

Priestley was appointed Superintendent of Survey from August 1 8573 ; 
The area to be surveyed was computed a t  ... 79,411 square milee for Lopogrnphical work, and 

81,617 ... for revenue work. Captain Priestley commencsd work with an  eatnblishment ... of 18 
surveyors and deputy surveyors, 30 survey ameens, 30 gumashtas [ JI, 181 1, 20 draftsmen and 
computers, 77 peons and measurers, and 19 station markers, a t  an annual cost of Rs. 31,338. 
hb. Nevill was appointed Superintendent of the new revenue assessment, and the two officers 
worked in rnncei. 

Ln 1857 two talooks, one in South Arcot and the other in Trichinopuly, were surveyed. 
In 1856 the survey was c o m m e n d  in the Rajahmundry District. In 1859 Masdipatam a-aa 
taken up, and in 1860 there were parties in NeUore, 'I'richincpoly, and Galem. 
During season 1856-7 Priestley'bad surveyed 450 aquare miles in South Arcot, 
and increased this to 476 the following season. Scales of survey varied from 4 
to  12 inches to the mile [ 81'. During his ahsence for several months organizing 
the  new department, he left 1Trilliam Hessey in charge6. ' 

Jm 1859 a surveg a a a  undertaken of the ... district of Wynaud ...to define the  boundaries 
of the coffee estates. ... The district had been surveyed topographically ... in 1826 by  Lieutenants 
Garling and Conner, ... but the sites of villages were not accurately laid down [ m, 1x4 1. ... 
\Vork was commenced in 1860 with a syutern of secondary triaugulation ... the detail being filled 
in by planetablee. In 1861 and 1862, the Neilgherry and Coondah HiUs were surveyed [ m, 
~ 1 1 - 3  ; V, 179-80 1. A lithographic Pre ss... was ... established a t  h W a s  for ...p ublication of 
Lalook and village maps7. 

In 1659 Priestley had a staff of three military officers, Hessey, Prat t .  and Crewe, 
and six civilians, Leggatt, Durnsford, Beaumont, Cardozo, Puckle, and Wright. 

In 1870 Markham describes the  Madras Revenue Survey as one in which 
the survey and revenue officers work together, and which is conducted on correct principles 
in every detail, in the field m-urements as well as in the village boundaries, with a complete 
*cries of tests. -... The Madras Revenue system alone answers this description, and must oon- 
sequently be considered as the best. Ita work is adapted to reduction for geographical purposes, 
being carefuUy connected with ... the G.T.S. ... 

The revenue survey is complete in the Godavery, Ristna, Nellore. Trichinopoly, and Salem 
Districts, and the topographical survey of the zemindary. or rent-free lands is in progress in 
'Sellore and Salem. In  Kurnool and Tinnevolly the revenue survey ia approaching completion, 
and i t  is progressing in Cuddapah, Coimbator. Chengalpat, Ganjam, and the Nilgiris. I n  
Wynaad 124 s q w e  miles of aststes were surveyed before ... 18628. . 

Neither the  Madras nor the  Bombay revenue surreys ever came under the 
administration of the Swe_ror  General of India. , , . . .  . . 

. . . . .  . . . : .  . . . . . - , . .  
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CHAPTER ' XVIII 

PROFESSIONAL DETAILS : TOPO. & REVENUE SURVEYS 

T O P O ~ R ~ P ~ C A L  : General I n s td ion i  - M a n d  of Surveying - Revenue 9ur- 
veyors - Triangulation - Traverse Survey - Planelable Survey - CompzLiing & 
b f ~ p p i n g  - BENQAL REVENUE SURVEYS - Connection with Q.T.S. - Traverse 
Control - Imtru7nen.t~ - Demarcation of Boundaries - Field Suivey w khasrah - 
Units of Neasure - Field Test8 - Faulty Wwk - Maps. 

J UST as i t  had been Everest's mission to establish the work of the Great Trig- 
onometricd Survey on high scientific principles, so i t  fell to Waugh, his suc- 
cessor, to lead his surveyors to a high standard of topographical survey and  

mapping, worthy of Everest's incomparable framework. Thanks to the dogged 
insistence of Blacker and Everest and the powerful support of William Bentinck, 
the Court of Directors had wisely decided that  no surveys should be accepted for 
the qyarter-inch Atlas of Lndia that  were not surely based upon the Great Trigono- 
metrical Survey. Gone were the  days of perambulator traverse, astronomical 
latitudes, longitudes from Jupiter's satellites, chain-measured base-lines, and 
isolated patches of triangulation [ m, 195-6 ; IT, 19, 261 1. . 

TVhilst the Madras parties followed the methodical systam taught by biackenzie, 
filling in or extending Lambton's "grand triangles", the Bengal revenue surveyors 
worked in plains that  the triangles had not yet reached. They filled in topogra- 
phical details by the same traverse circuits and bearings that  they used for their 
fiscal boundaries, but none of their work was accepted for the Atlas until i t  had 
been adjusted to the Great Trigonometrical Survey [ rv, 288-90 ; v. 295-6 1. 

Waugh's training had lain with the trigonometrical survey, the measurement o f  
base-lines, the lay-out and observation of principal triangles, and high-class astro- 
nomical observations. His first contacts with topographical survey, and the 
need of instructions for inexperienced officers,' came in 1844 with Ouchterlony's 
survey in the Nilgiri HiUsl, and Scott's survey of Sind [ 179, 192 1. In these instruc- 
tions he dealt &st with the provision of primary control. Then followed 
minor t r i ~ n g l w  ... covering the areas of the principal triangl es... W n g  Limits to i w c u r a c y  ... a 
few miles asunder. Topographical details depending OD the ... triangle8 carried on-either Kith 
the plenetable aa in the Mtdraa s u r v e y m r  with the theodolite tlnd chaiu-or  with the 
perambulator and theodolite-accnrdiry to the degree of accuracy which local circumstances 
render desirable. A process ... euch as this is easentllly neeesaery in any country of which w e  
intand to retain po&ion. All else is but patchwork, and expedients for the h o ~ v ,  which 
will never mtiafi expectation nor mpersede the necsssity of future revisions. 

He  writes to the Chief Engineer a t  Bombay [ 191-2 ] ; 
The orders of the Hon'ble Court of Directors are that no district which has been once 

surveyed should be revised until every part of Lndh hae been surveyed. This ...is a mund 
r d e  ... admit.ting ... of few exceptions. ... 

The, Trigonometrical Survey having been debarred..from taking up detail [ r r ,  14  1, the  
organization of the parties has been strictly regulated for ... furnishing fixed points of reference. ..- 
The general triangulation of a large country must be performed by dietinct parties epeciauy 
trained anJ coditled to that duty alone. ... The t rhgulat ion done by topographical aurveyom 
baR been, and will always be, of thqmost inferior kind, unsystematic, and liable ...to accumulate 
i m m e w  errora [ 285-6 1. On the other hmd,  the  scrupulo~~s aare, the horror of minute 
errore, the refinement in o k r v a t i o n  and calculation to which a geodeeiat must be trained 
before he is wortb his salt, is perfectly thrown away in detail surveying. ., 



The topographiml e w e y e  are no doubt susceptible of much improvement in accuracy 
bu t  not without a corresponding increase of erpan&tum and time. The experme of the revenue 
survey in Bengal averages about Re. 15 per sqwre mile. ... These surveys fulfil all tha t  ie 
required for revenue purposes but, aa the measurement of boundaries i~ the chief object., their 
value a~ topographical surveys is not equal to that of mrveys in mhich topography is the primary 
object. Xeverthelw these Rurveys, provided the country be level and open, anewer very well, 
after due incorporation with the trigonornetricsl survey, a s  materiala for filling u p  [ 309 1. ... 

NO satisfactory improvement can be made in the internal Wing-11p Burve;vs ~ n l t ~ s  they are 
preceded by the Great. ~ igonometr ical  6urvey. ... Any eeparate local triangulation cannot 
supply the place. ... B_v reversing the proper order. ... a great deal of work h~ to be done 
twice over, nnd everything ~EI unsystematic, confused, and unsatisfactory [ 295 1'. 

By 1852 Waugh's attention was perforce drann to the technical det.a& of plane- 
table surrey by his desire to improve the work of Du Vernet's party in the Himfilaya 
and of Saxton's in Orissa. He was, moreover, determined that the new survey being 
started under Robinson in the Punjab sh7;dd reach the highest possible standard 
of accuracy, and give a faithful representation of the ground. The staff should 
be thoroughly trained in sound technical detail, and their work organized and 
supervised by an officer who should be a complete master of topography. 

With this v ie r  he drew up Instruclions for Topographical 'Surveying2 which, a t  
the request of Thomason now Lieutenant Governor of the North-m7estern Provinces, 
was in 1853 printed and published a t  the Engineering College, Roorkee, and-issued 
in June 18543 [ Z I I ,  338 1. 

The pnper originated in my having t o  a n t e  instructions for the Bombay Presidency and, 
being designed for the use of officers with whom I had no previous i n t e r c o m ,  ... I had to 
enter into more minutire than would otherwise have been requisite'. 

Amongst points from these Instruclions Waugh writes ; 
The term Topographical -Surver implies the measurement and delineation of the natural 

features of a country and the works of mtln thereon, with the object of producing a complete 
and accurate map, free from the trammels of boundaries and properties. ... 

Break down long sides of' the Great Trigonometrical Survey by ray-trace triangulation, ... 
and a i th  suitable network of triangulation cover the area ... with fixed points 3 to 6 miles as- 
under. Spherical excess of the large triangles m w t  be dispereed, and computations computed 
for lati~udes, ... longitudes, and...ezimuths...based on a spheroidal surface of the earlh [ 133 1. 

Points are thon plotted on a board. ... Flags or other marks should be set up a t  those pointe 
where the plmetable is to be fixed. Such ...p ositions being Gmed ... from the trigonometrical 
atations render the survey independent of the magnetic needle. ... 

Ln ground unsuitable for the planetrsble the area of the triangle may be measured u p  by 
cha in... or ... filled in by traveme run from one trigonometrical point to  another, taking offsets. 

On a ecale of one inch to a mile a district can be completely surveyed by mea& of the  
planetable a t  a cost of 6 to 8 rupeee a square mile, includitlg ... minor triangulation. On this 
ecale all those objects should be delineated which are essential ... fnr political and military pur- 
poses. Tho scalo of 3 an inch per mile is to he resorted to... in very dense jungle countriee 
[ 289 1. ... On the ecale of one mile per inch a practised draughtsman can execute about 6 
Rquare ruilea per diem, while on the f -inch scale 16 square miles may be accomplished, in 
each case %upposing the detail to be minutely ,drawn and nothing omitted which the  6cale 
admits of [ 289-90 1. ... 

The rate of six rupees per square mile ...is derived from the Hyderabad eurveg. ... Eleva- 
tions ... if. ..extended to all obligatory points for roade, drainage, and canals. will considerably 
enhance the cost [ 68 1. ... On a scale of one mile per inch the general figure and extent of 
cuUivation and waste and forest tracts can be delineated with more or lea precision6. 

In 1854, TVaugh sent a copy of these Inslrucfiona to ITilliams, of the P e p  
Survey, v i th  a long letter and various manuscript notes [ 195, 2851 ; 

AU. my inrdmctione for ... trigonometrical surve ys... are in manuscript. ... 1 can only refer 
you therefore to the chapters on trigonometrjcal w e -  in the Manual [ Thuillier & 6myth 1, 
which are b d  on the instmctione I k e d  to  Captain Ouchterlony of the Nadraa Engineom 
in 1844. Th me... were found 6 c i e u t  in the case of Lt. Valker's survey of the  Peahawar 
frontier [ 215 1, the d t m  of which have fully sstkfied expectation and have been incorporated 

DDn. 543 ( 63) .  6G. to m. Bombay, 15-6-40. 'cf. h i p  I n a i n u f i m  /or a Trigonomdr;cal Burrry 
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with fnci1it.y. Thie has  not been the case with other independent surveys. ... 
[and later )--Although a mnp on the m l e  of 4 miles to 1 inch i~ wmidered Bufficient for 
present purposes, ~...recomrnkd that the details &odd be taken up on the half-inch s-10, 
-use the pmgress in one case will be 83  great as the other on account of the freedom of 
&etching and plotting on the half-mile scale, and more particularly of printing the names. 
On the f-inch scale the details usually representsd are so crowded and such fine printing is 

tha t  i t  is not a suitable scale for working in the field [ 289 1'. 
H e  considered tha t  a proposal made by Saxton for a four-inch planetable survey 

of the  Mahgnadi delta showed an error in principle and 
cannot produce a satisfactory result. The planetable is an instrument for sketching in t o p -  
grapl~ical details upon'a basis of triangulation. No w e y  of even moderate extent can be 
executed by the planetable alone with any pretension to accuracy. Possibly with great, 
a r e  each planetable section might be done without much irlaccuracy within itaelf, but twd 
tables could not be combined, far less severnl, into a general plan, ... nor could the work be 
susceptible of incorporation with other work, or of further ertc~mion. ... 

The plnnetablo is a good servant but 8 had master, and without an accurate p;eliminery' 
triangulation his planetable sketches of rivers would be so much waste paper. ... A preliminary 
triangulatio n...is indispensable, and the points must be computed and projected upon the 
boards before the latter can be used. ... 

The idea in Captain sax ton'^ mind appears to be a sketch along both banks of a single 
river, but a delta is not a single river. ... A Burvey of a delta would lose much of its value for 
public works if all the branches and creeks were not included in a congregated map. 

Men accustomed to survey geographically on a half-inch scale will find a fob-inch scale 
very different, requiring qualifications of another order, and some practice and experiencez. 

Ivaugh rebuked DU Vernet for suggesting tha t  the upper' ranges of m a m b a  
might present " insurmountable " obstac!es t o  his surveyors [ 204-5 1. H e  agreed 
on another occasion tha t  i t  had been wrong to mark as "impenetrable" certain 
areas in the  rough jungle-covered hills on the eastern borders of Kurnool that had 
been left unsurveyed by Mackenzie's surveyors of 1810-2 [ n, 153-5 ; v,'pl. 28 1 ; 

" ~ m ~ e n e t r a b l e "  ... no doubt is bad English in the same seme that Napoleon  aid 
"impossible" wae bad French. ... The designation ... could be considered highly incorrect. 
Neither the Hjmalayan wows, nor arid deserts, nor dense unhealthy jungle, nor hostilities, 
nor any other impedimenta, have been allowed to arrest the progress of  survey^ in our time, 
and the h k t m  in the Kktna [map ] could be filled up, DO doubt, ... if proper arrangements 
are made [ tpage 1- 

8.1 have waded through the Madras records of those days. ... There is nothing ...to show 
why this t.ract was left unsunreped. Although no tract can in correct languege be denominated 
'unpenetrable to survey' ... adequate meam are indispemble for mcceas. ... That the hladras 
-eyom were in thoae days badly equipped for contending with a wild forest tract I have 
h a d  occaeidn to represent. and...Captain Saxton's establishment was remodelled to enable it 
to m o u n t  similar difficulties. Each assistant eurveyor was allowed 3 khalaais, and nothing 

be conceived ... more hopeless than inadequate an establishment when in the midst of a 
wilderness of thorny bamboo [ m. 395 ; V, 455 1. ... 

that, is necessary irJ time and means. I can only d e ,  therefore, that the surveyors 
of those days-finding themselves insufEciently equipped-left this tract unsweyed ,  con- 
sidering i t  worthless to be undertaken while SO much more valuable accessible country remained 
for su rvey  [ m, 286 1. 

Hanun1 of Surveyin.g for India 

The first edition of the dianwzl of Surveying' was published by Thacker in Cal- 
c d t a  in 1851 a t  Rs. 16 a copy. It was mainly the work of Ralph Smyth, and was 
prepared primarily for the use of revenue surveyors. Whilst in charge of the  
revenue survey of the 24-Parganas District, he reports from Dum Durn tha t  " the  
Treatise on Surveying ... is about half completed; i.e., ... about half is already 
printed and ... I anticipate its entire completion in about 3 months". There had 
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been " Bifiedties of progress, ... to say nothing of my being enabled to devote only 
my leisure hours from office t o  jt"l. 
- In May 1860, Thuillier, to whose initiative and guidance the  work was largely 
due, sent up to the Surveyor General an  advance copy containing the  450 pag? 
already printed, with most of the plates and diagrams. 

The two h t  parts are compilations and elementary. Mr. Thomuon [rv, 4 7 1  ; v, 2821 
wants a translation or vernacular abstract ... for the ... Roorkee College. Par t  3, u p  to chapter 
21, on professional matters, q e a k s  for itself--full of faults I fully expect-but i t  haa cost some 
labour to get through the preee. Radanath haa done much in the trigonometrical chaptera 
16 to 21. They are almost entirely bis own, and will be duly achowledged. ... 

[It has benefited] greatly by all that you have written ...aa you will plainly see. I n  fact 
there nothing original in the whole vohrne. If the collection ... makes a usoful guide to begin- 
nem ... I hope i t  may be the means of i n s t i b g  ideas of =curacy. ... The diagrams caused 
infinite trouble and delay, this mode of printing and lithog~aphing combined being quite new 
in thL country, but  I think the appearance ... will be good, whatever may be the  value of the 
contents [rv, ph. 8,1o,  121. Gmyth's duties ... have prevented bim attending to it of late, and 
I am only able to lend my assistance by working a t  night by snatches when current business 
prmita .  ... We are using our utmost endeavom to bring i t  outP. 

Special acknowledgement was made to the help given b y  the Chief Computer, 
Babu Radhaneth Sickdhar, ... whose intimate acquaintance with the rigorous forms and modes 
of procedure...on the G.T.B., and greet acquirements and knowledge of scientific mbjecta 
generally, render his aid particularly valuable. The chapters 15 and 17 up to 21, inclusive. 
and 26 of part  m, and the whole of part v, are entirely his own3. 

I n  circulating a prospectus the Surveyor General recommended tha t  ere= officer 
and assistant of the  Department should purchase his off? copy though an official 
copy would beeissued to each unit4. 

There are many valuable works which treat of the principles of Geodesy, and a few of its 
practice. There are aho  many works on land -.eying on the small scale, and others on the 
use of h t ruments ,  but this Manual L the only book which embraces all these mbjects, and 
treats of Surveying on the great scale, with aU details, forms, and rermltd. 

A 2nd edition was published in London in 1856, and included a copy of Waugh's 
Topographical Instruclions, and several other professional papers [ 282 n.3 1. A 
3rd edition, even further enlarged, followed in 1875. 

The cover of both 1st and 2nd editions carries she mill'^ delightful sketch of a 
Revenue Surveyor observing through a theodolite under the shelter of the  ubi- 
quitous umbrella, the sketch of the  1st edition being less elaborate [m,  345 1. 
The frontispiece of the 1st edition gives his rough sketch of six khahi .9 ,  
[rv, pl. 18 1, n-hich is replaced in 2nd edition by a more formal plate sheffing 
seven figures with a buff background, and entitled "Surveying in India". 

It had been ruled from the first s tar t  of revenue surveys in the Upper Pro+ces 
in 1822 [ m, 158-9 ] that  revenue surveyors should base their ~ o r k  on triangulation 
and include all topographical features as well as the fiscal boundaries required for 
the revenue settlements. Topographical maps were to be prepared from their 
work so tha t  a second survey would be unnecessary. In hill areas. such as Blirz&pur 
[IV, pl. 14 ] the character of the  survey became more topographical than fiscal, 

-and it was often a problem of debate whether to entrust the  survey to the  revenue 
or  topographical surveyor, or  to employ both [ 184, 211-2 1. In t h e  case of 
Robinson's survey of Rfiwalpindi District, falling in the  S i n d S l g a r  d m 3  [ 274 1, the  
Surveyor General discusses this subject ; . . 

. . No w e y o r ,  however skilful, could produce a general map of Jhelum and Rewal Pin& 
from details sketched on the 4-inch village mpe. ... NO '8urveyor who h e w   hi^ busin- 
would set about work in thie manner. ... TO produoe a m c ~ f d  general map, i t  must be 
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taken up in the field by skilful field draftemen on B proper scale. ... In whatever manner a 
revenue survey may be executed, whether on trigonometrical principles or traverse w e y .  
no operation on a s a l e  of 4 inch- to the mile can supereede the necessity, in a country such 
aa we are now &cuesing, for the actual survey from nature on the one-inch ecale. ,, 

Whenever the topographical featurea ... are Bo aimple ...arc to be readily intelligible on the 
village survey scale, viz.. 4 inches to the mile. eo that a reduced general map can be compiled 
from the enlarged detaih, then separa&'topographial operatio ns... would be an unnecessary 
expenee. ... When the ground is uneven, hilly, rugged, and intricate, it is vain to erpect that ... a 
revenue survey can ...p roduce a good general map. A second survey ... for general topographical 
purposea becomes indispenaeble, ... whether ...arc an extra undertaking by the Revenue Survey 
party or by special top&raphical operations'. 

H e  aaked the Chief Commissioner a t  Lahore yhether t.he boundaries could be 
settled and demarcated for survey and incorporation into Robinson's map [ ~ I I ]  ; 

The topographical survey on the Corornandel Coast conducted ... by Captain Sarton is 
precisely similar. ... Captain Saxton measures up all talooques, estates, and fiscal divisions, 
and ... appears fully to -tidy... the cixil authorities. To enable him to carry out these objects 
he is invested with the powers of h i s t a n t  Commissioner, and eettlea the boundaries as he 
proceeds [ 170 1. ... Other topographical surveys such as Hyderabad, the Himalaya blountains, 
&c., have also shean boundaries. ... 

Lieut. Robinson wss instructed ...to include ... the boundaries of all ... important fiscal divi- 
sions, provided they were &ally fixed; ... p rovided also the divisions could be ... represented 
without obliterating or obscuring the configuration of the ground. ... But there were none to 
take up. ... The divisions were all indefinite, and extensive changes were expected. ... 

Accurate and faithful delineation of ground is... indispensable for many purposes. For  
designing and projecting engineering work it is of great value. ... For military purposes a 
faithful representation of ground ...is an indispensable requirement, and ... on a line of country 
of peculiar military importance of accurate topography is of special value. 

In the revenue survey ... the delirieation of ground is necessarily subordinate to other objects 
of great fiscal importance. ... Flat ground is the natural sphere of the revenue survey. ... 

Although Lieut. Robinson's survey can define the boundaries of the divisions rmmed, ... 
I think i t  highly inexpedient that his party should be employed in that way'. 

No separate revenue survey was taken up, but whilst Robinson could n o t  
survey &defined boundaries, bis maps were of great service for revenue adminis- 
tration [ 212,. 318 1. For the  Derajiit beyond the h d u s  a detachment from 
Shortrede's revenue survey party, made a small-scale topographical survey of the  
greater part with large-scale revenue survey only where specially required [ 2 17-8 1- 

It had long been the practice in topographical parties for the officer in charge 
himself to carry out all the triangulation, keeping one of his junior assistants 
with him to assist in fixing signals, recording, and computing [ 211 1. There were 
no established rules as in the Great Trigonometrical Survey, and the Surveyor 
General found much to criticise when the angle-books of the Hyderibid party were 
sent up for I& inspection in 1844 ; 

I have directed that they should be returned to you immediately, ... and ...y ou will make 
the neceesary corrections and alteratione. ... Each separate document should beer the eignature 
of the party in charge of the survey, a~ well aa the initials of two individuula a t  the foot of each 
page in attestation of its having undergone careful comparison and computation. ... 

The papers should in future be prepared in duplicate, whereof the original copy will be 
transmitted by me to the Court of Directors. ... 
- Your angle-boob are perfectly incomprehensible. Not a soul in my office can understand 

them. Angle-boob and field-boob are worthleas unless they are so clear ...arc to be capable 
of being ~nderatood ... by anyone. ... You aill...prefix to it an explanatory memo of the menning 
of the several columns, and describe the principles upon which the angles are deduceds. 

' .  The hatructions sent out to Ouchterlony-Scotdthe Chief Engineer, Bombay-- 
and to Williams in Pegu, included much that  already been laid dam by Ereres t  



in rules for secondary and minor triangulation [ IV, 108 1, and were later embodied 
in Waugh's onn  Inalrucliom jor Trigomnelricizl Surveys first issued as a circular 
letter, and later published in Roorkee Profasional Papere [i17,282 n.21'. . '-Sendkg 
a copy to Walker at PeshLwar he adviseqhim to act on the principles laid down arid 
to adopt a style of procedure that will amalgamate with the present date of your work; and 
euit the means a t  y o ~ ' i i k p o s a l .  ... The imtructio m... enter fully into the ,mode of conducting 
the  higher order of geodetical operatiom, but when smal) instruments are ueed...it would 
needleae to carry out the  'eystern of rigorous computation i n v o h k g  probabilities of enor,  . . spherical excess, and reduction of compound triangles. ... 

Too much attention cannot be paid to the rules of symmetry which are even more important 
when instruments of small power are used. ... Every station should be carefully marked, and 
attention be paid to  the signals being carefully adjusted to the mark. 

~f y o u  hktrument will reverae in altitude, I would advert to the advantage of using i t  
'face right'-and 'face left', as a sure and simple means of eliminating all instrumental 

amom arising from collirnation and bias of axis*. . . . 
He was anxious that  triangulation in the high ELimiilaya should not depart from 

principle more than necessary; and he mites to Du Vernet ; . 
' . . .. 

I hsve seen hlr. Keelan's rough plan of his tnangdation and:likeffiee Mr: . h l~&~ran ' s .  
~ ~ t h  contain so many unsymmetrical and small triangles m well as ei?pplemental  tati ions 
tha t  there is reasonable ground for apprehending considerable accumulation of error, to 

of so great a length are liable when trigonometricsl rules are departed from. . '  r 

' I do not express this briticisrn with the view of detracting from the merit of the &div:d:& 
employes, ;.. whose labours ... entitle them to all due credit. ... Still, ... where the ,conditions 

to ensure accuracy are not carried out, errom a i l 1  be generated and accumulation of 
error must be expected [ tpage 1. ... Tt would have been consistent Kith scientific, principl- 

have checked ... angular error by observations for azimuth. ... A few obsemstions on the 
Pole Star a t  a single elongation would have been suf3cient. ... Observations for latitude 
would have been advantageow [ 130, 204 1. 

I &odd ... feel extremely a-ow td lesrn what discrepancies are exhibited by the  juncti& 
~f the two series a t  the Bara Lacha Pass [ 202 1. 1.1' It is... fortunate-.,that 3. proxided ... for 

14-inch theodolites of suitable power and accuracy,'for if 12-inch theodolites h& 
been used, the resul ts... would have been liable to great errors3 [ 1571: 

, 

A check on this triangulation was provided several years later'bg the Rkshmir 
t r iangdaton whose values had been brought up from principal triang1es2in the 
neighbourho~d of Jarnmu, over the Pir Panjd,  across the Kashmir valley i n d  
the Deosai plains to the Indus, up the confines of that river to Leh, and then 'by 
minor triangulation across the uplands of Rupshu [ pl. 6 1. Montgomerie claims tha t  
t h e  junction ... between the Kashmir Series and the North-West Himalaya ...in the neighbour- 
hood of the Bara Lacha Pass gives every confidence in..-the Kashmir Series. The accuracy 
indeed is remarkable, bearing in mind that the junction made k between a 1st class secondary 
series of .the Kaahmir Series and a 2nd class secondary series of the  N.W. Himalaya...afkr 
a total circuit of 890 miles, of which 496 miles belong to the Gshmir Series. ... 

Bare Lacha H.S. KO. 1, d.iscrepe.ncy-ht. 0'. 82-Long.-0'-1 1-Height 3'- 5. 
Bars Lacha H.S. KO. 2, discrepancy-ht. 0'-  79-Long. 0'-09-Height 6'-3. 

The side Bara Lacha H.S. No. 1 to KO. 2, ... height discrepancS 1.4 ft. 
That is, in a total circuits of about 890 miles ... there is only a discrepancy of e i g h t - k n t b  of 

a second in latitude, and one-tenth of a second in longitude, and B Merence  of one and four- 
tenths feet in a side of 2-09 miles and 4 and nine-tenths feet in the heights of peaks after...8g0 
miles w-0 mountains of every altitude ... from the plaine u p  to 20.000 feet' [ 234 1. . . 

~ h k  is indeed remarkable testimony to the high standard of work, even re- 
rnemberino Everest's caution against. for tuhus  agreements [ IV, tpage ,  17 ]. . These 

'=? .dis~epancles, however, came from definite chains of triangles, and i t  is unlikely 
t h a t  the haphazard networks laid out by topographical surveyors with the sole vie\T 

. . af providing points for planetablers approached such precision. " . . .. . . . I .  . : .. . .,,.!. 
%dinson describe; the triangulation 'carried out for his s-ey of , and 

~ ~ ~ a l ~ i ~ d i .  He broke out from theprincipal triangles of the ~ ' o r t h - ~ f e ~ t  Emdaya 
. . series, and started by running a line of,main triangles ; ' , ' ' .. . . ... , , . .  . . . 



The first section containing 42 triangle6 ... was m w u r e d  with an  old 12-inch theodolite. ... 
Observations bad been taken on four zeros and were frequently repeated to obtain good resulfa. 

The second eection of 21 triangles comieta of a ohain ... emanating from ... the Great h d u s  
seriee, and closing on a connected side of the first eection, and on thb chain a network has 
been built of the triangulation carried beyond the river Jhelum. These ... were measured with 
a 14-inch theodolite, TL/FR. repeated. The results are remarkably accurate. 

The third section of 27 triangles is based on the ... Great Indm Series. ... They have been 
observed almost entirely with a 14-inch theodolite, simply FL/F-R. the reaulte thus obtained 
being definitely good for the purpose. ... 
' 

Heights have been observed a t  the time of minimum refraction. between 2.30 and 3.30 p.m.. 
FL/FR. direct and FL/PR. reversa. The heliotrope was almost invariably raised to the aame 
height -...the telescope of the theodolite, which ... greatly simplifies the computations. ... 

SECONDARY OBSERVATIONS. F h t  Class Secondary Triangles. 4667 in number. The 
three angles of these triangles have been almost invariably observed, and they further check 
each other by comparison of common sides. They have been ... measured with 14-inch, 12-inch. 
7-inch, and 5-inch theodolites, on two to four zeros according to their importanbe and the  
quality of the instrument employed. The latitudes and longitudes ... have been derived in tbe 
aame way as the principal latitudes and longitudes, but only using two..&rms of the formulre. 
The heights have been computed rigorously. 

Second Class Secondary Triangles, 2213 in number. In these two angles only have been 
observed, ... Second-class secondary heights have been observed between the hours of noon 
and four p.m.-Simply FL/FR. 

Staff Observations. In order to see the crests of passes, lowest points of watersheds, and 
other obligatory points, i t  has generally been necessnry to throw out a station ...to command 
a view of them. ... The height of the obligatory points have generally been determined by ... 
observations taken to  the ends of a vertical staff of known length, though in some cases a 
measured base has been used [ 72 1'. . 

When the  Surveyor General visited Robinsoil during his first field season, 
October 1851, he found tha t  triangular errors were often larger than permissible 
and tha t  theodolite stands were rickety. He ordered tha t  triangles with excep- 
tionally large errors should be re-observed, though 
i t  would not answer to  retrograde frequently ...in the attempt to approach an unattainable 
perfection. ... Vernier instruments ... are liable to deteriorate in a way micrometer instruments 
are exempt from. ... I f  heliotropes are employed, platforma built. ... a higher standard is 
attainable. ... When observatiom are faithfully made and truly recorded compensation takes 
place to a certain extent. ... A long series of triangles may come out with small errors until a11 
of a sudden a triangle may exhibit a large discrepancy. ... 

When opake objecte are observed in hilly countries the liability to error will be a little 
more. ... In flat countries where the r a p  graze ... larger errors may occaaionaUy be expected, 
and to the extent of 25' would not be very surprising2. 
. Waugh had vast experience as a triangulator, and was ap t  to be scornful when 
difficulties were exaggerated. He  writes to Brown on the Hyderiibfid Survey ; 

I n  the Dekhan I have taken observations from hills during every month of the year. ... The- 
explanation ... tha t  mista prevented morning observations, while the agitation produced by 
vapoum during mid-day interfered with observations, ... is... ordinary interruption to whicb 
every observer is constantly exposed, and which forms no just grounds for not taking the 
field. ... Mid-day is invariably unfevourable for viewing dietant objects, and the mornings are 
also more or less unfsvourable, the exceptions being rare. If one were to wait for a season 
when morning, noon, and afternoon were all favourable ... such a day would not happen once 
in many years. Clear aftornoons may generally be reckoned on, and when clear morning8 
also occur, an  observer should feel doubly thankfulS. 

It ie to this day the  practice in wooded hills to  leave a solitary tree standing n e a r  
a hill station as mark for the planetabler, and Montgomerie suggests thia to Baaevi 
for hie triangulation down the Jhelum [ 228 ] ; - The s i p  la... should in ordinary cases consist of the ueual pole and piIe, and the fhgmen 
ahould be instructed t o  make the latter as large 89 possible. ... When the hills are wooded, 
if the treea are not numerous all the trees near the top ... should be cut down with the exception 
of the higheat. which should be stripped of ita branchea for 20 to 30 feet, and used as a station 
msrk. A tree etanding by itself on a hill forms a better-mark than anything ebe. 

' I  .. . 



... I f  the treee are numerous, a £iag should be p u t  on a conepicuoue tree. care being taken to 
mwb the said tree  with 8 deep triangule w k ,  or in ~ u c h  8 manner -...to be easily recognized1 . . ... 1 1 ' ' ' 

. .  . . . . , . ,  . .  !-.':...I-;. ,., . . . 4 .  

. . . . .  1 ,  . , : . .  ; . . . . . . ... . . . . ; ' ' . . . . .: : .'.. . 

, 
Topographical surveyors had sometimes to traverse by theodolite and peram- 

bulator when surveying roade or boundaries, or through flat ground. In approving 
the survey of the Sambalpur road by Saxton's party the Surveyor General called 
attention to the i l l a n d  of Surveying ; 

The datance should be measured with 3 perambulators set to read difTerently in order to 
prevent blunders. The angular observations should be taken with a good 6 or 6-inch theodolite 
and, being carefully recorded in the  fieldbook with the perambulator readings and observations 
to objects off the road, the whole work can be accurately calculated afterwar& by 2 com- 
puters. .., A road ~ u r v e y  thue executed is a trustworthy scientific operation, and I...am aware 
that formerly on the Ganjam Survey very rough and loose methods were followed which your 
sub-assistants must unlearn [ r 69 1. 

171e surveyor will...protract the  route on his planetable whioh he will set  u p  a t  each station 
to sketch in ... the country. But. aa a mere protraction cannot be depended on, especially when 
executed in the field, the planetable sketches ought merely to serve as  materials for filling 
up the final map after the traverse haa been done in the  office from compound co-ordinatee2. 

The planetable had come into use in India so early as 1792 when i t  was used by 
Alexander Read in his survey of Biiramahiil [ I : 193 1. I ts  use FTBG regularly taught 
a t  the Madras Institution and gradually adopted by all the Madras parties [ n, 
125-6, 228-9 ; m, 206-9 1. Everest not only recognized i t  as the standard instru- 
ment for topographical surveys, but encouraged his triangulatora to use i t  for 
sketching in the main features of the country [ IV, 61-2 1. He worked out with 
hlohsin Husain detailed specifications for a standard pattern of  laneta table, and 
issued exact instructions for its mounting and manipulation [ IV, 147 1.. . .  

Waugh drew up a technical paper on the use of the planetable for topographical 
survey and in 1850 mites to Nicolbon on the North Parasngth series4 [ 15-6, 120 ] ; 

Although I...applaud your desire to make your operations more ueeful by the ... e m p l o p e n t  
of t h i ~  accurate mode of surveying the features of the ground, ... I do not think there are any 
planetables in store a t  Calcutta or, if there are, the pattern ie most likely to be flimsy. 

You can make u p  a table yourself in a few days for leas money than the cost of transport 
from Calcutta. At  Monghyr wood and worlanen are plentiful. Any fine-grained, light, but 
firm, wood, not given to warping, will answer. I send you my design which is the kind we use 
hem. The table L edapted to a trussed stand similar to the 12-inch theodolite stand, which 
we use for all theodolites from 6-inch upwards. 

- He continued with instructionsior mounting the board and starting the survey ; 
First lay a smooth piece of paper on the board to prevent the colour of the  wood straining 

through. Then wet a piece of longcloth-t~tretch i t  over the  board and turn i t  over the  edges- 
firing it on the under side with glue or paate, and let i t  dry in the shade. Next wet the paper, 
and ~preed the poieoned paste6. ... PI- the  paper on the table,'preesing i t  down first a t  the  
centre, and gradually towards the edges, taking care that no air bubbles are left. Turn the  
&es of the paper over the board and pmte below. 

The trigonometrical points muet now be carefully plot fed... on a scale of not less than two 
inches per mile. The table must then be set u p  a t  a principal station, and the sight rule being 
laid on a principal side, the table should be turned round till the sight intersects the  correspond- 
ing distant etation, and then clamp tight. Having ... set and proved the table, take...any 
aomp- ride in a box, and lay i t  on the table a t  any spare comer. Draw the outline of the  
box csmfully with a pencil. This wil l  Serve at all times to eet the table ... by the needle. 

IDDn. 716 ( 165), 6-9-57. 'DDd686  ( 17 ), 60. to Garton, 5-10-51. 'Reugh us. n ( ix ) ; o ~ o .  
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He describes the method of sketching and of fixing position by interl~olation 
from three known points ; "If the three rays do not meet exactly, the table can be 
shifted little by little till the rays prove" ; the M a n d  of Surveying gives full 
instructions and diagrams for solving this  " three-point problem "I[ n, 229 ; V? 297 1. 
He coptinues ; , .. . . - 1  ,- ! ';' ' ' . ' ' ., a ,  . .  . . ! ,  . 
.; - To draw hills you rnust'first 'sketch the ridge, and next the ,w{terco&.. .:. Th- 
define the character pf the ground. The sp- or underfeat- between the watarcpuma 

then easily be b a n  8s far as the scale will admit. ... The accuracy of the work depends on 
thefrequency with which the table is put  up, and the shortness of the distances depending on 
the eye. A skilful draftsman can draw 16 square miles a b y  on the scale of 4 an inch per mile, ... 
but  that quantity can only be attained by prsctice [ 282, 290 1. , 

' Waugh elaborated his instructions to Robinson, ~ h o m  he'regarded as  his chief 
h t ruc t ,or  in topographical survey 12x1, 387-81. His work 'was'to be distributed 
by sections according Kith the meridians and parallels of whole and quarter degrees, so that the 
work may fit. Towards the n&rgin of the diitrict a section may have very little work in it. 
,.. Thus the detail field-book ... dl consist of original field sections, each being s folio of 
uniform size--)-degree in length and breadth. ... When the survey is finished these folio8 ... 
eech containing a field section, .Rill be neatly bound into a portfolio with a preface and index'. 
Robinson's note on planetable survey held its place in the Departmental handbook 
for the next seventy years5. 

Whilst R7augh favoured the one-inch scale for well populated and important 
areas he obtained aut-hority for the $-inch scale for jungly, unhealthy tracts [ 282 ] ; 

Ln ... aild hilly tracts the half-inch scale is...amply sufficient ... for topographical purposes. 
m e n  revenue calculntions are wanted, the scale must be four inches per mile, but in such 
districk ... all the objects of the Revenue Survey can be attained by separate field measure- 
ments, and i t  would-be a needless expense and waste of time to take up the topographical delin- 
a t i o n  of large tracts of hill and forest on the same scale as field measurements'. 

: He rejected Saxton's proposal for field survey on the ;-inch scale ; 
All former 8u;veya in the Madras Presidency are on a scale of 1-inch per mile, and 'are 

highly admired for their topographical value. One inch per mile is the proper scale for plane- 
table work of in+, ,high 'pretensions. ... The Hon'ble Court of Directors have sgnctioned a 
half-inch scale'for,wild jungly ,tracts with a sparse population and little c$tivation. ~ " c h  
parts are genertill'y unhealthy, and i t  is desirable to accelerate the progr? of the  work. . .:. . 
This therefore k the authorized scale for your survey. 

The f-inch scale is... too m i l  fo;.,.,.work in t h e  field as i t  aUowa no freedom ,in dm*. 
cramps the hand, gives a meagre representation, and affords no room for ,names of localities 
without obliterating the features ... altogether. ... Drawing in the field can be doqe aa 
rapidly on the half-inch scale. ... The' f -inch scale reduction is required for the General Atlas, 
and can be executed with due care in quarters, producing a more elaborate and ,correct map  
than if the work had been a t  first executed on that scale in the field5 [ z I ~ ,  2901. 

For the Pindi survey he preferred the one-inch scale ; . 
" Its character as regards ravines could not be done justice to on a smaller scale. ... I do 
not thi  &...the one-inch scale would progress very much dower than the half-inch, for all the 
hill work i~ w i v e ,  and nearly as easily d r a m  on one scale as the other, while,there would be 
much more freedom in drawing the ravines [ 214 1''. 

There wrts no standard rule for spacing the triangulated points required by the 
planetabler ; i t  depended on the scale and nature of the ground [ 119,210, 220,231 1. 

h regaxds cost [ 189 ] Saxton estimated that the 4-inch survey cost 7 to 8 
rupees a square mile compared with 9 to 10 rupees for the one-inch. The Surveyor 
General advised the a.a.a., Central India in 1865 that 
I have estimated in my printed.Topographica1 Instructions the...cost per square mile ... on the 
1-inch scale to be from 6 to 8 rupees. %...is derived from the actus1 w s t  of the old Rydenr- 
bgd Survey [ z ~ z ] .  Since that time greater rehemente  have been introduced, a better and larger 
ch+ of instruments are used, and more of them, whereby the cod of transport has been in- 
*d. ,.. .nem crrusee...will...raise the  rate per square mile to 10 or 12 rupees. ... Lieut. 
R o b k o n  .. .is now engaged on a map of Jbelum and FZawal Pindi ... end the expenditure s&ma 

. . . . . .,.. . . 
- J = . .  . . - .  - , 

. , 
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to 00- the  estimate. This rate includes the 5eld work, t h e  original map on the one-inch 
s d e ,  and tho reduction on the f-inch scale, b u t  i t  does not include t h e  cost of publication 
pither by 1itImgra~)by or e n p v i n g '  I.317-81 ... ,,... . . .,., ., : . 9 ;  . 

- . . , I . ; , ,  -.. ,... . . . !! .s,::!. 
.Regarding outturn he considered that, for the ~ ~ d e r i b ~ d  Survey,, , . . - .,.. . . . . 

on a scale of one-inch to the mile, every surveyor of average abilitie-provided his eections am 
given over to him with s a c i e n t  fixed poin te...- -should be able to execu te... 4 square miles 
diem, or 120 square milm per menaem, or 700 square miles in the  surve~* season of 6 monthn. 

Capt. Du  Vernet informs me that  hLr. ,Chamarett could produce 1,000 square miles in a 
season wit11 ease, and that he himself would be ashamed to do less on the scale specified. One 
thousand square miles per season is the maximum to be expected from any s w e y o r .  After 
hb has accomplished that  quantity in good style he may return to quarters. On the 'smaller 
scale of 4-inch the ra  te... is 16 square miles per diem, or 2,800 sq. miles per season [ 282, 28912. 

The encouragemknt of these large outturns,laid a premium on hasty, unreliable 
work. R.obinson called for a much higher standard, and was well satisfied with less 
than 500 square miles in the season, provided the quality was good, and this he 
ensured by regular inspection on wlrich the Surveyor General insisted ; . . - -.. 
' 

The necessity for check is universal, and no trade, profession, or race, is exempt. ,.. .Sound 
training +, the first instance, and vigilant inspection afterwards, are essential to the mucoess 
of  all e e a t  undertakings . , .  . in every country [ ~ v ,  258 ; v, 447 ; t-page 1'- . . . .  

As a general rule a topographical party had rather more work to do during 
recess than a trigonometrical party, even when, as in Orissa, the field season waa 
cut to  four months or less. There were computations of triangulation and occas- 
ional azimuths, completion of field sections, two  or even three copies of each, and 
reductions for the Atlas of India. There were preparations for the corning 
season. Robinson gives this account of his recess work ; ' 

m e n  we come into quarters our contingent bills, indents, etc., have'all to be made out, 
and the angle-books require to be examined by  two persons other than the observers. ... These 
duties, together with the  f iqh ing  up of the planetables of t h e  past  season, are,' therefore, 
f is t  taken in hand, and generally occupy a month or three week .  The finishing of the  plane- 
tables require much superintendence, and 1 generally work a good deal a t  them with my o n  
hands, and endeavour to make the styles ... of each surveyor assimilate as much as possible. 

As soon as the horizontal angle-books have been examined, the  computation of the ... 
triangles i~ undertaken, being first arranged by myself. ... When the computation of ... trianplm 
is completed, the latitudes and longitudes and reverse azimuths ... are taken in hand. At first 
I generally compute a f e ~  points ui th  each of my sub-assistants, ... and when satisfied that 
they can compute well I entrust the mechanical portion of the  computations to them. ... 

After submitting the narrative report I make arrangements for the computation of the ... 
marks for ...p lanetable surveyors. ... Before I can arrange the secondary triangles I...con- 
struct an accurate chart of these poin ts... on a scale of half an  inch to a mile. ... 

The angle-boo ks... are n o r  fit for copying: ... The vertical angle-books have probably 
been copied already. The secondary triangles being computed, we next commence the corn- 
putation of the heights ... and in these I also take a leading part. ... 1 have to a a t c h  and 
arrange ... the computations step by step, to look through all bills ... and aa tch  careful]. the 
progress of the  kishing and shading of the  general maps. -.. I have t o  superintend the 
copying of a11 our planetables for the use...of the revenue settlement officers [ 212 )'. , 

The Surveyor General commented on Ouchterlony's maps of the Nilgiris, d r a m  
by Blacllahon, an old Madras assistant [ 179-80, 279 ] ; . . 
- No. 1 is a very handsome sheet, ... very readable and intelligible. ... On the water system 

...i t appeam to  me that  many minor arteries have been omitted which, if represented, would 
have helped to make out the  surface of the  hiUs. Along many strea m...sheets of watery 
]and are shown, the margins whereof appear ... not  dEc ien t ly  indented.to appear natural. 

All tha t  part  of the map round Ootacamund is nicely drawn, but  at the...bottom of this 
sheet the touches are coarsely dram and conform neither to the contour lines nor their vertical. 

. . 
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,, I willingly admit tho many merite of .Mr. MBclf~hon'a drawing, but he should avoid long, 
home:taU stroke8 non.abnformable to the groundi. . I .1 

The hill drarring of Saxton'e maps of Orissa came in for much oriticism [ I ~ o - - I  
1861, and ThuiUier disliked "the use of unsuitable flat tints as the ground work oC 
very large portions" [pl. 91, though "a aimple colour wash" was accepted as pre- 
ferable to the U60 of tree symbols which tended to  " obscure the more important 
features and namess ". strange thought the drawing compared nnfavou~ .ab l~  with 
Robinson's work [ 172,386 ] ; . .  . .  

I have a vivid recollection of the beautiful mkps of ~azara..:under Lieutenant Robimon.. 
and, comparing the Ganjam survey maps, ... the compar.iaon is not in favour of the latter. 
The execution is clear and neat and ... suffices for the ordinary requirements. ... There wes( 
however, an a r t i t i c  feeling apparent in the maps of Hazara which I do not see in these. 
But the more important deficiency is in respect to detail. ... It is not the invariable practice 
here to viait with the planetable every hill. Many hills...and groups of hi& are sketched id 
entirely from below. ... The hills are, one and an; wooded heavily from base to summit e o  
heavily as to derive ... a rounded outline not possessed by ... the formstion Thia ... muat..: 
d;miniqh that ... individuality that a rugged and definite outline would yield'. 

To improve the general standard, of drawing, specimens b y  the best draughts- 
men with some copied from European maps were circulated to the topographicaf 
parties. James' hand-book formed part of the campaign. JVaugh noted that  
Robinson had 
a very ~ o o d  lnoviledge of military drawing and a natural talent for sketching ground. I 
eelected'ior the senior assistant of this party the best draftsman of the ~ i ~ o n o r n e t F i c a l  Survey. 
who has devoted himself with so much ... abilitr to this fascinati %...duty that  he hss made a 
very close approximation to perfection. TO John J a m  ee... I am indebted for the originals o f  

- - 

these specimens. ... The great merit of the originals is-truth to nature. ... I aish this tm 
be impressed on Lieutenant Depree, on whose talents and Addiscombe education I rely + 
produce a thorough improvement in the Ganjam survey [ 386 1'. 

H e  mi tes  privately to Thuillier ; 
These topographical 8urvej-a have given me no end of anxiety. They want teaching in, 

fundamental ntdimenta of drawing: I have a t  last got such a series of exquisite topographical I 

drawings ready aa will do your heart good to look at .  ... Tennant and Scott say they are.  
m e e t  bits, but how to get them copied for all the parties, that  is the rub. Two are being- 
copied for the Kashmir party, and will go to you in a day or two. The copies, tho' not quite- 
equal to the originals, are very well done and 'a great credit to your pupil Ghoolam Kadir 
[343 1. .... I used once on a time to be a very good military draftsman, I flatter myself, but thie 
homd red tape syetem of office prevents a man doing anything but quill driving, instead of real 
work. The Ldian  system of Government is paper, pen, and ink6. 
. James was a n  exceptional draughtsman and was Robinson's head assistant till 

appointed head draughtsman a t  the Calcutta Drawing O5ce  in 1857 [ 3531. Hi13 
Topographical  Surveyor's Handbook was published in Calcutta in 1860, and contained 
easy lessons for beginnere in hill-drawing and shading. Selectio ns... taken from the beat m a p .  
Many origha1 sketches of hih and ravines-Charts of principal and secondary triangulation 
-~pecim;n of a route survey and ray-traces-Sheet of topographical ite- or s j ~ b o l a -  
Dedgns for titles, beadings, and footnotea-Bordem, north-points, and scales. ... 

With many useful notes and hints to the topographical surveyor and draftsmen. 
The sale price was ten or  twelve rupee? according to the  bindingo. 

Even though grumbling about red tape, ~ a u g h  was just as-insistent as E ~ e r e s t  
on strict rule and order for all details of Departmental work, as in this order om 
headings and footnotes ; 

 lego orate ornamentation in the titular descriptione of mape is not consistent with the .  
good b t e  which dktinguishes scientific workmen. The intrinsic value of a sheet of w e y  ie 
generally in the inverse ratio of the pretension of the title. ... Precision in the language ... and 8 

careful pruning of all redundant worda are sure indications whereby to know a good map. ... 
I m a p  cite the word "Map" or "Survey ", ... the use of which ... appears to be as absurd as 

it would be to'write under a picture "this L a man", "this is a horse", The thing should 
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+e& for itself. ... y o u r  survey ... ehould ... be simply entitled "The Di~tr ic ta  bf Jhel- hnd 
Rawul Pindee on a scale of 1/63,36OW. . .__ .. ., 

Every individual concerned in the field survey, office computation, projection, of a -p, 
and drawing thereof, should have hia name and share in the work recorded thereon. ... It 
doee not a p p r  convenient to engrose all thie information Kith large ornamental printing 
forming the title [ rv, pl. 15 1. It s e e m  to be in better h t e  to pu t  the  names in a runnM 
footnote along the base of the  map. ... 

A Title ... should be concise. ... Some sheets will be full, without space for a title, and in 
that cam the map should be described in a...line of small print along the upper margin'. 

Great store was set on the regular submission of monthly progress reports [ 126 1, 
and the Surveyor General mites  to Du Vernet ; 

Even if acting perfectly independently i t  would be necessary for an  officer a t  the  head of 
m y  well-regulated establishment to review periodically hie o m  proceedings, aa well as thoee 
of his subordinatee. ... I enclose a fo rm... well calcuhted to furnish a clear view of t h e  progreen 
of the work. Each subordinate on detached duty should report to you on the 1st of each 
month, and their reports should be annexed to your own for my information. ... The  matter 
may thus be so condensed a s  to give a clear view of the progress ... completed in 10 minutea. 
b this way a aholeaome moral effect muat be produced throughout your party, ea every- 

one 4 be thereby led to reflect on his past proceedings, k d  to endeavour to attain profess- 
ional credit by  his future exertions. Unless a man's work is duly reported, h e  can get no 
@t for i t  and, feeling tha t  his cervices are unacknowledged, i t  is only natural t h a t  he should 
become apathetic and indifferentL. 

3 ; :  

From time immemorial large revenues had been raised by taxes on the produce 
b i  the land. Assessment of these revenues and the methods of collection bad 
varied from prorince to province, and from age to age. Assessment xas often quite 
arbitrary, imposed on subordinate states, townships, chieftains or l ando~ner s ,  
according to-their reputed capacitx to pay. In other cases a serious attempt was 
made to judge the capacity to pay by measurement or estimate of the area, of the 
Land and the value of its produce. Collection of land revenue was often effected 
through middlemen or "farmers", who were left to squeeze the cultivators as they 
liked [ I :  137-81. ' 'In some cases revenues had to be collected b~ armed force. 
It was a time-honoured custom to reward faithful service by the grant of jsgirs 
or rent-free land. ' 

Ownership of land was a highly-prized privilege, and record of possession was 
jealously guarded, and in most areas methodically registered by local oflicials such 
as pafmiris and EnEngos.  Where ownership rested r i t ,h  the individual cultivator, 
&nures or holdings tended to break up into minute fragments through the laws of 

Zriheritance. It was to facilitate the collection of revenue that the British introduced 
the permanent settlement in Bengal a t  the end of the 18th century, by which 
Gorenunent collected s, fixed annual sum from indiridual or joint owners, whose 
estates were often quite undehed,  and frequently broken up by sale. 

Early in the nineteenth century i t  m a s  realized that i t  was impossible to arrire 
.at a just settlement of revenues, fair to both Government and omers ,  without an 
mc-te ,survey of lands and boundsries. . The traditional survey methods by 
rope or rod, though serving to give the area of a few fields, were by no means suffi- 
ciently accurate to give the area of an estate or Fillage, though by close control 
momas llunro had carried out such a survey between 1802 and 1807 [ n, 180-2 1. 
Qn the Bombay Survey8 of 1810 to 1827, British surveyors had Fnth theodolite 
and chain, triangulation and traverse, produced village maps on scale 6 inches to 
&mile &ich gave "the name and ... residenoe of every landholder, with-the nuuiber 
of his fields and their situation and measurement" [ n, 189 ; rn, pl. 16 1. ' . 

. . 
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Oil tlru aurvoye 111 tlw Upper Provirrccs of Berrgal bctweet~ 18"- ~ n d  1833 so much 
stress nraa laid on p~.ecision and topographical detail tha t  progress was far too slow, 
and from 1833 they mere reorganized. Professional surveyors were ~ i v e r l  cont;rol of 
the field, or k h r a h ,  snrveys, with est~bliuhmente by which oacll party was, from 
1837, able to turn  out  about 3,000 square miles in a season. '111 the lower provinces 
the c o u ~ ~ t r y  mas more dimcult, and property mole closely subdivided, EO that  such 
high outturns were impossible [ IV, 179 1. 
;. Zn Bombav between 18'76 and 1831. another attelnDt was made under civilian 

d I 

control to  extend survev over the Deccan bv the ancient methods of the countrv. 
but, the  results mere u;satisfactory, and frim 1837 military surveyors were aga& 
called in. A new system wm introduced by which fields were surveyed with simplc 
instruments, and  village maps produced, but without any survey of topographical 
detail, ~ n d  withont either trigonornetrical or tra.verse control [IV, 235-6 1. 

After 1817 many changes and improvemeuta mere introduced hi Lower Bellgal 
under the pl.ofessiona1 adn~ulist~ratiori of Henry Thudlier. One of the most import- 
an t  problems mas tha t  of coopcl.ation with the Civil Superintendeut of Survey, 
who was respo~lsible for the settlement and demarcation of boundaries in advance. 
The Surveyor often haid great difficulty in recognizing the limits he had to survey, 
which gave iise to serious discrepancies between the professional smvey of bounda- 
ries and areas and the detailed field lueasurements [ 246-7 1. From 1850 responsi- 
bility for the 7clmsrah survey \\.as transferred to the Civil Superintendent, who was 
a t  the  same time given ,adequate staff for providing the Surveyor with clearly defined 
boundaries to survey. The Surveyor was then able to  concentrate on the survey 
of his boundaries and topographical details, and cooperation n7,zs more satisfactory. 

Work proceeded smoothly on this same general system in the  new surveys tha t  
were started in Upper India and tlie Punjnb from 1846, whilst in Madras work was 
started in 1857 on an entirely new systern which brouglit survey and settlement. 
into the  closest alliance. 
' General procedure on the Bengal surveys may be illustrated by extracts from 

instructions issued in 1840 by the Government of the North-Westelm Provinces ; 
The survey is to fouow demarcation of boundaries with as little delay as p s i b l e .  
The survey is of each field, for revenue purposes. 
A field is a parcel of land in occupation of one cultivator [ with qecial authority several fields 

mdd be blocked together to form areas not Icss,than 3, or eometimes 10 acrea 1. 
Survey to consist of two parts, scientific and khamah. 
Scientific survey on 4-inch scale lays doan village boundaries and geographical features. 
Theodolite and cbain aro used on a system of circuits. Geographical featurea b e d  by intersecting 
lines and bearings'. 

Tho Interior Survey lays doan cultirntrd area by planetable, or by c0mpa.w and penmbulntor. 
Khnzrah survey conmats of a ahujrah, or natirc map, and C h r a h .  or list of fields. . 

The shujrah and Chamah are the important documents to the Settlerncnt Officer, and the chief 
attention of the surveyor should be directed to them. 

The scientific survey is of great value as a check ... and for giving topographical and statistical in- 
formation, but tbeae objects are secondary. ... 

Boundaries must bo well marked, and every assietnnce given to surveyor in' pick in^ them upy. 

The Settlement Officer was more interested in the componknt field area-! she- 
in the  khasrah than in the total which was verified by the professional survey ; 

It has a lways  been t h e  cuqtom in t h e  North-West  Provinces for surveyors  merely t o  find 
t h e  t o t a l  a r e a  o f  t h e  village circuit, leaving t h e  areas of cultivntion, waste, fallow, a n d  o ther  
qunLitios of l and ,  to bo  recordcd b y  t h e  khusruh, which is a e e p a r ~ t e  procens conducted b y  dis- 
t inct  partios, a n d  in n o  \r7ay obtained b y  professional o r  scientific means. ... 

An agreement  between t h e  two operations is firet necessary, a n d  if t h e  autnocn'a memure- 
m e n t  coincidoe w i t h  t h e  ...p rofcssionnl survey within 5% i t  is confirmed a n d  pay-wd [ j o o  1. The 
khuarah area,  however, ... does n o t  affect t h e  professionnl one mhich ia still retninod a n d  
recorded, every village map being lodgod in this office, with i ts  oron, c n l c ~ ~ l a t i o n ,  and  proof 
by traverse, d u l y  noted on  tho b w k  [IV, pl. 12 1. ... 

. T h e  necessity for o khusrah rnena t t rome~~t  in ench district reate with t h e  locnl civil au tbo-  
ritiee. ... I f  a n  ~ ~ ~ . ~ e s q m e n t  is to b e  made, then,  of course, t h e  k h ~ u t . a h  i~ sbsolutely ewontial. 

t h e  perpetually sottlod districts of Bel~gnI, where the  oporations a ro  proceeding only ...to 
d e h e  t h o  estam paying jumma to Government, t h e  khusrnh is only partinl,  t h n t  is, euch 
, . 
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villagee merely are  included ...as contain such minuto intorsperscd piecw of land belonging to 
othor Fillages a s  cannot be extracted by the professional work. ... 

In neither case are the separate areas of cultivation, waste, and  fallow, required, i t  being 
o u t  of the power of Government to alter the existing settlement1. 

. .I 
Tlluillier stresses the responsibilities of the  professional surveyor ;% 

1 
It is incumbent ... on officers in charge of surveys.'..to satisfy themeelves. ..that t h e  main 

circuits are actually worked out and proved prior to thc  village circuits boing calculated. ... Dis- 
closures on the  24-Pargannahs survey shew a most culpable negligence on this point [ 248 1. 
... In connecting districts together ...g reater ~ t t e n t i o n  ie required, and especially where a river 
like the ~ a n ~ e s i n t e r v c n e s .    he triple boundaries of exterior pergunnahs being permanently 
mark ed... by the  party first advancing there would be no d f i cu l t j -  in t h e  other surveyor mbse- 
quently making a perfect connection [ 262 1. ... Great. dif5culty h= been experienced in 

- - 
reconciling discrepancies in some of the districts bordering on the  Ganges, owing to both 
surveyors having omitted the  opposite bank of t h e  river. ... As a general rule ... t he  river 
should be included in the  operations of the  part^ which last  approached3 [ 245, 252, 2961. 

I to  Davoy on the  Dacca survey ]--You have omitted t o  shew bo th  banks of such 
important rivers BB the  Booree Gunga, Dullasery, Sukhya, and  the  Jamuna ,  which is of the  
higheat. irnport.ance. ... The five maps will be returned to you ... in order to have this import- 
antaddition made to them, and until this is done they cannot be  sent  to t h e  press to be 
lithographed'. . . 

Where a boundary was in dispute i t  was the  surveyor's du ty  to survey both 
Lines under dispute, especially  hen both are shen-n in the  thakbust  map. 

The decision of the Deputy Collector deputsd to adjust disputes ie no t  final. His orders are 
appealable to the  Superintendent and Commissioner, and,  under the  law, the  period of appeal 
t o  the Commissioner is three months. ... No circumstance ... can justify a surveyor in adopting 
his o m  boundaries. H e  might, if he s a ~  fit, return the  thakbust  for correction, b u t  h e  was 
not  a t  liberty to  assume his ORTI boundaries [ 247 15. 

1x1 his General Report for season 1854-5=, Thuillier gives a surnmaq- of the 
surveys carried out  under his control, 
or since the  w o n  184617. about which time the  renewal of operatiom was made after the 
suspension ...in 1842. I n  the  season of 1846,'47 the  cis- and trans-Sutlej States operations were 
opened out. The Punjab proper followed them in succession, and  in the  succeeding season a 
revival of the  Revenue Survey was undertaken in Ajmer & hlaimharra,  subsequently in Rohil- 
cund, and latterly in the  Snugor & Kerbudda Territories of the  x.a.p. ... 

I n  the  nine last re-nular seasons we ha re  ...as t he  results of the  combined efforts of the  13 
different parties ... a grand area of 1,12,271 square miles effected a t  a cost of rupees 26,18,070, 
or at an  average rate per square mile of Rs. 23-5-1. Bengal, 5 surveys, 46,810 square miles- 
N.w.P., 4 surreys, .15,169 sq. miles ...... Punjab, 4 surveys, 50,272 sq. miles [IT, 209, 234 ]. 

The extraordinary cheapness of some of the old X.W.P. surveys, produced by  the  l a m e n t  
able haste with which the ground was got over, ... from t.he effects of which the public ~ e n i o e  
ie now suffering, of course influenced t.he average [ IT, 216 1. ... For t h e  money now ex-pendd 
we have ... full and faithful maps ... available for a11 purposes. ... 

The boundary of every village has been ... defined and mapped on t h e  scale of 0 chains 
to the  inch, with the  exception of the ... independent Statea in the  cis-Sutlej Territory, ... and 
the  sterile tract  of waste forming the southern portions of the  donbs in the  Punjob proper, c a l l d  
the  barh, where a...delineation on the one-inch scale only was permitted. ... 

I n  Behar and Bengal, mhere the perpetual settlement exists, t h e  object ...is merelx to 
obt.ain a correct record of the area and positiom of every Esta te  on t h e  rent  roll, ... hTo new 
set.tlement is i n  progress or contemplated. ... The minuteness of the  division of property in 
the  Lower Provinces, however, is extreme ; therefore the  villnge survey is imperative. -.. 

The village boundaries and geographical features only are  thus  laid down by the  professional 
establishments, ... t he  smaller Estates ... by the civil department. ... Prior to 1850 t h e  duty of 
the  erofeesional surveyor embraced all the mensuroments of internal es ta  tes... by ... t he  khusrah. 
... The field by  field detail measurement was in 1850 abolished ...in favour of a system ... by 
which the exterior sides only of all the m a l l  interspersed esta &...are now laid d o n .  ... The 
whole of the  internal Estates ... are protrac ted... on a scale of ... 16 inches to t he  mile [ 295 1'. 
Thuillier did not like this change because of the  divided responsibility i t  entailed. 
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A valuable review of the revenue surveys was made by Colonel Dickens in 1864. 
After telling of the hasty work in the  North-Western Provinces he notes tha t  .. 1 

... the w e y  of Hooghly and Midnapore are defective in demarcation of boundaries from imper- 
fect professional work, and some of the older revenue surveys are, like those of the w.ws. 
defective in topographical detail. In all the latest revenue surveys in Bengal the profwional 

. . . . .  i o r k  ie excellent. . . . . . . . .  . . . . . .  
The professional 4,-inch village maps of a~ recent Survey8 are good and are constantly 

being improved., T h e  village khasrah p l ~ m s  on the large scale of 16 inches to s mile produced 
under the oivil officers are wanting in the rigorous accuracy of the professional survey 1 2 9 4  1. ... 

... The week point of thh Bengal system of 1850 was tha t  all interior measurements by the 
amins were left unchecked by professional agency. ... This fault was avoided in the Punjab 

... where the professional surveyor was required to apply every poasible tast to the khasrah 

. , . I . .  -. . . . '  , . . 
. . . .  r . . C O ~ E C T I O N  WITH G.T.S. . . 

Though some of the western surveys had been connected to  stations of t h e  
Great - k c  and  the  Budhon Series2, the earlier revenue surveys had preceded the 
Great Trigonometrical Survey, and their maps had no geographical control. Those 
of the  later surveys of the North-Western Provinces were practically devoid of 
topographical detail, but  at the instance of the Board of Revenue they were litho- 
graphed a t  -4llahBb5.d just as they stood, and here, writes Dickens "the Great 

... Trigonometrical Survey stands as a skeleton without a body, no topography 
having been based upon it". A s  data  from the meridional series became available, 
in Bihhr and the Lower Provinces, special editions of the )-inch district maps were: 
compiled in the office of the Deputy Surveyor General after connection by such 
points as could be identified, and these were then sent to  London for incorporation 
into the Ludian Atlas. Such connection could not, however, be really satisfatory 
so long as triangulation followed the detail survey [ N, 288-90 ; V, 282 1. ' ?  

Waugh took up this question of "intimate union between the Great Trigono- 
metrical operations a n d  the Revenue Survey" as soon as  Wroughton took over ss 
Deputy Surveyor General in 1844 [ 312-3 1. They agreed that  where the revenue 
survey preceded triangulation the surveyor should establish recognizable marks ;. 

We concur in considering the triple junction boundary points ( tokas ) of pergunnab as the 
proper stations of union because these points, being common to three boundaries, will enable 
the junction to be effected with the smallest number of stations, and therefore a t  the least 

... possible expense and most accuracy. These pointa ehould be marked by smsll masonry plat- 
... forms ... covered with a mound of earth ...to protect them from mischievous violation. ... The 

... expense should be defrayed by the villagee. ... A description of their localities should be 
recorded ... with a n  illustrating plan [ 262, 296 1. 

The revenue surveyors were to record the co-ordinates of these trijunctions and 
other prominent, point just as Wroughton had done on his own district surveys 
[ rv, 228, 233,289-90 1. This mould facilitate recompilation fiom original materials, 
&ead of being dependent ... on the unsatisfactory prooesses of copying, enlarging, or reduc- 
ing former maps. ... All maps are Liable to deterioration in the course of time from the expan- 
sion and contraction of the paper, and the crumpling. rolling, and folding thereof, and as all 
such discrepancies are perpetuated, and indeed augmented, in the process of oopying, ... the 
value of such maps must be continunlly depreciating unless we have the means of resorting to  
n&nerical data for the ir... reconstruction'. , , 

Whilst the revenue surveyors were ordered to erect these pillars and to  supply 
copies of their maps to the triangulators [ 253 J4, officers of the Great Trigono- 

metr ical  Survey were instructed t o  run frequenbsecondary and minor b,rahches! f ? ~  
"Stations of the  principal triangles very rarely coincide with known point8 of any 
piior survey and i t  is therefore to the  secondary points that  we must chiefly look 
for the  meam of venfymg and connecting the labours of former surveyors" [ 119 16. 

. . . .  ,:'.: .- ,. , .. I .  . :; , , 
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. ' 'Brspon~ibility for proper oonnection was laid upon the y a r t j  last to viait.tIle 
grormd,-I294] but the  lapse of two 01- three seuons  often made it difficult to.identify 
a tri-junotion, and triangulation stations.were ~omet imes 'swallktwed up b y  R emoUen 
xivir.:: Tri i845:Zbg&ii sdnt. in-the ctmrdinatea..of fdur s e c o n d ~ r ~  ~ t a ' t i o n s ' ~ ;  ' -- I  : ' G  
&i=hh. 611 iffdidrthe '&am of cohectirig the  revenue surve y...&ith the. triangulation:- d 
r e p t  tha t  owing to the difficulty of identif* the  ... statione a t  the trifle junctiom of p r .  
gurin~h~, it aaa round impract.icable to forrn:a mom perfect connection. ..; lnutead of the 
u u a l  -sligXt ma& which am generally made, ... a mom'permanent. one should be left a t  a few- 
of thk &tiom, or what would probably a m a e r  better, a i d  of the temples or other permdnent 
and easily recobizcd objec te... ehould be furnishd.td-ine.' . '. . 

',-' TWO of the sub-assistan ta...w ere employed for a'month l&t year, and even with the aa.sie- 
tance of a tindail sent by Captain 8hera.ill ... only foiu of them could be mifficientlg identified'. 

. \Troughton bed difficulty with 
the surveys conducted under the North-\Vestern Board. No attempt a-as made to effect a 
satisfactory junction with ... the Trigonomctrical Survey. In some cases a partial union was 
effected, but  for the most part i t  hssbeenneglected. ..: I am ... recompiling the ... district. maps 
on the best data obtainable, that  they may b e  event.ually lithographed [ 312-3 1. 
H e  had no difEcuity:hov-ever with his own surveys of Etiiwah and Sohsgpur. [ IV, 
222, .228 ] which had been based on the Trigonometrical Survey points, . : ::. -. . . . 
and have  the& beon compiled bpopraphically with every care and attention. ;.. With a 
view of their being eventually unitd on the trigonometrical survey, ... the latitudes and 
longituds of several points. of. the latter :operation have been identified wittl similar pointa 
fixed by the Revenue 6urveyx- - . .$.::. .! , .  , . . .  
: Pemberton was directed to e ~ p l o y  a special detachmen't for con;lecting up the  

towers of the  Calcutta 3leridjonal series which had been built after the close of the  
Purnea surrey ; , . , -  

A very simple eunley of the geographical feaiures round each tower separately is necesyarp 
Every b-illnge site in the neighbourhood of each tower must be laid down, and each site connected 
with the tower by angular and linear measurements, and ... with each other. AZist of the name 
of places wanted round emh tower is annexed. :.. Each tom-er will therefore form a starting 
point for ... a sort of route survey round, through, or up to each village sitx?. 
- .  Satisfactory connection was particularly difficultt when ,' * 

€he 'G.T.s. -operations follow the revenue survey. ... 'All or nearly all, the nearest. villagee on 
opposite sides of the station should be laid.down by some means, otherwise i t  is very pro- 
bable that  the positiom of the tower stations ... will not agree with the  sites of the villages on - 
&he ...maps . more especially when the villages are close upon one another. ,. 
, : ' The dietrids of Pooree, Cuttack, and Balasore. surveyod from 1837 to 42. remain yet 
unconnected witb the trigonometrical survey ... in consequence of the only seconder3 points.-. 
laid down by the Coast Series being hill marks, trees, and rocks, objects which am not noted 
on revenue maps. For the past ten yeam I have used every possible means to induce the  
oficcre.conducting the Coast Seriw to return me the one-inch maps of the Revenue Survey-. 
with the positions of their stations shewn thereon, bu t  ... without. mlccese. It ie  easier for the 
officers conducting:..triangles across a district, map in hand, to shew the positiorlg of his own 
toners or stations than i t  is for this office to k r t  them from mere linear values [ 23 1 4 .  

The programme of the Punjab triangulation parties was frequently adjusted 
to help the  revenue surveyors [37, 50, 52, 210 1, and Logan was specially directed 
to cause a minor series to be run as far as Lahore and thence across the doab,, ... whereby Ule 
positions of numerous geographical poin ta... will be established in the upper part  of the Bn- 
doab, --. For the Rechna doab the triangulation down the Ravi will ale0 f u r n i ~ h  points at 
moderate intervsls a p r t  along the eastern boundery, while the party working along the 
mountains towards Peshawar 6 1 1  be able to lay d o m  numeroue other stations ... including t h e  
to_- of Sialkota and ~-az&abad. By next season I hope to send a triangulation party down 
the Chcnab..and to connect a t  Shadhara and Lahore [ 1 18 15. 

[These operations] will be of no yalue if the marks cannot be found by t h e  Revenw 
Surveyors. Permanence can only be secured by masonry marks. ... If they are built after 
the obsen.atiom the mason employed must be taught to conform explicitly to the station mark ... 
In all cases marks shodd be made on the ground to attract the eye. The revenue survey ' use . . . . .  , - . ,  . , . .  - 4  ' 8  . - : .  t .  I . .  : 
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trenches fornling a croes which are mid to be visible for; two years, and they cover .the station 
piers ~ i t h  charcoal and a mound [ 2 6 0  ]I. . , . . -.. ' 

For minor triangulation, writes the Surveyor General, 
a marking party follows along each bank erecting small masonry  block^ a t  the station'of 
observation. ,These blocke are oylinders 3 feet in diameter and 2 feet thick, whereof 1 foot is 
Foundation: ... I f  'you can have thern.constructed for Re. 2 each i t  would be not desirable to 
leave any station. un&rked,;except those ... liable' to be covered by the river. ... Such stations 
ihould;..be not less than 3 in'number, forming 'a triangIe, so  that if one be lost there may 
remain two others t o ' d e h e  a distance and 'azimuth'. , ' Tennant found the i-inoh pargaia maps most useful'on the Gurhagarh Series ; ' 

They are deficient in topographical details, but from their geometrical accuracy gave great 
fac&ti& in enquiring after sites of stations, ... and the practice of inserting villages ... with 
some regard to their size was most useful in guiding me in procuring supplies. My early stations 
were plotted on them by interpolation fkom the neighbouring recognizable points. Towards 
the end I adopted the plan of connecting a trijunction mark. ..near the station., ..: The additional 
labour is trifiing, and the certainty with which the stations can be placed, ... and the revenue 
aGrviy data incbrporated,without.~..secondary stations ... will recomGnd this prrfctice3. 

The system of traverse surveyi.& in circuits by theodolite and chain had been 
follorred by Barnard in his survey of the Madras j Q i r  between 1768-72 [ I : 142 1. 
After the start. of the surveys of the Upper Provinces under Hodgson in 1822 regular 
closing and proving wm laid down by order [m,' 148 1'. and closely followed 
later in Bengal surveys [ m, 159-63 ; rv, 208-9 ; pl. 12 1. 

U p  to his appointment as Surveyor General at the end of 1843, Waugh had no 
contact with revenue surveys or their problems, and +thin a month he was called 
to gi-ie professional instructions for the revenue survey of Kai thd [268-9]. H e  
replied wit,h a long note on the first principles of traverse survey based on triangu- 
lation, d r a m  in part  from Herbert's pamphlet of 1830 and fiom instructions issued 
by, Bedford in 1834 [ IV,, 205 n.6, 213, 232 1. Brown thought many of his sugges- 
tions impracticable and considered that  the  N.W.P. surveys were sufficient,ly checked 
by the  frequency with which adjacent circuits were connected up5. . .. -.- . , . , .. 

The following year Wroughton. sent t o  Ouchterlony for his survey in the N-&iri 
HilLs a very clear and detailed description of a traverse survey over hilly ground. 
In addition to t,heodolite and chain'he recommended tha t  the surveyor should work 
with a cross-staff and offset rods 'for picking up detail to right and left siinilar to 
those used by the Bombay'surveyors [ rv, 237-8 1. In-describing the .break-dowd 
of the traverse into, rectangular co-ordinates he quotes Charles Hutton [ I : 248 1, 
who observed. 'l that  this mode of surveying large tracts of land ... was made use of 
by Mi.  Komood so far back as 1635"O.. H e  further notes that  iri Bengal the 
a v e y o q  ,worked from ,"either Boileau'e or Egerton'e Traverse Tables [IV, 232 1, 
and that,other technical details may be found ; . . . .. . 
in any work that  treate upon traverse sailing, or olose topographical'mensuration. It is f d y  
explained in Adsms' Geometrical Essays, but  more particular in an American work caUed 
"Thaory and Practice of Surveying" by Robert Gibson [ rv, rvii. 232 n.5 1'. 

Gecondary triangles based, if possible, on primary triangulation of the Great Trigono- 
metrical Survey, are first established, and a circuit survey by traverse ~ E J  effected of evory 
sub-division or pergunnah. ... The true position of the village is determined by ... the anglee 
subtended from i t  to three pointa of the surrounding secondary triangles. ... "The theorem 
of the Three Pointe" ...is explained in Adams' Geometrical Problems under the head of 
'Curious and useful Trigonornetrical Esaays [ 289 ] ' a- . - 
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T o  keep close control of work of his B c n g ~ l  pnrties Thuillier required regular 
report8 on circuit clo~ing errors. Ln 1865 he introduced the system of main circuits 
which greatly simplified com])utations and mapping r305-6 1. .. 

Each main circuit rnay contain from 50 to 100 or 200 square miles, and  mahy traverse village 
circui ts... congregated togothcr as may be convenient, ... so t h a t  thc  ehape.of the  'circuit map 
be  ~8 compact and symmetrical as possible without any referonce t o  t h e  sinuosities of eit.her 
porgunnahs or estates whereby the angular obmrbatiow and linnnr mcrl~urcments will b e  
reduced and the  traverse proof rendered more certain. 
Only after each main circuit had been closed and ~ r o r e d  were t h e  sinuosities and 
fragments of boundaries to be surveyed b j  interior tra-ierse circuits [ 251 1'. 

As each survey laid out its o w l  system of rectangular coordinates springing 
from its on11 origin and independent azirnut.h, discrepancies naturally appeared 
along the junctions. This was first brought to official notice in t,he Punjab bJ+ 
Shortrede, and Thuillier consulted the  Sun-cyor General ; 

Major Shortrede follows the practice of correcting his angular work for the  convergency 
of meridians. ... By observing for azimuth a t  intcnvals of 10 to  13 miles, and alloPring for 
convergency according to the distance from origin, he gets a check on all t he  intermediate 
angles, thus providing against eccumulation of error. ... I have hitherto been apprehensive a s  
to adopting a uniform system of allowing for convergency because i t  is n o t  all surveyors who 
readily understand the  subject which is one of some difficulty. ... I would solicit pour advice2. 

The subject was a g h  brought forward by Anderson from the  Sind-Sagar doiib, 
and i t  was ruled by the  Surrejor General tha t  . 
each revenue m e y  should be of moderate extent, especially in longitude. Each should have 
ita own independent. first meridian ... near the  centre of each survey. ... Each sunyey ahodd  be 
projected on the  prulciple of parallel meridians, bu t  the  t rue  observed meridian should also b6 
d r a m  on the  map at eveq- point where meridian observatio~ls were taken. This will facilitate 
compnriuon of boundaries and geographical compilations. 

The Surveyor General r a s  impressed by tbe enormous demand made by revenue 
s u r ~ & ~ o r s  for supply a11d repair of instruments ; - 

T L ~  work which s theodolite goes through in revenue survey is very severe; ... they are 
no doubt, frequently used aithout due care [ TT, 1 4 6 9  1. Every instrument requires rwriodjcal 
cleaning and adjustment. ... The limb should not be dusted except 6 t h  a fine camel's hair 
brush. Once a year in the  rains the silver graduated limbs should be gently washed r i t h  
soap and water, and then cleaned with a piece of old silk, some fine olive oil, and a little 
lamp-black. ... The best oil for the axis is goose or duck oil [ rr, 54 ; T, 163 1. ... 

The classes should be 12-inch, ... 7-inch, ... and 6-inch. ... I a c h o r l e d g e  a prejudice 
against any instrument smaUer than 5-inch, ... mere playthings fit only for s m e y i n g  a garden 
or  compound. ... The officer-in-charge of a district survey ought to  have a I?-inch theodolite 
for the main circuit and for determining t h e  true meridian. ... If  the  telescope ranges to 40" of 
altitude i t  will command a ~ i e u  of circumpolar stars at their elongation in any par t  of India. ... 
The  7 nnd 5-inch ... should also be made b y  Sirnms, on Colonel Eyerest's pattern [ IT, 144 1. ... I 
... advise you not t o  admit any of Robinson's pattern. ... I know from experience how very 
inferior they are'. 

Thuillier, on the other band, preferred sextants for observing tllc azimuth, and 
thought a 12-inch theodolite far too cumbersome ; "Portability is absolutelj 
essential in operations which h a r e  'to drag their weary length ... in the  densest jungle, 
an& where each line is obliged to  be cut  tllrough6 " [ 131 1. 

In support of his indent of 1853 h e  wrote t h a t  the  demand for 
theodolites, ... must continue hee \y  as long as eo many r e p l a ;  survey parties are employed in 
t h e  Punjab, in the  Ifu'orth-Western Provinces, in Belrgal, in Arracan, in P e p ,  and in the  Straite 
[ 349 1, to say nothing of the wants of other branches of the  public senyice. -.. Since ... 1850 only 
13 theodolites ... have been mcaived from England, ... and 6 more are expected, ... whilst 
indents have been passed for tmce  that  number [ ~ 6 5 - 6 ] .  
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Stock for 10 field parties numbered 168, made up of seventy 4 and 4&-inch-forty- 
nine 6 and 53-inch-thirty-nine 6 and 7-inch-ten from 8 to 12-inch. Of th- 
113 were made by 'Jhoughton & Simms, 10 by Barrow, 1 by Robinson, 6 by Gilbert, 
and 2 by Chryl. By 1866 another consignment of 67 five to seven-inch theodolites 
had-arrived but, 
dnce there are no less than 14 large parties in the revenue branch alone, ... each party employing 
from 20 to 30 theodolites, the  number now received will not go very far, sinoe a Large propor- 
t i b ~ . s o w  in use urgently require to be exchanged. ... Heavy requisitions are... corning in &om 
the Department of Publio W o r b .  ... The suppl y... of patched-up instruments of old construction, 
and by obsolete &era, finds, rss might be expected, no favour in the present day' [ 164 1. 

Chains had constantly to  be replaced and, writes S h e r d ,  
The fifty chains with the  party were purchased in 1839 and have been aonstantly in use, 
having been used to Burvey Benares, Hamirpore, Bandah, Behar, Shahabad, and Monghyr. 
TFfenty of the 50 have been broken up to  repair the continual breakages and to oomplete and 
l e w h e n  the remaining 30. A greet increase of khusreh work in Monghyr, and the necessity 
of longer chains h m  the great length of the 1-1 luggee is the came of the  indent 
[ XV, 208 ; V, 302 1'- 

Tickell repeated the demand two years later, explaining that the local unit waa 
a chain of 90 feet and that  "the ameem will be much perplexed by the introduc- 
tion of a shorter one". Pemberton found that he could get chaina made up locally 
at Rs. 5 each "but perhaps the materials may not be as good as supplied a t  the 
Mathematical Instnunent hIaker's4". It waa only recently that chains had replaced 
"common ropes for khasrah measurements, a change which cannot fail to produce a 
better comparison between the ... two separate operations". 

amongst other articles supplied from the workshops or by local purchase were 
Brass plates perforated so that the projection of a rectangular grid could be pricked through. 

Re. 3 or &Standard steel bars, one pair for each camp running main circuits-"Bengalee 
Compasses" ; Rs. 14  each5. 

In Bennal i t  mas provided by law that boundaries of estates and villages should 
be dernarcnted at the  expense of owners and villagers ; 

The demarcation ... is of villages, not of fields. A village c o k t i n g  of several fields and 
constituting one mehal or estate has its boundaries decided 'and marked off, and is separately 
essessed. ... The Revenue Officer marks off a t  the expense of the partias the boundary he b 
fixed ... before the survey, in order to edmit of the uninterrupted progrm of the  survey. ... The 
village proprietors ... are well aware ... of the importance of having them well marked6. . 

It frequently occurred that through lack of sufficient planning in advance the 
boundaries were neither settled nor demarcated in time for the survey to commence, 
but even when endowed with magisterial powers the Surveyor had no authority 
to decide himself on the boundary to be surveyed [ rv, 179 ; v, 247,294 ] ; 

Wherever a Surveyor has attempted to  lay down boundaries for himself, loas and em- 
barrassment have been the result. How little to be trusted Captain hlethison's boundaries 
are in Midnapore has been shewn by the partial revision ... in 1845 [ 246 1. ... I n  Hooghly Mr. 
Wilson's b b i l i t y  to follow the m8pS of the revenue parties d e t e r - e d  him on taking a 
Bimilar course, and led to his own dismissal and to the condemnation of hk survey [ 247-8. 
304 1. If the  civil duty of laying down their own boundaries is to be made over to the  
Surveyom and their assistants, i t  should be after their passing the examination in revenue 
law ... and ... by serving for a year or two in a Collector's office [ 170, 398 J7. 

There were many complaints of the slovenly way in which the t h a l b m t ,  or 
hadbast, description and sketch of tho boundary was prepared, and of its disagreement 
with m a r b  on the ground, involving infinite delays. Smyth reports from the 
24-Parganaa tha t  he was "treading aa i t  were on the heels of the Deputy Collectors 
and in consequence make no progress rny~e l f "~  [ 248 1. 
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X'be rearrangement of duties in 1850 gave the civil staff deEinite instructions for 
the preparatioh of thukbdt  papers and aketches based on careful measurements1, so 
that the surveyor might follow the measurementsshewn in the mi81 [ IV, 205 ; v, 248 1. 

The old plan wu. . . to  mark out  the 'boundaries ... upon the ground irnd to make a n  e p  
sketch of them. As no care was taken to make thi demarcation ... irm&diatelp precede the 
survey, the  Surveyor when he came ta the ground & year or more tafterwarda fomd marks 
removed, ... and the eye-sketch and written description ... eo ill done 89 to leave him st aloes. 
... Sornotimes ... he  took wrong boundaries, and ... the  fact might long remain unknownt. . 

Though Thuillier did not like all the changes introduced in 1850 1294 1, h e  
agreed that  "the thakbust operations ... have been placed on a sound and efficient 
footing, and tha t  nothing but direct neglect ... can endanger t he  proper x-vorlring of 
the system ". The Surveyor was noF to be "independent of field marks, or--hen 
they are obliterated-...by the help of 'the thakbust missil and map will be able to 
folJow the same'identical boundary, and lay i t  d o m  professionallj on his map"'. 

, . .-: ~ c c d u n t s  . . of the detailed khasrah, o; field me&surernent'rnade by Indian measurers 
oi- amins, have alrea* been given [ nT, 205 3. This khasrah was the basis of the 
revenue settlement, and with the rough sketch, or shujrah, was sufficient for the 
assessment of revenues, though not su5ciently precise for the rillage area and map. 
Whilst, however, i t  fell under the management of the professional surreyor it was 
natural that  he should skive to improve the accuracy so that. the field measure- 
ments should coilform with his professional survey, and at the same time provide 
topographical detail for mapping'purposes. 

In Bengal and Bihiir where large areas fell under the permanent settlement it 
was only necessary to carry this field survey in areas where the estates were small 
and much broken up, with intricate boundaries [m,  180 ; v, 244-51. 

First-class work could hardl- be expected from antins engaged on a temporary 
basis on wages but  slightlj- higher than those paid to unsl;illed labourers ; 

The greater portion of the  villages [write9 Smj-th] ... will have to be remeasured. Those 
that  do stand the test at present are only just within the percentage allowed. There appears 
t o  have been great carelessness also on the part  of the aumeens in keeping the fieldbooks. 
None of them are perfect, the  zemindar's names, taloolis, etc., being omitted, and but  fea 
bear the signatures of the several mallkans [ proprietors 1. These indi\iduals appear to have 
a n  extr'eme objection to attaching their signat.rlres to any office document, and I have no doubt 
their reason for not signing fieldbooks is their knoaledge of the cureless and indifferent manner 
in which the khusrah measurements were carried out4. 

Smyth's a.?nim worked on a contract rate which in 1849 he raised to Rs. 4 per 
100 acres [ rv, 199 ; v, 302 1. Their work was only accepted if their areas measured 
up to vithin 5 % of the professional survej [ 293 1. - 

Thuilljer considered the transfer of the Ehasrah to the C i d  Superh~t~elldents in 
1850 an unwelcome and retrograde step ; 

Rough field measurement...was executed by expert native ameens who had acquired 
wonderful accuracy of eye, ... the measurement of the fieldq being conducted according to tho 
comprehension of thelandowners a i t h  a simple rope or rod only. ... With ... checb ... the  Surveyor 
wes enabled to produce results which &Uied within 6 per cent of the  professional areab. ... 

Ln Lower Bengal, where the intricacgand number of estates is great.. ... and where inter- 
laced and detached parcels of the same Estate lie in all directions in the  utmost confusion.., 
the  abolition of the  field measurement w e ,  accordmg to m y  humble. judgement, a most fatal 
emor, and my most strenuous object.ions were recorded st the time. ... 

For ... ascertaining the true areas OT these minor estates the external demarcation system 
has proved a lamentable failure, beduse  the error involved by such a multip1icit.y of measwe-, 
menb and observations in the interior of a single village with rude instruments and rude native' 
bsnds, untaught by professional or competent persons, is out of a11 proportion. 
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Parcels of diffemnt Estntes aro found in hundreds and even in thousands scattered all over 
a village. ... It hns been the practice of the civil department to deduct the incorrect areas from 
the true and absolutely correct area of the whole village, and the whole of the residuary village 
estate obtained by  such means must be wrong'. 

I n  1855 Smyth was granted the  office of Civil Superintendent of Survey in 
addition to his duties as professional surveyor, thus giving him control of the Deputy 
&lIectors responsible for boundary settlement, and also of the detailed survey [ 243, 
250-1 1: H e  had co~nplained that  the frequent changes of the civil Superintendents, 
five times in aa many yeara, has had a most baneful effect on the progress. ... It requires 
an officer to  be a certain time in the office before he can make himself acquainted with its 
duties and the wants of the Surveyor, and thia has no sooner been effected ... than a change has 
been made, and a succesqor appointed who has to learn everything de novo, and perhaps has 
different ideas and methods of carrying on business to his predecessor [ 248 1'. 

H e  was able to get far better outputs and to effect considerable economy, but 
the  double duties were admittedly too much for one man, and the experiment was 
not  continued after  his retirement, though this combination of duties was indeed 
the  normal practice on the B o m b a ~  surveys [ N, 239 ; V, 27 5-6 1. Smyth writes ; 

The surveyor k enabled to regulate the demarcations so as to dovetail them into his o m  
professional operations. ... He can determine exactly where to send his ameens to prepare 
... for ensuing seasons. He  can check their work in the field a t  the time of survey ; he can... 
improve them in the  method of working ; he has all under his eye, and can regulate the pro- 
fessionnl and civil portions of his establishment 60 es to prevent ... delay to either. ... 

The last f?rr yean, ... the chief cause of delay to  the professional survey ... has been the 
want of rr sufficient tract ... demarcated ahead, and ... the Surveyor k delayed in consequence of 
disputed boundsrie3, or want of thakq in the field, or want of the thakbusts themselves. ... 

The disadvantages are chiefly that the duties are too much for one hand, and the time and 
attention of (he Surveyor is taken away from his o m  legitimate dutiess. 

I n  the  Punjab there was closer cooperation between the Surveyor and the 
Settlement Officer ; khasrah surveys were essential for settlement purposes and 
every effort was made to make them as reliable as possible. They were carried out  
under the  Settlement Officers by village patuxiris who had been first trained by the 
professional surveyors., The folloffing account i~ given by the Settlement Officer 
of the  field survey in the KBngra hills which were triangulated b y  Blagrave's 
assistants who fixed the  positions of villages and patches of cultivation scattered over 
the hill sides [ 271 1. The district was divided into circuits, each under a patwii~i ; ' 

To each circuit were also allotted two men expert a t  measurements, and each man was 
provided with a rod of bamboo of. ..9 cubits, or 44 yards. This bamboo is technically called 
a "kan". ... The local square measure is a kootnso of about 3,600 yards. ... 

The kanbam were usually taken from other pergunnahs. The rate of remuneration was... 
6 an- for every 100 g u m s .  ... half of ahich was withheld till their work had been tested 
and approved. The people of the village paid all the charges. ... 

The kan can be used without handles, and is then wielded by one man only, who walks a; 
a steady-..pace to t h e  Limits of the field, swinging the kan out before him. In  eome places the 
country was so rug'ged tha t  the kan could not be used. Three double steps, the step taken by - .  

the right foot onlfbeing counted, were assumed as the equivalent of a kan. 
The preparation of an  accurate return of all the cultivated and culturable Ian& was left 

to the patwaries and lambardars. I experienced no inconvenience from the absence of a regular 
register. ... When engaged in ... attesting the measurements neither the tehseeldar nor myself 
was ever a t  a loss to trace in the rude slips of the pntwari the identical fields nnd holdings. ... 

The patwari ha9 his writing materials and stnnds a t  the comer of the field. The owner 
runs to point out  the Limits of hi holding. One measurer is employed to ascertain the length,, 
and the other the  breadth. ... If the field is of irregular figure the length and breadth are 
measured a t  two or three differont places, and the average result recorded. ... The calculation 
is ~peedily made, and the entire contents of the field are entered in the registery. ... Tho petaer i ,  
fib u p  the other heads of the registery from his own observations. ... 

In adopting a ayptem...which is one of the hereditary institutions of the people we provide 
a most efficient check upon the proceedings. ... The measurers and putwarees are followed by  
a hundred eyes, and every man looka not only to the careful measurement of his o m  f ie lb ,  

. . *  . _ . .  I . .  . 
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but  ...to em thst hie neighbourn are not unduly favoured. ... He will not h i 1  to remember the 
kana of width and breadth. ... To supersede the local standard by  a nsw and foreign system 
is not more reasonable than to compute the area of Stowe Park in beegaa and biswael. 

I n  the  plains of the  Bari the  pdwtiris were trained to survey the  village 
boundary, as hadbast, with a small planetable described as an .' ".' . . 
18-inch square board. To this ... is fixed a'quiblanumah', a rough cornpaw ueod by the hlahome- 
dans to denote the 1Vest2, and chiefly brought from Rashmere, ... procurable in any quantity 
in the bazer a t  Umrjtsur a t  one rupee each. ... The outer edge of the board ie divided into 
ten-degree sections. ' T h e  iron sight-rule has perpendicular sights a t  either end, and is graduated 
in a scale of kadams [ paces 1. The cost of these ... is &. 1-12. ... 

The triple-junction points are now fixed by measurement from each other all round the 
mouza and ... equal distribution of any error becomes easy and certain. ... The village thakbuet 
map ... is required for constant reference, and is placed in the  hand of the European assistant 
who undertakes the  professional survey. ... The putwaree obtains a plot of the  boundary 

. . completed on the ground, which proves itself, or demonstrates any error'. .... . . , 

The same apparatus is used for the interior, or field, survey. ... The average rate 
of progress in this field survey was about 60 goomaos a day. This system, aa mat.ured by  
Mess=. Da\.ies and Blyth, ... is by no meam original, as ... reference to the Manual of Survey 
will have shewn. The merit of originating this schemes is chiefly due to Cspt. Thuillier'. 

Under Thuillier's guidance there was steady improvement in both profession'd 
and khasrah eurveg, but. the  resulting topographical maps left much to be desired, 
and  the manner in which the'klwmah survey was carried out  without professional 
control was severely crit.icised by an ex'perienced Settlement Officer [ 7 J. Narkham 
is severe on the  Punjab system ; , 

The first khasrah survey of the pun jab  proved a failure. It was made by planetable to 
which nati\.e-made compasses were attached, which were in the last degree uncertain and 
confoundmg. ... I n  1856 i t  w ~ s  reported tha t  all the  work done in th% way was- utterly use- 
less. ... Since ... 1863 a great advance is reported to have been made6, , , I 

I )  

In 1824 it was ruled t h a t  the revenue surveyors of the Upper Pro-i-iuces sllould 
use the English acre of 10 square chains, 4,840 square yards, o r  the  Ben@ bigha 
of 1,600 1 m, 164 1. Ln actual practice this was not  so easy, for the  a?nins would 
only work nit,h the  local measure to which they were accustomed [ 299 1. 

VChdst the bTg?a was one square jarib, and the  jarib measured 80 ha&, or cubits, 
t h e  lengt,h of the  hath varied from dist.rjct to district, and eren from one pargaluz 
to another. Tlie measuring rod, nal, lutiah, or  laggi, o r  the rope, rassi, varied again 
and might be 5 halhs in one part  of a district and 6$ in another [ rv, 208 1. Wyat t  
found that  the laggi in general use in SLran District was 73 hafhs, t h a t  in Hsjipur 
pargana in Tirhut was 6 halhs and of different length again in other parganas ; 

The length of the luttah or luggee in haths, and the length of the russee or beegah side in 
feet and inches are always marked on the fnca or heading of every Uasrah  misail. ... Iron 
chains, and not ropes, are used on this survey for the  khasrah measurement. ... The chain is 
made equal to one-fourth of the russee, or beegah side, and divided into luggees, or 20th parts 
of a beegah side. Four of these chains being equal t o  one russee, the field measurement ifl 
expeditiously carried on, and clearly understood by the contract ameens, as well as by the land- 
holdeis and the village community. 

The chains are certainly injured by  increasing and decreasing their lengths to suit the'  
different luggew in use, bu t  this is unavoidable6. 

S h e d  reports t h a t  in JIongllyr there were five difierent'sizes of bigha, so t h a t  
contracts wit-h anr;i?ts had to be made out  by acre and  not by bighu. Tu.0 rupees 
for 100 acres, free of all charge for paper, etc., was a remunerative contract rate. 
I n  ShHhEbgd the  bigha had been 3,035 square yards whilst in Monghyr it varied 
between 3,025 and 4,900. 
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Ln Purnea District there were no less than 39 different measuring rods. On every 
village plan the  length of the  local guz was entered in English units. 

In  1850 the  Board of Revenue ordered tha t  the Bengal bigha should be adopted ; 
The Bengal beegah of 14.400 s q u m  feet b... known so generally tha t  ... all classes under- 

st&d the extent of land which i t  i~ intended to represent. When a beegah was made equivalent 
to an  acre in Cuttack the s t a b  of things wss very different. A beegrth in that province was 
anything between 15,000 and 60,000 square feet, and no two villages had 8 common standard. ... 
The Bengal beegah ... is for all practical calculations one third of an acre.  Three beegah are less 
than one acre by only 360 square feet'. 

The testing of field work on the ground has always been an important routine 
on revenue surveys where so much depends on the work of low-paid men [ n, 181-2 ; 
m, 148 ; rv, 448, sv. parkill. Smyth records tha t  
in my predecessor's time aumeens were sent out to measure villages and were never heard of 
again until they brought in their measurement papers ... and, from being their o m  masters 
and uncontrolled from the time the Hooghly survey commenced in 1 8 4 M 4  up to 1 8 4 6 7 ,  
when I took charge, have ever since been, with few exceptions, uncontrollable. Xy k t  step 
was to call for monthly returns through the purtal au&eens, ... and to require the aumeen 
on the completion of his measurement to transmit his fieldbook. ... 

It is a common practice ... for aumeens to come to the office, and on giving in the required 
security, to receive a village for measurement and, finding i t  is not one suited to their ideas, 
either from the locality or otherwise a diEicult village to measure, they return the documents ... 
by dak, and leave for their own homes. Other aumeens d not take this village, ... knowing 
tha t  another individual has thus returned it. ... 
. The assistants are directed. ..to survey and partaul one in every 20 villages surveyed, and 

whenever I travel ... I always make a Burvey by perambulator and bearings on my tour. 
PartaLLing topographical work is most necessa ry... but there ie no duty more objectionable. ... 

There is still on these surveys the desire in every assistant to give a greater area, and more 
villages, than his neighbours, which is wol-thy of commendation, and anything ... that interferes 
with this, such as taking a native surveyor off his work to purtal other ... work. ...is looked 
upon aa so much area ... lost to the  assietant. 

The best purtal irJ a series of lines taken across a pergunnah in m e r e n t  directions, and ... 
plotted on the chudder maps [ 305 1. ... With a perambulator he might with esse ride 4 and 
6 miles early in the morning twice a week. ... Each assistant runs a perambulator b e  &om 
30 to'40 miles every month. ... not confining himself to... one village only. ... He will keep a 
fieldbook of his partal, which will contain the different items crossed by the perambulator, 
intersections and-such objects as may come within 8 or 10 chains of each side of his h e .  ... 
200 milee of partal have been executed and though ... shewing ... tha t  a check does e d t ,  still i t  
interferes very much with the general progrew of the work. ... 

I propose this season, instead of making each assistant partal hie own work, to have 8 partal 
party independent of the general work, whose duty it will be to  make a continuous partal 
through the work of the seasont. 

It would be difEcult to conceive of a more tedious and exhausting occupation 
than tha t  of a revenue surveyor working through the  hot  and water-logged p l a b  
of Bengal, running endless traverse lines-juggling with uninteresting figures- 
watching over the  labours of a large staff of low-paid measurers-striving to com- 
pIete severaI thousand acres during the  hottest months of the year before the burst 
of the  full fury of the monsoon-and no retreat to the  hills. Work could not all 
prove correct and exact. We find three notable failures. 

' 

In Midnapore District Xnthison prided himself on the  accuracy of his traverses. 
When discrepabcies were found dong his junction with Fjtzpatn'ck's survey the 
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ruwurvay e l ~ o w o d  t,lint Cl~u 13alnaoro work was ft111 of mifitekes. The  young assietant 
rcsponaible gave excellent reasons why the  boundaries traversed differed so widely 
from those Isid down by the civil antliorities. I n  many cases the  djscrepahcy did 
not  involve more than about 5 acres ... but  "there are others of a very different 
nature which shew a striking difference, and which materially affect the area". 
There were dis~greernents in the names and numbers of the "chaks", o r  village plots, 
generauy due to insufficient marks on the  ground. Olle village t h a t  originally had 
only 12  recognizable rnnrks, had since been marked by more than 150. I n  many 
cases the  local people themselves were ~llicertai~i  of their exact. bonndnries [ I\', 191 ; 
v 9 246-7 I.  

Ivey c o n ~ ~ ~ l a i ~ l e d  tha t  he had been obliged tu en11)luy "new hall& dra\ving only 
Ks. 7 a month, and. j~is t  promoted ... from tllc list, of kl~alnsis" for the  act.11~1 measure- 
ment. His officer-in-charge, Fitzj)ntrick, cont.inually pressed for speed: "Tliat 
there are instances of ... neglect on t,he part  of tlie native surveyors I will not  deny, 
bu t  then the  assistants tliemselres had aln-a.1~ tlieir full work with the village 
calculrttiom". TJ7hen a defaulter was reported l i t t .1~ notice was taken, "the sur- 
ve~or"ecame saucy to me, and in turn complained of m y  severity "I. 

Other discrepancies were found right through the  Midnapore surrey, and John 
Swiney who was employed on a partial resurvey for three seasons reported tha t  
the inequ~litics in the areas aa recorded by the professional survey and lihusrah have arieen 
sometimes from the incorrectness of one of the measurement.s only, but  more commonly fmm 
both, in addition to which the fahe method ... used...for reducing local beegahs into acres has 
greatly exaggerated the ... error. ... . . 

The discrepancies ... maj- be classified under five heads ; 
.First, when the khusrah is... wrong in the actual memure by the auneen ; e.g., ... 363 

beegahs instead of the true 256. 
Second, where the aumeen has neglected to include ... lands dppertaining to the villap. ... 
Third, ahere the S m e y o r  has adopted a n  incorrect boundary. 
Fourth, where tlie aumeen has included in  one chitta two or more villages under pne de- . . 

nomination..and the Surveyor h ~ s  measured the same singly. ... 
Fifth, where the Surveyor has measured t.wo or more villagea as one, and the aumeen has 

measured the Rame separately. ... 
In  the professional survey ... strict orders hrul existed that  every 'boundary party must 

measure between 3 and 400 chains every day. ... He was induced for fear of punishment to 
hurry on the chain work, paying little or no attention t.o\va~.ds the off clot^'. 

On this the  Pevenue Board commented that. 
the professional map, the kh\lsrah, and h h .  Smincy's rrvised p lans  all differ, and t l ~ a  discrol)ancies 
do  not merely ooncrrn incorrect boundaries, but  ... lands have been to a great extent wrongly 
allotkd. ... Should any of these rewrds be st any t.i~ne applied to Reve~nle and Judicial pur- 
poses "something very like total confusion" will ensue3. 

Wilson's survey of Hoogllly District was even more disastrous. Here again was 
a failure to make sure of the exact line of boundary to be surveyed, but. there was 
also a sad lack of supervision, and this continued after rnoring to the 24-Yarganas. 
The work of three field seasons had to be entirely rejected, the area in the  24- 
Parganas being resurveyed by Smytll who took over charge in June. 1847 [ 247-8 1. 
Examples of faulty work in Hooghly were the  distribution of an angular error of 
4" 35' over a length of 7 miles of "what ought to have been a main circuit", and 
Gunter's chains being found out  of length by as much a s  one link in  every cliain. 
' 

The disasters in Bll%galpur District during Shern-ill's absence on iur.lough, 
1848:9, were due iri part to the inexperie~~ce of the  Civil Superintendei~t,, but  still 
more to tha t  of the military officer in teinporary charge of t,he sunTey, who was so 
much occu~ied  wit11 unfamliar routine in ofice tha t  he found no time to visit tho 

a 

field camps. A senior assistant, in charge of computations corered up the  faulty 
work of measurers and traversers by manipulating figures. This was brought to 
light by O'Donel who held charge For a few n~eeks before S h e r d l ' s  return, and 
fourld errors of 20 chains and I00 dcgrws in  the computation of a traverse circuit. 
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The offe~iding assistants were discharged and the two whole season's work had to  be 
re-survexed [ 254-5 1. Shernill attributed the trouble to "three primary causes "; 

1.  The wan t  of a n  efficient Revenue Surveyor to guide the proceedings. 
2. ' The ut ter  worthlessness of the  Pemian thakbizst m b b  [ n, 205 ; v, 299-300 1. 
3. The insalubrity of the c l i m t e  which has during the past Beason alone killed a great 

number of my efficient men'. 
Without an experienced and efficient officer in charge, no Revenue Survey par ty  

could possibly be successful. It was continually urged on Government t h a t  it 
was most important to have a t  least one young assistant surveyor under training,. 
fit to take over charge of any party in an emergency. Close cooperation between. 
the Revenue officers and Surveyors was also essential. 

All village maps of the Bengal Presidencx were plot.ted on scale of 4 inches to 
a mile, and from 1840 most of those of the Loner Provinces had been Iithographed 
for distribution to officials and sale to the  public [ W, 206, 209 1. I n  1847 the  
Deputy Surveg-or General was supplying hand-dram copies a t  the  rate of Rs. 118 
for a village not  exceeding 1,000 acres---or Rs. 2 if Iarger---copies being supplied in 
the first instance to the Revenue oe6cers and to the Deputy Surveyor General bound 
up together by parga?urs. Nany volumes of the Eair copies of the North-Westem 
Provinces and the Punjab between 1847 and 1856, hare  been preserved in excellent 
condit.ion, and were transferred t o  the National Archives in 1955. Few of the  
village maps of the K.W.P.  surveys 1823-42, hare survived [TV, pl. 12 1. Those 
distribut,ed t o  Commissioners and Chllectors were nearly all destroyed during 1857. 
Other copies sent down from -4llahBbgd irl 1843, reached Calcutta i11 a useless con- 
dition and were destroyed with official sanction [ 322-3,483 ] ; 

AII the village maps that  were sent -ea ten  away by white ants-...in 23 beer chests in t h e  
most admirable state of confusion, have long since been commit,ted to the  flames, together wi th  
fieldbooks, calculations, etc. ... In the  letter which precedcrl ... it was stated that, they wero of 
no consequence. ... Many district maps are also missing. ... From one of these beer chests ... 
was withdrawn a large mass of pulpy paper, ... the box having received a wetting by having 
been placed in t h e  lowest part  of the steamer's hold2. 

Thuillier was however, able to report in 1859 that  he had made 
great exertion9 ... to supply those loml officers who ... stood in most need of the survey records 
of their districts, and very considerable progress had already been made towards effecting 
duplicates of 32,430 village plans and 203 pergana maps destroyed by the  rebels, the original 
of which are fo r tun~ te ly  forthcoming in the  office3. 

From 1853 the village surveys of the  Lower Provinces, being generally too small 
to be treated individually, were plotted to fill one sheet of paper, a charldar ; 

The present system ... consists in furnishing ... every village or moliza plan drawn on a separate 
eheet of ...p aper on the scale of 20 chains to  the  inch, with a printed statistical register hewling 
for the insertion of area and details of detached lands, together wit.h other s ta t i~ t ica l  da ta ,  
and on the  other side of the page a copy of the  traverse and aroa calculation [ IV, pl. r z  1. A 
dupbcate copy ...is furnished for the Colloctor's ofice. ... 

I n  future t h e  village p l ~ n s  are to be congregnted 011 tho same scale, shewing aq many villages 
... as  can be conveniently introduced into a n  Imperial ~ h e e t  of paper. ... Each sheet muRt be 
o fan  uniform ~ i z e  ... called a 'chudder'. This will be lithographed ri-s a Stnndard Sheet' 

I n  the Upper Provinces and the Punjab the country was srlficiently open for-  
the pargana maps to be d rann  on the  4-inch scale, thorigh in many areas the 
4-inch district maps shoxved so little topographical detail that  the  N.W.P. Govern-. 
ment preferred using the pargnna maps after they had beer1 filled in by locsb 
district officers [ 313 1. 

In the Lower Provirlces pargrim maps had to be on the olle-inch scale oning ta 
the  congested character of the corlntry and, writes Thuillior, 
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. Thepergunnnh maps form the groundwork of the district and division maps.-constructed 
in this office and, being the only general maps required from Surveyors. it is essential tha t  
they ehould be strictly accurate as to village boundaries, as well as all other geographical 
detaile; ... These original msps ... being intended for l i thogaphy ... should be'm complete aa . - 
possible in themselves, so that  they may be sent to the press as soon as po=iblel. 

From 1855, following the success of the c u r  plans, and on account of the  &- 
connected nature of the pargana boundaries, these one-inch maps took the  form of 
"main circuit maps" [ 298 ] which were . . 
lithographed precisely as ... received from the Surveyors. ... thus,'by having the Lithographic 
press under my own superintendence, an immense amount of labour is aaved to the drawing 
branoh [ 354 1. For the Punjab and N.w.P., however, where the unit of survey is so much 
larger, averaging upwards of a square mile, the districta are susceptible of compilation on 
the scale of 2 miles to the inch, ... eficiently perspicuous to shew the villsge boundaries. ... 

The publication of so many maps involves an immense amount of colonring work, and the 
demand for them by private individuals has caused large business to spring up, for which 
my slender establishment is in no n a y  competent. The sale of maps, involving heavy money 
transactions, ksue of bills and receipts, and a considerable correspondence, has now k n  
transferred to the booksellers of Calcutta [ 323 1. 

Since 1852-53, the following is a summary of compilation ; 4 miles to inch. Bengal, N.FPS., 

and Punjab districta. 13 maps22  m. to inch, Daman-i-Koh and 9 Punjab districts, 10 mrlpe-- 
il m. to inch, 24-Parganas and A~sam, 6 map. ... 
'.' ' O w  to the extreme'intricacy of the &cal tenures in Eas t  Bengal, tbe  main circuits ... are 
made in compact and convenient blocks r i thout  reference to the limits of the  pergummhs, ... 
and the village w e y  on the 20 chains = 1-inch is rendered on uniform imperial size sheets, ... 
bound up into strong and convenient atlas. ... A new edition of the Behar districts on the  scale 
of 2 miles to an inch haa been commenced exhibiting the re-adjusted civil and criminal j d -  
dictions, ,and Tirhut bas been published [ 257 1'. 
, 

The preparation of quarter-inch maps in the ' fk rn  of district maps, And for t h e  
Atlas of In&, is described in t.he follorring chapter [ 312-3 1. . . . r . . ( !  
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CHAPTER S I X  
I 

I MAPS 
1 ,  

General d laps  of India1 - Atlas of India - Assc~m d- AT.E. Frontier - Bengal & 
Upper Procinces - Central India d- Rcijpuiiina - Punjab d- Korth-rest Fiod ie r  - 
Hi7niiluyan Areas - South India - N a p  Drawing - Orthography - Custody & 
Dislribdion. , . 

D lJRTI\'G Ererest's time the drarring office a t  Calcutta was fuUy occupied in 
working up  current and recent surreys into suitable shape for the quarter- 
inch Atlas t h a t  m-as being compiled and engraved by John Kalker in London, 

and in producing small-scale maps of important areas [IV, 286436 1. The pre- 
paration of maps of Lndia was left to European publishers of whom the 
best h o r n  xere John A r r o ~ s m i t h ,  W. H. M e n ,  and James Wyld [ IT, 304-5 1. 

M e n ' s  revised 64-mile map, engrayed b ~ -  \Talker and published in 181.5 was wel- 
comed b~ the -4siatic S o c i e t ~  as "the most complete a t  present p r ~ c u r a b l e " ~ ,  
\l-alker's Ken- & Imj,~.o\-ed f l a p  of India on scale 32 miles t o  the inch followed in 
185.7. Eoth  had been officially supplied nith material by the Court of Directors3. 
hl 1865, T a l k e r  tells the  S u r ~ e j o r  General of his troubles ; 

I a m  correcting m y  Y a p  of India. ... I did it origin all^ for the House of Commons and the 
Eas t  Lndia Company. Each agreed t o  pay half the expenses, but  when i t  was finished they 
backed ou t  and left i t  upon my  hands, r h e n  I w= glad to sell the copyright to .Uesjrs. AUen, 
because I found tha t  othor map sellers were p u a t h g  i t  in all d~rections. Not being in the 
"trade " I Gnd i t  is 8 bad speculation t o  publish on my o m  account'. 

Though, "under the orders of the Hon'ble Court of Directors", the Surreyor 
General was "prohibited from publishing any geographical materials whatever "&, 

Wdugh had skeleton maps printed on scales 48 and 64 miles to the inch for rarious 
o5cial  purposes, and  these were periodicallj brought up  to datee. Of two 64-mile 
maps of 1844 one she~red  the  la j -out  of Atlas, sheets and  progress of survexs, and 
the other the districts of India [ n7, pl. 3 1'. 

A lithographed 103-mile map of 1847 she l~r ig  British territory and "Native 
States" [ nr ,  pl. 23 1, was prepared on a request from Government for "an estimate 
of the superficial area of the British possessions and those of the Native Chiefs 
in India, as neU as one she\\ing the  entire length of frontier from the sea-coast 
of Sind on the west to Singapore on the eixt"8. The Surveyor General passed 
this to Thuillier pointing out that  
i t  is onl r  by  a computation of each separate dlstrict t ha t  the aggregate area can be arrived a t  
with any pretenqion to accuracy. ... The areas of the districts which have been measured b y  
the  Revenue Sun-ey a re  immediately available, ... but the areRs of unsurreyed tracts  can only 
be  measured on the m a p  by inscribing within each figure a large square or rectangle, and divid- 
ing the outlying portions ... into small squares. ... 

It has been proposed before now ...to ascertain areas by weighing the paper covered by a 
map  and comparing thh weight with tha t  of a rectangular piece of the  same ...p aper containing 
a definite area in miles. This plan was strongly advocated by the  late Jamee Prinsep [ xu, 
495 1. who had great faith in tho delicate power of his ecales [ a t  the m n t  1. ... 

All t h a t  is requisi te... l t o  prepare on good paper of uniform texture a n  outline mapof  
India,  with the bourtdnries of the several districts, provinces, presidencies, etc., duly delineated. 
The  paper ... should ha \  e ite edges cut  v e q  accurntely into a rectangle of knoan  dimensions. .., 
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Let this be weigh& in the very delicnte scales at the  Mint, whereby we 8hali o b d i n  the  ratio of 
weight of paper to area. Row let all the  superfluous paper in the  outline m a p  be cut  c g r e f d y  
away, and the  remainder ... d give the  weight, and consequently the a rm,  ;'., of all Lndie. . 

T h e  boundary map was then to be dissected and the pieces weiglled separately ; , 
A comparison of the  results ... with the  values given by the Revenue Stlrvey will shew a h a t  
degreo of confidence the  process of weighing is entitled to. ... I am not aware tha t  i t  has  ever 
been fairly tested. ... It cannot fail to give vcrg good approximate re.mlts'. 

Thuillier carried out  this esperimei~t uit.h the new 103-mile map "by the kind 
aid of Dr. O'Shaughnessy of the Mi.nt"2 ; 

Considerable d f i cu l ty  has been experienced in defining ... tlie extent of t h e  Kative S t a k e ,  
the records of this ofice not affording the inforlnation. ,.. To lay d o m  t h e  separate Govern- 
ments is also quite impracticable, and to divide the Xative States into chiefships e q u a l b  so. 
To give any estimate of a r  en... would require the accurate compilation of a N a p  of India on 8 

very considerable scale. -.. The mnteriale in thie office are not comprehensive enough to 
admit  of this, two attempts having already been made witl~out. mccess. . . 

His'prekn'mar-j estimate of the length of the British frontiers came to 11,260 
linear miles including coast-line, ~ ~ l i i l s t  the  total area of Brit,ish territory came to 
722,756 square miles and of "Natire States" to 586,442. The tn-o calculations b y  
ueight of paper were made a fortnight apart, -the first after verj heavy rain, and 
"the latter ... unusuall-j dry "3. The difference bet-seen the t x o  results was just o re r  

. . 2 per cent. The Surveyor General reported in 1850 tha t  
the  tot.al area of Britisb India as i t  now stands, includiry Scinde, Punjab,  Jullundhur doab, 
Tenasserim, has  been cnrefully estimated at 800,758 square miles, and T\'ati\.e States a t  508,442, 
making a grand total of 1,309,200 sq. m., a s  the area under my charge to be  -.eyed4. 

In 1857 he asked tha t  a General Map of India should be compiled t o  s b e ~  British 
tenitorj- as it was in 1860, and Thuillier replied that  
a map on the scale of 32 miles to the  inch-the same asWall;er's last ( 1852 )...would probably 
&ce. This map  measures 54 feet by 64 feet, and embrach all the  latest  acquisitions 
including Pegu and Sindh, between t h e  meridians of 6G0 to 100" of longitude and  t.he parallele 
of 5" to 36" of latit,ude. ... The territorial sub-divisions can be well s h c m  on  t h i s  scale, a s  well 
as the triangulation if deemed necessary. ... 

There are ... manj- psrts  of h d i a  where we are almost destitute of t o p o p p l l i c a l  materiala 
... as in the South-West. Frontier Agency, or Chota Kagpore country [ r84 1, a b o  in sect,ions 90, 
91, 92 and 93 [ pl. 26 1. Eastern Bengal, ... beyond the meridian of Calcutt.a, h t o  a p e a t  extent 
still unsumeyed, and in nearly the whole of Assam materials are ut.terly worthless [~II-121. ... 
Extense hln +...are also apparent on the  Lndex >lap ... 1it.liographed here in 1655. ... 

Selvernl Maps of India ... have been commenccd in this office in former years, b u t  none 
e\.er came to maturity'[ m, 285 1. ... A small index Map of India, scale 64 miles to  t h e  -mch, 
has been in hand for a long time past, attempting to sherr the  Political relations, and sub- 
divided into districts, intended to be lithographed for general purposes. ... Considerable progress 
has been made, b u t  many difficulties occur in completing it. All the  British Distr ick of the  
three Presidencies hnve been inserted, b u t  the  Kative States cause trouble rind doubt. 

This map shorn  how x7ery difficult i t  is t o  get any complete mnp of the  whole of l n d i a  ou t  
of hand x i th  t h e  means a t  our disposal5. 

TlLis x a s  the inception of the 32-mile engrared Nap of Lndia which e~cnt.uallr 
became the standard wall map of the Department6. Nothiug was done a t  t,he time, 
and the Surveyor General m o t e  again in 1860 asking tha t  
t h e  new general Map of India ... may be  taken in hand immediately. and all possible means b e  
brought to bear upon it. I was a t  Allahabad in 3844-45 [ 336 ] t he  Chief Computer ... 
prepared a set of tables for the projection of this map on the s-ntem of conical projection 

in all great imperial surveys. Thus nearly 16 years ago I contemplated t h e  prepara- 
tion of a final Map of India precious to my relinquishing my command. This projection should 
n o n  be  employed. The scale ...to be 32 miles to the  inch, in 4...sections7. 

H e  directed tha t  it should embrace materials up to the  end of 1860 
defiaing the  p r o m  achieved to the  terminat.ion of my career. ... I intend& all old msterials 
to be superseded when nerr and final surveys had been made, and where nothing new 
and superior had been done, the  existing information would remain. -.. The  mop  should be + 
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nea- Map of Indin, up-to-date. ... To make a...complete map of India with accurate materials 
is impossible a t  the present time, but  the extont of accurate survey and of new geograptiical 
m u t e r i ~ h  is irnlnerlse. ... If the advantage of succrssive editions is recognized, and a ds te  fixed 
for t he  map, ... the  technical difficulties vanish'. 
- By 1870 f ire  of the six sheets were well advanced, No. I! to the  north-east having 

been left to the  last. Reduction had also been made b y  photography, and erlgraring 
star ted,  of a new 64-mile map, of which a preliminaq- edition without hills waa 
published in January  1877  a n d  was h great demand2. 

A >rap of India, scale 128 miles to the  inch, x i t h  hills, was engrared in 1864 
and was later used as basis of the  diagrams of the G.T.S. [ pls. 4 ,  j 13 .  

The  quarter-inch Atlas of India had been introduced as the standard map of 
h d i a  by order of the Court of Directors in 1823 [ 111, 282-6 1. The  engraving was 
carried out. in London by  John  '\TTdlier, and the  first 24 sheets were published 
b y  James  IIorshurgh, the Company's Hydrographer who died in 1833 [ m, 462 1. 
Full responcibilit,? then passed to Walker who succeeded a s  Geographer. Material 
was sent  from India on the quarter-inch scale, and  was only accepted if based on', 
o r  connected to ,  the Great Trigonometrical Survey, and ruled up  +th Lines of 
latitude and longit~tde [ n-, 303 1. 

B- 1643 fort- slirets had been published and by 1861 this number was increased 
to 61 ~ l - j t l ~  revised editions of sereral of the earlier sheets4 [314 ; PI. 28 1. It mas 
the  official p o l i c ~  tha t  the Atlas sheets shoulti meet all rnap demands, and sub- 
mission of suitable material toIlondon, together with complete and  final trigono- 
metrical da t a ,  m-as tlie &st dut-j- of the  Calcutta dranirlg office [ IT, 295 1 ;  there was, 
howe-ier, so long a lag betmeen the  completion of a s u n e y  and t.he arrival of t.he cor- 
r e ~ ~ ~ o r ~ d i r ~ g  Xt.las sheet t ha t  urgent calls for preliminary maps could hard: be resisted. 
The  I)irect,ors m i t e  in 1845 ; 

The triangulation of the  Gora meridian, as well as  that of Kararah and Gurwanee, should 
be sent  to us as soon as possible ; also all routes and other local surveys for the completion of 
the sheets of the  Atlas which come within the area of these meridians6. 

Our Geographer is a t  present engaged on sheets 49, 50, 51, 52, 67, 68, 69 and 70 [ pl. 28 1, 
... se\.ernl of which are taken from the district surveys on t.he wale of 4 miles to  an  inch, as ex- 
ecuted by order of the Sudder Bonrd of Revenue [ IT, 289 ; r, 312 ], and ... adjusted by the 
triangulation of t.he j\leridional [ Great ] Arc, of the  Budhon, Rangir, and Amua meridians, 
and of the Longitudinal [ Calcutts ] series. We desire ... two sets of the dist.rict surve3-s ... as far 
as ... they h ~ v e  been lithographed [ ~ I z - 4 1 .  ... AU routes and other p a r t i ~ l  surveys of the Saugor 
and Nerbudda Territories not heretofore foraarded to  ûs may be sent as soon as possible8. 

Ln passing these orders t o  \Proughton the S u r r e ~ o r  General commented tha t  
the  western pa r t  of uheet 50 will ... be f o ~ m d  rather barren of details. In  the  direction of Alaar 
surveys mere made a few Sears ago by the Quarter Master General's Department which rnight 
be ... combined b y  mearls of tbe Q.T. opercltionfi. ... Some local surveys were also carried on under 
the  orders of the nf i l i t~ry  Ronrd about ten years ago for ... irrigation of the  count^ b e t w e n  
Alwar and Bharatpore. ... Your own beautifully execnt.ed surveys of hluttra, Agra, e k . ,  d 
fonn valunl~le materials for the eastern portion [ IV, 222 1. ... 

Sheets 51 and 52 are included in the map of Gwalior of which a new compilation was in 
progrefis ... when I left C~If!lltf~ [ 31 j 1. The new high road from Agra to  Bombay, s w e r e b  
by ... Mnjor Dnunmond [ m, 4 4 0  1, and since c ~ r r i e d  on by Lieut. Abercrombie, ought to form 
a n  important fcnture in these shrets [ rr, 269--70 ; V, 126 1'. ... 

The Superintending Engineer of the h'.W. Provinces ha3 lately been ... compilirig a m a p  of 
roa& and,  ae most of these have been constructed ~ i n c e  the s w o y s  of the X.W. Provincee 
were xmde,. ... a copy ... should ... be prepared for transmia~iori to the  India House. ... 

I 

'DDn. 4 (335 ), 21-12-GO. 'GR. Topo.. 1 8 6 9 - 7 0 ( x r ) :  1871-2 ( 8  ) :  1 8 7 6 - 7  ( 9 ). ' p r i n k d  Ig;4 
for 02'3. m, and vrt: 'DDn. 6 ( 31-3 ), S C .  to Mil .  Drpt.. 22Z.541 : list of I1 shrcfn  n r a i l n t ~ l r  and 13 ex. 
pected, PR_ (44-5.). 2-4-51 : I0 Co!. ( 8 1 3  ) ; Jndr.r. Narkhnrn ( 406 ). ' 0 .  M R I O .  1 5  ( 3 ). 3O.milc , t r ip  
along Gurvxnl Serles [ rz, 1031. 'CD. to R., Mil., 14-5-45 ( 3 2  ) ; D D n .  021 ( 10.1-17 ), from 1)SG.. .%36,  
aor!. of DO. 1953-5.  'BH. hfxpq. 2 .  b. 35. .%gra-Bomh:t! r o d ,  f . inch ecalr ; SGO. C ~ l r u t t x ,  \ % l .  



It is very evidcnt from ... the  Hon'ble Court's letter ... t ha t  they drsire the  Trigonomstrice1 
Gurney to form the bnsis, and the  Revenue 6urveys ... the details. of the  Great Indian Atlas 
[m,  194 ; rv, 28&0]. ,.. I n  no other way can the  country be suneyed  in IA respect- 
able mnnnor [rv,  303 ]. ... . I . .  

\Tith rospect to the ... revenue survey district maps ...y ou should repart specificnlly o n  t h e  
merite of each. ... \!-itbout information of this kind it nill be dificult for the  Hon'ble Company's 
Geographer to reconcile ... t he  dificrepancies which always appcnr ... whenever surveys ...b y 
different 6WeyOrS come t o  be  united together [ rc, 2 8 ~ 0  ; r, 245, 294 1. Tour  p r o f ~ s i o n a l  
commen ta... will be ... highly appreciated1. 

It. Kas now Vi"i'oughton's task to compile t he  revenue surveys into quarter-inch 
district maps adjusted t o  G.T.S. mnt,roI, and to have them litho~fraplied either at 
Cnlcutta or London, and passed to India House for incorporation in to  the Atlas  
[ n-, 2 8 9 9 0  ; T, 312-3 1. Other material, some from the  3Iacbas and  Bombay presi- 
dencies, was less reliable b u t  m i t e s  ITaugll, good enough for fillirlg up blank spaces. 

For sheets 51 and 52 ... comprising the Grralior State a compilation was commenced when 
I Grst took charge, ... using such geogrephjeal materials as were available, b u t  these were of 
the  lowest order, comisting chiefly of routs surveys by officers of tho Quarter nIaster &neral's 
Department and itinerary w v e y s  of travellers. The Great Arc series ... embled the  compiler 
to correct the positions of ...p laces lying 30 miles t o  the east and west, ... but the  whole 
tract...-Jodhpur to thenorth-west-Baroch t.o the s o u t h - w e s d a n d  the  meridian 77" to t h e  
east, ... is of the same value RS the map of Na lua  compiled ... in 1820 under ... Sir John hlalcolm 
[m, 84-61. This compilation can therefore by no means be ... final. ... 

The mnp is in one respect valuable as fulGLling a temporary purpose, and might be used aa 
a first edit ion until ~uperseded by more accurate s m e y s .  ... I have directed the map to be  sent 
home together with all the  other compilations of similar character ... from old military routes, ... 
especially of such pa rts... rrhich are not likely soon t o  come under ... r e p l a r  survey. ... New 
Gitions of the ~ t l &  sheets c:nn always be sLbstituted as better materials become available. ... 

I wodd ... solicit the orders of the  Hon'ble Court regarding ... t h e  remaining Xative Steta 
without a regular survey of rr2Lich a great number of sheets of the  Atlas must remain nearly 
blank. ... Those sheets in which our regular revenue districts are comprised Prill b e  speedi)$ 
and sat.isfnctorily filled up,  ... b u t  the  territories belonging to  native chiefs which ... are  all 
more or 1e.s xild, hilly, and covered with jungle, d not. come under the  operations of t h e  
Revenue S w e y  ... at all, and their delineation must therefore be sepnra te l~  provided for. ... 

The best plan would be to  take u p  the detnih on the snrne principle us the  Madras topogra- 
phical survey, bu t  on the smaller scale of 3-inch per mile, which would be quite s d c i e n t  ... for 
militan. end political purposes, while it would admit of greater rapidity of execution [ 289 1. ... 
We may either uni t  unt il... t he  Great Trigonometrical Survey has been advanced sufficiently 
to enable one or two parties-nor engaged upon g e n t  series-to be e m p l o ~ e d  ... is1 taking u p  
detnil, ... or a q,ecial topographical party ... mag be organized. ... 

\I7e are making rapid strides towards the  cornpletion of the most iruportant sheets of t h e  
Atlas which hnre  i e e n  t h e  scene of regular survey. ... JTlth regard to those territories t h a t  
have never formed the scene of regular survej-, ...g eographical information must dejwod on 
such mntcrinls a6 Quarter Master General's rout&, the  s u r v e j ~  of Engineer officers, ... Political 
Officers, and Boundary Cornrnissionors, all of v-hich ... are placed entirely beyond the  control of 
tllis Depnrtment4 [IT. 295-6 1. 

In 1859 Thuilljer complaiued of t he  great delay b e t ~ e e n  the  despatch of material  
from India and  the  ar r i ra l  of the engrayed Atlas sheets ; 

In consequence of the  frequent deminds from diqtrict officers for maps for which only 
originals exist, und the increasing necessity for supplj-hg maps of all parts  of this Presidency 
oaing to the  milit my... operations caused by the  late mutinies., ... t he  amount of work to 
done in menuscript in this office has of late been greatly on the  increme [ 320-1 1. ... 

A p e n t  deal of the labour and e v e m e  ...mig h t  be sn\.ed if the  mntcrinls nnnunlly dm-  
from tlris office mere within a reasonnble time incorporated into the sheets of t h e  

Indian Atlas, and the engraved sheets rcturned to this country. ... 
1171en the originals would f i l l  only half or a portion of a sheet, the Atls sheets need no$ 

... be detained fs r  indefinite periods, ... but  the  materials iurnished might n i t h  earn 
snFa\.ed, l a v i n g  the remainder of the  sheet to be  m e d  u p  heraafter by 8 second edition. ... 

Of the 14 d e p e  sheeta of t h e  topographical m e y  of the  -la~-as sent to  E n g l ~ n d  in 
1854, onp -4tIas sheet, o d y  No. 47, hasbecn re t l~med,  and thnt r e q  r ecen t l~ .  If ... Sos.  46, and 
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revised editions of 48, 65 and 66, ahich embrace this survey could be supplied in the aame 
bear~tiful style without ... delaj- i t  would be of infinite advantage t o  public service [ 319 1. ... 

Sheets 113, 120 and 121 ... would also be  of irnmerise service a s  the  railway^ emanating from 
the  Presidency are  t o  extend over the districts ernbraced in these sheets, and the constant 
d e m a n Q  of the railway officials and contractors for mops of these parts  ha1.e nearly exliausted' 
the supply of lithographed district maps kept  in this Department [ 323 1. ... 

Sheets 114, 1 15 and 116, containing the  districts of B ~ n k u r a ,  Irlidnapore, Balesore, Cuttack, 
Pooroe, very long since surl-eyed [IT, 185-I 1, and portions of the s.w. Frontier Agency a n d  
Independent States, are  also a great desideratum1. 

H e  r e t u n e d  to t h e  ~ t t . a c k  after succeeding as  Surveyor General ; 
The defree sections of Colonel ITaugh's topographical suwey of the Himalnyas. transmitted 

home in 1554, not hal.ing been r e h m e d  within a reasonable time, one Atlas sheet only having 
been recei\-ed back in 1859, induced the late Surveyor General to  direct me to attcrnpt t.he 
lithography of these most intricate maps [ 318- 1. ... 

The m a p  of the Trans-Indus frontier ... contains the best und only info0r-rnation we are ever 
likely to posscss for Atlas sheets xos. 4 and 14. ... Lnbabited by wilt1 and inhospitable tribes 
never W e l ~  t o  allow any  of our officers to  penetrate further than has nlready been done [ 219 1. ... 
Half-filled Atlas sheets ought to be issued as they are, instead.of locking up important snrveys 
waiting completion of re~nr~inder  of the sheet indefinitely. 

Sheets 101 'and 114 which hnve lately come out arlswer to the above description. T h e  
regulation districts of Western Bengnl and Rehar which have long since been surveyed a r e  
shewn in full detail, ... vhilst the non-rewlat.ion districts of Hazaribnug and Chota Sagpur,  
the  sun-ey of which has yet  to be made, and  ill occupy several >.ears, are left in bluul; outline 
and s tr led "unsurx-eyed". These sheets have proved invaluable. ... I would extend this 
principle for sheet. S o .  131, shcKing the count- round the  metropolis. ... I t  is remarkable 
that  the  vicinity of C'nlcutta sfionld have beer1 left so many years rritliout the mearls of publish- 
ing so v e v  important and much-sought-after a sheet of the -4tlas. ... 

The  progress of the  Geolngical Survey of India. of the various Indinn m i l ~ n y s ,  a r ~ d  the  
additional interest in tea. inhgo ,  atid cottoll, besides the demands of Government officials. 
raiJaa?. contrncto~a, private speculators, ant1 travellers, ior good maps, ... render i t  incumbent 
on me t o  beg thnt ... the  lnbours of this Dcpartrnent mny be made quickly available?. 

T o  meet these complaints the  Atlas x a s  from 1864 engraved and issued in 
quarter sheets, some b? 3Ialb-j- & Sons, and from 1869 the  compilation and e n g r a ~ i n g  
were transferred to the  Surveyor General's office in Calcuttas. 

A full history of t h e  Atlas is giren in Jlarkham's dIe7noir which includes a 
memorandum b y  General Walker describing t h e  pl ojection used, and t h e  arrange- 
ments made for t h e  transfer to India4. By 1868 the engraring of 84 sheets hadq  
been completed in England. These were all magnificent examples of map-ensrav- 
ing, b u t  suffered from t h e  disadvantages of the  single printing in black6. In 
the  densely populated areas far too many  names were inserted, and in mountairlous 
region t h e  hill draning rras too minute and hear>-, and  the  lettering obscured 
[ m, 304 1. Specimens h a r e  been included i r ~  this volume, t h a t  showing par t  of 
G o r g  being taken from a first e h t i o n  of 1825 [ pls. 7, 11, 19, 2 0  1. 

Ln 1691 the  whole series as then published n-as issued frorn the  Surveyor General's 
Ofice a t  Calcutta in four handsomely bound folios, contairling a n  irides on scale 
96 miles to the  inch6. Publication of the Atlas 1 t - a ~  superseded in 1905 by the  
adoption of quarter-inch degree sheets. 

It war a long time before any better rnnps could be provided for Assa~n  than 
those compiled from the  route surveys of the Sort l l -East  Frontier by Vi"i'lcos and  
Pemberton [IXI, 64, 86 1. The Agent to  the  Gorer r~or  General, Francis Jenkins 
[IV, 449 3, had in his younger d n ~ s  contributed to these route surveys, nnd in 1853, 
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in nnewur to hie r o q ~ l a e t  for a map of the Gnro Hills, Thuillier replied , that  he h a d  
~ o m m e n c e d  to throrr all the available materiala together, ... the  old sur-ve~s of C a p t a b  6chalch 
a n d  Fitll~er [ 1x1, 49, 144-5 1, Lieut. 6ele and Dr. Hooker in the  Cossyah Hi&, [ 183, 186 3 
a n d t l i e  more recent operations of Mr. Kelso in Goalpara [ 2423 .  ... I a b .  amiotm for..au 
information ... for ... t h e  Groat Trigonometrical Survey [ 29 11. A. . . ... 

[agnin t.hrc+e years lator ] Good and complcte mr~terials d o  not exist. ... These districts, with 
the  exception of Goalpara, were measured merely by kbtrsrah ameem, every pillage b ~ s d  
on its o m  magnetic meridian, and differing b y  tens and even hundreds of chains. I n  many 
attempts a t  a compilation ... they eshibited such large discrepancies and fictitious boundaries 
as not to admit  of easy amalgamation [ r r .  202-41. ... 

Enti]  the trianpulation is carried through tho valley i t  ail1 be in vai? to a t tempt  any  general 
-map of the Province. ... IVe have no fixed data  whatever t o  guide us. The  t rue position of 
, ~ o ~ } l a t t y  might possibl>- be ... ohfnined from the  G.T. Survey, ... b u t  there will still b e  five 
&d a half degrees lorigit,ude to be spnlrned without. a single ... correct position to Beep us in 
check. ... I f  t,he ~ e v ~ r a l  rough district maps be  tacked on one to another for 330 miles of longi- 
tude, the error ... vil l  not  be less than 6 or 6 miles of latitude and perhaps 10 or 16 minutes of 
.lon~it.ude. ... ??I& map mould I~ave  t o  be  lithographed and sold to the  public. ... T h e  reputa- 
dion of the S m e y o r  General's Departinent would be compromised by  such a n  attempt*. 

Iat.er as Survejor General he still had no complete map of Assam ; 
Tas~in 's  map of 164@ is the only one er tnnt ,  a n d  I could no t  produce a better one a t  present. 

A Map of Assam, scale 6 miles to the  inch, shewing the  roads and prepared in t h e  P.W. 

Dept. u a s  lithographed a t  your request. only in 1659. ... 
m e  Dacca and OJt tagong di~is ions are likewise v e v  diffic.ult offing to t h e  k b ~ e n c e  of 

m e g s ,  bu t  I a m  using q- utrnost endeavours to produce skeleton maps of them 6 t h  mch 
uiaccurate arid incomplete maierink as  we have. soon as  the Rajshabee Division, no- 
undergoing transfer t-o t h e  done,  is finished, one of the above m.11 be proceeded mth'. 

I n  Everest's time the' urgent demand for maps had been part.11 met  by the 
- compilation of rough maps on the 6-mile ~ c a l e  ~ t h o u t  anj. trigonometrical control 

[ ~ v ,  265-8 1, and a map of the Korth-Testern Prorinces had been compiled in 
,18313, iu two sheets, on the 16-mile scale [ nT, 287, pk. 3, 11 1. These maps  were 
ne-ier printed ; copies xere  taken by hand as called for. 

Soon after taking over as Surveyor General, Waugh took steps to  h a r e  the 
reTenue sllrTe?- maps made fit. for the quarter-inch Atlas. B e  gaye orders for 
the.ir,close co~inection with theGreat. Trigonometrical Sur-ie~ wl~et l~er  c:ompleted, in 
progl.ess, or projected [ 9: 22, 120, 29j-6 1, and K r o r ~ ~ h t o n  pushed on t,he quarter- 

reductions and compilatiolls from the 6ur~e-j-s of the Kortil-Testern 
Bihlr, and Eengal [ IV, 288-90 ] ~ h i c h  were u ~ g e n t l ~  needed to replace the ancient 
malls of Rennell's Betfgal Atlas [ I : 227-301 ; 

Thc: cllnnges effected b ~ .  time in t l ~ e  courses of rivers such as the Gal~fes ,  the Burliamputur, 
.J,c Son, the Uh;~Erutt>-...--the \-ill~ges thnt mere ~ I I  existenre in Renne l l '~  time but, have since 
been aaslled a-ivaj--have rendered ... a resurvey of these pro\-iricee' a desiderat.um. Hence 
the  re\.enue survey noK progressing in this fertile t ract  of British lndia  will furnish the  most 
dotailed geograpliical information tha t  can be  desired. B. t h e  time this report [ of 1850 1 
reRches the  l n d i a  House, t h e  revenue survey nill have embraced fully one h a l i  of t h e  area of 
Rennell's Atlas, and  probahly 10 or 12years a i U  suffice to complete the ... remaining portions of 
Bengnl, t h a t  of Orissa nnd Brhnr haxir~g been nlrcnd- ... completed6. 

ITroughton began with t.be recompilation of the maps of the K.W.P. d i s t r i ~ h  
-which the Rex-enue Board had printed a t  -4llahtibiid [ E, 288-9 Je ; 

These maps comprel>end the entire extent of c o u n t q  measured, ... the  survey of  uhioh 
commellced in 1822 and terminated in 1842, comprising 34 districk, covering a n  approximob 
area of 100,000 square miles. The materials ... are for thc most par t  fortl~comiry in t h e  Sur\;syor 

. ~ ~ ~ ~ ~ a l ' ~  offree, and others exist with the District officers. ... 18 o r i e r ~ a l  maps are immediately 
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rat tlnnd. ... 'Yell rnnps are imperfect, several portions being deficient ; ... t ~ t ~ v i r y  u~~rlcrgone 
considerr~ble alterations ... they must  be recompiled ; ... and finnlly 6 maps are altogother 
deficient, which must  be reconstructed from materinls t o  be obtained frorn the district ofieera.. 

H e  engaged nine extra draughtsmen, since out  of the maps printed by the 
North-West  Board of. Revenue, ... Moradabad.and Cawnpore districts are so inaccurate and 
illefiible t.hat they eoul(1 not ...be rendered avnilable. ... I recommend tha t  the whole of the 
N.;. districts be re.lithographed under my supcrirltentlence a t  the  Government Lithographic 

- - 

Press [ 325 1. 100 copies can be retained for t h e , ~ o v e r n m e n t  use. end the remnining copies 
be  disposed of t o  the  public a t  ... 4 mpees a copy. ... 

Under General Orders of 23rd May last I was allowed all establishr~lent for ... compiling. 
Lithographing. nnd colouring the district, maps ... comprehending no less t h n  48  districts. ... 
Six ... a r e  already ... distributed-o ... are now printing- ... two ... are rearly t,o be submitted to 
the  press-while the  maps of. ..Shal~nbnd. Sarun. Chnrnpalun. Pr~rneeah. nnd Hoogli, are in  
proc0.s. ... Thus ... every district in the Lower Provinces mill come under survey, so tha t  ... the 
map department  of the lithographic press will ha;.e full occupntio~i for a very long time'. 

T h e  K.V.P. district maps were completed by May 1847 and copies sent to. 
London for the Atlas?. It was pointed o u t  later tha t  the  longitudes had been 
wrongly a d j ~ ~ s t e d  by 3'- 21in, to agree with the latest value of the longitude of 
Ahdras, wlle~.eas i t  was the established order to  leave t.lie old value ~~ncliangcd 
[ rv, 103-4 ; v, 116 1. These maps contained so little topographical infor~natior, 
[ rv, 289 ] tha t  Thorn:ison, nolr Lieutenant. Governor, pressed foi- f-inch maps based 
on the  village and pnrgn7zn. maps but filIed in b- local officers ; 

I r i  i t s  present stnte the map is no me.  IC does not contain the whole of any one district. ... 
There a re  mnrly villngrs omitted nho;r mnps hnve not. heen found. The ronds are incorrectly 
inserted. ... Ttie 1it.Ilclgrnphed tlistrict maps are  inrorrect in rnnny essential respects, incon-  
p l e k ,  and of little worth. I have lately received a map of the cottnt ry around 3reerut co~npiled 
from t h e  village maps ... by  ... the surveyor attnched t o  the G n ~ ~ p e s  Cnnals. ... I t  has been tested 
by...trinnpllntiori of the G.T.s., ... and is sufficiently correct for all prncticol purposes. 
He aqked t ha t  after the addition of detail collected from district officers the rnnps. 
should be pu t  together and lit.hographed by the Deputy Surveyor General4. a pro- 
posal to rrl~icli Thuillier protested, asking the S l~r reyor  General that  requisitions 
should come through the Supreme Government, ... otFiem.se the  Lieut.-Governor is capnbre. 
b y  his various calls ... t o  keep the aho le  Department fully in employ, and ...p re\-ent ... demands 
from tho  Supreme Government ... being at tended tw5. 

His Honorrr a a n t s  the Collectors ...to prepare t h ~ s e  rnnps, which ... requires the utmost 
amount  of skill of a professional compiler, who shollld know how t o  survey also. A-ow this 
...is somewhat similnr t o  asking a c ~ r p e n t e r  to mnkc R, pair of boots, or a shoemaker t o  con- 
s t ruc t  a mahogany chest of drawers. I f  His Honour a a n t s  these mnps n i t h  all the minut ip 
of detail ,  ... and ... changrs ... in the boundariee of  district^, this can be ... b ~ s t  obtained by  the re- 
organi7ation of a Stlrveyor's cornpilir~g office in one of the contra1 stations of the N.W.P. ... But  
this will cost money. ... If  good and trustworthy work be wanted, i t  must be paid for". 
A number of these half-inch maps were event.uaUy lithographed after verificatiorl 
of place-names and boundaries by local anthorities, and the Fillage boundaries theJ- 
shewed were particularly appreciated7. 

T l ~ e  district maps of the Lower Provinces went steadily on from the elid of 1847, 
t h e  elements of construction being the numerical dnta  furnished in the main circuit tra\-erses. .., 
The  bolrndar.ie s... are  defined properly prior t o  survey, and thus the final results ... will .not be 
vitiated and rendered almost useles3 ... in some of the Sorth-\Vest districts by  the ei\-il authori- 
ties ... altering ant1 trnr~qposing portions of pcrgunrlahs nnd vi l lng~s from one district to nnothern. 

Each ma1) carried a cornpilation note [ rv, 189-90 ] ; 
No. 45.-hlap of the District of Purneah, surveyed by 3Iessr.i. J. Fitzlintrick nntl .J. J. 

Pemberton, Revenue Surveyors 1840 t o  1847. S c n l ~  4 British miles to  a n  illch. 
BIeridian~ and  pcrpentliculnrs ... drnan  on this eompilntion. Latitudes and longit~ides OF- 

23 stntions of t h e  Q.T. Sr~rvey, and ... fltfltement of perp lnn~11  nreks are nLso inserted. ... 
. .. . -  
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I ' l ~ i s  dlstrict ib  l~ounded on the north b~ Nepal, t o  tlle east by llungpoor, Dinsjpoor, and 
the hlalda dietriote, end to the  south-weet by t h a t  of Bhngdpoor. ... T h e  infiexiom of the '  
boundnry coincide very entiefactorily, and t h e  direct distances ng~oe ,  a n d - t h e  bearing ...is 40 
minutes less on this mop than on t h a t  of the  Bl~agulpoor District. ... I - . . .  .a 

Compurieon of ciirect dlstnnces with t h e  Q.T. Survey plans is imprncticabla a s  the wriee t re l  
versing t h e ~ e  dist.rict.3 have not  received ... final correcG;ns, nor haxye t h e  plans been projected1. 

. This Purnea map could not bo sent with the  IS45 batch for i t  was t .  .. 
dependent on otller zillcihs not yet  surveyed, and a s  t l ~ e  external boundar-iesare in ' a  cbnfused 
s ta te  it will be  bet ter  to retain itpending t h e ~ d j u s t m e n t .  ... T h e  confusion arises from tbese 
B e n ~ n l  district8 no t  possessing a well-defined and rounded l~onndnry,  a n  evil which must  be  - 
R S  -\)arromsing for fisrnl rind jl~dicial purposes a s  it i$ for ... surveXing2 [ 254 1. 

Thuillier coml~lau~ed bitterly of t,he frequent alteration of boundaries t h a t  
,const,antlg t , hew his precious maps out  of date [ 257 ] ; 

Since t.he 3fozuffurnngger map was published the  southern bound& with hleerut has  been- 
altered. I t  may be within t h e  recollection of His Honour with n h a t  labour anddifficult$ 
thin district map  a s s  compiled, and the  number of yeam occupied in completing i t [  n7 ; pl. 131. 

The  further change ...is a matter deeply to be  regretted, inasmuch as  i t  forces on the  atten-'  
t ion t h e  very serious consequences likely to ensue in the  construction of general maps of the  
country. ... One or two editions have already been published of the  engraved sheets [ of A t h  1 
-m addition t o  three editions of thelithographed m8P6 of the  K.W.P. districts, and ... the  boundaries 
a r e  constantly in a state  of mutation even no$. 

A ~keleton map of Ou& was in hand and Waugh informed the Xesident t ha t  
th9 ,map furnish& to your ofice in 1833 a a s  campiled from old route surveys along t h e  
chief roads, ... the  geographical lines being dependent on the  slender basis of a f e a  astronomical 
obser\ntions e t h  navigation ix~truments .  ... The operations of the  G.T. Survey have been 
e r t e ~ r d e d  over a considerable par t  of the Ringdom, whereby ~ k e l e t o n  trinngles have been 
s t s b l i s h e d  along 3 meridians, one degree of longitulde apart ,  as well as a longitudinal s e r i a  in 
t h e  terni, or north frontier. ... These operatio ns... supply the  menns,of r e c t i f m  the  old route 
surveys, a lule  n t  the snrne time some additional topographical informnt.ion has been c o u ~ t e d  
by the parties employed on the great tria~lgles [ pl. 4 j. 

He suggested that, t,he Oudh Gorernment might themselres fill in the  topo~;a- ,  
phicd detail, a t  a possible cost, of about A 5 a square mile, a task of some seven 
Sears, but the suggestion was not taken upa. Strip maps on the  &mile sdale were, 
hoverer, prepared for the purposes of the Atlas, about 30 miles wide ast.ride the 
.meri&onal series shening detail picked up  by the G.T.S. surveyors [ 103, 119, 1&+]6. 

I n  1651 T h l i i l l i ~  sent ull for iuspection by the Lieutenant G o ~ e r n o r  
an l ~ l d e r  l l a p  of the  R e ~ e n u e  S l m e y  districts in t h e  K0rt.h-Western Provinces, includirlE t h e  
t e n i t o q  of Oudh, corrected by the Great Trigonometricnl Survey, ... and compiled in this 

from 3-ovember 1845 t o  Februnry 1851, on t h e  scale of 16 British miles to one inch. 
From the length of time this mnp has  been under preparation i t  is probable that some of t h e  

dist.rict. boundaries may have been altered [ 256-7 1. It is most desirable t h a t  the  -p 
be and circulated fenernlly, b u t  ... before sending a copy t o  t h e  press I desirous 

of any mlggestions ... His Honour may fa.i70ur m e  a i t h .  As regards the  Trunk Road we have bad 
vest. difficulty in dcri\-ing authentic infomation,  and even now the  actual state of the main 
lines above hlecrut and Dclhi is quite unhlOWn in thie Department [ 315 1. .,. 

Tllere is not a single place on this map which is no t  absolutely Gxed in its t rue position 
n c c o r d j  t o  tho most recent date  of the  G.T. Survey. ... Lahore, and Umritsar, indeed, a r e  

. added approximntel~-)-, b u t  these points Lie outside t h e  general map. ... 
A sirnilor compilntion on the  larger scale of 8 miles to the  inch is much wanted, ... but 

~ t h  the  unceasing and extraordinary demands on t h e  Surveyor General's Office, ... it is almost 
; hoye=e3s attempting such a formidable undertn!iin$. , 

The map was later published in two parts headed-"The h'orth-Weskrn 
prorinces regulation &trict,s7' embodying "the late'rerision surreys in RohiJcund- 
,..Bebar and \Testern Bengal- ... t.he southern portion very-undehed and blank "7. 

During the year of the nluting, 1,000 copies of a 3-inch map of Calcutta were 
Sthographed to illustrate a pamphlet of Itzslruclions for Oficers d. T r o o p  landing 

. . 
. . 
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at Calcuitnl, besides an  S-mile rnnp of the country along thc  Grand Trunk Road 
from Calcutta to Bennres for the use of troops rnarclling up  country [483  12. 

I n  1851 n m a p  of the  Grand Trunk Road "from tire Karc~i~ i znssa  [ IL, 2 4 ,  11.71 
to the Sutlulgc" was compiled by Charles Joseph at. the request of the  K . W . P .  
Goyernmc!nt as cont.inuation of his Plan of the Grcal Trz~i1.k Road fro)n Calclrfla to 
B e n . ~ r e s  on the $-inch scale. He had now resigned from t.he S ~ l r v e y  [ 324 1, and  

m a p  natl printed "as a prirate  job" a t  tho Government Press. It sold to  the 
public @ Rs.  12 a set and the  Jlilitary Board was glad to  take  500 copies at 
Rs. 3,000. Thuillier reported that. "this has occurred entirely agai~lgt. m y  co r~sen t "~ .  

During 1859 progress was made on an extension of the  map of t.he Saugor and 
Nerbuddn Territ.ories, and on a new edit,ion of the  16-mile map  of the Xorth-lyestern 
Provinces. Each was to  be lithographed in four sections4. To a demand for maps 
of Cllota NSg l~ur  t,he S u r ~ e j o r  Genesal replied in 1861 ; 

N o  rcgl~lnr  survcys  hnve evor bccn mnde of tho  Chota Xagpur Division, t h e  whole territory 
estimated n t  no lcw t h a n  62,800 sq: miles lenn incognito. Limits  nre utt.erly unl;no\rn, a n d  
man>- p a r t s  ... h a v e  never even been t.mversed by  Europeans. The  best possible geographical 
Innp  of t h e  chief portion ... has  alrcudy been priblial~od-"Cou~itry south of t h e  Ganges, scale 
8 miles t o  inch "-It is n mere skeleton, and  i t  must answer prcsent purposes5 [ 184 1. 

9 ncrr Postal  Map of the Bengnl Presidency n-as prepared as a private job 
during e s t r a h o u r s  b y  Mr. J. 0. N. James,  Chief Draftsman,  whose bill nmount.ing t o  Rs.  800 
for p r o j c c t i ~ n  arld c o m p i l ~ t i o n  accompanies it-most carefully compiled. It mill, if published, 
bo  useful t o  m s n y  Dapartmenta of t h e  Goverrlment s e n i c e ,  a n d  is nlso Likely t o  b e  in demand by  
t h o  public, aa t h e  w a n t  of such a general m a p  t o  supersede Tassin's map ,  now obsolete, hns 
1o11g becn felt [ r, 3 I 2 1. ... M7ill submit estimate of cost of lithographing i t ,  if required ; this 
cor~ ld  b e  done dcpartm?ntall\-,  if tlio Survey D c p j ~ r t m e n t  is allowed t o  p u t  i t  o n  saleG. 

h 1S-14 the  Ecsident a t  Indore asked for a new map of AIgln-a, the  o111y map in 
his Iioswssion being an old one which the Qunrt,ermaster General, Bombay, declared 
to  be  dated from the  daysof Rej-nolds and to  be "surprisingly accurate" [ I I ,  282-617. 
The  Sun-e jor  Genernl offered to supply an 8-mile reduct,ion from JInlcolrn's map  
of 1818-21 [ rn, 86 ; V, 188 1, adjusted to  the Great Arc, and with the addition of 
recent sun-eys b y  officers of the Q.~I.Q. 's  Department 1it.hographed copies were 
supplied by October 1847'. A siniilar map of Gwalior Kas ready by  Ju ly  1848 
b u t  t]le press vias too much engaged t.0 take up  the  prb~t.ing, and i t  m-as later sent 
to London for incorporation into the Atlas [ 309 * ] .  

I n  1856, Thuillier u-rltes of an 8-mile 3Iap of I t s jpu t lna  and Adjacent Countries ; 
Tllis map ,  6 f t .  8 inches b y  6 ft. 1 inch, is become rather  unnieldy,  which was not  origirlnlly 

contcmplnted. ... It has  been ten  years in  hand,  frequently susper~ded on  pressure of urgent  
work. ... T h o  original object ... wns t o  throw various detnched routes and  isolated patches, ... 
m e y c d  a t  different times ... into one uniform whole. ... I t s  completion is n o t  far  dis tant .  ... It 
is t o  mult iply copies by lithography ... for Government, f iu~ct ionaries  who call for even 
appro~inlotc information. ... 

These topographical materials nre for the  most  par t  v n y o  a n d  unsntisfactorj-, a n d  tho 
&mitorin1 sub-divisions altogether guess-work, b u t  we a r e  n o t  likely t o  have  anyth ing  hotter 
for marly years  t o  come. ... The  triangulation of the  Great \Vestern Longitudinal and  Arumlia 
series hnve upset  a good deal of  the map  [ 3 8 9 .  55-6 ; pl. 3 1'. 

By 1856 t h e  map  v-as ready for transfer to stone, having been 
under  compilation ... ~ i n c c  t h e  yenr 164610. ... This mrip ... embraces t h e  country between t h e  
paraIIcLs of 213" a n d  30 t0  north Intitu~le, and  t h e  moridians of 70" and  784" oust longitudo, ... 
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jncl\ldiry t h o  whole of Ecir~dia's h r r i lo ry .  ... T h e  compilat.ion hns...bmn m a d o  chiefly f rom 
~ l k ~ t . ~ I l ~ d  from tho Q ~ n r t o r  h l a s t ~ r  GonoraI'6 Dopnrtmont ,  from information d e r i i . 4  from tho 
civil authorities, a n d  a vnrict.y of i n c o r y u o u u  mntariala. 

A t  the tinlo of i t s  corn~ncnccmcnt  t h e  Great  Arc series formod t h e  basil: of t h o  mnp.  A11 
pl--west ... are  ... considu~.nbly o u t  of their true position, and i t  a m  found inipofiviblo to ~ 1 - t  

t h o ~ n  without. upsot t i r~g t h o  whole map.  ... The, m a p  is comprisod in eight 'sodt iom. ... I h a v e  
tllought i t  advisnblo to omi t  t h e  dnto of co~npilnt ion.  T h e  originnl specifies 1846 to 1856, bat 
... i t  ~ e e -  to mo bot t s r  11ot to shew SO r w e n t  a date [ 324 1'. 

The Surreyor General suggested t h a t  ljtliographed copies of this yl.eliminarg 
edit,ion shonld be distributed in the  Quartermaster General's Depar tment  60 t h a t  
intelligent ofic:a m... would be  able t o  intopolatc. 1111 t,hc information a n n t i r ~ g  in n m p i d  
manner. ... T h e  posit.ions nll.cxlrly cst.nblisl~od...would nnuror  as point5 of depnr ture  and  c lo i%,  
and f d l l e r  ncc.urn.cy wo111d be obt.ninod b y  refcronco t o  t h e  pointfi of t h e  Gt .  Trigl. S u n c y ? .  

Just  before tnkitlg over as Surveyor General 117augli directed t .11~ compilation 
for...thc Governor General's Agent, X o r t h - \ p s t  Fron t ie r  [ 2 6 9 ] ,  ... of a 3 1 1 1 ~  of t.he count-  
bet.rnean K u r r c h o e  a n d  Bokhara,  ... Bnluch~st .an nnd t h e  3lannsnruar  L a k e ,  including A-, 
Jodpoor, Knndnhnr,  Kabul ,  K a ~ h m o c r ,  Ladnk,  Pnrknnd ,  giving nll \ ~ e l l - . x s ~ - t a i n ~ d  ]olqitUdL*6 

)at.itudes a n d  routcs, a n d  ... t h e  features  of t h e  country h o r n ,  to us f rom good authori ty .  
A >lap of t h e  count ry  between t h e  Sutlej and  Jurnnn rivers, cshibit. ing Sukkur,  sir&, 

nelh i ,  ... Kurnnnon, ... A m r i t ~ u r ,  Lahor,  hlooltan, ... and  all road6 and  riverag, ... 
besides a m a p  on larger scale cowring cis-Sut.lej districts and states. He suggested 
later t ha t  t h e  immediate needs of t he  A . G . 0 .  might b e  met. by 
copies of t h e  rnnp published by  t h e  Hon'ble E.I. Cornpnnp's Geographer, hlr.  J ~ a l k ~ ~ ,  
dntc  ]f342, on wale  of 2 2  rnilc:a tu a n  inch, a n d  t h e  > lap  of Kmhmir ,  ... u n d e r  d a t e  1st  xovember 
184% on n acnle of 13t miles to nn inch. ... I t .  is  my intention to construct.  t h e  new map 

sm]c of 24 nlilns to nn illch'. 
Tile first 21-mile. m a p  \\as c:on~pleted a t  Calcutta during 1844, and stretched 

from t.he Jumna t o  the  lndus  bet.ne.en t , l~e  parallels of Lahore and  ACra. ~h~ 
second, lit,hogral>lied during lP46,  covered the  ~ r h o l e  of t he  Pun jab ,  Kashmir, 
and t.lie "Protected Sikh St,ates". TO V?rought~on's dismay p a r t  of  this  m a p  lyac 
pirated by one of his dr;tughtsruen, \ ~ h o  had a lit,l1ographed ]nap of  his own jasued 
before the  official one5 [ 113. 3 3 - 4  1. Tliroughout t,he Sikli wars this  24-lnile map 
lras  tllebest a ~ a i l a b l e  and,  t,l~ollg]i both \Talker and Allell h a s t ~ ~ i e d  10 ~ ) u b ] j ~ ) ~  nlaps6, 
rimjab was still a11 u n s u r ~ e y e d  count,ry in 1852 n-11~11 t he  Execut.ive EIIgineer at 
Lal1ore "quite unable to procure a NRP ... of tlie n~ost .  o ~ d i n a r ~ ,  drscrjption"~. 

In 1649, Thuillier s tar ted on a new map of Pun j ab  6; t,he Adjoining a u n t r j e s  

in 8 sheets, scale 16 miles t.0 tlie inch ; 
Tilo l i t l~ogrnpl~ed  copios of t.11~. 18t edition [ 24-m. scnle]  ha\-ing bee11 eshnur;tad, t h e  corn- 

pilnt,ion of th i s  2nd edition n n s  ~1ndertskt:rl irnnlcdiatcly ... after t.he ba t t l e  of Gnozorn( 
[ 2 1 - ~ 4 9 1 .  ... Finishcd in nbout 3 yen1-s a n d  10 ~ n o n t h s  on 3rd J n n u n g  1S5.7; s rn t  to t h e  
Govel~nlnent LithoGrnl)hic Press, and  500 col,is= st ruck off 

TJle map bears a note shexring t.hat. it, had been prepared from 
i. &I. Knugb'6 route in Punjab, 4 m. to inch [ 36, 202 1. 
ii. G.T.S. Stntions from Korth-IVst Longitudinal se~ics. 
iii. %utc Silrvoy betwoen Rlrr*? and Chcnab b . ~  Lt..-Col. Artbur Bcchcr, D.Q.M.o.; 2 m. to inch. 
. Ror~tr to Jallalpoor ... via ... Dcrx Ismnil Khnn, b ~ .  Lirut. Tucker, n.a.g.?d.c., X ~ V  18509. 
r. ~ t ~ u t c  of Sikh Armj,  fled Goojrat to Jllelum, ... zllrrr~cd from Jhclum town-to n . 1 . ~ .  I,? ~ j ~ ~ t .  

Tucker. ... 
ri .  S c n  rout- h~ officers of hlooltnn Fd. Forcc b. Punjub circles. 
vii. Licut. R l~gravc '~  & m e \ .  of I3arec Doah, Koorl~oor, K a n ~ r a ,  Chnmba, ctc. 1 270-3 1. 

-qiS. JuUundllcr Doab nnd Cis-Sullcj S b t a  fro111 Rrrcnur Surrey [ pl. 16 1. 
k. south and enst of Iskardo, alongside Dc,odib 2nd Brilna ruountnir~a [ J?r%rna. 230 n.3 1 do- the 

&piti rallcg, b~ Capt. Struchcy [ 187 I. ... 
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r. Lirut. n-al1,rr's surrey of Xorth Trnn3-Indus Frontier ... and litho. sketch south of Rohat of 
limits of British territury [ 3 1 4 7  1. 

xi. Lieu!. Robinyon's survey of IIazarn [ 208-91. 
xii. Boundarivs Letaeen I3riti.d tcrritorirs from Rarccto Jhelum, surre>ed b-j Robineon [zop-14 J. ., 
riii. Rotccted Rill States, ... parlls from CapL. H. Stracbey. 
fir. R i ~ e r  hdus  and countrias to north-acst and north, from Vipe's map, pub. by ~ o h n  k a k e r ;  

~ Ioorc ro f t  k 'Itebeck'~ trnvels, illustrated by Anowsmith. nnd n'alker's Map of 5.w. Frontier. 
Conllnenting on crit,icisms fiom Robinson Thuillier records t h a t  t he  m a p  

has been cleaned off the stone and a further edition ... is not  in contemplation, b u t  I hope to pro- 
secute a n  entire new compilation ... from materials derived from actual sun-eyl. ... 

The  old m a p  mas got up  for n special purpose a t  a t.irne of emergent necessity, when the 
demand ... was loud. ... Thia map which, although dated 1864, was commenced to be  cornpiled 
long before, has  served a most useful end. ... The misfortune of making such maps out  of 
notling. or next  to nothing, is that  as time rolls by people forget, after elaborate and expensive 
K W e y s  have &-en made, ... that  the old document vae good in i t 8  generat.ion, and correct t o  
the extent  of information then procurable [ t-page 1'. 

T h e  most  important  addit,ions t o  t he  maps of the north-west came from the  
surve js  of Jhelnnl and R?iwalpindi, PesllBwar, Derajgt, and Kashmir. \Take r  corn- 
pleted his Pesh?in.ar survey in 1553, bu t  in 1651 Gorernruent had ordered tha t  a 
preErnir~ar~- map should be printed off i m n l e d i a t e l ~ ~ .  'l'he Surveyor General had to 
complj- n-itllout n-aiting for the  connection to the G.T.S. ; 

It is unfo r tu r l~ t e  tha t  the map should be ordered to  be lithographed just a t  the time tha t  
the ...g reat  triangulation uill in a little while enable us to verify the principle positiom in the 
Peshaxar  District. ... I expect t o  carry the triangles t o  Peshaaar this season [ 37, 216 1. ... 

If  the order ... is im1)erative rvgarding th r  im1nrdiat.e printing ... there will be two courses 
open ; viz., to draw the meridian and parallels according to  the  approximate positions given 
in m y  route map,  depending on my observations a t  Peshawar and Attock [ 36, 202, 337 1. ... 
The sccond method a o d d  be to lithograph the map without geographical lines. ... The true 
geographical lines could be interpolated in manuscript hereafter. ... I n  some quartem ... the  
utility of geographical lines is repudiated, ... but  ... the Hon'ble Court of Directors reject 
every chart  e t h o u t  meridians and parallels' [ I = ,  124 ; rv, 300, 304 ; V, 3091. 

Triangudat.ion reached Peshgn-ar early in 1852 and JI'alker's maps were connected 
up  and t.he l a s t  Lithographed sheet issued before the  end of 1853 [ 216 1. In  1856 a 
more elaborate Map of t he  t r ans -hdus  Frontier was completed on t h e  1-inch scales, 
compiled chiefly Erom Lieutemnt J. T. Walker's surveys, ... with certain additions along the  
h d u s  River t o  the  north-eastGard from Lieutenant Robinson's survey of t he  Hazara District, 
a h 0  from t h a t  of his Jhilum and Rawal Pindi sketch map t o  the  south of the  Tndus River. ... 

The Khyber Pass and the country west of Jumrood, and north of the Sufaid Koh have been 
taken from Colonel Garden's map [ rn, 450 ; rr, 283, 292-4 la. 

Walker protested tha t  his own survey on the  p o u n d  should have  been given 
preference over Robinson's sketchy HazrZra work and Thuillier explains t he  d S c u l t y  
of combining t h e  two originals, on different scales, with t h e  same symbols represent- 
ing different details on the  different sections7. Three years later he  reports t ha t  ' 

the  general m a p  of the  Petihawar valley, Kohat, B-oo, and Hazara, ... scale 4 miles to  the  
inch, is much needed by the  civil and military authorities. ... As the impressions long einm 
lithographed ... of ?dajo: Kalker's original 6ectiom are now exhausted, I...suggeat t h a t  a special 
demand might b e  made ... for thia valuable map  recently transmitted t o  the  Lndia Housen. 
The  4-inch t r a n s - h d u s  map was in due course Lithographed in London. 

In  1861 t h e  fair sheets of Robinson's s u r y e j  of Jhelum and RLv-alpindi on the  
one-inch and  f inch  scales vere  sent to England to be lithographed, 600 copies of the  
&inch and 400 each of the eight one-inch sheets. Printed copies of t he  1-inch 
reached Ind ia  in 1866 [ 214 1'. , T h e  I n d i ~  Office, however, called on the  Surveyor 
General to justify t h e  expenditure of f 1766 for publishing the one-inch sheets, agking 
for which of t h e  p ~ ~ b l i c  departments these maps [ wore ] required, and what grounds [ existed ] 
for assuming t h n t  these maps, each of which would cost a t  lcast 11 shillinp, could be disposed 
of to the  public in sufficient numbere t o  realize any considerable portion of t he  first costlo. 
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set  \\-as sent  to Lo11tlo11 for illcol.l,oratio~i into the  Btlas sheets, whilst a second 
set  was sent  t o  Calcut(a t o  be 1it.hograplied iri four colourgl a process t h a t  was new 
to Ind ia  [ 329 1. Tilo rcurve? v.ns also embodied in John  M7aIker's 1G-mile "Map of 
the  Punjab ,  TYesterrl I I i r n : ~ l a ~ a ,  and adjoining parts  of Thibet", editions of 1854 
and  185g2. 

Very litt le of t he  c~r,igirial surrey was ornitted on the  $-inch reductions, n i th  the 
result t h a t  drawing and lettering were much too fine and  congested. Pr i~ i t ing  in. 
colours x a s ,  moreover, new to the Calcutta office, a n d  much experimental work 
v a s  inrolx-ed. By 1859 only one of the engraved Atlas sheets had come out  from 
England,  and  the  Sur-ieyor General, beillg pressed for maps  of Gsrhn-21, called on 
Thuillier t o  press on n-ith his coloured prints uh ich  were .gi~iLlg d i f i c u l t . ~  1330  1- 
T h ~ d l i e r  replied t h a t  
the reproduction of these intricate degree sheets ... has had my very be,st nttention for a long time 
past, and I only regret ... t ha t  you s h o d d  have had to repeat your wishes ... so often. ... A 
comn~encernent will be m ~ d e  a t  once r i t h  one of the easiest sheets, ... and the whole resources 
of the  Press ... will be  pu t  upon it. ... soon as our first specimen is ready i t  shall be submitted 
for your inspection, ~ n d  ... eve;-thing practicnhlc ... shall be done to  produce these degree sheets 
in a manrler p~or thy  of the Depnrtment3. 

The  ful l  atlas m-as satisfact.oril~- completed, and despat.clied from Calcutta early 
in 186'3 mid n-on a prize inedal a t  t,he London Esllibition of t .hat year [ 331 14. 

nlontgomerie's A-inch J l a p  of Ka-shtnir, conipleted in Xpril 1SS9 mas laid before 
the  G o ~ e r n o r  ~ e n e r a l  ~ h o  n ro te  a personal 1et.ter t o  coil,orat,ulate the  Survejor  
General ; "I never sari. a more perfect or artist-like production of i ts  kindv6.  Tbe 
map  won equal commendation in England ~ I l e r e  it.  as litliographed in 1861 [ 238 16. 

The  more e s t e n s i ~ e  a-inch niap mas completed in Januar j -  1861, and  taken to  
England by Waugh on  his retirement. 800 copies viere litliographed in England, 
~ - W s t  other  copies were struck off at. Dellra Dun from tlie second fair draring,  
Other maps  follorred some years later [ 239 1. 

Except  a s  possible material for the  -Atlas of Lndia, neither E\-erest nor Waugh 
were at all interested in maps of Bombay and Madras. Manuscript maps of all 
Madras districts had  been supplied before 1830 [ rn, 279 ] and there v e r e  also maps 
on the  16-mile scale. In 1622 A r r o ~ s m i t h  had published his quarter-inch Atlas of 
the  S o d h  Peninsula in  18 sheet,s [ m, 288 ] but ,  since t h e  abolition of the post of 
Deputy  S u r ~ e y o r  General a t  i'ladras, responsibility for maps had rested u-ith the 
Chief Engineer, who was  in no posit,ion to undertake further compilation [ In, 276-9 ; 
rv, 328 1. 

In 1g54, a firm of Madras publishel.~, Pharoah & Co., publislied a n  Allay of the 
Southern Part of India, containing 27 district maps on 16-mile scale, 13 circgr 
maps of t he  Kizlm's Dominions, 21 ruaps of t o n n s  and cantonments, with g 48- 
mile J lap  o j  the Peninsula of India, extending sout,h from Allnh.?ibi?id, compiled in 
1854 b y  Colonel F. H. Scott,  Deputy Q ~ ~ a r t e r m a s t e r  General of t he  Madras ArmF. 
ALI tllese maps  were engraved by J. C% O. IYalker, of London7. 

In 1859 t h e  Surveyor General suggested to  t he  Chief Engineer t h a t  i t  might 
be'possible t o  publish district maps for t h e  whole presidency, on tlie one-inell or  
half-in'ch scale, from the  material a t  Calcutta8. This material vras, however, m u c h ,  
too old t o  be worth the  espense, and the  provision of new maps was left for the, 
newly formed Revenue Survey Department  [ 280 1. 

There was a similar dearth of map3 in Bombay and Sind,  and the  f e ~  available. 
sheets of the  engrared ht.las of Indin  were long ou t  of date.  
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In 1844 the per~ua.uent staff of the Calcutta Drawing Utfice under the Chief 
Draughtsman, Jolm Graham, numbered 3 East Indian and 10 Indian draughts- 
men, whilst any number of estra draughtsmen could be engaged for a particular 
job and charged on contingent bill. There was a const.ant call for maps, and the 
making of manuscript coplev had to be strictly controlled. The capacit.~ of the 
Government Lithographic Press was entirely inadequate, and ollly~ fit for the simplest 
of drawings. There were, however, several private presses [ IV, 311-3 ; v, 32j 1. 

Copying by hand was. of course, ~llost wasteful and uneconomical. Having 
given an estimate of Rs. 1,440 from a private press for printing 150 copies of the 
Gwalior map [ 31 j 1, Thuillier reported that for the same sum he would get only 
6 or 'i hand-made copies, ancl that a single copy \vould take a full six months to 
drawl. He refused to take up special work n-ithout definite orders from the Surveyor 
Genera.1 or the Supreme Government [ 313 1. 

An outstancling feature of the early maps had been the beauty of the hand- 
printing, but the low standard of handwriting in angle-books and field work wcls 
a constant allxlety 60 bne Surveyor General, who lamented the poor craftsmanship 
of the average assistant, end called on Thuillier to produce a plate of specimens ; 

Good, clear, neat, clean handwriting is so valuable in the affairs of life that no gra te r  boon 
can be conferred on a young man than teaching him good habits of writing. ... .Appropriate 
copies of examples in penmanship are crying wants. ... TO lithograph ...a.pp roved specimens 
for distribution is ... well calculated to produce uniformity, system, and style throughout. ... 
Manly, steady, neat hand should be the chief aim. ... The copy-book might be prefmed by a 
few introductory remarks on the importance of ... legible writing for records, especially for 
acienti6c purposes. ... 100 copies for tthe Department generally2. 

He did not think that the brush-drawing of hills was. a suitable guide to the 
.engraver or lithographer, in spite of its artistic effect 1 

Doubtless the power of expression which brushwork gives, aided ... by ... variatiom in colour 
end tints, ... enable the surveyor to produce a drawi n g . . . ~  far surpassing pen-and-ink as almost 
e painted picture does an engraving. But suoh pictures cannot be multiplied for publice. 
tion except in pen-and-ink style. ... Unfortunately ... transfer from the brushwork style to the 
engraved ie left to the engraver, a person generelly of city origin and training, who mey never 
have seen a hill. ... I have kno -...very scrupulous sunreyore who...mde the transfer to pen- 
and-ink etyle themselves, rather than leave to i t  the engraver. ... 

Plans have to be published. ... If the field survey was done in black-and-white...ab in&lk 
... the result could be put on stone or copper a t  once by the art of heliographio engra*. 

He called for care in the selection of place names when reducing to small scale ; 
IVhen the ne+mes...sre too numerous...some must be omitted. ... Selecting those which 

are to be retained ...can be better performed by 8 l~erson intimately acquainted with the 
country than by a stranger. ... 

To render hhese general map3 more useful to engineers, surveyora, and other professionals, 
aveT trigonometrical station should be given and its height recorded. The ... heights furnished 
by our computations are referrible to the upper marks. ... The height of the ground mould be 
more useful for ... the configuration of the country4 [68 1. 

During the period of military activity followillg the mutiny, there was urgent 
call for maps to replace the old dktrict.maps ; 

Demand was daily increased by the influx of new regiment8 and new civil officers proceeding 
to reoccupy the stations which had been so completely destroyed. ... Instead of attempting 
to reproduce duplicates of the existing small maps of districts which are not always the most 
intelligible to the general traveller, it seemed ... far preferable, both au regards time and general 
-fulnese, to... bring a eingle map embracing the seat of war a t  one view on the reduced scale 
of 8 miles to the inch. For some time previously the compilations on thie soale of Bengal and 
xo*h-West Provinces had been in hand [ 312 1. ... 

For the Lower Province8 ... the object was so very emergent that it was necessary for the 
lithographer to insert only about one half of the names. ... Like a11 &st works executed in 

haste for e ~ i a l  objects ... considerable defects will creep in. The ... map was meant 
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cl~it;ll)- 11.: n 211itl(: 1 0  L I . U O ~ , - .  goi11g 111) t l ~ c .  'I'runl< 1:oacl. c ~ . c ~ t l  c(.)n-;c;cl~rc.~~tl,v i l  1s ... i r~cuml)l~tr  ill 
Inan>- res]Jcac.ts. n lthcl~lgll i t  .;chr\-c.11 c~iitnil.irl~ic [)ul.[)oses in tinlf. Of' grl'il t ~teetl [ 3 14-5, 483 j. ... 

T l ~ c  H e ~ r ~ ' l ~ l c .  Co11t.1 1rc11.1. st~.~l~~gl!. 1.(.111nrke(1 011 t l ~ e  crowling of t.h(- rlnrnes of sulnc. (11' our 
I:t.\-c~~lr~c S I I ~ \ - ~ . J -  1112111s (111 (111-  ,gcr~gt.ill.~hicnl SCRIC fro111 wllicl~ nll our compilatic~ns ;tr(. mc::le. 

7 .  Lhc 11cc~sst11,~- I I I I I ~ S ~ ~ ~ I ~ I  or I I ~ ~ I I I ~ . ~  t o  sttit tlrc scnlc--..-al~o111 O I I V  r1stllw in t , l ~ r c ~  r, , I ,  T + C * I I ~ < I ~  ~- - l l . ~ ~ ~  $1. 
I)e nrbitr:~r?- or1 i II I :  p ;~r t  , ) I '  t 111, t l rr~ftstun~~. 

Thuillier t llougllt ti~cit t,lw lat.er re\.cllut. su:.ve). initps sllu\\ i11g villagtb holr~ltl;il.i~:, 
~ t ~ a c l e  it. easier i-o tleoide on t'he relat.i~-e importance of rillage names [ rg7 ] ; 

7'11~ 1 :~: \ . I~I ,II( .  SIIV\-(-,V of' the N.\\-. Prri\.inc-es \\-as for the rna.lsr parts a hnsty nncl i~nl)crfclc~, 
r)llt:rnrio~~. Th(- I I I ~ I I ) ~  I V P ~ V  1.1(%\.1.r (1~]-1c,~ited...i11 the ,&~rveyor GcII(.*~B~'s off l~.~.  TII fnct the 
511L'\-9 ISII.: nc.\-rl. gct~i.~.nlizrtl ~wc,perl\. I>J the St~rr-qors.  is-htrsf:...oripi~~al.c wc.re the I,nrr.at. 
sl<eletons. i11~(1...1rot ri)rtl~t:c~rning for I I I I L I I ~  districts. ... \:GI.>. serious a.nd sac1 ~reglect tool; 1rl~1c.c.  
:IS r(-ga~.ds ~ I . O I I Y L .  connection nit 11 the. t t~inr~p~ili~tio~r,  iind consrqut.nt,ly we )rave aln-a>-s hrcm 
i l l  iliffict~l:ir*s r~.yl~rrling the geogrsphy r~ f  thnt part 01' thc? eo~rntrj- [ I\., 2 r S  ; \-. 313 1. ... 

It i; ,I remnr.knl)lr ftlct t h ~ t  2i) ?-c.nrs after the strrve) rlf' t h r  s . ~ .  t'~.r~\.in.ces ... TIC) c.o~nplcte 
; r ~ ~ i l  ticcurate yr~tcr.nl Irrnp - e t  esists, a~it l  the tlifflcrilt; 1 I i t ~ \ . t .  hnd in pritting tl~c- rrir1tcl.in.1~ 
t i igcthr~~ Ilns l ~ e e r ~  i~-ntnenrrr. [ 313-4 ]I. 

Type-lsri~~tirig of names on t.he ma.~iusc~.i l~t  ~jiaps .:d' .~:.~'\:YIIIIC S i i r v e ~ . ~  \I.;\.: first 
iiltroduced hg Gastrell a.boat l Y G O ,  ;111d it 11-as in t.hat Fear that  Tllilillier clrem 
;I ttentioil to the great advantages of using stramps and dies for syinbols and lettering ; 

The ~)~tblisherl maps of' thc Ordnance Suwe>- ... nrc so universally admired ... by both profes- 
~ i o ~ m l  a ~ i d  non-professional persons, m ~ d  are so inexpensivtb. that ... this Department should 
without further loss of time have ... constant reference. ... Many mechanical aids and contriv- 
iinces are en~ployed in producing ... these maps, 11ot,h us regards ornamentation, and tlic estm.- 
ordinerj- ~miformity of the writing. ... This isattailled by means of pnncl~es ... of' mat.a.1 made 
orpresslg for the purpose. ... Certain portions of t,he maps have only to be stJampnd with these 
punches or dies to oht,ain ... the required effect of ... different description of ground, trees. gra.ss 
wa,ates, swamps, ... blocks of houses. ... The labour is thus reducecl ... whilst t.he result is ... so... 
uniform find perfect a.s to leave nothing t,o wish for. I n  like manner the exact niz&of 811 
capital and common let,ters are regulated by means of gauges. ... 

I have. ..indented for a single sut of these punches or dies. ... Shoulcl we find them answer I 
IxclPose indenting fc~r n s ~ f i c i e n t  n~imber to meet. t.he wants of the whole Depart.ment2. 

The transliteratioil and orthography of place-names is a matter of extreme 
interest to map-makers, and Markham devotes 15 pages to the subject [ 1 : 248-50 : 
111, 297 ; IV, 31-1 13, Everest prescribed the system of William Jones for the Trigo- 
nomet,rical Survey whilst the Revenue Surveyors preferred that  of John Gilcllrist. 
wallell llot only maintained Everest's orc1el.s. but extended them to the Revenue 
Survey with some modification. 

Use Italian voa.els and no others. Exl>tmgtt the letter U altogether ; nclopt 00 for tile 
long sound as in boot, using A for the shvrt sound as ill BUT. 

Expres* the harsh sound of C b~ K, and the ~ ~ f t  sound by S, whereb~ C as an independent 
letter becomes expunged. Express the soft sound of J and G unix-ersally by J. ... 

D~spense with the re-clupl~cation of consonants as much as can be. 
Drop saperfluous letters ... wherever they are so weak as to make it n mutter of doubt nhc.tller 

they ought to be prono~~nced ; ... example. HYDRABAD. ... 
I t  is as well not to interfere with ... names ... familiar by long use ; example CALCUTTA. 

The sound F never to be expressed by pHa. 
Uiliformity could not, however. be enforced throughout a vast country with 

such diverse languages and, writes the author of a volume of routes in 1853, 
a fixed orthography of names, except such as are historically established, must be acknowledged 
to be unattainable. Gilchrist and others attempted to introduce a universal alphabet, and of 
course failed, not .because the scheme is in itself altogether impossible, but because people 
will not take the trouble. ... The authority to whom we should be best disposed to bow is the 
Survey Department bec:cuse. being actually present a t  each place noted in the snrveg, and 
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corrlir~g in contact, \r it11 its i n l~ab i t a~~ i s ,    he Snr\-c~.ors ku.c IriuhL like-ly to bc corrcc(.. I ~ ~ : ~ ~ ~  
we have unfortunately no suctll qttrrer~tee. for accltrru:y, ... f i~ r  except II Surveyor bc: dlsc, t.o 
some extent a philologist ... his or thogrq~hy \viil bc jtlst RS fIllltil~l i(: 11s his neighhOurrl. 

General Walker t'hus reviews the subject in 1879 ; 
C'olo~~el Evereut entlcn\~~~~trc?al to br*illg illto gt:ttt;rtll IIS* Sir i\ ' illit~~~t Jr~rle*' I I I I - t  I I O I I .  ts.lli~.b~ 

is a t  once s l e g ~ ~ ~ t  t ~ u d  phortil*i~l. ... That ~liothod givass tl) all vow~~ls  thc:ir Itulitrll sottruln, tntd 
as the difference between tire English anrl Iltili~~ri dountlcj i~l.t'...\'~ry coi~'iiderabl~, ... the SUP. 

veyo l:r...g ot irltcl tho wnjr ot' 11sirlg El3 for tllv Itc~linn I, currl for tllc! l t u l i a . ~ ~  U, t t l - tr l  (,f 

~ p l l i l l g  g ~ l l e ~ ~ l l y  in tilt! murlller that, iis  noa at lluturnl to most Errglish~nc:~~. ... 
I n  1671 tho Gove~n~nen t  of Indie m d o  t~rrnngelnentu li,r tllc irit.rodr1crtioll 01' ;, ~ l n i f i , l ~ ~ ~  

syntenl of spelling throughout India ...p repared hy Sir \\r. \V. Hl]nter2. 
Tile surveyor's clifficu1t:y has always been to  reciuce to N11glis1~ 5peUulg t l l ~  plitet~- 

names of a tribal area where the inhabitn.nt~ have I W  w.rit.te11 lal~guage, a,nd \\,llel-c 
their spoken \\,orcis can ha.rclly be rendered into eit.her :b:ngIisIl 01% Italia~t souude. 
The lailguagc. esj?ert 1n8y solve his diffic~.~lt,ies by the 11s~: of st-rilr~ge dia.crit,icd 
marks which ca.11 seldom be usad on the maps. 'L'he 81u.veg-or. ill cha.rgt: callnot 
deal yersonallj. with t,he thousands of 1dace-names collvctecl ill one sea,son-neit,her. 
he nor hi3 assistants can all be lingt~ists---a~rd i t  is not every rlist~*ict o r  pnliticd 
officer 1rl1o is prel~cbred to verify 3.11 t;he pl;~ce-~~:tmes collectecl. 

Local o thers  sufferedsadly from the general absence of printed nlnps [ rll.z74-j : 
v, jro-I 1. The Burve~or Gerieral write8 to'the Magistmt,e of JIj~.nensi11~11 in 1844 : 

I m prohibited from fi~inishillg any maps ... xvitho~lt the exl~re m... sanction of the Guveru- 
merit,, communicated through the Secretaries a t  thu hecul of Depurtruentw [ JCI, 286-r,o J. 

With mpoc t  to..Jlymensiug, ... s map of that xilltrh w w  oomnpilotl ... for tllc of tllc 
Judge and Magistrate. Tho copies wcro...fur~li..hed 011 6th June 1937, 011 11 wale of 4 rnilea t , ~  

an  inch, cornpiled from Jiennell'a map and captain Wilcox'e dUWe) [ Irr, 16 1. 011 the 1M13 
July a map of tho wllolo thvifiion of Dacca, Jalalpnr, and Myrnenuing mas furnislled to the 
Commissioner, ... nlld crgnin on tho 18th July map ... for tho use of the qt>cc.iril Deputy 
Comtni~~ioner. 

These maps, though vary ~~icomnploic, contained all tho informution \cc: liu\,,: of tllOSt, 
diatllcts. ... There are no dab for oxhibiting the lmtntleriea of th~mns ~ t n d  p c r p 1 1 ~ h a .  -ib 
the Revenue Survey progresea, tho dis t~ic t  will come t,o be regularly ~urvcgecl, and the ilnport,- 

inforrnatioll \r hioh you reqnire will become availahld. 
Ill 1845, Wroughton prot,est,ed against a request fro111 the Deputy (:ovcl.nr,l. 

that he sllould lend maps to the railway oficeru to  he copied aild retivilrc]. It 
never forgotten that  r u i ~ ~ ~ a  lur~t  tu .JVr\fih under  aoverrlrne~~t +anctiol~ I~rltl rlc,t, heerl 
ret,lutled [ IV. 308 1. Stancling order5 were that 110 o~ig i~ la l  I I I ( L ~ P  

ot n7ltiul1 110 t r n ~ ~ w n p t  c\s~rts shnU h sc i~ t  o l~ t .  ... \Vllcn cr~pies ... are ortlcred by the Govellror 
General ill &uncll, or by tlte 4 :OX crllor C:CIIOIII~. S I I C ~  C O ~ L C ~ ,  IWP 111 he 111utlu 11, tile SurVt.? or 
Calloral's ofice nlorlr. ... Originc~l ... maps being 01lc0 allotrcal tab go out of the ... ofice, tlk,blr. snh.tt 
can be 11,) loi~ger strurctl. ... . i t 1  oriqincll record ... it is linble to loss or rl(>rt~wct ~ I J I I .  ... >Intel.jal 
injury bcfc>ll a ncl). 1 H I I I L I ~ ~ ~ .  I ndp in ~)t~k. ; iu~ bctn ~ ~ 1 1  the ... l?fice nrl~l t l ~ e  Litllugmpliic Pres,, an(l 
e\ e ~ ~ q ~ t i ~ >  hlilccl to dib~.o\ er thc i~u~ t ,y  111, hml mcasictnetl th(, miwc11tc.t. .. . - .  - 

'rllc: rail\va.y c:stirbli~ll~l~ul~L vuly r+:oi.l~tly cKt:ct,~d c~ copy ol'~ut~.lln ... tJro Stlrvcyol: i;t.llvra,l:f; 
oflicc, an arrui~qerlient illub C O I I I I ~  r::b.?t!?.b~: fo~owod by Mr. Simrns ci.n<l t.ha engineer oficcsrs 
e t tachd to liirn. ... Every reusorl:~bl(: convc:nic~lw \vould be ~~Knr(lcd4. 

I n  1846 Ile had t,o ~ r p o r t  i1.11 a,pp;rrontly p~~rposeless robbery, 
chiefly of old fieldbooks, ... by ... persot IS... I V ~ I O  ha\-c: had daily access t i )  tllc nflic~:. Strong 
suepicioll dttecl~cd LO u kh~.1~%lii:l> t ~ f  k110 ,\Itbthl. I l ~ ~ t l ~ l l r l l t  Maker's Dcpilrttrler~fi. ... The 
matter is 11ow u1111er ...j uclicial invetjl;igat,io[~. ... o u r  10% is...estimati.cl a t  nbollt. 150 or 165 
bookr;. ... Sevoro,l w-cre transcripts ; of thoso (.lie origin~Lr osist in Engkand5. 

T h i ~  was reported to  London, watchmet1 were engaged, and a.n ortler kau& 
for a mont,hly "mi~stcr" or check ( i f  all records. The! Registrar ~ .eporkd tllat, 

~ U ( U ~ T U ~ .  Rotd& ( pl*lf. ). 'c?'s. 8p. VII  ( pCCf.. s i i  ) ; JTw. Nov. 1879 ; 'Chuillicr t dmyLh, 187; 
( oppx., oxcii-vi, Simln, 10--11 -71 ). .! JIUn. €33 ( 149-3.l) : 20-5-44. ''1)Dn. 350 ( 19 ). ~ s c : .  to sG.. 
7-10-45. :Don. 471 ( 4 i i  ). (I -7.46. 



the chief bulk of the records, including maps, fieldbooks, etc.. remains a t  your Presidency office. 
These are ... under charge of the Deputy Surveyor General, but ... Mr. Graham h~~....looked to 
the care and safe keeping of the whole of the documents, office fulnitnre, ~nstruments, etc., 
with the exception of the Reports and Computations of the G.T. Survey, which were ... untlcr 
Mr. De Penning's custody, and ... since his death devolved to the care of the computelg. 

A large assortment of records, instruments, and ... stores are with your field office, the 
charge ... whereof have hitherto been entrusted to the Registrar. ... There are ~ o n d r ~  ~eports, 
plans, and computations of the ax. Survey ... which are. .. under ... the Chief Computer. 
He recommended the appointment of a responsible officer and record-keepers for 
charge of maps and stores a t  the field office, and the preparation of a comprehen- 
sive register'. Closer control was enforced a t  Calcutta but, writes Thuillier, 
when your establishment left Calcut,ta no receipts were given ... for any of the books and records 
which were taken away. 1 am now having correct lists made. ... I t  is evident that no 
actual lninute inspection of all the records I-ms ever before takcn place, and when the constant 
challges are token into consideration. ... and the different removals from one house to another, 
it tloes not. appear t.o be surprising that ...p a p ~ r s  should be missing. 

The prewnt state, however, ... is far from satisfactorily managed. ... In t.hc ttbsenoe of 
the Registrar and the higher salaried writers. the whole office should be under the surveillancu 
alf...Mr . Graham ... in charge of the Drawing Office2. 

_After t.he tramfer of the map-printing section froin the Cl'overnnlent Lithographic 
Press in 2852 the stock and sale of printed maps steadily developed. Of each 
pargana map of the Lower Province revenue surveys 63 copies were struck off. 
and distril~uted, largely to Railway and (hological Survey departments, and have been found 
~rticudarly useful IV, 209 ; 311 1. Several other maps lithographed-North-West Provinces 
and Punjtth-regolarly advertised in the Government Gazette, and a steady demand maintained. 
76 plans, 1,50,420 copies, aome copied on transfer paper by ... extra draftsmen, and paid for by 
contillgent accomd. but all the printing executed by the fired establislunent. ... 

The entire v ~ l u e  of the workexecuted from ... 15th March 1852 to November 1853, R, period of 
20 months, ... wol~ld yield (I, very large profit indeed. Total nunlber of copies printed, 3,37,112 
- p ~ o s t  of thawing and printing nupees l 9 , 8 1 7 - ~ s t a b l i s h m ~ r ~ t  charges 16,850-1@. 

Supplies were now colnhlg in of the f-inch district maps that had beer1 printed 
in England, 270 copies each. During 1853-4, 2,759 of these were distributed to 
officials, and 593 sold to the public. Thuillier asked to he 
mli~vecl of the duty of selling maps to private fbpplicantrs. By making over ... all available maps 
to t,he booksellers of Calcutta they would be glad to undertake the task on the usual commis- 
eion. ... I n  this ~nctnnei. tho maps would alao receive much wider advertisement than it is in 
my powvr to give thern t>llrough the Covo~~unlent) Gazette only4 [ 306 1. 

Sale on commission was approved, and the following year Thuillier reported tllat 
all trmq>s reclutucd by the public ure...non- tlisposed of by comnlission sale, whilst officials. .. 
are s~lpplretl ilr; iisual gratis from this n f f i c ~ .  A considerable reduction was a t  tho same time 
made ill the price6 of :]I1 our lithographod ]naps. ... I atntici~j~tc. (L larger revenue from thih 
ehtmgr. ... I'us. 2,338 retllized by sale of mnps to tho l~ubl ic~.  

UThilst sheets of the ,4tl:is of India were sold in Englantl art 4 shillingy each, sale 
price in India mas fixed at Rs. 4 for the public and Rs. 3 for officials-Re. I in 
AIndrns. 'I'he <.. clirrellt - ~-nk.  of exchang~ n-as two sl1illing.s to the rupee6. 

I11 1655, 'Jh~iilliel. rwked that the provi~iolln of the Indian (lopyriglit-Act of 1H47 
should be estendecl to depa~.t~mental lllsl~s [ I : L 56-6 ; V, 326 ] ; - - ~ 

AltJliaugh overy prectbnt,ioll has been t ~ k e n  with refclvrlw to the pirutting of ... reviews, mug- 
:bzules, im.nd &her periodica.1 works, 110 provi~i~ll...hm been made ... tu protect the interests 
of (>ove~lut~c~il, witch respect tu ...p irsting of their maps and plans, ... which. ..arc prepared at, - .  
u. \-er>- ht-t~v> uxpenqo to the. State [ I 63, ~ I G  1. ... 

The rnnp ofn  aListrict...111ay not uppear at  first sight tb costly prutluction, but tho expense ... 
mtl time cwc.~q)it~cl ...am.. far beyond the of lnost 1)ooks. ... ltseerns but equitable that 
thc Goverrlment, r h ~ ~ ~ d t l  ...[ roserve 1 the right of printing ant1 publishing the rcsults of such n 
llntiollal mork t l s  t,hc Si~rvny of India.. ... 
,I map of t,lto 'Conm of Ce1cntt.a fi.. Enviro~ls which wtts pml>nrt:d i l l  this officc ... ant1 libl~o- 

gnpllotl under sanct,inn O F  the Bengnl Government [ 183 I...[ h n ~  ] been reprinted facsimile, ... 
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contrary to express prohibition, by ... the Governinent printers, and issued by them in conjanc- 
tion with their Almanac & Directory for the current year a t  a greatly reduced price. ... 

I would ... solicit that ... steps may be taken for rectifying the defect in the Act'. 
Government had no wish '' to remunerate itself for the espense of the surveys: by 
the sale of its maps. ... If they can be prepared cheaper elsewhere than in your 
office, ... thc public should have the benefit of the con~pecition~". 

From 1858 arrangements were made for a freer exchange of maps betweell India 
Ellgland, and, writes the Surveyor General, in consequence of the interest 

now takell in Indian nffaiw, a much larger number of new maps should be sent to the India 
House. ... I would suggest ... 40 or 5 0  copies ... for the Home Government and, in addition 
those presentation copies ... issuing in this country, ... 2 copies for the Topographical Depot of 
War uncler the ... Ordnance Survey3 [ IV,  4.51 1, a9 well as 1 copy each to the Royal Geographi- 
cal Society, the Athenreurn Club" and to  such military clubs as may appear appropriates. 

Thuillier urged Government to enconrage micle denland for maps ; 
In collsoquence of. ..the.. .-extension of rail%rays-the search for coal and i r ~ n - ~ ~ d  other 

inve~tigations, the necessity for gootl maps ... is more urgent daily. The surveys of India have 
not yet been able to represent all the British districts and Native States, ... but very consider. 
able portions...ha~e been mapped. ... The results ... should be ... available for all PulToses. ... 

The Secretary of State ... may ... send out all the sheets of the Atlas of India, both for sab, 
and distribution to officials. ... These ... are not to be obtained anywhere except in this ofice, 
and...I...act as map seller. ... The maps of the Ordnance Survey of Great Britain ... are to be 

hi any number of shops ... and, as 1118Ps in this country are Still more urgently needed, 
... equal facilities,..ought to be given for obtaining therno. 

In his printed list of maps for sale, 1st January 1861, the Deputy Surveyor 
General includes the following amonpt  those available, 
either a t  the Surveyor General's M c e ,  or a t  M~SSIS. D'Rozario & Co.'s Library-Colored & unmound-  
Colored & folded in book faahion-Colored on rollers [ with priw for each style 1. 

Kumaun & British Gurhwal, compiled with the latest additions from the remarches of Captain H. Strachey 
in 1846, and Lieutenant, Richard Strachey, Engineers, in 184SApril 1850; scale 8 miles to or 1 inch 
Colored & unmounted Rs. 2 [ 187, 310 1. 

The Kotah and Chu1;kata bhabur, or term forest, of Zillah Iiumaon. ... with t.he approach- to ~~i~~~ 
~~1 and Almora, surveyed under ... Lieutenants Vanrenen and Burgesa ... in 1851-1853, and compiled in the 
Revenue Surveyor General'e Oflice on the scale of 2 miles = 1 inch. Colored and unmoiinted Rs. 2 [ 25842 1. 

Topogrephical Survey of a portio~l of the Delhi District, shewing the principal baains of drainage and the 
positions of the old blinds, also the situations of the ancient cities and the objects of aroh;eological interest, 
in 16 sections, surveyed by Lieutenant F. Burgw...in 184860. Scale ) mile to 1 ~nch. ... Colored and 
unmounted. Rs. 4 ; coloured on rollem, Rs. 7 [ 264-5 1. 

p,fap of Rajpootana, embracing the Native States of Central India, from Delhi and Bhawulpoor to the 
~ ~ ~ b ~ d d a  and Taptee Rivers, and fmm the Sindh frontier and Gulf of Cambay to the meridians of Saugor 

Jhmsee. ... 8 miles = 1 inoh, in B...sections. 7) feet by 6+ feet. Colored and folded &. 20 [ 315-6 1. 
The Province of Pegu, compiled by Lieutenant E. C. S. Williams, Engineers and Officen of the peg,, 

survey, from all available information. Scale 8 miles = 1 inch. Colored and unmounted Rs. 4 [ 196 1. 
The list includes district maps of Bengal, N.W.P., and the Punjab, on 4-mile and 

2-mile scales. "When district maps on scale 4 miles = 1 inch ... are not available, 
the sheets of the Indian Atlas containing the required districts will be sent". The 
2-mile mapa showed village boundaries. "Pergunnah" maps on 1-inch scale were 
available for some districts. There were maps of cities and cantonments, alld a 
list of sixty engraved Atlas sheets, for sale to the public a t  Rs. 4 each'. 

Copies and reductions sent as routine to the India House in L o n d ~ r ~  [ m, 392-3 ] were 
sorted and listed during garkhpm's t h e  a t  the Geographical Section in the Cablog?~e of...& 
Map Roon~ of the India Owe ,  published in 1878, to which reference is made in these Records. 
h might be expected many of those uhown in t4his Catulogue are no longer to be found 8% fie 
Commonwealth Relations Office. Some have been deliberately destroyed as being of small 
interest ; some of nautical interest were transferred to the Admiralty in London, whilst others 
were transferred to variow authorities in India during 1924'. 
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CHAPTER XX 

MAP REPRODUCTION 

Outside Agencies - DEPARTMENTAL : Litlho-p~.inting - Photo-Lithography - 
POSTAGE STAMPS. 

Government Lithographic . . ..--, Press ...... had been started in Calcutta from 1823 under 
Dr. Nathaniel Rind [ 111, 298-9 I, and several private presses had been set up A later, the most efficient for map reproduction being that of Jean-Baptiste Tassin 

[ IV, 33 j, 469 1. E~rn 1840.. a section of the .Government .Press under Arthur 
Sanders of the Q.M.G.'s department had been set . aside . to work .. . for . the Surveyor 
General -. [ IV, 300, 313, 464 1. 

When Wroughton took office as Deputy Surveyor General in charge of the 
Calcutta offices in 1844, he found that it was the regular routine to lithograph 
63 copies each of all the revenue survey maps of Bihiir and Bengal-village- 
purgann~listrict-13 copies of each being coloured by hand for immediate distribu- 
tion [ rv, 209 ; V, 305 1. As a measure of economy he proposed 
not to lithograph village maps a t  all, inasmuch as the boundaries and interior details ... are 
delineated in the pergunnah maps, and in like manner only to lithograph those pergunnah 
maps which cannot be depicted in full ... in ... the district map. ... .Us0 to color ... only ten instead 
of 13 impressions. ... It is not ... advisable to reduce the number of ... impressions from 63, 
because after the first impression the expense is little beyond the cost of the paper. 
A special section of draughtsmen was engaged for this hand-colouringl. 

In November lS45 he reported that  the first four of the N.W.P. district maps 
that were now being compiled had been sent to press [ rv, 289 ; v, 305-6 ] ; 

I will not fail to forward for your examination ...a copy of every map received from the ... 
press, and as... transcripts ... can never present the accuracy shewn by the original, I shall. .. 
send the latter with 2 lithographic copies to the Hon'ble Court [ for the Atlas ; p. 306 1. 

I t  unfortunately happens that the lithographic press is a t  present in a very inefficient 
state ; the establishment is very limited [ 327 12. 

He sent a copy of the Etiiwah map to the Lieutena.at-Governor as a specimen 
of the whole series. "A moderate price would be fixed to ensure a demand from the 
public. ... As 300 copies only of each map will be struck off, ... early inLima1;ion 
of the wants of public officers should be given3 ". 

In  June 1547 Thuillier, who had now taken over charge of the Surveyor General's 
office: depreca.ted tlle aebolishrnent of the Government Press, describing the 
Drawing Branch ...as n most vn.luable and indispensable acljuncL to the Survey Department. 
... Without the aid ... of a Press capable of producing and n~ultiplying such records, the vast 
expense of a survey would be to a great extent negatived, and as there is no other Press in 
India a t  all capable of executing such ... work, the abolition of the Governmmt establishment 
would ... be attended with very serious ... detriment to the public service. ... 

The Press ... is quite inadequate to the demauds I am obliged to make on it. The great 
delay now made in bringing out the maps which have been compiled in this office is not only 
extremely prejudicial to the public sol-vice, but eqoally so to the pecuniary interests of Govern- 
ment. ... The maps now ready for the Press and lying in this office cannot be lit.hographod 
under ... about seven yeals, aclded to which the Bengal surveys now in rapidprogress will provide 
such an overwhelming accu~nulation ... that I have great hopes immediate measures will be 
taken to put the drawing branch on a more efficient footing. 

During the past twelve months only 8 of the N.W.P. district maps had been 
lithographed" out of a total of 34 that had been compilecl, besides 9 one-inch purgana 
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maps of Bih5r. Therc lay ready for the press 19 district nlaps of the N.W.P. and 
89 pargalzcL maps of the Lower Provinces. 

The perfection to which 1ithc~gl.aphy is now brought in Englancl makes mt: very anxious 
to ... talie advantage of it a ~ ~ d  spt)(l some of the Bcngal tlistrict maps homa for publication. ... 
1 will undertalir at  my own  risk nl~tl cc?st to try the cspcrin~ent, ant1 on the arrival of the litho- 
graphed copics, mliich I hope wiil 11c i l l  a short,er time than the C+oYrernment Press now takes 
to execute a single map, I shall ... compare the cost with the Superintentlent of the Prcss'. 

With C$0~*.:1.;11iieiit al)p?oval two clistrict maps were sent home to be litho- 
graphed by Wylcl cCr Co. [ IV, 294, 493 15 and 150 copies of each renchecl Calcutta 
eight months laher. The prints were "esecuted iu the most beautiful and clear 
style " M llicil " slnlost bears a conlparisol~ with engraving ", whilst the total cllarge 
for the two maps, including freight and insurance, came to 598-2-0, against the 
Calcutka estimate of 55. 600, or f 60. 
as the price of simply%hographing tlie JIirzaporo map without ... the expcnse of printing 
and paper. ... The work done in England is considerably clleaper, while it is sure and certain 
in its results. ... Estimating the time that the simplest ... maps take in going through the 
Gover~ment Press, I feel sure that so difficult a district as Mirzapore would not have been in 
the hands of the anthorities for Inany years to come3. 

The Mirzapore map a t  Rs. 6 a copy, and that of Puree a t  4 rupees, will pay the elltire cost 
by the sale of 90 copies, for which we have subscribers' names recorded [ 31 I 1. ... h the maps 
become more extensively lu~oun  the clemnnd for them is increased. ... By multiplying the 
number of copies tha price may be reduced4. 

Later in the year five more district maps were sent t,o Mryld with request for 300 
copies of each, 100 copies ove14ancl and the remainder by the Cape, "each district 
to be despatched as' soon as ready "6 .  The Directors now ordered that future maps 
should be sent officially t,o India House, and the Surveyor General urged that there 
should be no risk of infringement of copyright ; "the immense expense of engraving 
the sheets of the Indian Atlas can never be repaid if the copyright is infringed " [ I : 
256-8 ; v, 323-4 1. He shared Thuillier7s anxiety to speed up the compilation and 
printing of the revenue surveys ; 

The destructive ravages of climate and insects...render it peculiary desirable that such 
valuable and caqtly docume~its should be not exposed to the danger of being lost. ... The 
best mode of onsuring a satisfactory compilation under officia l...gu arantee would be to des- 
patch two rna~luscript copies to the India House by successive overland mails with an elnergent 
indent for the number of copies required6. 

Manuscripts of five more district maps were sent to India House at the end of 
18497. From 1861, however, these district maps were printed a t  the Surveyor 
General's office at  Calcutta as heavy arrears had accumulated in London. The 
parganu maps on the other hand went regularly to the Government Press, for it 
was impossible to send them also to London, and by 1851 their printing was much 
in arrears. It took fro111 October 1845 to January 1845 to print off 35 sheets of 
Bihir District. 

To counter the great shortage of lithographic draughtsnlen Tliuillier repeatedly 
urged that a section of the drawing staff and of the presses should be transferred 
to the Surveyor General's office under his,charge ; 

The PESS being under the Quartermaster General's Department ... I consider to be a great 
mistake ; I moan the Drawing Branch of it [ IV, 313 ; v, 32 j I. If  we had it here attached 
to  your office ... I should be able to make 8 very different show. Wroughton said the same8 

Twelve nlonths later he reported progress on the district maps ; 
Owing to tho inefficiency of the Government Lithographic Press, the publication progressed 

a t  the rote of about 4 to 5 districts per annum only. This was brought prominently to the 
notice of Government, and ... measures for the printing of the maps in England ... sanctioned, 
by which...with a few exceptions the whole. ..of the N.W.P. districts have now been published, 
snd...for the Bengal districts ... no delay ... need be anticipated. ... 
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Six still remain in the Calcutt.8 Press, and from the conatant demand made for them un- 
successfully I can form no itlea as to their probable time of publication. ... A want of paper is 
the cause assigned for their fi~rther detention. ... Until t,he Drawing Branch of the Lithographic 
Press is placed under t,he cont.rol of this Dapertment ... no satisfactol'y results can he expected. 
... Trouble caused in correspondence with the Press is extreme, and the  disappointment,^ in the 
issue of a map ... of more consequence. Not only the geographical maps o f  the North-\Vest 
Provinces arc thi~s  in arreaw. but the large-scale Bengal maps ... are greatly behindhand'. 

Askecl if he co11ld take over full control of the Press, he replied that this would 
entail a correspondence with almost evely public functionary in the country relating to ... orders 
for the lithographing of forms ... and returns of every imaginable description. ... The superin- 
tendence of such cluties ... is ... totally incompatible with mv present avocations. ... 

The Druwi~lg Branch ... is a distinct matter, ... the correct copying on transfer paper of the 
maps of this Department. ... The Surveyor General and myself are the ... interested parties in 
the contluct of this branch, ... and therefore t l s s i r o ~ ~  of seeing it put on an efficient footing. ... 

While the survey records are increasing, and have incrsasecl fourfold, the outturn of the 
Press remains in the same inefficient state it hns done for the last three or four years. ... Un- 
less some immediate steps are taken, the heavy arrears now lying in this office,-to the extent 
of eight years survey, never can be retxieved. 

He urged the transfer of the drawing branch under the charge of Mr. H. M. 
Smith to the Surveyor General's office, and thought that "with ... the proceeds 
from the sale of maps ... I should in a very short time ... turn this portion of the Press 
to a most advantageous account, and effect a considerable economy". He had 
arrears of 365 maps lying in his office awaiting printing- 
300 pergunnah maps-20 district maps, large scale-31 district and general, geographical 
ecale-14 index maps. ... At the average rate of progress made for several years past, ... 
such an amount of work could not be finished even in ten yeara2. 

I n  July 1851 Thuillier put forward definite proposals for placing the map- 
printing of the Department on a good working footing ; 

The remedial measures proposed are-1st. The increase of the dr8- department. 
2nd. The at.tachment to the office of an efficient lithographic press establishment. ... 
3rd. Some plan with the Hon'ble Court of Directors by which maps compiled in this 

country may be sent to England and there speedily executed and returned. 
The drawing branch of your Presidency office is manifestly inefficient. ... What we most 

require are good compilers, men of education and professional knowledge, who can be trained 
up to ...p ut together discordant materials, and exercise sound judgement. ... 

The want of an elffcient lithograp!lic p r a ~  t9 work in co:nbination with t,his office has long 
been ... felt. ... It is only by it frm arid unclleclretl i ~ l t ~ e r c o u ~ s ~  between the preaa and the clrawing 
branch of this office ( which does not now exist ) that t-hc public servica can ba carried on. ... 

With reference to ... some plan by which lnnps m q 7  be sent direct to ... England and there 
speedily executed and retuined, ... the systsni now in force ... meets the case. These =nap8 
are bearltif~llly lithographed by 5Zr. Walker, ancl returned without any  mav voidable clelay. ... 

A local press is absolutely necessary, and ... without one vory serious impediments ... would 
ensue. If every trifling requisition had to be sent home ... the delay would ... be prohibitory. 
At present many of the ~ e v e n u e  Sxvey maps on the larger scales are transferred to the stone 
ant1 distributed to the ... local authorities with considerable expedition, and this style of work is 
well done in Calcutta. 

Mr. Wyld's bill for lithographin,o 11 district maps, ... including all charges for freight 
insurance, etc., average Rs. 712 ea9h district, of 300 impressions. ... 

I believe in a very short time, by judicious management,, I coulcl make the Drawing Branch 
of the Lithographic Press fillly pay for itself. All that is now required is a emall increase of 
establishment to start the business in an efficient manner, to work off the heavy ... arrears, and 
keep pace with the impstus now given to survey operations all over the country3. 

Under Resolutio~l of the 5th December 1851 the-drawing branch of the Govern- 
ment Lithographic Press wns transferred to the Surveyor General's office, with 
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additional establishment bringing the full cost t.o Rs. 720 a month, including Rs. 100 
for the D.s.a. as Superintendent1. The establishment from the old press reported 
on 15th March, bringing two hand presses and equipment, which Thuillier considered 
quite insufficient for his needs, especially as the larger press was " a rough thing 
made by a bazar carpenter, requiring three times the amount of labour of a modem 
press". He asked leave " to procure two new iron presses ... of the most approved 
construction. ... They may be had for 600 to 700 rupees each". ... 

The number of lithographic stones received will be inadequate to keep the presses and t.he 
draftsmen a t  work. ... The orderof Government is therefore requested to my procuring the 
stones, ... 6 Imperial and 6 Royal, and such othe re...- the ... business may demand. Lithogra- 
phic stones are sold by the weight, from about 6 to 6 annas a pound. One stone of ... imperial 
aize would cost a t  this rate about Rs. 60. ... 

Nothing has been made over to me ... to carry on even a single press ... nor can such articles 
... be spared. ... In  order to save Government any further expenses ... t.he proceeds derived from 
the sale of maps should be made available, the funds obtained in this way ... now in my hands 
anlounting to about 4,700 rupees. ... 

The accommodation in the house occupied by the Surveyor General's office being totally 
inadequate for the addition of the Press, I have had it removed to very ... convenient premises 
in the immediate vicinity. ... It is of the first importance that the two establishments shodd 
be as close together as possible. As time and opportunity permit I am anxious to makg this 
establishment equal to every description of printing and engraving work, for the want of which 
Calcutta is so ... behind every other place. ... 

The appointment of a competent Head Assjstant...is ... of considerable importance. Mr. 
H. bi. Smith, a draftsman in the Quarter Master General's Department who is an accomplished 
artist in lithographic drawing ... hm applied. ... I have informed Mr. Smith that I shdl very 
pl-ed to nominate him provided he can obtain the consent of his immediate m1perior~2. - 

All these proposals were approved except the appropriation of map sales ; 
His Lordship is unable to sanction this proposal, and he desires that all savings accumulated 

now, and all that may be accumulated hereafter, from the sale of maps, be fo~warded to the 
General Treasury ... to the credit of Government. YOU ~hould always apply ... for permission to 
make a,ny purchases ... for the Press3. 

Smith's transfer was effected from 17th April. Three promising Indian draughts- 
me,n were also engaged, and the Surveyor General agreed that the services of all the 
baughtsrnen of the main drawing office should be available for litho-drawing when 
necessary. After a year's work Thuillier made proposals for increasing output ; 

The small establishment4 is becoming very efficient in so far as the present style of doing 
work by mean3 of transfer paper is concerned. With a drag a t  starting of about tenyears 
amears, ... the est.ablishrnent. ..has been sufficient to meet our most pressing wants, but i t  
p~nnot  be expected to work up to the steam power of t,he surveys now in force. Many of the 
old valuable materials, ... therefore, embracing parts of the conntrg entirely unhown,  
b11t eagerly sought after, must given way to the pressure caused by new surveys. ... 

An intermecliat,e man is required ... to watch the press the impressions are coming off, to 
guard against all imperfections and to ensure cleanliness and cme on the part of the printers. 
An Enst Inclian on ... 40 rupees would suffice. ... Provisioll sllould be macle for the st,or.e comect- 
ing, by the adclit,ion of ... draftsmen on the ordinary - ~ . .  sn.laries, sny 25 to 30 r ~ ~ p e e s  a month. ... 

The method of ... tmnsxr @per' i6 open to many disaclv~.~~tages ... caused chiefly );%:in- 
fluences of t.he ntmosphere, which are so opposed to lit,hographv that during the hot season the 
office hours are from 6 a.m. until noon, imprsssions not being pul1ed after 10 &.m., and the \,- ..- ._._ - - -  
transfer &frs.c\.ings o f ~ k ~ ~ 6 - ~ K c l 5 i ~ b o ~ a t " e  maps beconle SO affected a~ to spoil before they can 
~ossibly be finished by the draftsman. Hence large maps ... are obliged to be cut off in small 
wetions ancl put on the stone piecemeal. Every sepa,laate transfer enda.ngers the appear8nce 
of...the expansion and cont,raction of paper which must be applied to t,he stone wet ; the chalices 
qf 8 perfect union of the sections is ... extremely problematical. ... 

The i~ll~rovements ... made in lithography in England allcl on the Continent. consist of... 
sngr&ng un the atone, ... performed so exquisitely as to give results almost as fine as copper- 
plate engraving. ... The art  of engraving on the stone is not yet known in Calcutta, and it 
would...be a step in the right direction if we could secure...& competent artist fromEngland. ... 
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Another improvement which I have long contemplat.ed is the titrletl lithography, or printi~lg 
in colors [ 319 1. The imrnense q11antit.y of coloring work t,hronn on ... the: draftsmen in 
the two drawing branches. .. is ... a heavy expense. ... 

Two good new presses wit.11 the latest improvenle~~ts ( double side lever )...sanctioned by the 
Bengal Government ... are not large enough for maps oP the more important descript,ion, ... 
the preparation of which - cutting them into several sections ancl printing off on separate: 
stones and sheets of paper, the rejoining of which is a most difficult job- ... detracting, great,ly 
kom the appea.rance ... of a map. ... 

With goocl draftsmen and good presses it is essential to have good Paper, ... oti.rerwise the 
labor is half lost, and the maps ... are not sr~ficiently stout t.0 bear handling. Nearly 8.11 t h ~ :  
maps published have been ...p ot  on the most Liilnsy and wretched pn-per imaginrlble. ... Great 
endeavours have been macle t,o obtain a better article. ... The Superintenderlt of the Press 
consent,ed in October last to forward my indent contnining a good specimen of lithographic. 
paper ... to the India House'. 

The Directors refused the services of' a mall f ' r o ~ ~  Euglaild to introduce eligra\:ing 
on stone, but arraiigecl for supply of a larger press and "first-rate paper"'. 

In Feb~va,ry 18.54 Thuillier rrns called on t-o drop all nlap reproduction and clerote 
the n~hole resources of his establisl~me~lt to the prhltiug of Postage St,anlps: &ud the 
manner in which lie succeeded in this colossa.1 t,nsk is described sel?a.rately [ 332-j 1. 
1)uring the stress of this special work the number of presses was iucreasetl, severa,l 
new ones being made up in the Alathemat.ical Ii~strnnlent Jlaker's worksllop micler 
the skilled direct,ion of Saiyad 3lohsin Husain. F~u the r  addition mas ~uade by the 
purchase of prcsses and accessories tohat had arrived from Erlglancl on t,he order of the 
Military Orphan Society ~vhich had since lost, the Government contract for printin$. 
The staff was increased so that ut the clofie of the emergency the Departmellt was 
altogether in a very much stro~iger position. By September 1865 e~t~ablishmellt hacl 
risen t,o Rs. 2,002 a rtloiith, and, writes Thuillier, 
we have now ... 17 large ancl small presses, 10 of lvhich ale "iron-scraper" by Dean & Solw & 
Straker of London and Craig [greig] of Edinburgll. These vary in size...and are .crery fille 
machines containirlg the latest improvements. ... At ths tune 1 was callad on to lithograph tllcb 
postagesta~nps in Febniary 1854 I had only 8 or 4 presses, and. ..l wag obliged to lllakc up 
several wooden presses in the Mathematical Instr~unent Department. ... In a very short 
time eight very excellent presses of the " acraper and double-side laver" principle were turned 
out,, on whicli most of the Postage Stamps were printed. ... 

The stones are all imported ( German ), and those fitting the largost presses nre beauti- 
ful. ... In  Calcutta only stones of a vew small size are prnclirable ; these are likewise imported 
and sold a t  4 to 5 nnnas per Ib. The largest stones are sold in England a t  2$ to 6d. per ]I>. 
We have 110 Indian &tones in use, but I have seen specimuns from the Asiatic Society of some 
rough pieces obtained from variow parts of blclia [ IT-, 3 13, 466 1. bllt unless large ~ l i ~ h ~  of a11 
average thickrless are procurable, they mill cnnlr into but little practical use. - 

Good pa.pcr ... for litllogral~hic printing ... is easclLtia1 i" prdcl~cc;? gnotl irr~l)rc.s$iou.3. 
wu yrocum fro111 E~igla~irl through tllr Stationer>. T):>p~~.t,n~cnt ; ... wc mi: now well supplied 
with the lJrcjper nrticlc of all sizes. 

The tra,~~sfc:r paper is Chinil,, ohtiti11 .c.d...ilirec!t. t'l.vtr~ Chnton. ... fhoh IJRpel is ,lot procur- 
able in t,he mctrket here, but it.s soft. tc.xtjurc I I . I ~ ( ~  {lecalier pr0pWty is the he~t.  ~c{npt ,~d for 
lithograghy. Tllc solutior~ of gamboge nntl i.+iuglass is n.pplied in this ofice. 

The t,re.nsfcr, 11) well a.s printing, ink is made itp I J I I  tht: prvmises. ... The hrdt Ianlp-l,liLck 
is lnade fro111 ttu.pent.inl: wick lamps. but this is eqlc-wive and only user1 for \.r:l.y fine marl;. 

'rhe linseed oil for t,he varnish should be of the purest quality". ... 
-4 grent clesrderat,~~ m... is ,L gooti supply of soit ur I'nm water for SetLulg the sru~lt.s tht: 

sponge cluring printi~lg : for the \ V H I I ~  of thin T $5-as unnble to socceed wit11 the red postage 
labels for solnc tune. ... We nua- keep lttge Pegu stjoni: jars wit11 tin covcsrs h.lving lock 
1 ; o ~  to contain snfficient qnnntitj- for Lhe whole of t1lm hot wenther. 

The very hot months are ... very l~ostile to lithogrnphv ; r~fter 9 or 10 o'rloc:k i r ~  the: 1nor1Liug 
it is difficult to ptlll good impressions [ 328, j;? -3 1. ... 

Lithographic drawing demands corlstttnt practice ; witllout this t,he litr~rcl fi~ils irl tltr rlel~caic. 
work a ~ l d  becomeh uulwed the preparotiorl of the pen&. ... 
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I n  addition t,o the Press attached to this office, the Chief Engineer has recently established 
one for...the Department of Public Works, ... whilst all the ordinary Form work ... is executed 
a t  the old Government Press attached to the Stationerv Dei~artment'. 

To the Surveyor General's request that the shekts 01 the HimBlayan survey should 
be lithographed in colours [ 20s. 318-9 1, he replied in June 1555 that 
a t  present owing to the exfl'n;ordinary and overpowering heat and clenseness of the atmosphere 
i t  would be quite vain to attempt such delicate work. ... Such a task will require very full and 
cnreful superint,enclence. ... I t  mill be essential to do it during the regular hours of business in 
the early morning. ... Each sheet will require four separate tracings and transfers to the stone. 

The hill-shading must be clone in light black and printed separately from the names ; 
... neutral tint cannot be mastered. ... Delicate printing will be necessary, and I propose to make 
the lamp-black from turpentine wicks which will give far bettcr results than mustard 
oil lamps [ 333 1'. 

The following year he reported that several of the draughtsmell were now able 
to draw direct on to the stone, getting much better results than by the transfer 
paper, but in 1857 he had to apologise for the poor results of two-colour printing 
on Lumsden's sketch map of the I i i~rram valley [ p1. 2 ] ; 

The attempt at, expressing the ground in chalk on t,he stone and by sepe.rate printings has 
not been so successful as I...hoped for. ... As this is the first time we have executed such ... 
work, allowances must be made. ... I look forward to being soon able to turn out a sketch map 
of this nature in considorably less time3. 

Two years later Waugh again pressed for the Himiilaya sheets, and while regrett- 
ing that no start had yet been made Thuillier replied that 
the difficulty and labour is so great as to make me despair of ever being able to meet your 
expectation or your wishes. ... [ He doscribed ] the very intricate nature of these plans, ... 
[ and told of ] the reluctallce of our draftsmen to attempt the task which has been pronounced 
by Mr. Walker ... to make even English engravers hesitate. ... 

An attempt must be made to print the topographical details in separate colours ; without 
this I have no hope of the names being readable over the heavy mass of hill configuration. ... 
Printing in colours, however, is quite in its infancy in this office and, until we are supplied with 
the very purest materials ... which are not to be found in Calcutta, and until we have better and 
more educated printers, ... I fear no great progress can be expected in an art  which 11m not 
very long been fully developed even in England. ... 

As soon as our first specimen is ready it shall be submitted for your inspection4. 
Work went better than expected and Thuillier reported two m o n t h  later ; 
The hills have been drawn on the stona in chalk and the other details by the usual transfer. 

The indexing, or registering, of the paper on four Meren t  stones is 80 difficult and uncertain 
owing to the unequal expansion of the paper on different. days, and by different wettings, as 
to render it very improbable that we shall be able to succeed with the heavier sections. The 
present one had to be redrawn and retransferred several times. ... 

The hill shading I think will answer well ; ... Mr. llusgrove will improve es he goes on. 
This is the first attempt only. The black writing contrasts well with the soft chalk shading, 
the results being produced from different stones and by separate printing. The drainage being 
blue relieves the hill-shading, and loolrs very well. ... We are very badly off for the red colour 
which is very hostile to clear printing, but I have sent to England for ... colours of all kinds. ... 

The lines of latitude and longitude and margin are in blue. This is necessary for preserving 
the true values and positions of the sites of places which we fild muut be of the same colo~u 
and printing ns the streams to which they have such close proximity. We are now engaged in 
trying to effect better registration by means ofrtrecing and drawing all details on the stone5. 

In January 1862 the complete set of 14 sheets, with an extra sheet for index and 
title, was issued in atlas form [ 208, 319 ; pls, 6, 10 16. Mont,gomerie was the first t.o 
send his congratnlution ; " I am delighted trio hear that you have finished the degree 
sheets. What o, triumph over the Geographer [ Jolln Walker] and the Inclisn 
sea. Your Atlas will be well wortlly of e place in t,he Exhibit,ion " 7. Thuillier 
mas proud to  report 

These ... elaborate maps, on the scale of four miles to the inch, delineating this most difficult ... mountainous country, were executed in the style of chromo-lithography, each plate having 
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four printings, and by a combination of chalk drawing for the hills direct on the stone, with 
transfer drawing for the outline, writing, and figures, a very successful result was produced. ... 
9 copy of the same atlas sent to the Great Exl~ibition of England [ 1862 ]...h~s...obtained 

for the Department the honour of a prize medal, a further incentive towards effecting still 
greater improvements in the beautiful art of printing from the stone [ pl. 10 11. 

Three sets of the atlas mere despatched to England in May 1862, one copy for 
the Council of India, one for Sir George Everest, and another for Sir Andrew Waugh 
under whose direction both survey and publication had been effected [ 319 1. 

Thuillier was even better pleased with the map covering Johnstone's survey of 
the Derajat [ 219 ] ; " The preparation of this map has been tedions job, ... litho- 
graphed and issued in a style which has never before been arrived a t  in India"2. 

In 1856 the Surveyor General applied w:ithout success for the services of William 
Glynn [ IV, 384 ; v, 419 1, a keen amateur photographer, to assist in experiments a t  
Dehra Diin " with the view of ascertaining whether the art of photography ... can 
be applied to ... multiplying copies of manuscript maps. "3. 

In 1857 two plans were sent ollt from the Ordnance Survey at Southampton 
as specimens of the use of photography in reducing maps from one scale to another. 
These were lost in transit during the disturbances of 1857 and, when asking for 
replacements the Surveyor General asked for two "complete sets of 1st class photo- 
graphic apparatus suitable to the purpose of multiplying plans by photography 
[ 141 1". These two sets were purchased by the Ordnance Survey and reached 
Calcntta in January 1860 hut, writes Thuillier in May 1861, 
with my present in~lequate staff and manifold avocations I am totally unable to devote 
nrficient time or attention to this fascinating study. ... Without a practical photographer of 
aclinowledged experience on this particular ... work attached to my establishment, I fear OIU 

amateur experiments mould only I d  to expense end loss of valuable time4. 
Meanwhile Government had approved the local purchase of a camera and 

photographic apparat,ns for the Kashmir survey where Melville made good use of 
them though not on actual map reproduction [ 141, 235 1. 

Whilst on furlough during 1869, Depree visited Southampton, and reported on 
the process of photo-zincography. Town plans of scale 1 : 600 were reduced to 
scale 1 : 2500 to make parish plans, which were then further reduced to make 6-inch 
count,j- plans. The Sul-veyor General agreed. however, with the Director General 
of Ord~lance Survey that the system wolllcl be of little use in India for the rednction 
of one-inch topographical maps to the quarter-inch scale ; "maps would have to be 
specially clrawn for silch reduction "5. 

From 1st June 1862, however. a small photo-branch was started at Calcutta 
under two Sapper n.c.0.'~ sent out from Southampton6, whilst a t  Dehra Diin 
where the Kashmir party wns in recess, the photographic apparatus was '.employed 
in furnishing preliminary copies for c~merlt use until the originals are engraved 
and pliblished ". "But the results. though exceedingly usefill, fall short of what is 
produced by photo-zincography or photo-lithography "'. 

Whilst on f~wlough in England in 1864-6, Hennessey spent several months a t  
Southampton where he mastered the art of photo-zincography. 011 his return to 
Dehra in March 1866, he auperinte~~ded t,he erection of a press, and from that time 
onwards trained a aucces~ion of officers in the work. Of these James Waterhouse, 
of the Artillery, joined a t  Calcntta in Jnly 1866, and held charge off and on till 
18!,5. from 3rd March 1867s. 
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During 1853, under instructions from the Court of Directors, the Government 
of India called on the Calcutta Mint to produce designs for a series of postage 
stamps ; their requirements could not be met by printers in England for two or 
three years. The Mint designed a two-anna stamp with lion and palm-tree, and 
printed about a, million of them in green, but these were never issued. They also 
designed a red half-anna stamp, but had no facilities for printing and in JanuaV 
1854 Government asked the Deputy Surveyor General if stamps could be printed 
on the presses that were now installed a t  the Surveyor General's office. On 22nd 
February Thuillier submitted proposals for taking up the work, together with designs 
with the Queen's head prepared by his head draughtsman, Mariano Smith1 [357, 360], 

The =companying four specimens ... have been drawn on transfer paper and struck in 
a hurried manner. If these designs are approved, 1 propose to get them carefi~lly engraved 
on the stone end then multiplied by transfer so as to cover a moderate size stone containing 
... 144 stamps, which being pulled in8 Royal size press. 300 sheets may be obtained in one day, 
and on an average one million per mensem, provided always that the drawings on the stone 
do not become thick and bad. ... 

1 have ... estimated ... for an  increase of only 6 presses with 8 complement of working men, 
and two pre~aea spare ... for transfer purposes. ... The entire establishment ... will ...produce 
30 millions of stamps a t  a cost of about 200 rupees a million, not inclueive of paper. The 
paper, of which apecimem have been furnished from Serampore with a watermark on it is of 
too rough 8 texture. If a h e r  ...p aper can be supplied it will answer ... against counterfeit. ... 

The stamps in single colour are the most easily produced ...[ and 1 more businesslike. The 
double colours will require immense time and care. ... 

I n  the Superintendent of the Press, Mr. H. M. Smith the Government possess a most excellent 
...p ublic servant to whom is due all the credit of the designs2. 

Government approved the increase of establishment and purchase of extra equip- 
ment [32g ]. At the Stationery Office, a suitable paper was 
received from England, on which the stamps for deed and promissory notes are struck off. 
This,..is well fitted for Lithographic purpoees, and being ... covered with a good and distinct 
watermark will ... serve for the postage stamps until a more suitable article is e ~ p r - 1 ~  d e a ,  

The first point of importance, wrote Thuillier, was 
a representation of Her Majesty's head. After repeated trials, ... a bust drawn on transfer 
paper and afterwards engraved upon the stone, with the words "India" a t  the top ... and "Half 
h" a t  the bottom, waa adopted. ... A eufficient number were laid off upon the done so as 
to preserve uniformity and to form a oonvenient block of one hundred and twenty, three of 
such blocke filling the sheet of stamp paper. ... 

A...number of stones were prepared and, after many disappointments and usceasing 
labour, ... were charged with the red vermillion English lithographic ink4, 8 very m a l l  quantity 
of which I happened to have by me, and a few hundred sheets were struck off and transmitted 
to Bombay by the steamer of the 6th instant. 

On the ... English ... vermillion ink being expended, colour of apparently sknilar quality was 
obtained from the Stamp Office, but this was found entirely to destroy the imprassions on the 
stone, the proofs coming off thick and smeared ... so as to render the stamps unserviceable. 

Prompt orders were despatched to Bombay to suspend sale, but a few reached 
the public. Thuillier made another trial ; 

All the etones...were cleaned off, and the whole of the materials ... were made up fresh from 
the purest ingredients obtained from the ... dispensary, and in our own presence, doubb having 
arisen= the to purity of the transfer ink...previously used. ... TO secure a good standard, ... a 
careful engraving on copper has been made6, ... and from this plate transfers have been' 
obtained which are undoubtedly superior to the former lithographic standerd. 

With these precautio ns... the blocks were again formed on the atones, ... but in smaller 
blocks of ... 06 each. ... more conveniently saleable in equal rupees, and from the sharpness of 
the transfers from the copper plate I fully hoped that success would attend. ... Printing ... has 
been tried both gerly, in the morning and late a t  night, and no pains have been spared to 
guard against the defeats whidh have hitherto pravsnted them from being etruck off. 

-The results were,bitbrly disappointing ; 
I 
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It is evident that lithography in this country, and during the hot season especially, cannot 
be relied upon, and ... steps should be taken to procure proper stamps from England. 

Attempts were then made to print in blue ; cobalt was no better than vermillion, 
but refined indigo was more promising, whilst black mas better still ; 
The impression in black is distinct and h e .  The printing ink--composed of simple lamp. 
black obtained from the best turpentine wick lamps-...works so well with our maps that we 
should find no difficulty in proceeding a t  once with the stamps in this style. ... The large 
shee ts... do not print so well as the small ones. ... 

I...recommend that the half-anm stamps be proceeded with a t  once in simple black 
printing, and in single blocks. ... The blue colour, if successful, can be reserved for the one- 
enna stamp, and to ensure a due contrast ... for night work a t  the post offices, a different shape 
stamp can easily be adopted1. 

Further experiments with indigo were, however, successful, and on the 5th May 
Thuillier reported in person to  the Governor General that  good progress mas being 
made with the half-annastamps in blue, of which "during ...y esterday alone, the first 
day of real progress, by keeping the presses a t  work double hours ", nearly a lac and 
a half of stamps had been printed off. Arrangements were now made for officials 
of the Stamp Office to take the stamps over from the press about once a week. On 
the 11 th Thuillier reported that 
the printing of the half-anna stamps in blue haa progressed very satisfactorily indeed. Up to 
the present date one million and a quarter ... have been struck off and, by employing our estab- 
liehment and presses from 6 a.m., until 8 p.m.-two hours intervening for refreshment-I 
am now able to obtain about 3 lacs per diem. This number will be increased when additional 
presses can be procured, and for which due arrangements have been made for getting the 
manufacture in Calcutta as speedily as possible. ... 

I respectfully solicit permission to remunerate the printers and pressmen by payment for 
the number of extra hours they are actually employed deily, which ie equal to a full day's 
ordinary work. ... The establishment has shewn the utmost activity and good will. 

The Survey had to make all security arrangements because the Stamp O5ce 
officials declined to keep the long working hours ; 

I have been supplied &th the Gtennarkrhed paper in the original boxes as received from 
England, containing 15 reams. ... If we return an  equal quantity of paper stamped with 
postage labels every object is attained. It will not be practicable to lock up the lithographic 
stones in chests ; they cannot easily be removed from the presses. ... 

The press room is guarded by a jemadar and four burkundauzes day and night, whilst 
the room where the paper is kept is locked up on a11 sides. Every person ... is searched on going 
out, and from ... my own constant attendance ... I believe every possible prot.ect,ion is afforded 
for the safety of the stamps2. 

On the 26th June Thuillier reported that 
up to the present date 133 millions of the half-anna labels hare been stlsuck off and delivered 
to the st,amp Office. I had hoped to have great,ly exceeded this number, but owing to the 
Ramazan fast of the Mahornrnedans, which conlrnenced on the 27th of May and has been 
strictly observed by the greatest proportion of my pressmen and printers, i t  has been found 
impossible for the men to work clouble hours. This restriction will ... be removed in two days, 
when we shall proceed with renewed vigor and extended means3. 

The last of the fonr wooden presses-imperial size-double side lever actmion- 
ordered from the xvorkshop in March was delivered on 20th June. They were 
"so good and well adapted.. .not only for the postage stamps, but for the general 
mapping business" that  Thuillier ordered four more of the same pattern4. 

The stamps were scrutinized in the Stamp Office and 20,000 blocks mere rejected 
from those delivered on 14th July, some of them "spoilt ... owing to  the imperfect 
cutting of the paper into separate sheets ". Thuillier co~nnlentecl that  
the whole of these sheets have been carefully examined, and gone through several hands in 
this office. All those which were ...p assable have again pmsed through my own hands and, 
although a great many may be ... saleable, ... I am anxious to allow none to be distributed that 
are not really good, and I have therefore condemned the whole with the exception of 58 sheets 
which appear perfectly fit for use. ... The remaining 15,000 ... I am quite content to accept 
your opinion of them. ... These rejections ... amount to scarcely two of our best day's work. 
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By 31st July the last batch of the 30  nill lion half-anna blue were handed over. -, 
and start made on the one-anna ; 

A fair contrast with the half-anna label being essential, I determined on again persevering 
with the red colour. ... By meal- of our improved materials and the constant experiments, ... 
the. ..one-amla labels are now printing ... steadily . ..and, although more time and care are requir- 
ed in the manipulation, ... I trust an ample supply will be speedily obtained. ... 

The number required, ... not more than 5 nullions, will be ready within the present month. 
Of the half-a.nna, 1-am informed that when 35 millions have been completed no more will be 
required. On Lhe pre.sent date, 1 l th  August. we have ... 

Half-ama, blue, 31,743,360 labels, value Rs. 991,980. 
One-anm, red, 2,562,112 ,, ,, Rs. 161,382. 

A considerable number have been rejected on account of imperfections in printing, damaged 
paper, and bacl cutting of the treble-bloclr sheets into single blocks. This was to be expected 
when we take into consideration the extreme haste with which the work has been executed- 
a considerable portion having been done by candle-light ...- very ... inexperienced men we have 
been obliged to entertain and instrucGand the new machines. ... 

A flaw in a single label invalidating the whole block, about 20,000 blocks have thus bee11 
rejected. ... Somewhat relieved by the quantity in store, more time can now be devoted, and ... 
better printing secured. The cutting of the sheets I have also provided for in this office, es 
their appearance suffered by ... tearing them in the Stamp Department. 

Start was now made with the four-anna stamps in red and blue ; 
A standard ... has been engraved and several experiments made in printing in two colours. 

... These labels have all been protectecl by the watermark, and only one dozen placed on each 
sheet, with the double object of facilitating the postal accounts and rendering the printing 
essier. ... The difficulties, however, of the double printing a.re so great that I fear it will not be 
practicable to produce the four-anna stamp in this style in sufficient quantities. The register- 
ing ... of the paper on the stones demands the uninterrupted presence of a European assistant 
of experience. ... Many sheets will have to be rejected. ... 

The eight-ama label has not yet been comrnenc ed... because the Director General ... hoped 
the 4--a one would supercede the necessity of a higher label. ... A two-anna label has lately 
been suggested and a standard is now engraving for it1. 

After yet another hitch over the supply of vermillion, and the usual interruption 
by the Pujah holidays, printing was brought to a close, and delivery of the last 
consignment made on 28th October, bringing the total to 

Half-Anna, blue, 31,958, 784, value Rs. 988,712 
One-Anna, red, 7,858, 368, ,, Rs. 491,148 
Four-Anna, red and blue, 206, 040, ,, Rs. 51,510. 

The standard copper plates [ writes Thuillier ] have been carefully placed under lock and 
key under my own seal and that of the Supervisor of Stamps, and the blocks on the stones have 
all been cleaned off. I shall be prepared to strike off additional quantities ... whenever it is 
the pleasure of Government. ... Every sheet of ... watermarked paper has been duly ... accounted 
for. ... The current duties of the press in the mapping clepartment will now be resumed2. 

During December and the following March, two more batches of the four-anna 
stamps were struck off, to the number of over one million labels or stamps. For 
the second printing they were set 24 to a block instead of 12, to  economise in the 
watermarked paper and in printing time3. 

I11 July 1855 a further one month's supply of the half and one-anna stamps 
were called for and printing continued as demand required until news came that  
the supply of stamps from England had rea6hed Bombay in October'. Four-anna 
stamps were completed with the second colour and the last were delivered to 
the Stamp Department on 3rd November. The final total of stamps numbered 
47,732,596, to the value of Rupees 21 lacs, 180,6685. 

I n  recognition of his part in carrying out this formidable task-altogether be- 
yond his duties as Deputy Surveyor General, Superintendent of Revenue Surveys 
and Mathematical Instrument Department-Thuillier was granted a special allow- 
ance of Rs. 350 a month, which he drew from February 1854 to November 1855. 
He records that 
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the device for the stamps and the success in printing then1 in colours were entirely due to Mr. 
Smith's unwearied labours. ... Disappointment attended our first encleavours, but by per- 
severance of no ordimry charncter the clifficillties were a t  last surmounted, and the tlemands ... 
for ... thirty millions of. hentls were nctuslly complied with under the time estimatetl, and 
sufficiently early to permit of tho introduction of the new Postage Act on the date intended. 
This coulcl only be effected by prosecuting the duty double hours which involved ... superin- 
tendence from 6 a.m. until nearly 9 p.m. daily. In  consicleration of this duty Rs. 100 was 
added to Mr. Smith's salary, which no servant of the Government ever more richly deserved'. 

Several of the stones and plates on which the various experimental and working 
designs had been laic1 clown were preserved a t  the Surveyor General's office, and a t  
various times, 1890, 1894, and 1915, coloured prints on common paper have been 
taken, soine being printed within a border bearing the note "Facsiinile copy, 1894 ", 
others with the printed word SPECINEN spaced on the reverse. 

In  1916 and 1922 these 9 stones and 6 steel and copper plates were officially 
presented to the Royal Philatelic Society in London, together with 10 sheets of 
specimen stamps [ pl. 20 12. These plates had been engraved by "Numeruddin" 
from designs by Mariano Smith [ 332 1. 

Copies of letters from D.S.G.'s correspondence book of 1852-5, and of a few 
specimen stamps have been lodged in the Survey Library a t  Dehra DGn [ special 
shelf, Q 52 1. Other accounts will be founcl ; 

Report by Mr. Douglas Garth before the Royal Philatelic Society, 9th January 1891. 
Fkport read on 6th March 1891, by Mr. T. I(. Tapling after a visit to Calcutta during 1889. 
Report on Postage Stumpe of British India & Ceylon covering these two papers, pub. by the 

Philatelic Society. London. 1892. 
Bengal Paat & Preeeni. XI, 1915 ( 234 . The C a b d h  Printed Poetuge Stump8 of 1854-5. 

Wilmot Corfield, Curator, Royal Philatelic Society. 
Slatawnan, 12th Jan. 1954. letter from Ramesh K. Ghoshal, 10-1-1954. 
The Indian Archivee. v1rr/2, July-Dec., 1954. The Indian Poslage Stumpe of 1854-5. 

R. H. Phillimore. 
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CHAPTER ',XI 

AT_)JIINISTRATION : THE SURT'EYOE: CEKER-1L 

HEN lie t,ool; over charge of the Depa.rtmeut on 16th Decemher 1S43: d n d r e ~ r  
M'augll llad served eight years \\;it11 the trigon~nletrical surrey nllcler ET-erest, 
and llad acquired thorough lcnon-ledge of its 11rinciples A I ~  1)1.actices? alld of 

all Everest's plans for the future. He had w01l Everest's complet,e collfidellce, 
during the eighteen years that  lle held charge of the clouble post of Surveyor Cielleral 
and Sul'erintendeut of the Great Trigonometrical Survey, he prorecl all adllli11- ,-.- .. 
lsirator and organizer of outstanding talent, under whose direction the trigononletri- 
caI survey was estendecl ~videly on tlie soundest geodetic principles, whi!;-;t to1)o- 
gr,zl)liical surveys a i d  nlapl)ing, in 1~11ich he had no previous apprenticeship, jvere 
develol)ed to an esteilt hardly tliought of by Everest. Reveliue surveys nrere 
elitellded in all three presidencies but, as in Ererest's time, did not call for tile 
Surveyor General's persoiial direction. 

Waugh started without a deputy, for the 110st of Deputy S u r v e ~ ~ o r  Generd and 
Snperinteiident of Revenue Surveys hsd been vacated by Bedford ill January 
1843, alld nras not filled until Wrought011 returnecl from furlong11 in 3Iarcll 1844. 
He a t  once took over control of the revenue surveys of the Bellgal Presidency 
under the Boarcl of Reveilue a t  Fort 14Tilliai~i, and on Waugh's departure up coulit.ry 
assumed charge of the Surveyor General's ofices st Calcutta [ 348 1. JTaugh left 
Calcutta in October 1S44, to  niake his headquart,ers a t  A l l a h ~ b ~ d  for the betkr  
control of his trigoi.~ometrical parties [ 122 1. Delira Dun and Rlussoorie were 
temporarily abandoned. 

Allahabizd n.nd Benares are the two stations specifjocl in thz Hon'ble Corlrt'. clespetoh as 
t he  most appropriate localities for my heaclcliiarters ill the field [ Ir, 310 1. illlahabad ,nay be 
considerecl the lllore eligible. ... It.-: l~roxin~i ty  to the Karnra ~rlericlian shoalrl not be lost sight 
of ; ... operations in t1la.t quarter ... have hitherto proceeded at 21 very slow rate [ 1 1  11. 

His jourlley by boat up the Ganges, accom~a~i~ied by a select staff of clerics, corn- 
pnter*, and draughtsmen, took nearly seven weeks [ IV, 170 ]. 

Ulllike Everest Waugh took no regular share in fielcl operations, but Bept 
llimself free to tour romlcl his field parties inspecting ancl aclvising llis lllnllj- 
officers. Rennjr had taken furlough and Jaines had diecl ; Short,rede failecl again. 
yolzllg inilitary officers were brought in. alicl sonle of t,he niore experienced of the 
civil assistallts succeeded to esecut1s.e c!iarges. -4rrangenients: had to he lllade for 

the parties from one meridian to another, anti to tha new longitndina] 
series that  was to rml froin Rollilkhand to Purllea throt~,all the tarni forest along the 
foot of the HilnBlaya. • 

Ton;arc's the end of 15-16; he foni:d i t  conrenieiit to shift headquarters from 
~ l l g h ~ b ~ d  to a rnore central situation a t  Dighn GhZt between Diiiapore and Patna 
[ 13 91s. I, 3 1. Time hncl come to measure n ne~v base-line a t  the foot of the hills 
north-east of Purnea, which callecl for the presence of the Surveyor General himself 
ancl two of his field parties. Whilst his office niovecl to Digha, lie hiinself nlarched 

to inspect the site a t  Soli~zkhoda which Walker hncl selected. He I)!anlld 
to  spellcl the rains of lS47 a t  Darjeeling, and on lVallrer's iultimely cleath he llinlself 
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took over tlle special triangulation in the Sikkinl Hills from wllich to fix the posi- 
tions and heights of Iiangchenjun~a and surrounding peaks. This occupiecl hi111 till 
i t  was time in November to  start measurement of the base [ 19-20 1. 

Following the Sikh \Var of 1 S P 6  and the British occupation of tlle Punjab the 
Surveyor General was called on to  extend triangulation to the west [ 34 1. No party 
would be available before October 1847 ancl Waugh llinlself was engaged 
in supervising the Bengnl parties and in niakir~g preparations for the nlessuremont of a b u e  of 
verification for these provinces. This important ... undertaking I hope ... to finish by 15th Feb. 
1948, ~ f t a r  which I shall be free to proceed myuelf to the North-West. ... Thore is no man in 
Intlio a t  this time to whom I coalad delegate the task of s:~perintentlinq the base. ... Co!)t~in 
R6liny ... has not yet returned from England, and he is the only officer esccpting m!rself who 
h w  been instructed in t.his p ~ r t i c ~ l a r  branc11 of a g~odesist , '~ duties. ... 

Aftel- the mea~urenient is complateci the work ... in Rengal will ... rlot reqturo my presence'. 
On completion of the base-line measurement, therefore, Waugh marched west 

to  Dehra, Diin, his route being planned to run- 
P~lrnea, 29th J ~ n u a r y  1848-Bhagulpore, 8th February-Jfonghyr, 11th-Dinapore, Slst- 

Ghazeepore, 4th March-Benares, 9th-All~habacl. 13th-Cawnpore, 29t,h-Allygarh, let,h 
April-Mee~.ut, 25th-Dehra Dun, 3rd MayZ. 

From now till his retirement he made his headquarters a t  Dehra Diin and 
,Mussoorie. He bought Lauriston as his rzsidence in Mussoorie, and lnaiiltained 
a small office and observatory there during the rains [ 13s 1. He devoted much of 
his attention to  the north-west and to  the HimBlaya mountains, taking particular 
interest in the heights of the snow peaks, and in the probleins of refraction and 
Himklayan attraction [ 63-6, 90-7, 133-7 1. I n  October 1849 he proceeded to 
Peshawar to examine the ground in advance of the Korth-West Himalaya series, and select a 
proper situation for the proposed line of verification which will be measured either in the plain 
of Chuch or the valley of Peshawar. ... 1 started from Captain DLI Vernet's sbations in the 
Jalundar Doab ... and carried E route survey ... with peculiar care via Amritst~r, Lahore, Wazcer- 
&ad, Jhelum, Rawal Pindee, Attock to  Pashawar, taking astronomical observatiotls ... at 
each of these places [ 36, 317 1. At Lahore I was ordered by the ... Governor General to ex- 
anline the Indus a t  Attoclr and aelect a position for 8 permansnt brldge. I accordingly made 
a survey of the river. with sections, and submitted a report on the subject [ 43 1. 

~t was my intention to have returned from Pe~hewer via Kohat, Kalabagh, and Mooltsn, 
...but, having received n report from Captain Du Bernet that  his iwtrumant was out of order, 
I obliged bo hurry back to join him. ... I met Captain Du Vernet 9 Pognrlsir and occu- 
pied myself in examining his work and placing his instrument in order [ 3 j 13. 

During season 1860-1, Waugh travelled through Oudh and inspected Armstrong's: 
party on the Hurilaong series running through west BihBr. and a t  the end of 1551 
he made a second visit to  Peshiiwsr to meet James \4Talker and Robillson who had 
been recently placed under his orders for t~opogrephical surveys [ 210, 21 j I. 

The denland for maps was increasing in all directions, and tlle esteilsioll of tri- 
gonolnetrical survey now rendered topographical surveys a practical proposition. 
For the north-western and lower provinces of Bengul the district. revenue surveys 
were used and Waugh insisted from the first that adequate points should be ljrovi(l& 
for their incorporation into the quarter-inch Atlas [29j, 312 j. 

At the encl of 1853 he set out east to see the start of the Assam longitudinal 
series, and met Du Vernet near Jalpaiguri where he was struggling with appalling 
conditions of water-logged plains teeming with malaria. L e a ~ i n g  Dehra D i n  by ddk 
[ IV, 170 ] on 12th Decamber, he passed through AllahBhiid on 19th, and Rh&galpur 
012 14th January, " a tedious xnarch of nearly 2,000 miles". 

I clispatched my field office in eclvance in light marching order uncler charge of hfr. Duhan, ... intending to join it myself in north-east Bengel. ... 1 i~ls t~ucted Mr. Duhan to make forced 
marches when practicable by doubling the usual stages, and dividing three stages into two. 
The camp ... was an exceedingly small end corfipact one, consisting of not more than 6 0  persons 
including establish~llent, guard, and camp followers4. 
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He reached TitBlya on 34th and Jalpaiguri on 26th January, and met n u  Verllet 
a t  Muclarganj on 27th. He urged the provisioil of elephant transport and other 
assistance ; "the iinportance of the series is so great that I...feel the greatest anxiety 
for its prosperous progress [ 29 1". On his return journey he reached Pumea 012 

7th February and Bhiigalpur on the 17th. From there he took steamer down to 
Calcutta; "the machinery of the General ~ ~ a c l ~ o r l  having sustained soine injury 
... her progress will not be so rapid as might otherwise be expected"l. This was 
his first visit to Calcutta since 1544 and nearly nine pears since he had seen 
the I)epllty Snrveyor General aud my office at the Presidency with its several adjuncts ; viz., 
the Drawing Department-Lithographic Press-Mathematical Instrument ~ r l d  
Department-Compnting Office and Otserv&tory2.' 
He was back in Dehra Diin on 6th April. 

He devoted semon 1853-4 to the measurenlent of the Chach base-line [ 42-3 1, 
taking the opportunity to  inspect all his Punjab parties, and a t  the end of 1554 he 
went down to Iiariichi, travelling by river from Ferozepore and being held up a t  
Mithankot by one of his rare bouts of fever [ 43-4 1. During the measurement of 
the I<ar&chi base-line he reported to  Government that 
afbr completing all my arrangements ... in Sind, as well inspecting the Bombay trigonometrical 
jurvop party under Lieut. Nasn~yth, I propose ... to proceed by sea, via Bombay aarld Madrss 
to visit my officb at Calcutta. ... I propose to limit the office astablishment accompanying 
on this part of my tour to my officiating Registrar, Mr. ~ u h e n ~ .  

By this coilstant touring Waugh kept close touch with all his field units excepting 
t.he East Coast series and the Orissa a n d  H y d e r ~ b ~ d  topographical parties which 
caused him considerable anxiety. T O  increase control by meticulous professional 
&&ions he conlpiled his Instructions on Trigonomdrical Operatione [ 98 ] and for 
Topographical Surveying [ 282 1'. He called for a high standard of topographical 
work from the new parties in the Punjab and Himslaya,, and initiated tho high pre- 
cision levelling for provision of reliable heights which he left to Walker's able 
direction [75-60 1. 

He left the management of revenue surveys entirely to  his Deputy at Calcutta, 
and found no opportunity to respond to  Thuillier's invitation ; 

Should it be in your power to afford so greet an additional proof of the interest J ~ O U  take 
in these eurveys by visiting m y  of the muperintending officers in the field, it coulci not fail to 
be attended with the best r e ~ u l t 8 ~ ~  

He was, however, very ready to  advim and help in preparation of the Manual of 
Surveying that  Thuillier and Smyth compiled for the guidance of revenue surveyom 
[ 283-4 1, and in 1856, with the authority of the Court of Directors, he informed 
Thui&r that  "The Revenue Survey should be termed the Revenue Branch of the 
Surveyor General's Department, that  branch of the office being under your imme- 
diate control and my professional s~perv i s ion"~  [ 537, 542 1. It was, however, im- 
practicable for either of them to exerciso any control over revenue surveys in 
Bombay or Madras, where the local Governments had full financial powers m d  their 
own views as to the scope and organization of their land survey6 [z75-6, 279-80 1. 

Waugh's administration was more peaceful than that of Everest, and there were 
none of the stormy paasages that  characterized Everest's endeavours to persuade 
Government to recognize the principles ofi high precision and uniformity of system. 
The Court of Director4 had supported Everest in his major contentions and Waugh 
now found that  his professional advice received respectful attention. 

Like Everest, Waugh was only a Captain when he took office, but unlike Everest 
he wrn successful in his request for higher status. Before he left Calcutta in 1844 
he successfully that  the Surveyor General should be exempt from appoint- 
ment to  military courts and committees ; 

The ofice of Surveyor General k a s  been held by a long succession of eminent men, marly of 
w h m  names ere well known in the scie~rtific world, and they have uniformly enjoyed ell the 
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...p rivileges which are attached to the situations of other chiefs of departmellts ; ... privileges ... conferred, not for the sake of gratifying personal vanity, but to...ren(ler them more useful as 
public servants. ... 

For twelve years the Surveyor Galloral of Inclia has been absent from Calcutta on duty in 
the field, and his rights and privileges have been forgotten. ... Since my arrival a t  the Pre- 
sidency I have been urlifor~nly excluded from official antertainmelltsl. 

Two years later he drew attention to the good progress of the survey, 
chiefly due to the high stnte of training to which the Department had been bl-ougllt before 
I hod the Iiorlour ... to preside over it. The facilities which 1: have enjoyed by beillg on tho 
spot to superintend the progress, ... render assistance when needed, and rectify omissions or 
departtlre from system, have also contribnted, ... whilst a t  the same time the effect of imme- 
diate supervisioll has been to proniote zeal. ... 

It has all along been the interition of the Hon'ble Court of Directors ... that the situation of 
Surveyor General of India should corresponcl in rank and pnsition with that of the Adjutant 
General and Quarter Master General, to both of which, w well as the situations of Commissary 
and Judge Advocate General, the official rank of Lieut.-Colone1,hos been assigned [ IV, 412 1. ... 

If i t  were merely a question of personal gratification, I should be sorry to occupy the time 
of Government with a matter affecting myself alone, but, believing ... thet i t  rests entirely on 
higher groundg, as effecting the efficiency of the public service. I consider it my duty to solicit 
that the subject shoiild be referred to ... the Hon'ble Court of Directors2. 

The Directors sanctioned "the official rank of Lieutenant Colonel" for the 
Surveyor General " considering the importance of the office ... and the great e&ent 
of its range of duties ; considering also the advantage to the public service of 
adding to the rank and influence of the officer selected to fill it, when, as in the 
present instance, his army rank shall be only that of one or more of his assistants3 ". 

In 1858, Waugh asked that the offices of both the Surveyor General and his 
Deputy should qualify for "the brevet rank of Colonel after 3 years service as 
regimental Lieut. -Colonel ; 

NO other branch of the service has so extensive a field aa the Survey of India, which em- 
braces the whole range of the Indian Empire. ... I t  would be s~fficient to enumerate the name8 
of General Roy, Colonels Mudge and Williams, General Colby and Colonel James of the Survey 
of Elglwld, of Sir Thornm Mitchell and Colonel Frome in the colonies, of Colonel Puissant in 
France, ... to show the pre-eminence of the Survey as a military employment. ... 

The offices of Chief Engineer and Si~perintending Engineer, most of which are held by 
0fficeIY junior to myself, ... are considered to be equivalent to actual regimental command in 
qualifying for promotion to the rank of Colonel in the Army. 
His claim was recognized under a Royal Warrant issued on 31st January 1859, 
but was not made applicable to the Deputy Surveyor General4. 

Unsought recognition came from Europe. In-..1857 Waugh was awarded the 
P-atson's Gold Madal-by the Royal Geographical Society of Londoq, and in 1859 
he was awarded a diploma as "Honorary Associate " of the equivalent society of 
Berlic, In a tribute to the officers of the DeIjLrtment he records that 
when 1 took charge of this Department, in 1841, I was left by the departure of Major Renny. 
Tailyour single-handed to organise and superintel~d the vast operations which have since been 
carried all over India. ... Amidst the anxieties and regponribilities of so extensive a command 
it is a comfort...to feel that ... I shall leave behind me ~ u p i l s  worthy to succeed to Colonels 
Lambton and Evermt, and deserving of the co~nplete contidence of Government. 

My labours have ... extended over 22 years withouL even 6 months leave, and though ... I 
have on the whole been blessed with wonderful health and energy, ... so extensive a commancl 
cannot be without great anxiety and wear and tear of mind and body. ... The limits of my... 
duty comprise an area vastly exceeding the extent ... which any of my predecessors had to 
superintend, ...g reater than any surveyor General in the world ever held. ... 

When I contemplate the progrew that has been achiaved, the high state of organization 
and efficiency which the Dept~rtment has attained, its high reputation in the world, the great 
improvements introduced, the number of scientific papers I have written for t,he instruction 
of the Department, ... the nunher of gentlemen, civil and military, whom I have trained and 
instructed, I cannot but feel proud. ... 

DDn. 452 ( 134-7 ) SG. to ps. to ao., 26-9-41 ; 451 ( 283-5 ), reply, 1 - 1 0 4 .  ' DDn. 463 ( 2-51 ), 
paras 64-7 ; SG. to Mil. Dept., 10-8-46. =CD. to  a. ( Mil. ), 15-917 ( 49 ). 'DDn. 651 ( 146 ), SG. b 
Mil. Dept., 6-9-58 ; SSI., Mil., 19-5-50. "Vrugh'a acknowledgement, DDn. 643 ( 172 ), 29-7-57. 



: 340 ADMINISTRATION : THE SURVEY OR GENERAL 

These labours have gained for me numerous flattering acknowledgements from the Govern- 
ment of India and the Home authorities. ... They have also been recognised by the Royal 
Geographical Societies of London ancl Berlin1. 

When the time came for his retirement, Waugh had completed nearly 42 years 
in 1ridia without leaving the country, and with but rare instances of absence from 
duty through accident or illness. a h a d  joined the survey in July 1832 and held 
charge from December 1843. In December 1860 he asked pernlission to resign ; - 

I hold the conjoint offices of Surveyor General and Superintendent of th6 G.T. Survey 
which have been vi~*tually amalgamated since 1830. Undo~~btedly it is to this very amalga- 
mation ... that the Department owes it's present high standard and Europe~n reputation. ... 

Major Thuillier ... has been associated with me ... for more than 14 years. ... We have worked 
together ... for the good of the service in general, and our own clepartment in particular. ... 
While it would be painful ... that so able and meritorious an officer should be overlooked, ... 
his appointment will necessitate a separation of the amalgan~at~ccl offices. ... The necessity for 
this severance would arise from the circumrtance that the Major has no special experience in 
the details ... of the Trigonometrical Survey, without all intimate knowletlge of which ... no man 
can hope to conduct the duties of that. most difficult branch. ... 

If, therefore, Major Thuillier's claims should be deemed of sufficient weight to justify a 
separation. ... I trust that the severance ... will be t.emporary only, ancl that tho Superintenclent 
G.T. Survey wonlcl in turn succeed to the office as surveyor General [ 10, 537 1.- 

He then discussed the claims of other officers, either for the amalgamated office 
or for the separated office of Superintendent of Trigonometrical Survey, and pro- 
nounced that James Walker, Montgomerie, Basevi, a.nd Hennessey 
are not only excellent surveyors, but possess the mathe~ll~tical acquirenlents and geodetical 
experience necessary for the corlduct of Great Trigononletrical operations of the highest order 
... They are also of an age ahen their physical energies ore fully dcveloped, and their judge- 
ment matured by a varied experience. ... 

The two first-named, viz., Major Walker and Captain Montgomerie, are pre-emiuently 
qualified by their standing and brilliant achievements, both as surveyors and geodesists. ... 
It is difficult to choose. ... Captain Montgomerie entered t.he G.T. Survey some nlonths before 
Major Walker, but the latter hnd for some years before ... been employed ... surveying the trans- 
Indus Frontier. ... For this reason, and in deference to his superior army rank, I have placed 
his name first. ... In other respects the professional merits of theee two officers are equal2. 

to Thuillier and Walker on the afternoon of March 12th anci sailed from India 
four days later. In his farewell order Waugh thanked all members of the Depart- 
ment for their loyal co-operation ; 

During the past 15 yetiw...the skill, endurance, and scientific resources of many members 
.,.have been severely taxed, and ... obstacles, physical, social, and climatic, have been overcome. 
... The elnlost impasszble barriers of the greatest mountain range in the world ... have been 
nnnble to Arrest the progress of the uork, for the mighty Himalqa has been crosaed nnd - - 

recrosged, and our ... stations planted on pealis never before trodden by the foot of men. ... 
The swampy morasses a ~ i d  ded ly  forests ilseve!.al parts of India hilve been traversed and 

mapped, while many tracts of hilly country covered by primeval forests ... have been covered 
by our st.etions ancl successfully surveyed. The desert ha.s been crossed l ~ y  our triangulat,ion, 
and several series of great !engtth carried across the Runn. ... 

The accuracy ~ n d  precision which clinractensed the geodetical operations, the extra- 
ordinary excellerlce of the levelling, cnrl the beauty and fidelity of the topographical delinea- 
tions, are the best criterions of the professional merits of the ... Survey Department, ... while 
the con~piletions in office, the lithographic publications, the labours of the colnputers, and 
the skilful morlc of the Mathematical I~~strunlont Dep~rtment, are eqlially deserving of praise4. 

@&ring the period 1861 to 1877, whilst Thuillier was - --- Surveyor Gene1 J, both 
he and ~ a l k e f  took furlough 011 different occasions, anii vavnus arringements - - were 
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made for charge of the Trigonometrical, Topographical, and Revenue branches 
according to the qualifications of the officers available, each branch having its own -- - 
cadre of officers and assistants. On Thuillier's retirement from 1st January 1878, 
walker wumed charge of the re-united offices of Surveyor General and Superin- 
tendentaf Trignometrical Survey. The three branches were henceforth welded 
into one departmeif that was now offiEially designated The Survey of India1. 

The establishment which the Surveyor General took to AllahebBd in October 
1844 [ 336 ] included the Registrar G. P. Webb, the head writer Andrew Olliver, 
and an assistailt writer BlewitGthree draughtsmen, William Scott, John Cornelius 
and Sheikh Abdul Kadar. R,+h&nath Sickdhgr held charge of the computing 
section which comprised his brother&hath Sickdhar as Head Computer on Rs. 100, 
Find three computers drawing Rs. 60 each, the up-country rate. There were 22 ----___ - 
office servantswith Various duties: --' 

Before the move to Digha GhBt in 1846 [336], Blewit mas replaced by 
Robert Scott and Harry Duhan. During the Surveyor General's absence with the 
Registrar in Darjeeling in 1847, the whole office was placed under Radhanath 
Sickdhar, and during his temporary absence on leave to Calcutta [ 127 1, George Logan 
took charge, having brought his field party into recess at  Digha Ghat pending his 
march to the Sonakhoda base. For charge of the move to Dehra Din  a t  the end 
of the year the Surveyor Genera1 sent the Registrar back from Darjeeling, an 
arrangement against which Radhanath made unavailing protest. 

Webb left Digha GhBt on 8th December with a large fleet of boats passing 
Benares on 28th-halting a t  Allahgbfid 12th to 19th January and reaching Gunnuk- 
tesar on 25th March [IV, 1701-his party comprising 11 office assistants, 200 
" public and private servants and followers", and a "guard of 1 havildar, 1 naick, 
and 12 sepoys", and requiring for the six stages by road to Dehra Diin " 12  horses 
and ponies, 39 camels, and 90 bullocks". They reached Dehra on 9th April and 
settled into the "Old Daftar Khana" of Everest's time on the Old Survey Road 
[ rv, 166 ; v, 138 12. 

In Lnugry  1849, Radhan~th Sickdhar and the four Be%* computers at 
Dehra Din .- were + -  sent down to Calcutta [ 355 I, and in October 1849-to assist with 
compu€ations and other technical and administrative work a t  field headquarters, 
more especially during his own absence on tour-the Surveyor General brought in 
Thomas Remy, now Renny-Tailyour, and later obtained his appointment M 

Astronomical Assistant [ 380 1. Waugh himself had been deeply engaged in pre- 
paring a report on the past history of the Department [ 3qj-6 1, 
but tu this ... involves a thorough investigation of the old records since the year 1800, spreading 
over no less a period than 60 yoars, it has occupied a longer time than seems to have been 
anticipated. ... For 8 months of each year, und sometimes for o much longer time. I am obliged 
to be absent in the field...on tours of inspection, ... separated from my office records, and 
prevented from continuing the reports. ... I solicit ... a little longer time ... for the preparation 
of the reports which I should wish to make worthy of presentation to Parlisment [ 189 1. ... 

Correspondence, ralculat,iom, and examinations in office have rapidly increased, and leave 
me little leisure day or night. ... In  consequence of the addition of the ... Punjab on the west, 
~s well as the urgent demands for triangulation as basis for the revenue surveys in a11 direc- 
tions, I have hid to disperse the sunrey parties, ... whereby great public benefit has accrued, 
wit4 immense additional labour to myself. ... I could wish to have some smull portion of the 
mistance which my predecessor was allowed, ... not 80 much to relieve myself from extra 
labour, 8 s  to prevent the accumulation of arr08rJ. ... 

' 
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I...propose that Captain Renny-Tailyour should be nominated Chiof, or Astronomical, 
h i s t a n t ,  the situation formerly filled by myself [IV,  356 1. This measure will involve no 
increase of salary, while it will be a great help to me, more especially if Captain Tailyour be 
authorised to countersign ... the bills of the nearest parties while I am abbsent [ 363 1. ...- 

I request permission to appoint an Indexer and,Writer on a salary of Rs. 100 a month'. 
Early in 1853 Renny-Tailyour resigned the service and Hennessey mas brought in 

to help with computations [ 343 1. The Registrar took long leave to England. The 
Surveyor General was as heavily pressed as Everest had been in 1838 [ IV, 316-7 1, 
and the Department was almost twice a large ; 

Althollgh the want ... of a persolla1 twistant was felt ... immediately on my appointment, 1 
nevertheless determined ... to endure the drodgeries of my office ... single-handed. The ... depart. 
ment, ... as i t  was in Bengal, enabled me...to avail myself occasionall y...of the 
services of the survey parties which took up their recess quarters with myself. ... I derived 
the ablest assistance...from Major Renny -Tailyour...and the late George Logan. ... So long 
as these two able and highly experienced officers were attached to the Department, and a 
tolerable collcentrat,ion of the sulrvey pttrties preserved, I continued t,o conduct the duties of 
my office as well as poesible. ... 

Thc extension of the British empire ... htw scattered my survey parties in all directions. 
My tours of inspectmion ... now extend from southern India to t.he northern IIimctlayas, and 
from &Sam and Cuttack to Karachi2. ... New surveys have been set agoing. The outturn of 
morli now-a-days exceeds that of the past by more than twice and thrice. My office a t  the 
Prcsidelwy ha ,  within the last few years created two new brencl~es for itself-the Lithogra- 
phic and Mathematical Instrument Maker's Departments. ... The office is numerica.lly un. 
equal to the immense mass of business. ... 

Under proper organization ... the Surveyor General should have leisure ... to enter exten- 
sively into geographical discussions and foreign correspondence, to publish his views, and 
endeavour to advance the sciences. ... I have written largely on geodetical subjects for the 
instruction of members of this Department, and the papers and lecturar have bee11 liberally 
placed a t  tho disposal of all requiring them [ 282 1, 88 acknowledged by Majors Smyth and 
Thuillier in the preface to the Manuel of Surveying for India [ 283-4, 338 1. I have long 
desired to revise uncl collect these MS. for ...p ublication, but it is hopeleas t,o accomplish an 
~ d e r t a l i i n g  of this kind amidst the %tractio ns... I am exposed to. ... 

I would propose that an extra civil aaeistant should be added to the G.T. Survey establish. 
mend; for ... &&ing me, ... and I would recommend...the gentleman who has &fficieted 88 
Registrar for the pest two yeam during tho abeence on sick furlough of G. Webb Esquire, who 
has now returned. ... Mr. Duhan during the past 10 years has accompanied me in a11 my 
wanderings over India. ... To his untiring industry and wistanoe I am indebted for prevent- 
ing accumulation of arrea1-s. ... His private leisure h w  h e n  cheerfully ... swendered to mih igh t  
toil. ... On a. Webb's return Mr. Duhan reverts to his former situation in my office, the 
substantive salary of which is Rs. 120, making with field allom7n.nco Rs. 180 a month [ N, 

333, 337 "-5 ]9. 
Duhan was accordhgly posted to fill tt situation as "junior civil assistant ", alld as 
such employed in the Surveyor General's field office. The clerical vacarlcy was 
transferred to the Calcutta est.ahlishment. 

L 

'Clle Drawing O5ce a t  Dehra D i n  continued under charge of Willialn Scott, son 
of the Madras stalwart [ nI, 314 n.2, ~OI-3'1, and in 1858 he succeeded to the office 
of Chief Draughtsn~an on the death of John Graham. He waa 
a most zedons, ablc, and indefatigable draftsman, and. ..ill fact superior to his prdeccssor. 
... Tho wonderful accoracy of all work peesing through my field office is due to his unremitting 
care ... in the examination of thc numerous and elaborate rnaps which pass through my hm&. 
TO his artistic talents the degree sheets of the Himalaya 4 the Knshrnir map owe much of 
their high h i a h  [ 318-9 1. ... Aa compiler he ie unequalled in accuracy and judgement. 

His indust17 is such that he frequently works from 6 o'clock in the morning till dark. . .. 
1 m p t  that the salary drawn by Mr. Graham has bean reduced on the s~icceasion of Mr. Scott, 
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who is a more able man, and very inadequately paid, ... especially when compared with salaries 
grantecl to other uncovenanted servanLq in employme~~ts not. requiring half the educated 
ability, skill, artd knowledge, ... and I would now most respectfully urge t b t  the same substan- 
tive salary of Rs. 450 per nlunsem as the let& Mr. Graham drew, should be passed to Mr. Scott'. 
The pro~notion was authorized and Scott continued as Chief Draughtsman a t  
Dehra Din till his death in 1873 at the age of 60. 

His younger brother Robert had long been employed in charge of stores and 
on his death in 1S74 Walker writes that 
Mr. Robert Scott, whose good services in the correspondence office and as general storekeeper 
it has always been a plerrsnre to acknowledge, ... died on the 12th September after a long and 
painfill illness. Nearly 30 years service ; hard-working, simple-minded, and ready to oblige 
everybody, "goocl old Robert" will long be rememberedZ [IV. 441 1. 

John Cornelius had drawn the maps of Norris' survey of Niigpur, and had 
joined the Surveyor General's office a t  the close of that survey in 183 1 [ 111, 93 1. He 
retired on pension in 1852 and died a t  the age of 80 as also did his son, Walter 
John, who followed him in the department [ 359 1. 

Of Joshua Baness who joined in 1856 FVaugh writes to Thuillier ; 
1 have got a new draftsman here, a European with brains, pluck, and stamina, and groat 

aptitude, who I think will be an acquisition. ... I will send you a specimen of his military 
drawing, ancl I am sure under n rigorous man like Scott he will turn out a first-rate geographer 
and draftsman, indefatigable like your model Mr. Smith, whom all speak so highly of [ 357 1. ... 
I think if you saw Mr. Banes9 and tried him yon would approve. Even that fastidious man, 
W. Scott approves, and i t  is seldom he admits that any. ..cari do much3. 
Baness joined the Riiwalpindi party two years later and after several years as 
field surveyor became Chief Draughtsman in Calcutta'in 1876 [ 430 1. 

We have many specimens of the beautiful draughtsmanship of the different 
Indian draughtsmen. Sheikh Abdul Khadar who came up with the field office in 
1844 died in Dehra in 1860 [ IV, 337 1. Ghulam Khadar came up from Calcutta in 
1855 being one of the few to volunteer for service up country [ 291 1. 

From 1852 the field office enjoyed long week-ends ; 
26th May 1552. The members of the Department a t  headquarters [having requested 1 that 

Saturday should be made a holiday, and ...[ being ] willing to work extra time on the other 
five ... days of the week, ... the Surveyor General's field office. ..will close on Saturday till further 
ordew and will open on other days a t  to 10 precisely closing a t  f past 44 1502 1. 

21st May 1855. The hours of business a t  tho Surveyor Genernl's field office [ hluseoorie ] 
will llntil further orders be from 05 a.&r. till 44 p.nr., Saturdays anrl Sundays excepted. 

Members of the Department wishing to obtain an interview wi1.h the Surveyor General. 
will knock a t  the door of his study, and wait till permitted to enter5. 

After the Chief Computer had left for Calcutta in January 1840, Hennessey, 
Peyton, and other assistants were brought in to Delira Diin from time to time, 
and employed uncler Renny-Tailyour [ 341 ] on various computations, which includ- 
ed those of the Maluncha Series and of the Surveyor General's route through the 
Punjab [ 337 1. During 1852 colnpntstions also covered meteorological and other 
observations from Calcutta, Dehra, and Banog observatories [ 137-8 16. 

After Renny-Tailyour left in 1853 Hennessey held charge of a small computing 
section, and work was then taken up on the North-East Longitudinal series and 
the trnow peal; observations [ 90-1, 125 1. Many of the newly joined assistants 
spent some months in this section, and Hennessey lectnred on subjects such as 
"vernier theodolites " [ 90 n.G, 157,410 1. Strange spent the rains of 1855 a t  field 
headquarters, completing computations of the Great Longitudinal series, and exer- 
cising general supervision in his capacity as Astronomical ilssistant [ 360 1. 

Besides computations the computing section had to 
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examine candidates for the Department-...Take barometrical and thennometrical obser- 
vations for the Messrs Schlagintweit five times n day and 25 times on the 21st of each month. 
-Keep the chronometers going, and to shew mean time-Receive in store, preserve in g o ~ d  
order, and issue as required, upwards of 24 different kinds of forms-...Train young siuvepors 
in comput.ations and the use of instruments. ... 

With only three native surveyors it is not possible t-o meet both the miscellaneous duties 
and the regular collll~utation of arrears. ... Arrears must go on accumulating unless additional 
aid be afforded1. 
Three Illdian boys were then recruited from up-country colleges for training as 
computers or surveyors [360 12. 

I n  his final report Waugh records that  
the colllpllting party a t  my headquarters have mode great progress in I r ing i~~g  up the arrears 
of computat.ions and current duties. The N.E. Longitudinal series rchport ha.9 heen brought up 
and is ~learly reacly for k u e .  The N.W. Hirmlaya series is a,lpo in a great state of forwardlless. 

The connected with the base-lines of Chuch tcncl IZararhi have beell corn- 
plated, and 3 copies of the account of those operations have been peparetl, one of which hag 
heen tra.nslnitted t.o t,he India House. and the ot.her to the Surveyor Gencml's office Ca.lcutt.n. 
The'fiell computations of the several parties hure also been examined, i611cl ( l ~ t t ~  for s l 1 1 . ~ ~ ~  
operat.iolls furnished. Ul~wnrds of 20 examinations for enkries and promotion hsvc! alscl heen 
condllcted. I n  these laborious cli~ties I ha,ve been greatly nssisted by Air. H e n ~ ~ c + s ~ p ~ ? .  

Wakes reports later that  the distance of the computatioil ofice a t  Calcutta 
had entailed the formation of a snlsll office a t  headquarters uncler ... Hennessey ... coml>osetl 
of netlive surveyors and newly joined sub-assistallts, who thus had an opportunity of being 
rigorously trakled in the theoretical ...p ortion of their duties. This little office has Iatc+ly cola- 
pleted the triplicate ms. copies of the General Report of t.11e N.R. Longitudiul t,ria.ngu]atioll 
between Debra Dun nnd Pumee in two thick imperial volumes : ... also revising t,he t,rian- 
gulation computations of the X.W. Himalaya eeries, and levelling computat.iolls4. 

The section was forlnally established under Hennessey from Ist J a ~ l n a , ~ ~  lgtj 1. 
and comprised sub-assistants Charles and John M'oo~ and Joseph Burt, an;l thl*ef: 

11  Indian computers, Cbeetur Mull, Ganga Prauad, and Chedama6. @%,.the retire- 
/; llle!lt cf Radhal~ath Sickdhar ill 189. !he Calcutta office w+ brought to  Debt. 
1, Bin, -., ,nd -.- . except . for Bholanath Mauzamdar all the Eeng-a3i computers . . I .-.-_ were . . rp- 
I p!aced,%y u1)-coGiFrj; l i T i3V : -  1 .  . - - -  . -- ...- 

Like Everest before him, Waugh founcl tlmt the loa,d of routine ~ o r r e s p o ~ ~ d e ~ ~ ~ ~  
was an increasing handicap t,o his professional work, tholigh his Depllty at 
Cslcut,trt had coneiderably 1nore responsibilit,y than in Everest's time. Thuillier. 
correspollded direct with Croverillnellt ~:egarcliu,a all henc!c(uartcr ofices nt Calcntt,;L. 
From tinle t,o time, as tlilri~ig the troubles of lS57. Ile took ovt?lB r e s ~ ~ o r ~ ~ i l , i l i t ~  fol. 
t,he field pa.rt.ies in Orissa ~LILCZ ;\SSH.UI. 

of tile nleasiil%es it~t~roclucecl by Everest., icnd still maintai~led, \Y;LS t.hc: ,ls(: 

of h.alf-llla.rgill let,ters. t,lle field unit snb~nit~t#ing its ilot,e in claplieate, ancl lea.vilkg 
tile ha.lf-inargi~l for tile h - v e y o r  Geuel.d's r e l> l~  [ lv .  344 1'. \lTn.ugl1 ~~,zl . t ,ed 
s'eparrtte files for each field unit ; 

' 

17th 'Decrlhl.ber 1856. Tllo dmvoyor Gonerel 31es (:.uperionced for sumc years gr,.,ht i l l .  
convenience from want of rr~ethotlicel urmngeln~nt in the Surveyors' letter hook, K;,,~J, 
Sllrvey or Series sbuulrl 11a.ve had a se1)arat.e book, 6~ that, on t,he co~rll,letioll of' t r  \vol.lr the 
letter-books to and from, contau~ing all il~structions. ~o~'r~ayonde~lco tlud d i s c u ~ ~ i o ~ ~ ,   odd 
be lllade over t,o the compotiing and accounting d ~ p ~ r t l n e l l t ~  Tor the l~rcptuation of its history 
iblld statistics. ... A book sliould be opene(1 hereafter for atwh Ile\\; S ~ ~ ~ V ~ J I B .  

Bot.11 Waugh and Evereat were themselves guilty of relualkable prolixity i n  
tlleir letters, whetlier on professional or administrative subjects, giving 1e1l~th-y ex- 
planations of t,lle minutest detail. The need for such explanations was the mc,ye 
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essential because of the lack of text-books and handbooks. In  1856 the Surveyor 
General pointed out that  correspondence was 
now growing so bulky that it in difficult to read, far less to mawer, a11 that comes in. ... If 
the innovation is longer tolerated it will be necessary for the Surveyor General to apply for 
an increme of ofice strength. Some of the narrative and other Reports are so unwieldy, 
tedious, and encumbored with extrmeow metter, that it is dificult to condense them for the 
information of Government, and out of the question to submit them entire. ... 

The business of the Department is eseentially professional, and neither requires long 
correspondence, nor are survey parties constituted to admit of prolixity being indulged. Every 
long rambling letter wastes the time of one Surveyor in conlposing, and mother in reading it1. 

Of all the surveyors none was a greater offender than Strange who poured in 
a stream of lengthy reports, both from the Great Longitudinal and the Coast 
aeries. Waugh calls attention to his orders on the subject ; 

Your report ... in giving an account. of one of the smallest season's work on record oxtended 
to a very inconvenient and unusual length, ... necessitating 8 review of corresponding length 
from myself. I entered into this wearisome discus3io11 with extreme reluctance, and had fully 
hopecl that my letter would set all doubtful ... matters a t  rest. 

You may judge therefore how little I could have expected to receive a long and tedious 
rejoinder. Tn the Report itself you had not stinted yourself in apace. ... and I can ... only 
regard another lengthy letter commenting on my review as equally unnecessary [ 3 6 2  1. ... 

Every well conducted series should be so much a matter of routine that a narrative ... ought 
t o  require no cornment...on my part. ... I have a right to expect that the annual reports ... 
should. .. not ... nece~sitate my ... writing elaborate remarks. ... The remarlis offered by me...were 
penned after careful deliberation. .:. I must ... insist on my opinion.. .being...undisputed2. 

A departmental order was issued on the vexed question of courtesy titles ; 
The Civil members of the Department, in the preamble of their letters, are to use their 

Christian names and surnames only, with their rank in the Department subjoined, without 
applyiug terms of courtesy ... such as Mr. or Esquire, but when addre@ officially by other 
members of the Department they are to be styled Esquire. The following example of a pre- 
amble will render this clear ; viz., 

From John Peyton, Chief Civil Asst. G.T. Survey, in charge Coast Series, to Charles 
Lane, Esqi.., Civil Asst. G.T. Survey, in charge Rahoon Meridional Series. 

On all maps, plans, documents, etc.. the term Mr. or Esqr.. will not appear, ... but the 
Christian and surname only, with tho rank and designation, thus ; the principal triangulation 
executed by James Nicolaon, Civil 2nd Assistant in charge Assam Longit-udinal Series. The 
appl-oximate trial~gulation by Charles Sholverton, sub-assistant, G.T. Survey3. 

It had from the earliest times been a standing order that every surveyor should 
subn~it  a llarrative progress report on his work every month, with an annual report 
on 1st October each year. Tliese were quite clistinct from the technical professional 
report that each party of the Cheat Trigonoinetrical Surrey submitted after the 
close of his ol)erat,ions [ 127 1. A suinmary of these narrative reports was subillitted 
annua1Iy by the Surveyor General wit11 liis o\iril comments, as called for in letter 
No. 103 f r ~ m  Court of Directors, datecl Gth November 1833. The Surveyor General 
had also to submit a condensed report on the mot!; of the Department eveyy three 
pears, commencing wit11 the period 1850-3" The pl.inting and publicat.ioii of these 
reports was later introcluced separately for Trigonometricai, Topogl:aphica.l, and 
Revenue Snrveys. The first published report on Trigonometrica.1 Surveys mas 
that for the three seasons endkg 1Y6S-59 - 011 Topographica,l Snrveys, 1863-62 
- Revenue Surveys, Bengal, Lower Provinces, 1852-3. These sep;~ritta reports 
continued till 1877, the close of Henry Thuillier's periocl as Surveyor Generals. 

A specia.1 report ma.s submitted in 1850 entitlecl, Rc13~1.t on the Progress c i . , ~ i l  

Exyeme  of the Great Trigos~o~netricnl Sz~?.z!e!y of Indi:a, ccnd (L Sketch N i ~ p  of India ,  
shozoing the Extent of the Great T,.igonontetricnl /S .ZLTVC~ . ; L ~ J  to the year. IS19-53, and 
signed by Waugh a t  Dehra Diin on 20th October 1550 [111, s s i  ; V, 189 7. I t  gave 
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an account of tile start of the Trigollometrical Survey under Lambton and of all 
regular surveys coinpletecl and in progress up to the year 1S50. It included a state- 
ment of expenses [ 347 ]-a summary of Blacker's notable 1et.ter of 11-8-24 [ 111, 
241 n.3 ]-a list of 10 sheets of the Atlas of India completed, and 13 in progress, 
signed by Jnhil Walker on 2nd April 1881 [ 309 ] ancl a sta.tement of all Districts 
and States with estimate of t,lleir wens a d  populstion [ 307-8 1. 

Waugll concludes with a tribute to 
those officers who  ha\^ heen most conspicuour; for meritorious servico in conl~ection with t l ~ e  
ncc.ilrste geogri~phy <I€ Iildin. ... Colollel Lambton nrld C'o1onc.l Everest stuncl pre-emine1lt.1~ 
abo\:e all others ... irnil t,heir names are helcl in affectionate re~nelnbrance in this Department. 

To these t o  adtlod, Captnia Renny-Tail~onr, ... Capbctin Jacob, ... Mr. C:. Logan, 811 
of the Tri,oonornetrical Survey-...ant1 Colollel Wilcos, ... the late Gallera1 Hoclgso~l, Colonel 
T. Oliver, Ma.jor Herbert, and Rlnjor W. Brown of the old revenue survey, togetl~er with Captain 
Thuillier, the present Deputy S~irveyor G~lierctl, whoze abilities a:-a of u high ordar, and Ctlptrrin 
R. Smptli ... both of whom are arcler~t xlmirzrs of accuracy. I n  the Madras Presidency, Captain 
Du Vernet., the late Ca~~ta in  Chrling, Major Jf'arcl, and Ca~taill  Snell. 
The list omits Colin Mackenzie ancl Valentine Blacker. 

During Waugli's stay a t  Dehra Dun he brought up from Calcutta the whole 
series of corresponclence volumes, botl? ofthe Surveyor General of Bengal and of 
Inclia and of the Great Trigonomet,rical Survey, dating from the earliest times. 
mddo i ik s  and original surveys were left in Calcutta. There was an unfortunate 
occurrence in 1846 when about 140 fieldbooks or journals a t  Calcutta were lost 
[ 322-3 1. The correspondence records were split up after Waugh's retirement ; 
all the Surveyor General's correspondence from 1788 to 1830 being sent down to 
Calcutta, as well as letters to and from the Surveyor General and topographical 
parties. The letterbooks of the G.T.S. from 1830 were retained a t  Dehra DGnl. 
All these records, with the exception of those destroyed by the Calcutta climate, 
have now been lodged with the National Archives of India a t  New Delhi. 

Strict control was maintained by the Sudit Department over the expenditure 
of all branches of the Surveyor General's department. Government orders covered 
all salaries from the highest to the lowest, and the nunlbers employed on every 
duty. In some units, such as revenue survey parties, a gross monthly sum was 
laid do- for the unit, or for each head of expenditure, ancl the executive officer 
was allowed to vary the numbers of indiviclual xncl their rates of pay, so long as he 
kept within the a.mount sanctior;ed [ IV: 347 ; V, 361, 453 1. 

Revenue Surveyors were a.llomed a fixed sum, RP. 200 a month for parties of 
double estnbli~ihnlent [ IV, 2x6 1, for contingent charges, from ~vhich they had to 
cover a11 expenditure outside the salaries [ IV, 346-7 1. Other surveyors were allowed 
to sublllit contingent bills under the Surveyor General's previous sanctio~l [IV, 330 12. 

The Surveyor General writes to Hill on his talcing charge of the Coast Series ; 
You are nllowed to charge for all estra expenses, borlafide incurred, in a monthly con- 

tingent bill which, agreeably to the orclers of Government datecl 15th -4pril 1840, must be 
submitted for my co~mtersi~~illature [ IV, 330 3. .... These extra charges mill consist of such 
items as aid of inhabitants in building platforms, carrying the sick and their loads, and 
generally all public continge~lcies, and are to be universally supported by sufficient vouchers. 

On the 1st March and 1st September you will. ..furnish half-yearly returns of progress and 
expenses, together with one of the instruments placed a t  your disposal. The most scrupulous 
care will be required ... t,o preserve these instruments in a state of efficiency, and to protect them 
from accidents, for, if they are stolell or i n j ~ m d  ... miless it can be clearly shewn that sllch h~ 
occured in spite of all necesse.1.y precaution on your part, you will be liable to pay the full 
amo~mt a t  which they are debitecl on the Accountnnt General's books3 [ IV, 140, 330 1. 

Surveyors had to meet from their salaries all expenses incurred when travelling 
from place to place ; travelling allowances mere not introduced until after 1861. 
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Such exi~enses could be particularly burdensoine when working in the mountains, 
as recognized a t  the tilne of Hoclgson's survey of 1515-8 [ 111,347-8 1, and special 
allowances were authorized for the North-West Hin~filajra series [ 35. 37 j, 439-30 1. 

In  1548, for their report to Parliament [ 34 j n.6 1, the Directors callecl for a state- 
ment of the area covered by the Trigonometrical Survey, and its cost. The Madras 
Government reportecl a total of 1,65,658 puyodas for the period 1 SO0 to 18 1 S. "The 
pagoda has been recliolled at  42 fanan~s up to the year 1806-7, ancl from the year 
1 8 0 7 4  a t  45 fanams [ I : 278 11.7 ; III. 108 n.4, 213 11.5 1'. Waugh gave the full 
cost from IS00 to 1S4S, to he " C!on1pany's rupees 34,12,787 "?. He discusses the cost 
of each trigonoinetrical series, and disputes the calculations of the Auclit,or General, 
in whose statement is includetl a cllargu for ... the cost of feeding Goverl~n~ent cattle. ... The 
cattle lent to t h ~ s  clepartnlent i l l  times of peace, ant1 always withdraw11 during mar, have added 
no estrn charge to the p:~blic service, an:l the Survey can~iot fairly be debited therewith3. 

As an example of the tight control of espenclitnre that is repeatedly stressecl in 
the Survey records, it is recorded that the Lieutenant-Governor of a Province was 
unable to sanction the cost of one estra sweeper @ Rs. 4 a month ; the charge had 
to go before the Governor-General in Council4. 

I11 1560, Waugh submitted to the Military Department; his first annual budget, 
that for 1860-61 ; this made no provision for revenue survey, which was the busi- 
ness of the civil Revenue Department. 

111 submitting this document, exhibiting an aggregate sum o l  rilpeeR five lalil~q, sisty two 
thousand ancl fifty four rupees and three annau ( Co.'s Rs. 5,62,034-3-0 ), for the approval ... 
of Govarnment, ... I have endeavoured to draw it up with every regard to ecorlonly that the 
maintenance of due efficiency wil! permit. In the column headed "Decrease "...a large amount 
( Rs. 1,23,416-2 ) will be clispenqed with t.his year. ... I hope to shew a further corlsiderable 
saving on t,his estimate in the budget for the year 1861-64. 

The preparation of this, the first budget, ... has been ... delayed owing to the necessity of 
procuring estimates from the different pa&ies under nly control dispersed over India5. 
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CHAPTER XXII 

DEPUTY SURVEYOR GENERAL & CALCUTTA OFFICES 

Deputy Survepor General - Superintendent, Revenue Surveys - Calcutta Pre- 
mises - Correspondence Branch - Drawing Ofice - Computing Ofice - Obser- 
w t o y  - Lithographic Press - Mathematical Instruments - Nominal Rolls. 

0 N return from furlough on 15th March 1844, Robert Wroughton-first appointed 
to revenue surveys in 1821 [ 111, 516 ]-assumed duty as Deputy Surveyor 
General and Superintendent of Revenue Surveys in the Bengal Presidency1 

[336]. His immediate task was the publication of quarter-inch district maps 
compiled from revenue surveys and correctly adjusted to a.T.s. control [ 2gj, 312 1. 
His health was far from good, and after a month's leave in 1S46= he took long 
leave on medical certificate in February 1847, sailing on 9th September for 
"Mauritius and Van Diemen's Land" [ Tasmania 1. He returned but little benefited 
by this leave, and a t  once took furlough [ rv, 476 1. 

Henry Thuillier, recently returned from furlough [ IV, 471 1, having taken over 
charge in February 1547 was confirmed as Deputy Surveyor General from April 
1849, holding the post with distinction until he succeeded as Surveyor General 
in March 1861 [34oI3. 

Thuillier had been a most successful revenue surveyor [IV, 199-zoo, 471 ; pl. 21 1, 
and now proved a first-rate business man. In addition to charge of the ever ex- 
panding revenue surveys [352 ] he brought the Surveyor General's offices to  a high 
state of efficiency. From time to time he took over the administration of such 
field parties as were temporarily beyond the Surveyor General's reach [143, 349 
n.4, 5371. At all times he maintained cordial relations with his chief, to whom he 
W R ~  a tower of strength. 

He successfully met the vast exparmion of map drawing and compiling, and 
introduced the systematic storage of maps and sale to the public [323-4] ; the 
same expansion of field surveys redoubled the work of the Mathemetical Instrument 
Workshop and store. The most imporbnt change he introduced, however, was 
the transfer of litho-printing from the Government Press to his direct control, to 
become a map-printing unit of the Surveyor General's Department. No sooner 
had the first presses been instaled than he was called upon to print the first postage 
stamps ever to be produced in India. Neither he nor his staff had any experience 
of such printing, but by the ingenuity and resourcefulness of Thuillier and his head 
assistant Mariano Smith more than six million stamps were iaeued during 1854-5 
[ 332-5 1. On his application for rise of pay and promotion to the rank of Major- 
several of his departmental juniors having elready reached that rank-the Govern- 
ment of India admitted that his ealary, 
viz., Rs. 1,343-10 -0 per menaem ( military pay and allowenoee RE. 493-1 -taff ealary aa 
Deputy Surveyor General, Rs. 50O-Superintendent Mathemetical Instrument Department, 
Rs. 100-...Superintendent of Revenue Surveye, Ra. 250 ) is inadequate to the dutiea devolv- 
ing on you. If is not competent to the O o v e m n t  of India to wct ion  Ahy klcrease of salary 
for your ordinary duties, but the duty of euperintending the Postsge Sttunpa, a difficult and 
laborious undertaking which you have discharged to the entire ~etiefection of the Government 
of India, hae no connection with your regular dutiea, end ... His Honour in Council ...has been 
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pleased ... to grant you an allow~nce of Rs. 350 a month from the time when you first undertook 
the duty in February 1854 ... until ... the a r r i v ~ l  of the English stamps1. 
They referred to the Directors who granted him " the official rank of Major " 
whilst employed as Deputy Surveyor General, but allowed no further rise of pay2. 

In pressing for increase of clerical staff, both for Dehra Diin and Calcutta, 
Waugh pointed out that he had received repeated representation from 
my Deputy a t  the Presidency pointing oiit that the portion of my ofice under his charge has 
long been unable to overtake the work devolving on it. ... What with the Revenue Survey, ... 
the Drawing Ofice, tahe Mathematical Instrument Maker's Department, and the Lithographic 
Office, my able Deputy, like myself, ~ F I S  the work of a dozen men to perform. ... Being similarly 
situatetl ... I call well sympathise. ... My talented ... Depnty ... however ha.  a head ... assistant 
attached to the Revenue Branch. ... The present incumbent [ Hoppner 1, though no old sur- 
veyor, ha.9 to acquire all his experience in office, whereas Mr. D~niell  his predecessor who died 
last year is descrihecl ...[ as]  un ible and vely illdustrioi~s man of busine~is [ 352 13. 

A grea,t deal of work wm thrown on the Calcutta offices by the disturbances of 
1857-S4, as Waugh noted when commenting on the Revenue Survey reports ; 

In  my position ... as professional head of the Department [ 338 ] a few remarks ... may be 
acceptable to ... the officers of your Dep~rtment,. ... I have carefully pel-wed these reports, ... 
and am in evory way satisfied with the ~.euults. ... The large savings ... effected in every branch 
shew that you regulate the Department ... with economy and efficiency combined. 

Your own labours in cont~ection with the rapid production and circulation of the maps of 
the disturbed districts during the rebellion have ... been acknowledged by the Hon'ble the 
President in Council. ... Without maps ... our troops would have been embarrwed. ... I...ex- 
prew approbation of your managensnt of the Surveyor General's Office, arrd...state the high 
opinion I entertain of the ... services rendered by Mr. James and Mr. Walter Graham [ 353-4 lj. 
To Government he commends Thuillier for his exertion9 in the publication and 
supply of maps to all detachment8 of troops. and to officers and departments elnployed in 
quelling the revolt. ... Major Thuillier's foresight in preparing, and energy in publishing, thaw 
compilations are highly creditable to him and the lithographic branch [ 314-5. 321, 483 16. 

In October 186Q. Major Thuillier obtained two months privilege leave for the purpose of 
visiting my field oflice. During this absence Major Walter Sherwill acted as his locum tenens. 

Before he took this leave the offices wore honoured by a visit from the Governor 
General himself, and by an appreciative letter from his Military Secretary com- 
mending "the orderly end excellent manner in which ... the work is executed, with 
appliances in many respects inadequateH7. 

Thuillier was directly responsible to the Revenue Boards at  Fort William, Agra, 
and Lahore for the control, both professional and administrative, of all district 
surveys. These included surveys in Assam, the Lower Provinces, Bihgr, North- 
Western Provinces ( which latter administered the Central Provinces and R&jput&na ) 
and also the Purrjab and Sind. He was even expected to direct revenue eurveye 
in Arakan and the Malay States [ 244 1. 

During 1851 he found that the Board a t  Lahore waa beginning to interfere in 
the posting and transfer of officers and -king for closer control themselves ; 

Some measure eeeme...to be urgently required, not only for strengthening the survey 
establishment, but for infusing alacrity into them. ... The supervision of the Deputy Surveyor 
General residiug in Calcutta over establishments in the Punjab cennot be more than nominal. 
No ability-no experience--can compenaab for the dieadvantage of remoteness. ... The 
Board could wish either to see appointed a Superintendent of Surveys for the Punjab, or to 
have the control themeolvese. 

Thuillier was stung to the quick and thought that these remarb were 
decidedly adverse to  myeelf, and...the superintendence hitherto exercised. ... It is far from my 
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D.S.G. & CALCUTTA OFFICES 

wish to urge a word against the principle ... that a Superintendent..,on the spot is better than 
onc located in Calcutta, ... but it is stated that the supervision of the Deputy Surveyor General 
... cannot be more than nominal. ... Much diasntisfwtion is expressed a t  the present ~ t a t o  
Lieut. Blagreve's establishment, and with its conduct durinq the first season [ 270-1 1. 

During the four and a half years which I have exercised supelvision over the Punjab and 
Sutlej surveys, I am by no means prepared to allow that my ... control ha9 been merely nomi~ql. ... 
The mvernl operational repor ta... submitted to the Government of Indi a... have caller1 forth 
the thanks of that Government, a return not likely to be made for a mere nominal supervision. 

In  all local or ~-el~enule matters I have always understood the several survey parties to be 
mmnplotely under the C O D ~ ~ O ~  of the Board, ... and...t>he wishes. ..of the Boarcl have inl-ariably 
been adopter1 and acted I I ~  to with the utmost ...p rompt.iti~cle. ... T c~ndertvoursd to instil irkto 
the minds of the executive officen the ... Board's wishes and ordem, and ... everything hns beerl 
done ... to proceed with vigor and efficiency. ... What is now complttined of is of a very tern. 
porary character, caused by deaths and illne~s common to humanity, and ... uith fail. exertic," 
and foresight on the part of the SUI-vegor, and dne co-operati011 with the Settlement Officer, the 
combined duties of Settlement a r~d  Survey may proceod without interruption'. 

The Board assurecl Government that they imputed no blame to the Deputy 
Surveyor General, who had "done all that was in his power ; . . . but no superintend- 
ing authority placed so far off...can effect that which might be done by one on the 
spot". They had found the surveyors a t  fault, and concluded that ; c c  if Claptail1 
Thuillier were on the spot ... he could not only understand the cause, but might 
probably be able to remove it"2. Government could not agree, however, 
to have o separate Superintendent of Surveys ... stationed a t  Lahore. ... All that is requid... 
is a (Werent division of the duties. ..so that while the scientific department ehould remain a t  
preeent under Captain Thuillier, the edminiutration should be tmrmferred to the Board. 

Captain Thuillier h a s  ...g iven ao much satisfaction in his managenlent of the surveys t t~a t  it, 
is obviollclly desilable to retain a9 much of his control w can be exercised froln Calcutta wit11 
efficiency. ... The Governor General is pleeaod to direct t . h t  the scientific portion of the work 
shall remain ... undor tho Deputy Surveyor &nerd, who will continuo to give odem 011 all sucli 
point-will arxange..supply and repair of instruments-will examine and record the calcde- 
tiona and m a p s a n d  do all that is needful tow& the preparation of ~...geograpliicd map. 

All other mattew \%ill rest wit.11 your Board, who will recommend officera and u n c o v e ~ n t e d  
wistanta to Govemnent for appointment, promotion, and charge of surveys. ... Yo11 win have 
rwwcr to authoriee Sunreyois to app~ngo detaih of work providd the authorized limit6 of 
annual expense be not exceeded. Your Board will pass continge~~t bills elid other accounts, ... 
and ...p erfor rn... all the duti -...except interfere ui...scientific detail. 

Your B o d ,  ... personally consulting ... the sweyors ,  d l  be able to meet inlmedietely 
all locel and temporary difficu~ltiee. ... YOU also e@ih the survey ; ... yo11 can by 
pemonal examination see whether Rurvey0I-s in charge nre up to their work, or whether they 
devolve theil dutitw on their -istanta. ... YOU d l  to be able to ... omuro zealoiw co-operation 
with the Revenue Officew. .. &pies of eU ordem issued to S U ~ V R ~ O  re... ehould be foiwardd 
for the infomwtion of tho Deputy Sumyor  &neda.  

Thuillier bx no means approved of all the orders of the h e r d  of Revenue at Fort 
William. He disliked the t r a d e r  of the khumd survey8 to the coutrol of the Civil 
Superintendent [ 300-1 1. He pointed out ''that the Revenue OfX-r being s ty ld  
Superintendent of Surveys.. .leads to mmiderable confusion ". The Board suggested 
that confusion might he avoided by prefixing the word "Civil", or, 
as a far eimpler solution, ... that the Deputy Surveyor General should abandon tho use of the 
title. ... 'l'he Deputy Survoyor General superintends the revenue branch of the Survey as 
one of his principal duties, hut that fact ... no more neceseitstes the uue on him part of the title 
of Supi.inten<lent ... then does the fact of a Revenue (=ommissioner superintending nettlelnonb 
require him to be called Superintendent of Settlemente. ... 

There ought to be no difficulty in defining the limit of the Buprintenclent'a power of in- 
terference with the Surveyor, und they will endeuvour to do so. Aa a general rule in ell mettern 
strictly p r o f ~ i o m l  the Slweyor ahould take his ordera from tho Deputy Surveyor -nerel. 
but in ell other matter he must attend to imtruotiom recoived from the Buperintendent. With 
two offieem so continunlly in contaut n-ith oech other, if one is not placecl under the other, 
there muet...be constant rlimqq-eementa. 
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'rhu S ~ ~ e r i l ~ t c n c l i f ~ ~ t  nlust, t,I~~'rcI'ut~', I,c Il~okc~I ~IPOII as 1.11~ onic~:r aL Lhe Iicatl a~f the party, 
but ... abstain fron~ ... dictahion, and ... regt\~.d hh~welf ratllor as tllc channel of con~m~lnicat.ion 
b,:i,wcen the I?clnrr[ an,.l tJIr! Surveyor thnn :H pt,ast:ssing tbiith~rit,~ ovbr I l i t~ l .  

' x h ~  ~~otutl...rc.grd....~,~~c I-I,IIO of asju-rity L L I I ~  esaggerati~ll aclol)Lccl by C'apiuirl Tlu~illier. ... 
,rllc result ~ ~ 1 1 ~ 1 ,  he (Ili: ~.q,tirc. al,sr-r~cc uf corrtinli1.y hct\cf:~ll tllosc ~h0sO Ilnrt~l~,i~ion-; ,.,,-open,. 
tion is i n t l i ~ ~ ~ n . s d ~ l ~ : ~ .  

rJ"ley llcl(l to tlLcir I,olicy of' giving III~J.I :  reapc~nsihility ~ C I  t,he Civil Wul)erilltend- 
mts, ;l3ld ;~?kcd tllai, t.lle new ayste111 sllo~~ltl be gire~l time to prove itself, In due 
taurr;e [Il(: r_lllt.irs these ~ulw~rillt~lulellts n-ere C R I ' I ' ~ ~  Out- by Settlelnelit; Officere. 

.\fter sllcueerling x.j Snr~eyor (:e~ieri~l Thl~illier told t,lle Goven~~t~ent  of Tndia. 
that, his repol.ts 011 t,hc Re\-enne Srlr\rt!y operations 
to lalt' l%ylMcti\.e locnl C:o\.crn~ncnts hure J % ~ I ~ - L ~ J - Y  b ~ ~ n  1)rinti:cl i~nuuallg by the oi\-il ]l)fipart. 
lnellt for , g e l ) ~ r ~ l  i l~for~natio~l nnd circ:ril:~iion. ... But unfortunrrbly this branch ... has heen so 
rlivided and ma& s~~bonl ino t ,~  to tho \ nrious local ~ 0 ~ 0 ~ l l l l l H l t 8  that my reports ],a\-e neces- 

pnrtakell of a disjointed ... chnraut.er, rbrlll tlli: gclrorrzl results of the !vo~*king of a large 
departrllunt ~cuttered from diud, Lhe l 'al~jnl~, x.\\f.l*., Uengal, to Arrakan and Nawore, 
have not sppaared to that; r~dvontuge xvllicll. ..is tlua to n great rtstiollal work. 

1~ is ,noat Liiffloul~ to co~ltrol 8 dopnrtlnont; so cirnmmtnncod. and to exhibit hh': rc.snlt,s 
in a popular mm.ncr" 2 : 1 -so, 2C.r- ..3t11; 1. 

In 1836 the Surves;or Cenord's ofices had beell moved from No. 21 chowrillgvee 
to No. 2 Cllowrhghee Lane, the observiltJor~ heillg left iu the small L ~ i l d i n ~ s ~ > ~ ~ i ~ u ~  
built fc,r it ill the g~.oiulds of P\To. 21 [ [V, 114, 332 1. In 1S46 \Vrollghton recom- 
mended a move to ne\r- lwemises in Hunge~ford Sttreet, b11t when Thl~illier took over 
tho followirg xear he decided to stiby 011 ; 

The ]andlord..agr~cl t,o make a thoru~6.11 repair and ~ e d u ~  the I-IIL Lo &. 250, which I 
consider far better than moving to such a distance from the Observatory and Instrument 
shop. ... At my suggestion a Gne skylight 1~ b n  in the largo central room upstairs 
ancl a vemndoh built below. ... These repeirv now nearly comnpleted. In ttlo memwhilo 
the ofice is removed to a house in Kyd StrmL, whilst our Revenue &mcll is in tho sudder 
Board ~ o u s e  [ No. 21 1. When rro get back all together I shall be able to get on much b e t ~ f .  

In May 1849 he was able to accommodate the computers from D&ra [ 355 I, 
though this caueed serious overcrowding, e s p c i a l l ~  with 
the bulky records fast. increasing to tllo extent of about 70 folio v o l ~ e s  per ~ l u n . . . i n  addim 
tion to a large stock of imtruments belonging to the Great T r i g o ~ o m e t r i ~ ~  h up^^^, me 
multiplication of tho maps by lithography and their depoeit in the Revenue Survey mo for 
sale [ 322-4 ] likewise adds great.1~ to the want of room. ... 

The rent, heretofore paid for this house way 300 per luenmm...reduced in 1847 to 250. 
~t has been oceupi &...since 1838, and h d  l w e r  been repaired until 1847. ... The rent is still 
far abo\~o its value. ... Tllo old office NO. 35 Park S t r ~ t ,  one of the firest 3-storied houses in 
a lau t ta ,  ... is now available [ IV. 332 1. It would m k e  8 most excellent ... office well as 

.r Tho position of that observatory is trigonometrically connected i t h  
of India, and the number of ~tronomical  observations taken by Colonel Blacker... 

( entirely lost by the removal ) may be redeemed. 
The rent...on a lease of three Fears k o d y  Rs. 320 Per m e w m  whic11 18 eutrenlely moderate, 

... ~ ~ c e p t  for its to the buriul ground it mould be worth Rs. 600. For an obser- 
vatory the situation could not b better, whilst thu grmt height of the how dda to its 
dvalltages a d  commands a fill0 View of the whole couutr~,  m d  particularly of the Fort 
m a p h o r e  for 'shewing mean time4. 

 he move was completed on 19th. November 1849. No. 35 park 86, mas 
identical with No. 87 occupied by Blacker i l l  1824 [ In, 187, 311 : IT. 332 ] and the 
obel;ptory wm re-erected in its old position a t  the toy of the house. 

In 1857 Thuillier OIIW more co~uplained of overcrowding ; 
On fimt ontiering this slucious rnal~eion, ano of the largmt in Cklcutts, ... amplo room... 
found, but by cloproe3 wit11 continu81 incmrrqe ... and above a11 by ~ h o  ennrlmus inaus 
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01' rocc9rds I*c.l(~i~;.irlg ttu r,lle Revem~e SUI.\.*).S and ... tile Gc.nerrtl Ocpwrt~llcnt ... c.krt~seiL 1,)- !lle 
csk.llsion of sur\-ej7s nll over Ind-ia, ns well as by tlic repid slrid~bs ot' t,l~c litltc,~rtrj,hic prPr;n in 
m u l t i l ~ l ~ - i ~ ~ p  ~ n a l ~ s .  even t,his 11onsc is hecc~minp \-cry full. ... 

01, thi: lotvei. floor t l i~ rc  n,rcb 4 assistants  id drn.ftsm(.:~~,  rill^ i l ~ e  large tables rlcces,srlry 
for their work. besides t.he very Ijulky al~nirnbs containing t l ~ c  rcsortl?, t~nd 01-1 tllc SBCC)IICI 
floor 28 ascistanis and drafts~ni.~~, in atltlitirul to thr recortls. hesidcs crcncli&d~s for errrl~loy. 
rncat.. ... Thc. \-c.rn~trlahx are ... usecl f13r tlli. dnfrerics. ... 

Sc, C:r>\~orrmlent c~n~,lco\.ee.+ i l l  C~blcul;i:i cnjiry sutrh pec:rtliar l~~,i\.iic,g~..i...:~s (.i~u i!oml,uti1lg 
Depertmc.~lt. No pelson cu.11 ciltcr tllc +hirtl Horw witl~our b c i n ~  str~lc.li nt once: wit11 the. enst. 

coll&rt i l l  whicl~ they are plcerl, a.lrd...I canlint, c.o~lcur \l,itl) t.hc C!lrii:f Cornputel-...that 
!I(: cnnr.ot cntcrtzin t l ~  I.F.? additional comlnlrt,r+ simply Iur want o l  ofnct. rolmn1. 

1S(iO t . 1 ~  rent was raised to Rs. 401, p.m. Relief'nrns afforded hy thc move of 
t,lle Jitllographic press to No. 10 ?vIidiliet,oa Street, ancl b\- t.he transfer of the Corn- 
pUtillg office to Debra Diin. hilt the remntining offices contit~iierl t4, expand: arid t,he 
Snr\reyor General reported in 186% tliat 
so pcktt has bcea ihe influs of lllaps and large fcdio \.clltrmcs ul' villa@,: pltblls of the Re\.oilue 
Sur\.ej, llot only of Hrngel btit of the x.\v.r. and tlie n-hole of the  Punjab, ... that are ha.i.0 
neither space on the two lower floors for tllu nccessarj- ~lmirnhs, ... or proper ncronlrnodation 
tior the i~tuuber of llenda employed. ... 

The ground floor ... is used for the (.:enera1 Delmrtment, or Suri-ej70r General's Hrunch, 
which is the geogr~phical depot for all India, and is mitcie to serve for the corresporldellce 
clerks, the ciraftsmt~n, and all the! rocords, both ms. and printed. ... The illultiplication of 
=laps ... by eellgrnrillg and lithograplly h w  chuaed all irumense addition to our records. ... 

On the srcolid floor the wholo of t,he Revenue Brnllc,h ... is located ; corresporidenae, cornput- 
big, drawing, and ~-ecords. This ofice has been weigl~t,ed with alrniralls and racks to such an 
extent as to be dungerous 60 t,be safet3. of t.l~e floor, ~ n d  the Agents ... have already remons. 
t.reted on the subject. Yet el-ery yeiar our Revenue Surrej. parties are producilkg -ny 
thousands oE square rniles of survey2. 

In  1882 the whole office establistslent of the Surveyor ~eneral's' headquarters 
<- ~. -- moved mto sp6ciallf. designed new buildings erected in Wood Streets. - . . 

Whell the Surveyor General moved up country in October 1844, he left only two 
clerks for hjs Calcutta offices. On the retirement of George Barnes in 1855 [IV, 349 1, 
one of the draughtsmen was brought in to help ; 

&. A. C. ~unninghern~, e young man of good education and excellent business habits, 
who h u  undertaken to bring up the arreara..wld attend to the duties of the correspondence 
department, which has fallen into sad arrears, a t  hie leisure houm before and after oflice. 

Cunninghem was allowed pay as writer in addition to his salary in the drawing 
brmch, and on Duhan's promotion two yeam later to be sub-assistant a t  Deka  
Diin [ 342 ] was appointed Head Writer a t  Calcutta ; 

Th is... will afford a slight. increase to the selary drawn by ... Mr. A. C. Cunninghem, 
who dram a t  present Rs. 46 from the Correspondence, and 00 from the Drawing, Branch. ... 
This, though it nleeta in a meesure the emergency of the cese...to provide for current work, 
will not, I fear, place, the Departme~lt on a permanently satisfactory footing. ... 

Under the preaent uystern tho very scent-y means at command preclude the possibility of 
m y  attempt a t  indexing, docketing, and proper registering of letters, in consequence of which 
a vest deal of time is lost in marching for e single reference, end seriou~ inconvenience is being 
conetantly felt by the dif3iculty of finding papers when,urgently required [ 344-5 16. 

Cunningham moved to the Revenue Survey office in 18628 and retired on 17th 
July 1886, after 30 yeam service, "but lived only three months to enjoy pension''. 

On the Revenue side Thuillier started with the able services of Alexander Daniel] 
who had been a sub-aaeistant in Wroughton's party [ IV, 397 1. Daniell died in 
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April 1855, and Hoppner was brought in from Vanrenen's field party to succeed 
hinl [ 349, 3-79 1. The office then coinprised besides Hoppner as Head Assistant, 
1 accountant @ Rs. 100-1 writer @ R,s. 60-1 indexer (8 Rs. 40-1 writer @ 
Rs. 25-3 writers @ Rs. 20 each. 

In  IS44 the Drawing Office hnd John Graham as Head Draughtsman [ IV, 415 ] 
-3 East-Inclians, Joseyh, MacVicars, and JfcReddie, on pay Rs. 70 to 150-and 
W t a n s  on pay from Rs. 16 to 60. "Miajan, Ainudin. Pushiin Bakas, Golain Naki, 
Manirudin. Khadam Hoosen, Abdul Haliin, Hosen Ali, Nasrat Hosen, and Zahur 
Ali". Of these Sheikh Abdul Halim was "first in order of merit" beside being 
an excelleiit litho-draughtsn~ai [ 360 1. 

Graham had been Head Draughtsman since 1827 ancl was promoted to Rs. 
450 ~.111., from 1853. As a younger man he had been specially skilled tw map 
compiler, but as he grew older his work fell more to general sul>eroieion, and in 
later years he u-as much troubled by ill-health. He retired on pension in February 
1858, and died in Calcutta five months later [ rv, 445 1. 

His post as Head Draughtsinan was filled by William Scott, who u-as kept on 
with the field office at  Dehra Dfin, and transferred to the Great Trigonometrical 
Survey in 1861. For charge nt Calcutta John James was sent down from Robin- 
son's party in the Punjab, where he had established himself not only as a first- 
class surveyor, but also as a hill draughtsmall of outstanding ability ; 

Mr. James is a most accomplimhed draftsmen, well acquainted with the physical features of 
India. tl thorough knowledge of which can only be acquired by experience in the field, and is 
not attainable by residenk of cities. ... I consider Mr. James ..+re-elnulently qualified for the 
charge of the Ilrawing Office. ... Mr. James' salary as civil 2nd Assistant is Rs. 309-12-3, 
with equipment allowance of Rs. 00 per mensem. -4s the retention of these ellowsnces will 
cause no increased expense, I propose that he should in Calcutta draw the same amount. ... 
The increased expense whichliving a t  the Presidency will entail. ..rendem it indiqensable that 
he should suffer no diminuetion of receipts1. 

I doubt [ Waugh writes to Depree two years later] whether they have got any field sketchem 
a t  home equal t.0 our Mr. James. The origiilals of the survey hewas engaged on are the beAt 
epecimens of topographical drawing on the one-inch scale 1 ever mw [ 291 12. 

From 1870, James was appointed Assistant Surveyor General in charge of map 
drawing and compilation, keeping the engraving and lithographic branches supplied 
with material. He took furlough in 1878 and on his return in 1883 was appointed 
Deputy Superintendent and given charge of a revenue survey party with recess 
quarters a t  Mussoorie. He retired on pension a t  the age of 55 at the end of 1884. 

Charles Joseph had s t a d  as a draughtsman on the Madras surveys in 1823. 
He was transferred to Calcutta in 1835 and compiled many important maps there 
[ m, 321 n.$ IV, 286-7 1. Seeing no prospect of promotion, he resigned in 18469, 
getting the following " chit " from a Government Secretary ; 

Mi.  Joeeph is well known to Thoby Prinsep [ rv, 489 ] and myself, under whoae ~uperin- 
tendence he compiled the only good map extent of the colmtry between Nagpoor and the 
Qangea in one direction, and Cuttack and Benares in the other. He showed great attention 
and skill in compiling this from a most heterogeneous mass of materials, and the rmult mtss... 
[ s ] remarkebly full map of countly till then quite ~inknown. 

If you can forward his views in getting him e situation where hie knowledge of outdoor 
engineering can be made available, and relieve hiq eyes from the fatigue of mapping in the 
Surveyor General's Office, you will do e great service to a very meritorious person4. 

For a time he was with P.w.D., and then Revenue Surveyor in the Sundarbans. 
He later compiled a Map of the Grand Trunk Road for the N.W.P. Government 
[315 1. He died of cholera a t  Serampore on 4th June 1850, aged 58. 
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354 D.S.G. & CALCUTTA OFFICES 

Thuillier was far from satisfied with the quality of the dralvillg ; 
For many m o n t h  past I have been much dissatisfied with the stat,e of the drawing depart- 

ment. ... Carelessness rrncl inattention to business has been ... commented or] witkiont, any  good 
effect, and ... I. ..reconlmend the discharge of...four individuals ... as a proper example1. 

In spite of punishments and rewards there was little inlprovenlent ; 
What we most require are good compilers, nlen of eclucation and professional knowledge 

who can be t,rained up 'o arrange ... discorrlant materials, and esercise sound judgement ... and 
a proper value on various authorities. ... They are requirecl also to ... superintend t,he native 
 copyist.^, to examine their work, and thus render the ... maps ... as creditable as me conld desire. 

At present ... Mr. Graham tulics the general superintendence, leaving onlj: t~vo  European 
rrsistants as con~pilew-Mr. Potenger on 120 rupees and Mr. Breum on AD rupees permenstm. 
The forn~er of these has been 10f years in t.he Department, a ~ t d  the latter 6 years. They 
have received but one small increase of salary cluring t,hat period, the consequence of which 
has Ixen the resignation of Mr. Breum. The strength is actually below ...[ that of ] 1830, ... 
and no additions have been made to meet the extra calls ... or the enormous access of ... n~aterialu 
crrused by the extension of 20 yenrs survey. and the addition of large provinces [ 3 j I -2 1. ... 

If ... the scale of renluneration is not on a par nit.11 other departments, ... young men... 
seek tlteir own advancelnent elsewhere. ... The European draftsnlen, ... FLS soon as t!ley have 
been taught and formed into useful awistants, have left the Department. ... 31r. Joseph pre- 
ferred all appointment as Overseer in the Department of Public Works on some 145 rupees 
per nlensem, and his lous h~ not yet been supplied. ... 

Competent draftsmen and compilers cannot be found wllen wanted. They must be trained 
and formed for our purposes. ... The appointment of 4 oru 6 European young nleli on a gra- 
duetecl wale of salaries w compilers and draftsmen, ... [ with ] some knowledge of the principles 
of surveying, seenls to be most deeirable, the salaries commencing at  50 or 60 rupees-per 
mellsem, to be raised to 80, 100, 120, and 150. according to merit. ... I am anxious to see ihe 
3 draftsmen ... on the contingent bill ( ... in force upwards of 20 years ) [ IV, 335 ] placed on 
the pernlanent list, wherein the lowest mlary should be 20 nlpees instead of 16 us a t  present2. 
After reference to the Directors in 1856 strengtli was increased to 5 East Indians on 
pay from 60 to 135, and 11 Indians from 16 to 55 rupees. 

George Potenger retired on pension in November 1860, having "injured eyes and 
failing sight caused by the nature of the work". He had been "constantly ailing 
and subject to frequent ... attacks of fever". Born in 1829 he had first joined the 
drawing office in March 1837-resigned in September 1841 to become Purser in 
H.E.I.C.'S steamer Proserpine on the China service-and returned to the drawing 
office in September 18453. 

Vernieux was warned that he "must go on differently now, or I cannot retain 
him to spoil paper at  his high salary : this memo to be carefully filedsp4. 

The Revenue Survey drawing office comprised nine Bengali draughtsmen under 
M7alter Graham, who had been "brought up from early youth in the oflice under 
the auspices of his fatherpps. His untimely death in 1860 was a great loss. 

When the Surveyor General went up couiitry in 1844 he took with him Radhanath 
Sickdhar, his brother Brinath, Bholanath Mazumdar, and two others [ 341 l6 leaving 
behind under De Penning Vincent Rees and four Bengalis [ 127 1'. 

On De Penning's death at  the end of March 1845, only four months after Waugh's 
departure, Radhanath Sickdhar succd,ed p..9 Chief (&mpllter,but remained with 
the field o&%---'The t G i a ~ a ~ i T f X e e p l n g  so small a staff at  C!alcutt~e~a-'me 
evident one man resigned in February 1848. TWO of the others were required 
for the observatory and leftthe third idle foi lack of a fourth with whom to coipare 
computations [ 122 18. At the end of 1848 permission was obtained to assemble the 
whole body of computers at  Calcutta ; 
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One half of the compoti~~g office remained with me in the field HIUI the other Jmlf , ~ t  
C'alc~t~ta office to bring up crrren1-s. The work performed by the former port~on & beell ill 

ever)- res~ect  satisfwt,ory, but the l a b o u ~ ~  of tho%? in Calcutta hove declined in cwlseqllellco 
of the want of adequate supervision. ... -4 concontrtltioll of the elitrre computing ofice ir urgent- 
ly necessary for the salie of efficiency. ... Considering ... the difficulty of recruiting in the U1,per 
Provinces, ... I...~.ecomnlend that the party now with rile in the field should join the Prmi. 
tlency officc whereby a monthly raving of Conlpany's rupt7Us $43-5-&..will be cfioctotll. 

Tllc Chief C!omputer and his party left Dehra a t  the end of January 1849, took 
boat at Gurnlukhtesar on 12th February, and reached Calcutta early in May r 128, 
341. 372 1. TTraugh recommended Radhanath to Thnillier's care : 

Every t>pportu~lity should be afforded him for the efficient perfornlance of his worlc, and 
as he a.111 llow for the fimt time have the whole of. ..his office imder hin personal cont~.nl, tho 
ent,ire respo~ls~blllty of cletail~ will devolve upon him. ... 

It will he necessary for me to maintain a direct cor~=rpondenco ... with the Chief Couil~iitet, 
and I hope this ... w~ll  pl.ove ... not inoonsistent with ...j our control...n\-er the whole office2. 

Thuillier reported on 16th May that 
The party have been locate41 in the 3 rooms fol-merly occul)ied 1 ~ ) -  Mr. Do P e ~ u ~ i l y ,  forllling 

the entiro west side uf tho upper floor of this house [ 351 1. ... The Chief Comnputer has made 
every arrangement for the systematic clespatch of business. and w~ll carry out the details of 
his office in direct communication with yourself. ... I have already found UI Baboo h l h e n a t l l  
Sickdhar u...willingr~ess to accommodate which is very plcnaing3. 

Replacements had to be made when trained computers were t&nlpted away by 
offers of higher pay but there was never any difficulty in finding new men, who had 
of course to be trained from the start [ IV, 340-1 1. 

By 1855 the output of the t,rigononletrical survey had increased to such an 
extent that the computing office could no longer keep pace. Wm~gh's proposals for 
improving the terms of service were not accepted ; 

The Hon'blo the President in Council strongly objects to the principle of increase of pay 
according to length of service, and requests that the Surveyor Cfeneml will ~w?est hin acheme 
... auggestulg a graduated scale of p m ~ a n e n t  pay, and ~ t a t i n g  whether all that is necessery 
may not be effected by tho simple addition of some computers and writera'. 

I n  revising his recommendations Waugh again s t rwed the fmt that 
a ready-made computer ... is not procurable in India. ... d strong motive is required to incik 
a prso11 to acquire these qualifications. ... Supposing a pereon by working 8t the computing 
office for 6 yearn ~ R S  acquired the neceawry qualifications of an effioient oomputer, i t  will b 
in tho i n b r ~ s t  of aovernnlent to accord him such e salary es would induce him to remain in the 
office, for ul the event of his retiring all the expense incurred in his trauring would be lost. ... 

Nothing short of the gndilated scheme originally submitted will be foimd to anawor. 
He put up two alternative schemes, Rs. 1,189 and 1,320 p.m. includmg e of the 
D_ef Computer 23 Rs. 400 mi. Government approved the lower of t h i s  
~ s .  105 p.m., w ~ k x a n  increase of RS. 313 over the existing scald. 

In  1L56 H - ~ ~ d z - a - f $ r e p & o f  the work of the f i m p g t h  Qm 
£ r m i i i i P  it-@ befi cqnpntreted 9t XI$&[ 128 ] ; - 

At that time the office consisted_of _? cW~j&r,--1_-~ N e i z  Chmp+eel Doput 
Xative COIU i ~ t e r ~ ~ r n ~ u t e i s .  The office ... r e m n d  upon this footing till with; 
d n t o n t h a ,  when ordam wem received...for reorganizing the asme. ... 

In the year 1951 the printed T a b h  ...fo r India mere computed [ 122-3 1. ... Most useful LI 
the calculation of the Tables...were &boo Swellat11 Sicdar and W h a ~ m t h  Sell. ... 

Seeing that the...busincw htw greatly inoreased of leb,  the Surveyor General x.ocsnt.ly laid 
before Govenlment a male of progressionally inc-ing remimerut.ione...to 8 conlpukr as he 
irnprvvcxl in efficiency, his nmximurn pay being fixed a t  Co.'s I&. 60 per month. I...rogret 
t b t  t.his arrangement WIM not a t  once mnotioned, ... 89 it would have d e  the Computing 
Office as efficierlt. oy could be desired. ... 

The computers generally have given greet eatiafection. ... Those who have made them- 
mlvm most useful, and who an... be entruetecl with indeponclent oomputetiorw, me... %boo 
Sreenath Bicder-Whtmath Gen-Joynarain &oerji-Bho1anat.h Mozoomclur6. 
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D.S.G. & CALCUTTA OFFICES 

In  Oc_tober 1561, after MTaugh's retirement and after Radhanath Sickdhar had 
expressed his wish to retire, the Superintendent Trigonometrical Surveys, James 
Waxer, asked for the transfer of the Computing office to Dehra Din.  " Much incon- - veilleiice and delay has been caused by the separatioil of the Computing Office fiom 
the Trigononletrical Survey [ 344 I". 

He llad already two houses a t  Dehra for the trigonometrical survey offices, and 
it n-ould be easx to arrange for a third for the Computing Office. The move was 
ai.llorised. and effected during 1552' [ 341 n.2 1. The establishment<hen stood a t  
1 CKief Conlputer-l Deputx-1 Senior Examiner-8 junior Computers-4 writers. 
Radhanatll Sickdhsr retired on pension from 16th March 1662 ; his brother Sriilath 
had alGeady resigned on account of "incipieiit cataract of both-*yes". Bholanath 
&Iauzamda~- was the only one of the Calcutta establishment to move up country, 
t.o 1:ecome Chief Comlmter ; the remainder preferred to resign. Computers were 
henceforward recruited froill up-country sources [ 344 1. 

Tlle S ~ ~ r v e y  Observatory had been first erected on the proposal of Valentine 
Blacker on the roof of the office a t  No. 35/37 Park Street [ 111, 187-8 1. After the 
move to No. 21 Chowwinghee a small building was specially erected in the grounds 
of that office [ I\., 332 1. Observations for the daily time signal and for n~eteorological 
purposes were under charge of Vincent Rees who had the assistance of one of the 
con~puters [ IV, 114-5, 119-20, 462 ; v, I39 I. 

I11 1548, Rees poillt,ed out that the Chowringhee building was most unsuitable 
as i t  gave little room for the instruments, and none whatever for an observer to 
sleep in. It was completely dominated by surrounding buildiilgs2. When the office 
moved to Park Street t'he following year Blacker's observatory was re-erected with 
a new dome [ 3 j I 1. As Rees was now granted six month's sick leave to Mauritius 
i t  was arranged that the Chief Computer, who now had living quarters in the new 
building, should give up an hour for the observatory duties, making up time on his 
computations out of hours. Gopinath Sell was the regular observatory assistant 
[ 351 n.7 13. 

I11 his instructions for the re-erection of the observatory the Surveyor General 
pointed out that corresponding observations mere no longer needed since the field - 
surveycjrs now made connection to points of the G.T.s., but that  the "shewing 
mean time is the special business of this obser~atory ' '~ .  

Tt has been the practice for some years that one or two computers should daily attend on 
Mr. Rees at the observatory to assist ill ehewing Meml Time. This duty ... cauees considerable 
intenuptior1 to the ... con~pu tations. ... Every endeavour should be made to reduce the time 
they are ahsent at the observatory5. 

Rees returned from leave and resumed charge during February 1850. He was 
mucll handicapped by chronic chorea, and from 1843 had been "as deaf as an adder ". 
I n  1552 he retired after 27 years work connected with the observatory. 

The Chief Computer again took charge? and the meteorological observations 
were brought into line with the new rules [ 139-40 1. From the savings on h' 
salarj- four extra assistants mere engaged, on Rs. 20 to 30 each, being additional 
to the computer responsible for the daily signal to Fort William [ IV, 114-5 ] ; 

-4t exactly five minutes before mean noon a ball ie hoisted up on a mRst at the Observetoly, 
seeing which the signallers at the Fort semaphore tower, a distance of a mile and a h l f ,  ra&e 
a ball on trn iron crane fitted up for the purpose. ... The Inem1 noon shewn is that for the S e m -  
phore Tower. To this end, at 14 seconds before that time the observatory ball is dropped by 
a classie letting go a rope ; observing which the sigr~allers let fall thesemaphore ball likewise, 
and in A s~miltlr nlqnner, which event ought to occur at the time of the Mean Noo~l. ... 

1 DDn. 7 ( 115 ), from Mil. Dept., 2C-3-6-2. ' DDn. 479 ( 4 ), Rees to DSG., 23-5-48 ; 472 ( 453 ), DSG. 
t o  SG.. '76-34% DDn. 474 ( 151 ), from ISG. ,  27-749 ; 561 ( 59 ), from SG., 8-8-49. 4DDn. 474 ( 245 ), 
reply to Ch. Compr. '~  note of 29-12-49. ' Dnn. 561 ( 1% ), 8G. to DSG. 13-3-19. @witch alloe. Rs. 200 p.m. 



A powcrfi~l telescope is put up a t  the Observatory, with wllicli the clropping of t,ho Sems- 
phore ball is watched and the t.ime of its occumence is noted. ... There w-ill gf:~lerally be porno 
error ... which is always not.ed ... nt Lhe Surveyor  genera!'^ ofice. ... IVhun tha error ... ~scet~t ls  
half n second it, is publisltecl in all t,he ... daily papers ns well as ill the Calnutt,a t.:azei,te. I,ikr*- 
wise B ~lntict: ... is 1)tlt I I ~  t1.t tho Ba~ikshall. The Mean Noon every day is dotornlinetl by 31. 

mericlionnl obse1.1-ntio~i of the Snn, and for muking suc'ri obser\-ations a 24 ft>et transit tc+lrrpcc,l)~. 
by I)ollvurl is fnrtliconii~lg &t the ... observatoly [ 138-5 ]I. 

From 25t,h June 16% signn.1~ were inacle by electric cable ~vllicll gave a great 
den1 of trouble to begin with [ 140--I 1. The t.inle of the signal was illso changec2 to 
one o'clock, and deduced from the tran.sit observa.tion "im1uec2iately prececling". 

The tinle hn.ll ... nsctl ... with the elect.ric wire is not t,hc old I,all, ... which ... w-as scarcely 
visible to tlte \\,liola shipping. Thc ball 11ow ~ l o p t e t l  is 0110 of much larger dilnellsions. ... 
The elcctricnl \\-ire connecting t>he Observatory mith the Selnrtphore '.l.'o~rr is lnitl ullrIe1.- 
gour~cl. ... Tllc battery aaed a t  the ohse~-va to~-~~  co~lsi~t,a OF twenty cells2. 

The Lithographic Press was installed at  the Surveyor General's ofice in JIarcll 
1652 by the transfer from the Goveriiluent Press of two hancl presses and their crew 
and two lit.ho-drauglltslliell. "My first care " u-rit.es Thuillier, 
W K ~  to sect~re the services of a co~npetent Supurinteerltlelit, comnbming the clualities oF (G yor,cl 
draftsmnrl mith H. lu~owlodgu of transfel. clrawu1.g ibnd lit.110. biuir~ea gonerally. A ~ I - .  IT. 3f. 
Smith, a t  t,h~hrtt tinlo irtittrched to the Quart,ermastar Cioneral's Department3 who wm well 
hiown to ine ... ti.0111 his experience hi lithographir~g the series of N.W.P. dist,rict. maps published 
under ... my ~~r'edece~sor [ 3 12-3 1, was the only Illan in Calcut-t8 fit for the ~it~natio~l.  ... He was 
allowed 11y tile Quartenwter C:eneral. ... to wml>t tho apppointmotlt4, 
and joined on 17th April. Two European assistznts were also engaged, De .Hone 
and Musgrove, besides a.n engraver-draughtsman Namirudditi [ 332 n.5 1. An estah- 
lishment of draughtsmen, printers, and spongemen bcought tho monthly pay roll to 
Rs. 720. During 1854-5, this staff mas called on to work nt high pitch on the 
printing of tlie postage stamps under most clifficult climatic conditions. Extra 
presses were installed and establishmeilt raised to Ils. 1,060. During 1655 an 
experienced printer, George Stapleton, WM further brought in from the C ~ v e r n ~ l e n t  
Press on Rs. 250 p.m. [ rv, 335-6, 350 ; V, 332-5, 360 1. 

Snlitll rnm born about 1806 "eon of John Jacob Smith, a buccaneer who cap- 
tured Saugor Island a t  the mouth of the Hugli". The so11 found employment. in 
the lithographic press under Dr. Rind [ In, 298 1. He whs not ollly a high-class 
draughtsman who actually designed the postage stamps, but also + first-class 
technica.1 manager who did magnificent work in the reproduction of maps. In 
1666 he was granted a good servim pension on Rs. 225 p.m., "after serving Got-crn- 
ment for 13 years continuously". Pending the arrival of a new Manager from 
England h$ services were retained up till 15th April5. 

Sa iyd  Mir Mohsin Husein, who had won Everest's complete confidence by his 
skill in repair and construction of scientific instruments, had been formally appointed 
Mathematical In~tnlment &faker under the Directow' letter of 26t-h September 
1843 [ IV, 12 j, 458 1. Though unable to write English, he waa able to conduct his 
business to the entire setisfaction of both Esuph as Surveyor General and Thuillier .* * & +.-"... --- *.- 

as ~ u ~ e r i r l t e ~ d e n  t+ ,sf &mBuBJgg$&i& _ ~ e ~ ~ a ~ t z n ~ ~ $ .  Be held office 
Kp-6 the time of his death which occurre= 11th February 1664. "Ever 

athis k t ,  hiu whole life seems wrapped up in the duties of hi. p o f k i o n  

1 DDn. 669 ( 13 ), f?om Ch. Compr., 34-58. 'DDn. 664 ( 209 ), from Ch. Conlpr. from, 27-743. 
Jnntlor which tho Govt,. h wm managed. DDn. 682 ( 220 ), DSG. to Home Dept., 25-3-52. Govt. 
ao., 18-745 ; GR Tgpo., 1864-5 ( 41 ). DDn. 661 ( 40 ), DSGi to U. Bd., 16-3-55. 
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Mohsin Husa.in 1la.d been employed with the Surveyor General up country 
till Everest's depa.rt,ure, when he took over charge of the Calcutta workshop, first 
under Henry ~ o o d w ~ n  and then under wroughton as Deputy Surveyor General 
[ 162, 164 1. The workshop had now to be entirely reorganized, and an artillery 
bombadier was appointed Assistant Mathematical Instrument Ma.ker. "It was a 
piece of goocl fortune that a workman of Mr. Cribble's skill nnd training was ... found 
to fill the situation, and who ... mas content to receive at  starting a staff salary of 

rupees in addition to his military pay and allo\~~ances". 
Cribble wau a great sucms and helped considerably in the oo~lstruct~ion of the 

two 24-iiicl~ theodolites made up in Calcutta [ ~ j z - 3  1. In 1549 he took his dis- 
charge from the army with the rank of sergeant, and pressed for increase of survey 
halary to Bs. loo, I\-hich had been promised when he first joined in 1844. The 
Surveyor General strongly slipported him. " It would not be possible to replace 
him by a.ny workman of eqnally moderate expectations. ... I...recomnlend.. .that 
Governmeat.. .augment this deserving individual's salary to Co.'s Rs. 150" bringing 
~apervision charges to Rs. 500-Mohsin Husaiil Rs. 250, Cribble 150, Thuillier 10- 
ay against, pay and allowarices d m w n  by Barrow, Rs. 500 [ IV, 122 ]I. Cribble's 
~a la ry  ww,  however, oilly raised to Rs. 100. On his transfer to Roorkee. his place 
n.aa filled by Edward Staplehn ay clerk @ Rs. 80, and Saiyad Ismail, Mohsin Hwainfs 
soil, as storekeel~er @ Rs. 50. 

In 1853 Thuillier pressed for an increase to Mollsin Husain's salary ; 
The Mathematical Inst rume~~t  Department ... hm been put on a new footing, end made the 

general depot for ... ell instruments below All&bbed. Owing to a par8imonioua policy on the 
part of the Military Board, the incre~sing duties and responsibility for ... such en e.&=nt of 
Government property have been met merely by the abolition of the, Aasiatnnt in the mnr l -  
facturing department. Mr. Cribble was transferred to Roorkee in January last, end tile whole 
ofthe supervision rest5 on the Meer Sahib. ... The urral~gaments now in fo me... having the work- 
shops in close col~nection with the Murveyor General's Ofice, as well as the Lithographic Press, 
axe admirably adapted to onsuro proper control ... on my part, and by the whole of the...etores 
connected with our profmion being under the Instruruel~t Maker's care. ... 
' Said Mollsin him now served clo~u upon 30 years. ... Hav~ng been on his present eelnry for 

about eleven yeam, a personal allowance...would be very gratifying to this worthy old go&- 
marl. ... A recolrunendation was inede in my annual report to the Military Board for 1850.- 
51, for an incretwe of 190 rupees, ... but the Board. ..whilst highly cornnwnding hie zeal and 
work, expressed regret that they could not then comply with my requesta. 

He further asked for an increase to the establishment of workmen, the present 
number h i n g  only 22 on the permanent list and 70 on contingent charge ; 

The prmanent establinbment ... h not lmen altered for very I-y years, hut i t  L totally 
kdeque te .  ... The present totel strength amounta to 92, ... and it is thia ... contingent ebb- 
lis}ment which I am desirous of i~lcr-ing temporwily for ... adding ... a few of t,be more uwful 
i r ls tments ,  ... which...can be so ulhitely better constructed here, to suit wants of m e y o m  
and withtand the etfects of our Indian c l h t e ,  t t n  in England3. 

On a reference to London the Directors approved a personal allowance whioh 
raised Mohshi Humin's salary to Rs. 400 p.m. During his deputation to Kaechi 
[ 4, 158 1 he was allowed an extra one-third salary. though there was some argument 
as to whether it collld be drawn on the personal dowance4. During his absence 
Said Ishmael, the storekeeper and ~~r t i s t an t  to his father. was entrusted with the supervieion 
of the worlwhops with an increaee of salary ... 60 rupees per mensem. ... The entire...manu- 
f i~cturhq axlcl ~=epairirlg brmchos have now been oxwutd  for n period of six m o n t h  by syud 
Ishmael, who ... hes proved himself a most valuable ... ni~pewisoP. 

Sa iyd  Ismail had received a good English education at St. Paul's School, 
Calcutta, and had ill 1860 been appointed computer at  Revenue Survey bed- 
quarters. 011 his father's death in 1864 he officiated aa Mathematical Instrument 
Maker on salary Rs. 250, until an English mechanic was appointed from Thomm 
Cooke's establishment at  York. 

1Dl)n. Mi% ( J(i&-G), SG. Mil. Dept., 4-12- 49. a DDn. 593 ( 391,). DSG.'s Report, &7-53. 
WUI)~. 563 ( 112 ). DSG. to Ni. Ed., 304-53. 'OD. to B., 14-10-54 ; DDn. 551 ( 2j9  ), &I. L)trpt.. to 
nao., 10-11-65. 'DDn. 061 ( 4 ), 16-3-55, 



.iyp,iutcd 1<1npluy111cut 

. -- 
Dll~llcsllr: 

-- - . ... 
1-7-36 wr. c:-ln-C.'s olllr*e, ln-7-35 ; s ~ o .  Cnl- 

cuttn. L-7-RU : rct. 011 pension. 27-%.55. 
1-6-49 wr. sc:o.. ( . i~ lc l~t t i~:  \~ . l t l~  lil. ntRee to 

Allhd. Ort. 1544 ; tr. to tiTS. BO-2-45, 
G I '  from I:TS. tu 110. Celcl~tti~. Sept. 13.53 ; .Sou of .Ales. a , .  ( 1803-5:; ) 

1-9-52 wrr. SGO. 1-12-55 : LIII. Wr.. 27-3-57 ; Jlllp'ri Capt.. d ~ ' n l ~ ~ ~ ~ :  
A .  v v .  1 1 r  1 -  till I 15-9-53, and .\[u;jo 111s wlrr. 
sit,,, 17-7 -A(\ 

L).~n.uEs. Gen. [ I\;. 349 ] 
I>. c. (I-1 I -  1i9!J. 

~II.EWITT. Fr:ln1:1~ C(~l\vell I 41s I . .  . 
b. r..l-l-2S. 

I : I I X I I X ~ I H A I I .  Alrx IIlli~s. [ 3 5 1  7 
11. Uoml)ny, r.. 30-10-33 
. C l l l l t ~  l o .  , i 

- . . . . . - . . - . 
1644 Ilcv. Svy. swr.  Ih34-12; HfI. Dlnl~. 1:ov. Sol8 of L)nvltl nnd Jarla. 

Yvy. .  C;~lcutt;~ from 1844 : IIA. ncv. 
Svy., C11lc111ta lS4,+ till dt:~tli. 

2-4-45 a r .  S.G.'s L'd. o l l l r~~.  .4lllrl. k 1)Dn. ; Hcl. so11 of \Vm. Dulu111 wll,, 11. 
\\'I. R. ncty. I{r~rr. .  li-ll-SO ; crtrn Civ. Cowl~wrr, 3-11-j0 sgcd 58. 
Asst. B r A .  to SG. 2i-2-57 ; PA. to STS., nl.. >[uswrle 10-2-58 Jc~li;~ 
12-341 : l~nslcal~ :I* Sllrur. 1st gr. & 3tnry. aueci 1;. (IIIII. oi. Jol~n 
PA. to st=. 3-4-5::. 'R1yIor. 

18.54 Wr. SCiO, Wt. ns kltl. Clerk. 1-11-82. 

0-11-56 froni llv\..'Hvy. SH.1'. to HA. Ilev. Sb).. nl. baKorc 1rjIlU. pr. kit1 1.0 &v. 
Edqrs. Cnlcnttn, till c. 1-4-62, ... H o ~ p n i r  of Ptrt,nn, 

1855 wr. Ilev. Svy. Hdqra. : still wrrine 1P;O. In. bclorc 1860. 
1800 wr. Kev. Svy. H~lqrs. 
1-11-14 tion1 OTS. appd. Hd. WI.. SC;.'r fd. cr1tic.c *)11 c~f dotieylt 0. [ 111 491 1. 

Allbtl. & DDn. Hll 111~ntll. In.. Lnndo~~r  13-!+A?.' Emlllc 
.\rnrtlur lllllon pr. dail. ol' 
Emilc, B. [ 43d 1. 

25-10-14 wr. ~~;.'fi ftl. offlcr ; s.4~. & Storekeeper bro. to \Vm. Ucnry [ 360 I. 
1-5-33 ; A&. Sllrvr. f ron~ 1871. 

O.BIIIRN; M. 
OLLIVEK. Andrew Cornellus 

I IV, 350.385 I 
b. Hdld.,  30-4-'12 
d. DDn.. BJ--8-56 

Scorr, Robt. 
b. C. 22-1-22 
d. DDn.. 12-9-74. unnl. - - -  

STAPLETON. C h .  Tlius [ IV, 350 I 
11. Nov. 1819. 
11. Cnlcotta. 12-10-61. 

lS30 writer, E r w .  Svy. Hdqn.. Cnlcottn. gr. Mn, to Edwnrd [ 360 1, 
nnd Oeo. [ IV, 335']. 

July 1834 Rlographical Rotes. Wsm, k. Parker [ m, 350 1 

BOLW. Wnl. Chapmun 1I3-11-46 dmn. Caleuttv m. ; Lr. to 80'8 fd. o6ice, Pr. mu of Wm. Henry L Y q .  
h. 22-9-25, DDn. 1850. of Calcuth, & bro. to Geo. 
d. DDn.. 2-6-58 ; XI. C M n l a n  t 4 9 I & Herbert 

J*U~U [ 430 f 
Bonn.4uu. Qeo. A l h d  21-11-50 nppco. dmn. Calcuttu ; dl~ch.,  80-1141. 

b. e. 5-ll-$2. 
IRutrn. Chrletlan 194-45  dmn. Calcutta w. : read. 1861. arrd. India Nov. 1843. 

b. 27-14-14. 
CHLIL. Thce. Potenger 1-0-&2 to  8 s .  om.. for tom. Punjnb. dmn. In. before 1 3 5 8  I. kln to 

b. e. 20-8-31 ( 32? ). Calcutta 9-10-53 ; to YL Dept., 1-9-68. W m  ~ l e h d .  11;. 3b : v. 4 ~ ,  1. 
C O R ~ U S  John IV 3501 1-10-31 from N w u r  8v to Calcutta DO .SQ'n "- 1st.. DDn., 6-5-40, Char- 

d., ~ b l n .  16-k76, agcd 80. fd. oo., 1.944 tEi ret. NOV. 1 ~ 2 . '  ' I O t b  Watson wld. ; 2nd 
MI. Julln hfa~lrtllda'. fatbar o t  

wsltcr J O ~ D  i i~e-1931) .  
Topo. Jvy. 1886. 

Gmndr, .Iol~n [ IV, 4.43 I iele appec. topo. eurvr. ; H b  Dmn. Calcutta m. 4 tlm- I m. 1 .  ht 
b. Indla. c. 7-12-01 DO.. Aua. 1828 ; ret 1-a-68. d-I-% ; father od f ol@;' 
d. C ~ l c ~ l t b ,  10-7-68. 1 id. I. 

OR~UAY,  Walter IlOBe ltalcolm 1811 h. Rev. 8vy. hdqm.; Ch. Dmn. 1850(?) mn  of John [ n p .  1. 
h. 1821, till death. 
d.. Calcntta 16-11-00. 

Ja~lg. John Owen NLx ( 1820-IWW 1 ch. Calcutta DO. from Topo. ( 431 ). 
dmn. w. 3hdm-:.  to scro. Wcurt3. 

1836 : ret. 184.1. Supervlsur m ~ .  
Benares M., 2-745;  Bev. S u m .  
Bundarbns. 1861. 

appee. Calcutta no.; lmt In 1858 IlsL 
dmn. Cakuttu Do. : mt 1847 Mt. 

LWY C. E. 
M C ~ D D ~ R .  ~eo.%lng [In, J 14 ; 

b. -2-05. IV 350 1 
mLacv1cMts Wm [ IV 50 j 

h. ~adrw. ~ 4 3 2 .  
d. Calcutta. 1.94810. 

lrum puo. Madma-; d m .  sao. Madras, 
1831-3 ; Calcut,ta ; m. ; from 1835 UII 
dentl~. 

Calcutta Do. ; drewlny h. 150, Feb. 1m. 

dmn. Calcutta m. ; resd. 2 4 - 4 1  [ 334 1.  
re-appl.. 8-5: poston 1 - 1 2 4  
under GO.. E3-541. 

PomNasn. Qeo. [ 11'. 350 1 
b. e. 12-1-21. 

Jan. 1866 

1-8-27 m n  of Wm. h L t  [ In. lor  ), 
and bro. to Robt. (#up.). 
m.. Lnndonr. 30-943. 
entinc Eleauor Shorts, aged 
14. 

8- Wm Nonry [IIr. 314 rv, 350 1 
b.' sept. 1812. 
d. DDn., 1W2-73, XI. Ch Dmn wltl~ m Feb 1681 ; Clv: 

A&. lnt =.. 1-4-66,'hIl deith. 

1847/H ~ ~ c u ~ ~  DO. ; mPd. 16-1-61 Lbfl43I S y. 
mcc. 

1860 appce. dmn. Chlcuttd DO., ; mud. 14-1-59. kin to John PeursonV.. whwe 
Ron Chas. Loula m.. 
14-12-07, Matllda aleoson. 

Vmnnax, 1-awrenre Yrudencc: 14-9-62 b l l r . ' s  OBLee. FIoo My. 1 8 S 8  ; Libra- 
h. 21-11-14. rlen & hs. inr. i k q h l y  Coll.. 1840-0: 

Record Keeper AO. a Ofice 1-S-61; 
d m n  c a l c u t t ~ '  Do. 14-Q-6;; d w  
1886. 
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AUus  Snbhan, 1851-Gti. Kh;rdnni IXusai~~. 1811. Sajib-1dL1lr 1850-60, DDn. 
. \ in-~~d-(li~i,  1841. Manir-u~l-din, l t l l t 6 1 .  1tat1l111 IlaLdr. 1814 ; 1bL)rr. 1849, Oluo. 
Ghulam Kl~adar, 1851-CO, DDu. Knllm-~nl-din. 1854-PdI. DDn. d. 26-11-53. 
Qhulnin Naki, 1844-(in. Miajnu, lS44-59 ; d. F c t ~  135!1. Jhelkl~. Abdul Aallm 1644-5: fmm 1859; 
Ollulam Akhar. 1854-no. Waarnt HII,A~II. 1514. Lltlro I~rsncl~ [ in/ 1. 
H ~ ~ s a l n  All. 1 8 4 4 4 .  Sabl Bakuh. 1856-GO. Slleikli Abdul Khndur, 193'2-60 ; d. 
.In1 Pinraln Blswlu : Hd. Dmn. Dnn.,  17-7-60. 

 lev. stry. n d q ~ .  

X;III~C, Dlrth. Dcath Appointed 
Calcutta DDn 

Scrvice 

Blrol;uroll~ JI;~uza~ndnr 1640 ... I'd. omce. 1844-0; Calcutta. 1340-51 : Asst.. Overseer. PWD.. 1851-7 
re-nplnl. Compr.. 18% ; juur ernlnr.. 1855 ; Dep. Compr. 
I-2-W2. on tr. to DDn. ; Cll. Cornpr.. 1862 ; penelon from 1805 

i:hcdnmn . . . 1857 fcl. offlce 1857-00 ; 1 DDn. Comp. Party. 1-1-81. 
Chltrlr 3 k l  .. . 1857 fd. omcc 1857-tilt ; DDn. a m p .  Party, 1-141. 
Orrnpn l'rns;rtl l@Si  frl. omce 1857-80 . DDn. Cnmp. Party. 1-1-01 ; CII. C:OIOIII~. 1805-~fl. 
i;up~rl Chanflr;~. C;upca iZ4-51 ... rcsd. before ISUO' ' 

I>. c. -1 111y 1830. 
Cdpinath Sen 2s-1-41 from oflice C:ivll Auditor. Met.1. Co~npr. 6(ro. Obsy., 4-4-53 ; Sllpt. 

11. C. S-I(P~I. obsy.. l r r s M  ; S ~ , I I I  1866. 
Anm K u ~ r ~ a r  Yltrn 21-8-44 st.lll ~ervinv lS5l. 

Isan ~ h a n c \ r i  ~ I I . W -  
.Tat Knmin Banerji 

b. c. 1821. 
Kcdarnnth Sen 
Nanda La1 De 
Panch Kurl Guptn 

b. e. Aug. 182;. 
Parsld Naraln Sebwtlan 
Eadhanath Sen 

b. c. Aug. 1817. 

FLsdhnnath Slckdhar 
Shan~n Charan Bose 
Shlb Nrraln Datt 

rd. O ~ C C . .  
fcl. omce Oct. 1844-Jan. 1810; Cnlcutb from 1810 junr. ermur. 

1855 ; read.. M-GB. 
14. to be A&. O~eIeem PtPD.. 1861. 
r-1. Fell. 1813. 
fro111 Calcutta Mlnt ; r ed .  174-60. 

with fd. oPce 1846-7. 
Dep. Natlve Cam r Calcutta 10-5-44 tll Msy 1840 ' nenr ermnr. 

1855; Metl. &LW. sao. '~bsy. fro01 1802 ; Hd. ~ i e r k .  &v. Svy. 
hdqrs.. from 1865. 

c. Blographlcal Notes. 
fd. omee Oct. 1944 ; pr. resd. 1845. 
read. before 1860. 

b. c. Juno 182@. 
Srlnath Anclrnrla July 1866 &. Calcutta 6-4-63. 
Srlnath Slckdhar 25-1-39 Dep Campr. 10-3-35 ' Hd. Natlve Compr.. 19-8-98 ; Id. OLBce 

b. c. Dee. 1816 ; 0 c i  1844-Jan. 1840 ; h c u t t a .  May 1849 tlll reed.. 7-1-62. 
bro. to Rodhaastl~. 

Anro, a. W. ... ... ... P m  asst. Ism. 
DB HONE. O. W. ... ... l G 2  Prese asat. ; not In llat of 1800. 
NUEGBDVE. J. ... ... 1862 itom dmn. Rev. Svy., to Lltho. Dmn. ; ecrvlng 1878-8. 
Shelkh Abdul ~ i ik  ... Lltho dmn. 1869. from dmn. m o  ( sup. ). 
S m m .  H e w  Marlano [ 3si. j  ... 17-4-52 Qovt. Lltho. Press, Calcutta, dmn. 1828-52; Hd. Dmn. goo. Lltho 

b. c. 1806. Press, 1 7 4 5 2  tlll ret. 16-7-86. 
GTAPLETOIP, QEO. H. [ IV. 350 1. ... 1866 from Oovt. Llt,ho Prew. 

L3MAIL. Salyed 
only son of ~ d h ~ l n  ~osalr;'i i ~ f .  I 

Eullated Ben. Art. I.mtdon 1838 U n g  for Be 
dlsrh. Feb. 1860 ; ape L t .  Ylth. Inst. ptce Thomeson En 21-1-63 ; pr. l d e n t l d  or Idn 
Cdbble" 8upt.klec Tel Worknbo Calcntta 1858. 

1860-3 d m p r .  Rev.' 8vy: Hdqrs ; Lt. hCath. h t .  Maker ; osg. 
Math Inst. Maker. Feb. 1804 ; sendog ps bast. 1876. 

Just. Bepaher, W., Calcutta; SA8. QTE., 3-10-98; f i t h .  Imt. 
Mnker, 28-9-43 till death. 

pr. ldo to Chas. Tb. [ 359 1 and M. H. [ Iv. 350, rup 1. , 



CHAPTER XXIII 

FIELD [!NITS 

HEN \Vaugll took over chargc therc were. k~e~ide6 the EoniLaJ- partj-, sis 
lbarties of the Great Trigonometric~l S u n  q worki~ig in B e ~ ~ g a l - ~ ~ ~ ~ ~ ~ ,  
under Shortrede. recess ilunrters a t  A11~hIhBd-Gor a. iu~der James. ~ ! l l u n ~ ~ -  - 

Cllendwar, under Logan, AllahBbBd-North C'ounecting, under Du Vernet, &Ilra 
Dun-North Maluncha. under Renny. -4llahil18cl-('alcntta~ 3Leridionnl. under l,sllc. 
Berhampore. As work progressed these parties were shifted frolt~ olle series of 
trial1gleu t o  another, whilst officers came and went'. 

Rarara :-Shortrede, 1841-5 ; from 1845 undur Hill to Bout11 A ~ ~ U I L C ~ L K  tw.1(1 E m t  Cow%. 
Gora :-Tarn-, 18434 ; Carforth. 1844-7 ; under Armstrong. 1847-8, to X.E. Longitudkl ; 

1848-62, Hurilaong ; Oct. 1852 to Jogi-Tila, Pulljab; 1850, under JamesWalker to Gt,. Indus. 
CherldxvAr :--Logan, 1813-6 ; to N.E. Lollgl. 1846-50 ; 8s %1ld Hill Scries completed ~ . w r .  

Himklaya &rim to Peshlwar 1850-2 ; on Rahun &leridional from October 1852. 
North Maluncha :-Renny 6; Clarholl, 1843-5 ; Reginrtld Walker, 1845-7, to N.E. J.,ollgl. ; 

Lane to Sikkirn 1847-8 ; Renny & Strange, as Greot Longl. Sironj to KariLchi, 1848-53 ; Tennant 
to Great, Indns, 18,568 and Jogi-Tila, L856-7. 

H s l a y a n ,  North Connecting :-Du Venlet, 1841-4 ; Karara, 1844-5 ; Gurwkni, 184j-7 ; 
N,W, Hhdlaya, 1847-52 ; MnLhrran, 1853-5 ; Montgomerie, Kashrnir from March 1855. 

Calcutta Meridional :-Lane & Peyton, 1843-8 ; Peyton & Nicobon, N.E. Loql .  1848-50 ; 
Nicolson, 1850-2, N. ParasnHth ; Nicolson & Du Ven~et, from 1852-3, Assam Longl. 

When Hill took over the Karara party for his move t o  the East Comt, he W-W 

given the following instrnctions ; 
The native establishment ... is the sarxie w that hitherto employed on the Karara Series and, 

it conbins a considerable proportion of trained men, w-ell-skilled in tho various duties of 
$110 Depsrtrnent, you will ... commence work under circi~rnstancos particularly favourable. ... 

Yo11 will ... drow up monthly a nominal roll of this establishment which will accompany 
y o u  pay abstrect when sent to the Pay Office. The ... monthly expense iucurred ... is on no 
account to exceed that authorisod by Government, tiz., CO.'B ~vpeos 491, ... the single c e  
oxcephd wherein the Native Doctor, from length of service, becomes iucreased from 25 to 30 
Co.'s rupees. You will only give the highest rates of pay to men who deserve that indulgenoe, 
and...carry my balance which m y  arise to the credit of Governmt~~lt [ 453 1. ... 

The &urn of 44 Rs. per month is allowed you for bagpge tonts...rescrvd entirely for tho 
public use,':.. stlelter for the in~t~ruments, guard, and native establisli~llent. Thia is of the 
mtum of a contract, ... a certificate to which effect will accompany yoilr abstracts. ... 

Thure is sent with you an observatory tent, ... the property of the State, ... repaired, 
renovated, and carried a t  the public expense. ... In addition ...y ou will receive ... rn Office Tent, 
...w hich is Government property, ... and which is...to enable you and the sub-a~~istants...to 
oarry on ooinputationa in the field, and to afford shelter to the public stetionery and recorb. 

To Gayforth on the Gore series he w~i tes  ; 
It is a atanding rule...that public office should be held daily, Sundays exctrpM, md i t  is 

for this purpose that the State incurs the expense of keeping up or1 oflice tent for.. .-h eoriw. 
1x0 ueual hours of business when the party marches daily ruw from 11 A.M. to 3 P.M., but if 
there be m y  pressure of office work the time mfby be extended [ I=, z j 6  ; ~ v ,  338 1. ... 

m e  ofncer-in-charge ... has always been expected to sit with hi Assistants and superintend 
their proceedings. I desire that no innovation be nlade on this yowl old rule, and that you 

' 3  civ. aasts. to each party ; reiaed to 4 from 1847 [403 1. 



will. . .undershd thet I co~~sicler the contxary system of segregating oneself from public office 
to be very prejudicial to gnotl order and efficiency. The effect of it. upon your own party in 
t.he short space of 12 months has not failed to attract, my attention1. 

The Surveyor General's scrut.inj- of cont,ingent charges was no mere formality. 
He aaked Strange on the Great Longitudinal series 
why 12 extra men should be employed in carrytng up the observat,c)ry tent and lwisti~lg the 
cerriage of the instrument up the hill. If a small party of coolies, say 20 or 30, ... were em- 
ployed i l l  ndvance...in preparing roads, there would...be few cases in which the cettle coultl not 
ascend the llill tops, or at  an)- rate very nearly to the top. I have sometimes had to make 
ruids 5 or 6 lo~lg in xrery rugged mountains ancl in all sorts of geological formations, from 
granite nnt.1 basalt t,u sa~ldstone disposed in mural precision. A smart gang of workmen might 
*lake all t.he roads in 2 or 3 months, and ... no extra aid ... would be wanted [ 38-9 12. 

The severn.1 t,rigonometrical parties were now working under widely diverse 
conditions, and successful progress depended largely on the character of the officer 
in charge. Renn-,  Logan, Mont'gomerie? and James Walker writ,e very lit.t,le of 
their difficulties, but. Strange made the most. of them, and the letters that. passed 
between him and the Surveyor General went to fantastic lengths, first through the 
wilds of Rgjputina ancl lat.er through the forest-clad hills of the East Coast 
country [ 34 j 1. 

Lane, who had been with Strange to KarBclli, found progress up the Assam va,lley 
so fraught with difficulties that the Surveyor General was led to abandoll the en- 
terprise, and turn operations to eavier country across the K h h i  plateail [ 31-2 ]. 

The formidable difficulties are [ writes Lane 1 First, ruasuda for the party, and Second, ... 
carriage, ... together with coolies or labourers for ... various duties. ... 

In reference to ruasud. ... markets are held in certain villages in the ...p lains only ... on 
different days of the week, but ... these hauts are few and wide apart, and ... the eupply so pro- 
curable a t  a t,ime will suffice but for one or two days consumption. ... The produce ... is brought 
together in smell quantities ... from neighbouring villages ... solely to meet the ordinary wants of 
the people themeelvm. ... There is not the smallest chance of ever procuring the 10-t m u d  
from the miserable ham1et.s widely scat.tered over the interior of the hilly tract. 

It will ... be ... necessery to adopt the cou~e...of obtaining ... the greeter portion of the pro- 
visions for the party from Gowhattp and from Nowgong, and stowing it a t  particular posts... 
from whence to provide the different stations as  required. ... I...miggest...t,hat. supplies...be in 
the first instance carried about in boats which could be charged for in the oontingent bills, ... 
and from them be transported by the elephants ... to ... convenient destinations along the b ~ e s  of 
the Coseia and Jynteea, and Mekir and Rongmah Naga plateaux, and from such pmt,s be convey- 
ed into the interior of the hills by tattoos and coolies. ... 

I...append an estimate of...the least number of tattoos and coolieg required, ... the L t b r  
on regular wages throughout the field season, with the additional expense of 8 month to oome 
from, and another month to return to, their homes in ... Hszaribaugh. ... Where tattoos m n  be 
employed ... it will be best to resort to their use, ahd...Dangara from Hezaribeugh ... would doubt- 
1- be the beet adapted for ooolie work and would a t  five ape-  each be aa cheep es preoti-ble 
for h m  [ 454 n.3 1. ... 

Considering the extraordinary difficulties of the Province, and the prohibition of the Lieuten- 
ant Governor in regard to russud and coolies, with the consequent utter inability of the... 
local authorities to afford tho slightest assistance, even in the moRt populous and richest pop 
tions of the districts. ... I do not see how the Series can progreae. ... 

The very high expenm attendant on a marching life in hsrur~ was long since submitted to 
your not,ice. Tho extra wefir and tear of camp equipage and tthe high wages to eervant+the 
hardships and privations-t,he ext.raordinary eiclmees and the mortality--are also greator on 
this t>han in any other party. The number of h i s t a n t s  who have ... seceded ... owing the 
enormous e x p e m  and to sickness ... is too well known [ 461--2 1. ... E v e q  81-ticle of consumption 
is exorbitantly high priced ... wl~ilst a11 our English supplies ... have been obtained fronl Calcutb 
by boats and by dak bhangy [ III, 518 ] a t  8 high additional cost, and mmt continue to be 
siruilarly procured a t  still greater expense tw the Series progresses'. 

Lane asked for extra expenditure and allowances that  amounted t o  a t  least 
Its. 1,123 a month, which Government declined to meet. Further pmgresu up the 
Assam valley was thereupon suspended [ 32 Is. 

lDDn. 491 ( 247-60). 12-9-45. 'DDn. 616 ( 106), 7-10-50 [pan& 10 1. "food supply. 4DDn. 
702 ( 73 ), 9-6-59. DDn. 642 ( 348 ), Mil. h p t .  to SCf., 9-11-69. 



..At, the end of 1843 there was only one tol~ographicnl party r ~ t  work, the Hyderi?.- 
b6d Si~rvey lincler Henry 3lorland, but during 1844 the survey of the hill areas of 
Ganjam was i~estartecl under Halpin, and after his death in 1648 carried on under 
Robert. Howard until Saxton t.ook over in 1S50. From 1844 t,o 1852 Oucl~terlon~~ 
carried out i~ combined revenne and t~pogra~phicrtl surrey in the Ni lgiri Hills with 
n sma.11 party of Madl-n,s assista~lts [ 179-80, 421 1. 

\f71ien Jlorlancl dropped out on at,taining his regiit~eiltal ~uajority, the Hyderii- 
bikl party was taken over by Major John Brown who had no previous snrveg ex- 
perience [384]. Owing to local disturbances and Brown's lack of control the survey 
was closer1 do1\711 in 1560 nild t,he assistants transferrer1 to the Galljam pat-tj-. During 
1856, wo1.k was re-start,ed ill Beriir under James RTulheren wllo ha.d proved hirnself 
on topographical work in the HimBlayas [ 17S, 416 I. 

This HimElaya survey had been started by Dn Vernet's trinnguIi~t.ion 11al.t~~ 
whicli was in 1850 switched to topogra.phica1 work when Loga.11'~ party took over the 
North-\Irest Longitouclinal series. Dn Vernet hinlself wa.s the only member of t,he 
party with any previous topographical experience. 011 his transfei. to -1ssaai the 
Himiilnya pa.rty warj taken orer by Mulheran and on his more to BerRr 1)asserl t.o 
the charge of Mont,goinerie for the survey of Kashnlir [ 203-8, 361 1. 

Followi~~g the occupation of the Punjab in 1810 two local surveys 11ad bee11 
put i r ~  hand on t.he Noi-th-West frontier. A survey of Peshi~var District mas 
carried out by James Walker and another of Httz&ra by Robinson, both being 
undertaken under the orders of the local administration. Both officers were in 
due course transferred t,o the orders of the Surveyor General. Ff'alker w w  posted to 
the Great Trigonometrical Survey, whilst Robinson was given charge of the survey 
of the Rswalpindi a.nd Jhelum districts, his party heing designst.ed Topographical 
Survey, Bengal establishment, No. 1 [ 208-14 1. 

In 1856 the Orissa party was expar~ded into two sepa.rate units, and on their being 
formally transferred from the Madrm to the 13engal esta.blishn~ent they were desig- 
nated Topogra.phica1 Survey of India, Nos. 3 and 4, respect,ively, Robinson's party 
being No. 1, and t.he Hyderiibbi party No. 2l. On R,obinson's party being moved 
to Central India it became No. 1 Topographical Party, Gwdior & Central India2. 

The HazEra survey had been a civil charge, but on Robinson's transfer to t.he 
Surveyor General all his expenses were transferred to t,he Military Department, so 
that llir "pay abstracts can be regularly settled by the nearest Pay Master ". 

To defray ... oxpensee connected with the construct~ion of marks and platforms, clecsrancas, 
eml other minor matters of equipment, it will be necessary to furnish him with an adva~ice of 
Rs. 2,000, to be mounted for in his account current. The hills for wch expenses are usually 
forwarded to me for ... countersi@at.ure [ 346 1. but the Pay Abstrec:b baing regrl~ler anti 
systematic ace... drawn diroct on the responsibility of the executive surroyor. 

The at.ab1ishment sanctioned for the Pindi party was3 
... 3 Gub-Assistant Surveyom of the 3rd claw ... @ R9. 107 p.m. Re. 321 

Hill , Q L ~ o w B I ~ ~  for frontier SUNey ... ... Rs. 60 180 ... 1 Tinde.1 ... ... ... ... @ Rs. 10 10 
6 let clam Flagmen for tritulgulation ... ... @ Rs. T 42 ... 6 2nd ,, ,. .. . @, R s .  6 36 

,, ... 2 . . ,, for detail operations ... @ Rs. 6 72 
4 Carriels for 12-inch tlleodolite and planet,able ... @ Rs. 6 24 

... .. 6 small theodolite ancl planetablere ... @ Rs. 6 36 
4 ,. 3 perambulators ... ... . @ R 6 24 
5 , for chronometer, barometer. chaim, oface tout @ Rs. 6 30 

... 2 Hurkarars [ m. 524 1 ... ... @ Rs. 6 12 
2 Baggage Tents, for public property and Establishment @J Rs. 22 44 

- 
Total Co.'e Rs. 831 

11)Dn. 643 ( 259 ), SG. to Mil. Dept., 11-11-58. 'DDn. 21 ( (W, 130 ), 16-0/12-941. S D D ~ ~ .  
5kZ ( 68 ), SG. to FD., k9-50 ; mctioned by ED., 1 8 - W  ; DDn. 541 ( 246-8 ). 



A native cloctor (e Rs. 25 or 30 was slddccl to the establishment. later, and the 
number of ~~~~~~~~~~a and followers si~bstantially increased. 

Depree gives a vivid acco~unt of the day-to-day life in a field party [ 1721 ; 
W e  have all our tents pitchrtl in the compound. ... They givo the appearance c~f quite 

e large encampment. U~lclc George [ Stlxton ] ant1 I have 4 dwelling tents, calletl hill tents, 
between us, anti to each are attached two others for the servnnts, ctc., and iu addition to these 
&re three other large ones for ... the military guard and 1asca1-s. 

FVit,h 3 elephants ( one less than usual ), half 8 dozen hor.ses, 8 c-ouplo of cows, and a flock 
of sheep trnd goats, ancl 150 or more natives dressed in evely variety of constume, the scene 
which our carnp presents is somewhat striking. Then, in acldition ... thrre are eight sub-assist- . . 

ant w1rvr.j ors who have each a separate party of 30 or 40 men. ... so you will easily under- 
stand that the charge of all these is rathor an important responsibility. ... 

The soups 183 ] and tool chest will not arrive in time for us to take them out w t h  us ; wo 
~nuvt try ant1 lnnnape to  ta\re tllenl sent after, tho' it will be troublesome to do so. \Ire might 
possil)l> have got them in time, notwitl~tnnding the delay which occurred in getting them cleared 
from the ship for t l~ey beem to have been put at the bottom of the hold, but on the way up to 
(:alcutta the chuprassi we sent to br~ng them down was robbed of all his money and clothes and, 
es he stopped at Mtdnnpore to make his complaint to the Magistrate, much delay has happened. 
... \Ire ha\-e lward from our agent this 111orni11g that the boxes wero delivered ocer to the 
man only on the 4th inst., RO thoy will therefore just reach Cut.tack a week after we leave. ... 

We hacl a fie here t,he other night, : the eepoys burnt. the station billiard room t.o spite t.he 
hfagist.rat,e of Cuttack, who has been obliged t,o punish some of their number, and who was e 
constant frequenter of t.he billiard room. The building was next to our house. Itather close 
quarters you will my when you know that roofs in India are generally made of thatoh. ... 

You will h d  Keclnjur in t,he map, that. is t.he country we shall be surveying thie year1. 

All parties, trigonometrical and topographical, had to submit periodical returns ; 
Monthly :-Progress ReporGReport on Government Tents. 
hue+l : - - -  1st Mey ; Return of Instruments.-1st September ; Return of progrw and 

expenm-Nominal Roll. 
Immediately on return from the field :-Narrative of field operatione, in form of a letter. 

<* 

There was no recognized limit to the number of revenue survey parties in the 
Bengal Presidency. The number was constantly increasing after the restart of 
surveys in the north-west in 1847. In the Lower Provinces the number expanded 
from four to aix. Those in 1844 had been-Purnea Estate under Fitzpatrick-Mid- 
ilapore under Mathison--district Siiran under Maxwell-ShBhBbt%d, under Walter 
ShenviU. In 1861 these had become : No. 1, TipperahDistrict, under Robert Smart 
-No. 2, Manbhum, under Janles S h e d - N o .  3, Sylhet, under Nathaniel Davey- 
No. 4, BBkarganj, under Gastrell-No. 5, Chittctgong  hill^, under O'Donel-No. 6, 
Chota Nggpur, under Hunter Thompson [ 241-4 1. 

In the North-Western Provinces a new party was raised by Donald Venrenen 
in 1847 for survey of Ajmer and MerwBra, and moved in 1848 to RohiUrhand. TI& 
was split into two parties in 1852, Vanrenen taking one to Jubbulpore, whilst 
Burgess took the other to Bundelkhand where it was completely wiped out during 
the uprising of 1857. A party raised by Dennys in 1854 for the survey of Nimach, 
moved under Hamilton the following year to Bharatpur, and then under Adrian 
Vanrenen first to Bundelkhand and then to the neighbourhood of NBgpur. A 
further party was raised in 1864 for the survey of Saugor under John Blagrave. 

The Punjab surveys were sterted after 'the first Sikh war in 1846, parties 
being raised by Stephen for the cis-Sutlej area and by John Becher for the trans- 
Sntlej. The first of these was taken over by Shortrede in 1851 and moved to 
the northern area between the RBvi and the Indus, and in 1859 transferred to Oudh 
under Anderson. In  1855 a detachment broke away under Johnstone for survey 
of Derajlt, beyond the Indns, and expa.i~ded inti, a full party [pl. IG]. 

'Family papers, Deproo to his mother, 9-12-55. 



Froill the trails-Rntlej, the sccol~d party \\-ah split illto two. a, nev ],art)- ~u~cler John 
Blagrave moring in 1850 into the Bnri rlocih. ancl in 1839 to C'hota ,\'8gl>ur llrider 
Hunter Thompson. The old 1)artj- ~un~ler Thoinns Blagrave moved to the n-est of 
the R ~ I - i  in 1851 and in  1856 was transferred to Sincl under John Jtactlnnnlcl. 

Thus by 1861 t11e l<e~~gal  I3erennc Surrey Departineat mlclel* the Deputy 
Surveyor (4ene1.al Ilad esl~anrled to 23 lbnrties : Lo\wr l'rori~lces, 6-OnclJl. 2--- 
Central P1.ovinc.e~. :I-Sind. I-TJm,jab. 1 .  Thc strength of each party varied accord - 
ing ns to whether. the I,.ltrrs,rcl~. or field survc.>., \\as carried out by the professio~ral 
surveyor, as \ \as the rule in the Lower l'rol-itices IF to 2831, or under the civil. 
The -2la?zttccl qf !fStirne!/i)ry of 1S5l laid clo1v11 two scales of establishment, Double 

rv. 216 1, a i d  Single. That for the double est~hlishment comprised- 
1 Re\-cliue durr-cj-01,-1 cov~lmntcrl nssisteut--7 hub-asslstunts--25 to 30 nativr: :~ssia- 

cants-170 to L"WI tir~tlds or lkl~~li~is-anti klrosrcrlh estnblkllmcut '-for ~ ~ h i c l i  a total of about 
Re. 3'7,000 was rtllorr~tl to cover nll chnrgcs, inclucli~ig contingencies". 

That for the single establishment allon-ed only 4 sub-~tssistants and 30 "ilatire 
assistants':, for which a ~nasim~uin of Bs. 31.300 was allo~~ecl. In  both cases the 
Surveyor was allowed to rary his iluiubers ~vitllin the nllottecl f~~ i ld s  [ IV, 3 4 7 4  : 
v, 4j3 1'. Tailrenen's party in Rohilkllalicl 11 as in 1531 allotked Ks. 3,164 a month : 

Europcttn Establishment :-1 Surveyor, Rs. i f G 1  Assistant Survcyor ( Officer ) [ 3 g 6  1. 
Rs. 5 & 1  -his tant  Stwveyor, mico\7enanted, Pls. 30Cc-4 sub-assistant surreyow, Rs. 60. 

Xativo Establishment :-1 Hew1 IVriter-Bcco~~ntalit, Rs. 50-1 Hcad Draftumau, Rs. XL- 
1 second drughtsman, Rs. 25- 10 naiirc swvcyors, 11s. 300-2 office inootsudclies, Rs. 60-- 
1 Persin~l inoonshj-, Rs. 3@-1 aati1.c Doctor, Rs. 95-C'lassies, Rs. 7nCcl Jcmndnr, Rs. I&-  
12 bnrlinnclaze~. Rs. 4SZ. 

I11 the early claymf the trigononletricul sur~~ej -  ill South Inclia it had been 
Lambton's practice to take his men out to the field during the rains. in order to 
take aclvailtage of the wonderfid visibility of the clear sl~ells. Everest's experience 
of the devastatiilg effects of "jungle fever " led to the use of luininons night signals 
which allowed more rapid progress during the healthy months [III, 246-9 1. After 
his retnrn as Surveyor General he annonnced thc principle that t>here should be no 
recess seaeon for the Great Trigononletricad Snrvey ; work should carry on until 
the fury of the rains co~llpelled a stop [ rv, 348, 352 1. His exlwrience 011 the Great 
Arc, however, and frequent bouts of fercr, coilrinced him later of the neecl for 
regular retreat into comfortable quarters for the routiue tasks of computation 
and mapping, and for the recoupment of health. 

For the Reveilue Surveyors it had been firnlly laid d o ~ n  that the working season 
should extend from 1st October to 30th June, a i d  that whilst salaries for those nine 
months should be drawn st the full rate of Rs. 618 a mont.h, yet for the other three 
months a'bcess salary of only Rs. 250 0va.s allowed. To ineet protests from those 
who were forced to a different programme, it was ruled in 1833 that Revenue 
Suuveyors should draw a flat rate of Es. 526 a n~ont~h, taking their three months 
recess as most suitable for the district under survey [ IV, ,348 ; v, 398 1. 

As the pal-ties of the trigonometrical survey worked furtther to the east t.he 
greater was the need for flexibility in the period for field operations and. writes 
Wn~lgl~ three months after taking charge, 
it is...a general nde...to make the most of the favourablo seasou for ol~servation because Inore 
detention than desirable is sure to occur a t  other periods. ... -4s the favourable seas011 ... is the 
wld weather, i t  is always pruclent to m k e  the mmt of it. ... By doing so the health of the 
party is spared, wllilo the quantity of work perfornlcd ir uure to be satisfactory [ 457 13. 

He advised Garforth to close field work on the Gora Series in good time, 
thus onabling you to retire from the PFposure of fidd duty to the compretivo comfort and 
sheltcr of cantonments. I was not aware that you htxl intended to continuo in the field ... 



cmd, higllly 1 udnlirc so 11luc11 zcal nrld tlctornfinatioi~, I only hope that you \\-ill not...injill-e 
y011.r 11enltll by kwphlg ... i r ~  the fit.ld 111n~c:r tl1t1.11 may nppcwr prudent. ... I nnl pcrfcctly mt,is- 
fiod with your season's work or it. sts.n~ls, tuvl IIR\-C- I I ( I  \ \ - i~h to tnkc: ndvantape of pour zeal 
$0 1;or.p J-ou 1onpc.r ill the ficld than ~-11u 1ntt.J. think tlc~sin~l~l~. 1 4 5 8  ]I. 

Perhaps the most. fearsome clioln.tr! fa.ced hy a. survej-or. \\-as that  of the ( : l~ji~rgt  
jungles [ 5 5:  460-1, 467 ] of wl~ich Riverti re1)ortx tllat 
.)vcryonc \vllu I-lus had erl~crienc~. ... co~~.iitlur.i tllrln a l~~lost  rt~ t~11 Iw!t'urv .Jai~iu~r).. I tried ttlrr11 
~.uysclf; ... but, OII~)-  thereby crippled most uf rny I>cst. i111:11. nl.)t o111y for the ~ ~ I I I L ~ ,  but f i ~ r  tht, 
;vllol~. season. Tllcrc are positive ordell: fro111 C;n\-erllment c~gt~ir~ljt troc~ps or officers proceccling 
,,n d u t ~ -  or oil Ic!ci.vr through them jungles t~eforc. t.hc. 16th .I-;~nuarj-. For survrj- oprationfi, 
!lon.over. \re h~.\-(: then t,hc benefit of in11ch clmirr nt,muy~hc.rc% than in the hot months, so i( 
rnanns coiilrl k ~ .  found of keeping the r~~r~.l)lisl~rnt-~it n-ell. 1 o.rti~.inl). prefer \!-orking t,hcn2. 

The dry hot. mont,hs, April to  June. were often the most, healthy of the year 
but. t,lle heat was exceeding1:- tryiug to slvveyc)rs in camp. \Iraugh had desiglled a 
"t,llern~antidot,e" or portable machil~c? worked by hand which delivel.ed a powerful 
current of cool air. He writes to Logall describing a n1Odificatio11 which cut out 
t,he objectionable noise caused by tlie \voodeu cog-wheels ; 

T Ilavr made allother, ... inurh ~nlallrr. which answers beaut,ifitll>-. It is a l i~ht .  load for 
1.n-o men. It' yt~u call sell yo111s yo11 1nig11t make H mnnller one. However, do nGt part witla 
one lwfolu. the other is red\.. ... 1-011 \! ill firid it a real hlessinp bet\reen klnrnll nnd .Jt~n$. 

He writes to Du Vernet on the Gurwiini series [ 12 ] ; 
Bc the constitution of the Dcpartmclit n c h  arc liabk. to bc calletl into thc ficld nt all 

>rw.sonr. I mywlf havc b t w ~  in the field for the \r-holtb or greater part of' three rainy 6CUonS, 
and not one of m>- assistants ever uttered a rnurmur or objection. ... But thwe cams havc- 
. I , ~ \ ~ J - S  kc.11 exceptions, fomided on ~lrgent circumstancce. ... T o w  [wia tan t s ]  ... are in justico 
tqltitlc>d to the usual period of repose and shelter accorded to ~ l l  succcssfi~l surreyom to enablc 
the111 t.o bring up arream oitd equip thumsel\-es for tho field [ 409 14. 
, ~ n d  to Strange who was in an unhealthy part of Rajputkna : 

It is a lwap  a matmr of ... importance ailci sonletunes of p a t  embarrass~nent to detemline 
thc proper time for taking the field. The old re~l la t iom ...p rmcribed the 1st. O c t o t ~ r  as tllc 
proper date for leaving quarters, a. rule fionl which Col. Everest, never departed [ IV, 70 1, but 
some ~llodification ... appears tu me ... indiqeiuabla in &wculiar localities. To endanger the 
I ~ ~ a l t h  of the partr  ... at. the ver?- ollt~et, might csllw e wholo st-aso~l to be lost. ... The object is 
to mttko a jl~dicioue choice. ... 

Tho period for wturniog to quarbrs ... n u y  binularlg rrgulated. ... When sufficient work 
has been accomplished to o c c u p ~  the party fully completely in quartem in... computation 
and transcription, it is needlees to stay out longer. ... On tho othor hmd, if little work been 
c recuM in the field the pmty would not have sufficient emplojment in quarters. ... 

No fixed rule crm...be laid donn, for probrre~ depends 0x1 the locality and on the energ,- 
and style in which the operations el* conductecl doring the cold season. ... Experience teaches 
t h t  an  immense quantity of work can be executed in 6 or 6 months, or even 1-6. 

Strango made t.he most of his difficulties [ gg,1167,34 j 1, but won no sympathy ; 
There are m n y  series which am conducted m'th rnvprising economy. The Bomby 

1,-ork ... on$ costs Hs. 4-5-3 per square mile. Mr. Logan's operations also ace extremely 
moderate, owing to vigilant control, great management, and the length of his field season. 

Mr. Armstrong's work likewise is surprisingly cheap. He takea the field ust~aUy in S p t -  
omher, and stays out late, generally till June or July, and he is %-erg eager about secondary 
work which increases his area to en amazing extent, without apparently aupmenthlg the 
expense or giving any trouble. Being a very rapid calculator he is enabled to bring up this 
vast maas of observations in the field and during a short mms in quartem [415 1. ... 

I am afraid the cost of your operations will contrast unfavourably with othem. ... It 
quite out of the question that there a n  be any real economy when an oxpensive establishment 
is nurintained during 12 months to perform little more than 4 months work. ... Admitting the 
necessity of caution, ... it is very unusual for parties that go out so late to return so early 
you did laet season. The plea. made is the impossibility of seeing the signela in the hot 
weather. This plea is totally inadmiseeble. ... All the beat obeervntio na... have been h k e n  in 
the hot weet.her, end ... every difficult ray on the G-t Arc and Ranghir mriw bed to be 
taken in the hottest weather after 12 o'clock a t  night. ... 
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r 7 l h e  extraortliriary early date on which you left (he fieltl last seasui~ 11lt.i creni;ucl vcar.y gei~crnl 
disuutisfnction anong the othor pwties, who regard it tlrc nrl u~atartce of ~ l n c l ~ ~ e  ~ ~ \ . O I I P ,  ~ n ~ l  a 
delmrturo from the hnrdy habits on which this Uepa~.tn~ent, ha8 evc.la pri(ler1 itsc:lt'l. 
Strange replietl t,o this e1nphat.i~ rebuke by 14 pa.ragra,phs of clrglimeiit [ 345 F. 

Waugli protest,etl to Yeytoll also regarding the early ret~irn of the C?o;~at, ,Serier; 
year aft.ei )-ear. tlionph he had accepted the wisdonl of ti late &art. [ 26 1. 'ro keel, 
closer control o\-er all the l>art,ies ill this matter he orclered t11a.t tlle IIOI*II~;I.~ iielrl 
Reason sllonlcl Inst from 1st Octobel. t,o 30th d n ~ l e  ; 

IVheli. thr insnl~~hrinl~s rhccrncter of thr co~mtry ~~cntlers it unsafe to ndherc to thcsc dnlcs, 
a s1wc:itll report ... ~ n ~ r a t  I)? sub~nit.tad a111~ual1y ~ I I  c1111+ t.i~nt, G 11' t l ~ e  Slir\~eyc~r C+~rlertll's orders. 
Any tleriation ... which nlyr he perinittetl ... is to he ... applicable to one senson onlyz. 

He directed the 1)eput.v Surveyor Clel.rera.1 t.hnt "no opportunity should be lost 
of cste~ldillg the field season when it, call he clnne safely". On the cit11e.r hanil he 
allo\vetl hot11 Telinaiit (in the Great I u d i i ~  8e1,iez;: i ~ ~ l d  ~ ~ ~ l l l v t ~ ~ l .  ill Gnjariit "to 
setstrle t,he arrangements for your field seasolls acc~rdilig to > C I \ I ~  jlidg~liieilt, ill 
which I hnve the greatest confidence ". To Nasmyth he added "Your health is 
of great consequence to t.he Department,, and ... in arra.nging fbr quart.ering your 
part.y yon \\rill. a.l\vays take your own hea.lt,h into due consideration : '4. 

He Hrns indignant on hearing that  Saxton llad closet1 fieldwork on 17th Mrr,rrh. 
leaving triangnl,zt.ion " i l l  the zir" and pla.~let.ablers ulichecked, on the grouilcis 
that haze lrevented furt.11er t,ria~lgulatioil. He pointecl ont to Thuillier t,hat haze 
was of conlrnoil occ~irre~ice aild ~13ually tlispersed by early'monsoo~l currents, and 
that officers on trigonometrical survey had frequently to stay out till tho end of 
May or June waiting for a. favoura,ble turn in the weather [ I7j 1. 

The same thing hns frequent.ly htrppe~ied to mvxelf, and during 3 setuorw I continlie11 in 
the field tllroughout tho year. In seasoil 1936-7, Mr. Lane remained out observing till 1st 
Aug~ut,. In  the hying c1irnat.e of Sind t,his very season Mr. Keelan's party will be out for the 
whole ).enr, and Ca.pt,ain Walker's levelling operations n.rc being prosec~lt,d under very harass- 
ing circmmtances [ qg, 58-9 ]. ... During Captain Saxhn's absence, his successor Mr. Jollll 
Dyer, though he buried his apothecary, ... continued out till nearly the end of May [ 173 1. 

Yon will call upon Captain Saxton to explain Inom eatkfmtorily ... t.lie causes which have 
led him t.o [curt,ail] ... the field season of the large and expeneive establishment he controls. ... 
Captain Saxton is in the habit of quitting hir post ... without nuthority. It ir the duty of 
every officer to continue with his part.y always, and to ~narch with it out of the field, as well 
as into it. Laxity in this ~ - e s p t  has an injurio~~s effect on subordinates. ... 

The arrangement of Captain Saxton's remaining a t  Pooree away from tus estnhliah~uent 
is also object,ionahle [ 386 1. ... A great deal will delmnd on Capt,ain Sexton's pe13onaI example 
in maintaining the field to the latest possible period, and, as Head of the party it is expected 
of hun that he will always be the first to take the field and the last to set the injurious 
exsmple of a precipitate retreat to quarters6. . 

Snxton hecl a long tale to tell ; eren had the weather cha.nged, he could expect 
no further work from his surveyoi-s. The whole party was mtllrated with fever : 

The last-night but one that I spent in camp, I had no tent to sleep in, and a t  11 o'clock I 
got into o sepoy's tent which did not belong to my own camp, ... there being none but sick 
men to atrike my tent and bring it to the village. ... I had no signalbl~ with me, ell not sick 
being detached. ... My own servants were nearly all sick. ... My wok ww very ill-kidmatgar, 
and dressing servant not. ..fit for duty. Maitre [ sweeper ] very ill. The only attendants I 
had were the cook'e mate, who had been ill, aud the musselchee, who mae only just conIra- 
I-nt and has since been again laid up. ... 

The v e q  few mcmbers of the party who were not ill when I retired aru all, or narrly all. 
ao now, and I feel thankful ...[ for ] my own m p e .  

I have hit.herto looked upon it as 8 fixed rule in thim survey that. field dutios were ]hot to 
be carried on buyond the end of March. ... It is the universaL..experience that any attempt 
to extend operations beyond March would be diseetrous. ... Mr. Dyer's remaining out longer 
was owing in part to the distance he h d  to return from. Ris party suffered much, and he 
buried his apot,hwa~y. ... Under me, the party has eaah t.ime returned tbence without suffering 
much. Captain Depree also remined somewhat later the eeme s e e e o r ~  and reiurned with his 
whole party laidup, and even after rejoining their regiment several of the guerd died. ... 
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The Hholltl traxct vf hills is nut,oriouuly the worst of these unhealthy parts. ... I have never 
... cluring the manv yemw 1 hnvr belongerl to the Survey ( exc.ept.ing my first, clisast,rous season ) 
retamnecl from the field in a similar Inanner. 

He pointed out, that many seasons ago the Surveyor General had accept.ed his 
judgement t>hat it was unwise to take t.he Aeltl before 1st January [ 463-11. He had, 
however? t.his last season ascended his first hill on 28th Dccember ; 

Frulr~ the 28th December till I reportcd giving up work 011. t,he 17th March ... I observed 
I I I I  51 st.at.ions, on some few of which I observed more than once. Of these, 40 stations were 
#In the highest. hills in a vary hilly country. ... The distances memuretl on m y  map...aggregatc- 
343 miles. ... J h ~ v r  nea,rly 3 quires of horizontal angles, ancl more t,hnn 1 quire of \.erticnls. 

't'hr. latit~~tles nut1 longitr~des of all the point,s for current season's detail have been crrreC111ly 
c:ornpr~tecl in the fiold, 8nd project~d on the planetables by myself. ... The above ent.ailed ... 
t:xnrtic~t~ I I I I  1113- 1)til.t which no s11rveyor h a  exceeded. This is a strong assertion, but, I writ,e 
~ ~ ~ l s i o i s  t.o r:!dec.ln Iny c:hnracter. ... I e.nl favourerl with a constitution which very few- lpossess 
~.nrl  ... 1 never r e l ~ s r d  for a r l ~ y  01.  for An horlr. ... 

111 co~nputinp I \vorketl from daylight and till 10 ant1 even 12 o'rlock at  night,. 
Re poillted ont that the Surveyor General had alreadj~ agreecl to tho necessity 

uf restricting the working season t;o the three months of .January to March : 
1 am ronlinced ... t h ~ . t  any at.tempt to exterrd it will fail of succecu in the and. .3fo1.o work 

might. be done in some years, but, nothing tc~ compensat,e for even an occasional disorganizat.ion 
of the part.>-. ... .K consider mj- p a t  wmon's R-ork, in practical results, up to t,he very highsst 
po~sible qumtity. ... I have well supplied t,he current planetables with triangulated points 
( 1,400 square miles ), and have red. for next season eufficient co~mtry even better supplied 
with points for nearly a full season's survey for the whole party. 

' 

My j~mc:t.ion with the Coast Series, though not on to a base, is effected to orie ptincipd 
station by obserrat.ion to and from it.. 1 have thus 8 check for the. mrrss of my t:riangulationl. 

Though rts a general rule the revenue and topographical survey parties recessed a t  
the civil headquarters of the area under surrey, in order to keep in close contact 
with the civil auth~rit~ies, such consideration8 did not weigh so much with officers 
of the trigonometrical survey, whose operations might st.retch through sereral dis- 
tricts during the course of a single season and who mould be unlikely to deal with 
officials of any one district for more than two seasons at  the most. 

For trigol~ometrical parties, therefore, the main conaideration was to secure 
comfoi~table weather-proof buildbigs in a station that was conve~lieiitly accessible, 
with a good climate and, if possible, a government treasury and social amenitiw. 
Uehra Diin was no longer a suitable ceqre for parties that were working t.hrough 
Oudh, BihBr and Lower Bengal, arid the Surveyor General mught to collect the 
parties either at  his own headquarters, Allahiibtkl or Dinepore, or a t  any rate for 
two of them to meet somewhere convenient to both. He writes to Logan in 1845; 

Next season I propose to nssemble a t  headquarters the Karara series, and Du Vernet'e 
and Garforth's parties, which will enablo me to overhaul them properly. I have as mu& 
reliance in you ee in myself, and would bo sorry to make you m m h  ao hr, except for the pleasure 
of your company. I think, however, that it would be advisable for the kleluncha aeriea to 
join your headquartera next rains. ... The Calcutta seriea will be too far off, otherwiee I would 
make it join you also. ... Either Monghyl. or Mo7afarpur might anewer for hot11 y o u r ~ l f  and 
('larkson. However, nll thia you can arrange tto suit your ponvenienma. 

Whilst the Surveyor General hitnself made headquarters a t  AllahiibBd from 1844 
to '46, he had Shortrede, Garforth, aiid Walker with him during the rains. Logan 
and Armstrong receblsed together a t  Digha Castle. near Diriapores. I)u Vernet 
with the Gumiini Series recessed a4t SllahBbkl during 1847 when Waugh was 
a n r q  in Darjeeling, but he had to move to Dehra Dn1i liinlself to prepare for work 
on the North-TVest Himlilaya =rim [ 12,34,369 1. His sub-assistants were anxious 
to stay on for the full recess with their families at  AlhhBbd where they had spent 
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the last two se~ioiis. The Surveyor General agreed that it would be reasonable 
to meet their request though it meant splitting the party for a few nlonths 
[ 366, 409 I r 

As the party hare not ~narched direct on Dehra...new arrangements are required. ... If 
the sub-ls is ta~l ts  march up in the height of the rains the computations will be thrown into 
nrrears, ... and great risk will be run of the Gurwani Series fnlling into confusion. ... Thero 
urill be also some danger of the records being spoilt on the line of march. 

The moat julclicio;~ arrangement ... is to-leave t,he Sub- assistant*^ as a cleteched p8rt.y a t  
;lllbhabad to tjring up the arrears of the Gurwani series, for which Mr. Mulhuran might be held 
~.i.aponaihle. ... An itrgent. neces.3ity exists for your proceeding yourself wit,h your hesclqaarters 
tc, I)ehrn to r~rpnnise 811 the public arrangements connected with the mountain eeries. Estab- 
lishments have tan ba enliatecl and trained, equipment to be provided, and enquiries to be made. 
b:011r reln.tionu with the civil and political authorities to be established, and other arrangements, 
till of which r~r l~l i re  your immediate presence. 

'l'ho detached party left a t  Allahabad will escort the instrument now preparing for you 
: ~ t ;  Di~~apnre [ 1.52-3 1, ... and also the office tent to enable.him [ Nulheran ] to continue com- 
putations on the march. The whole of t h i ~  party will move on the 16th September ... and will 
be c-,spect,ed to be ready for tthe field witliin a week of their arrival1. 

In discussing thgir joint headquarters, Armstrong \%-rites to Logan in 1849 ; 
From what I havc seen of Ghaziporc I should be sorry t.n hove t,o canton there. T'is trus 

t.lwrt: are a lot, oFf%le houses available, finely situated on the banks of t.he river, but their vicinity 
to the stild lines is a great drawback. Tho col ts... to the number of 3 and 400 are every night 
Ict, loose in u, large ericlosure where they kick up a dust. as bad as a dust otorm xvhich hangs 
over the whole station about as thick as pea soup, and makos the mornings really quite dis- 
egreable. You would be quite disgusted with the place and like most of the residents there you 
\roulrl wish the horses or your.self somewhere eLse. ... 

I thihk Renares would do very well for us all, and if you were t30 fix upon the place you 
would save me a great deal of trouble and expense in moving my family from it. I preferred 
it, t,o Cheeppore ... and therefore settled my family there. I think Peyton would like it too. 

There is no fear of spinsters now there, for Lane and Kirwan [ 419 ] took possession of the 
only available ones and, unless there has been since some fresh arrival on indent, our young 
hands will have no prospect of any acquisitions worth their whilea. 

Waugh criticisednu Vernet's choice of Dacca aa recess quarters for the Assam 
party in 1853, as being too far from field operations near &och Behiir [ 29 1. He 
considered that i11 clioosiilg recess quarters "health, happiness. and comfort " should 
he the fimt cons id era ti or^, arid that Da~jeeling would have been more suitable and 
more accessible. I)u Vernet justified his own choice ; 

I chose Dacca on account of its being n large and populous town, distant only sir  d a ~  
journey by water, and seventeen marches of ten miles each by land, a t  the sa~ne  distance from 
the scene of my operations on the Teesta as Bhagulpore, and as healthy as any town in Bengal. ... 
1 might, have fixed my headquarters a t  Darjeeling had 1 consulted my individual convenienoe, ... 
but, the nativo e~tablishment b v e  a lway~ had an aversion to hill sanataria. Living a t  Dar- 
jmling is very expensive for them. ... 

There is notlung t.he native eetrrblishment dislike more than revidir~g at  &Iussoorie, and they 
d w a p  pl-ef6i Dehrah3, ... and I know the feeling ... among my party with regard to Darjeel- 
ing. They had suffered twioe mverely from fever during the season, and ... many men visiting 
their homes would not return. ... Men are not to be had a t  Darjeeling. ... 

One house only offered a t  Goahatti for ... my party. ... The rains in Assam comuence as 
early as &rch, and I night have found considerable difficulty in reaching Gowhatti in the 
rnouth of May. ... When returning to the ground ...in tho ensuing season I could not leave 
Gowhatti uail January, and then marching by Coach Behar and that unhealthy country on 
tho Brtrampootra and the Bh_otan boundary I could not expect k) reach the Teesta with my 
party otherwise t,hhou disabled for field operetiom. ... 

From Dacca ... I could march so as to be on the ground ... by the end of Darember, ... through 
...I~r~~inces...where the rains cease much earlier than in Assam. I think ... Dacca We3  rightly 
nolectad as the most eligible p h e  for the headquarters, ... a large and populous town'. 
Later on, from 1856, Nicolson made Darjeeling the party's recess quarters [ 30 I .  
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The Surveyor General writes to Tennant on the Great Indus series ; 
Cotlsidcring the time your ~)ctrty has been Absent from my herdquarters, and tlmt you your- 

eel€ have not yet passed any recess in my field office, it would ... be a great desideratum if your 
party ... could join me for the next monsoon. ... The isolat.ion of parties is diwdvantag&us, 
and the more they can be congregated for the recess ... the better. When the field of opera- 
tions, however, is very distant, the loss of time, ... and near and tear which long extra 
journeya ... occasion, may ... counterbalance tho advant,ages of concentration [ 122, 392 1. .., 

your fieldwork will most likely close near Suklrur. From thence my heaclquarters is about 
60 marches. The intermediate country is both salubrious and convenient for marching. ... 
On the other hand, from the unhealthiness of the country a.fter the monsoon tho season fc,r 
taking the field in Upper Sind is ... later than usual, for which reason ... the party could very 
easily return to S~kkur in sufficient time for the next field se8sun. ... Your party could join 
my headq~lartern for the recess with every prospect of securing mnany advantages ... with Little 
or no &~crifice. ... The health of your party will be rccoul~erj .... alul atrtisfact.ory rrrrtlllg!rllents 
nlerle for bringing up computations and for the equipment of the pt7rt.y'. 

111 pursuance of these i~lst~ructions Tennc~nt's party marchecl up iionl S u u n r  LO 

Dehra Dd11 on t,he close of field work in April 1856, but Iat>er ill the pear took 
n-ol.lr nil t.hc Jogi-Tila series sonth of the RBvi [ 4.6, 53 1. 

From itbout lS52, H.obinson and several of the .R.evenue Snr~-e~r  pa,rties recessed 
a t  ~U~lrree. ant1 the; were later joined by Walker and his officers of the Great Indlls 
Series and tlie levelliilg parties. On t,he other h a d  No~~tgomerie took the Kmhrllir 
partv back to Dehra 1)in every yenr, and lind the inva.luable assistance of Wi]liRrll 
Sc0t.t. iuicl his dra,ughtsn~en for fair mapping [ 22  j, 238 1. 111 18(;1 t.he Supl.inten- 
dent of Trigonometrical Surveys lincl five P m ~ j a b  parties 1-zcessing a t  T~ellra. 

?17augh ~ 1 w a . y ~  regretted that he could not visit the Coa.st Series or t,he OriPHiL 
topographica.1. part,ies, a d  he welconled the opportunity of Strange's posting to 
tlie Cloast Series ancl recessing a t  Cuttack in company with Depree 17' ] ; 

The greatest, d i d r a n t a g e  under which t,he Survey Department ... 11m always laboured is 
its diqbersed stnt.e, whrreby each party becomnea E segregated body with local syrupathies altd 
confined idear. ... To p n r d  against, theso evils ... I have endam-owed ... t,o bring parties es much 
as possible together, ... the next best, thing to a general concent,ration of t.ho who102 [ 122 1. 

As the Coast Series u-orked southwards Wsugh suggested that it; ahould move 
recess quarters to Berhampore on the Ganjam coast, but, Strange found that, 
i t  would be impossible to house the party t.here without* ... building. The old h o u w  have boert 
-suffered to fall t,oruin, mid there are now o ~ ~ l y  enough barely to accommodate tho rwidents. ... 
I...propose...that our next recess ssbtion should be Vizagapatam, and that we should q l l a h r  
again at. Cuttmclc uoxt yenr. ... 'J'hf: benefit derived by associating two parties ... is clg&,-ly 
felt ... by Lieutenant Deprec a q  it certainly is by myself, and now that an observatoQ- is cst,ah- 
l&h~d here it will ... aid coneiderahly in t,he training ... so ~nuch  desired by you3 [ 386, 467 1. 

Cntt.nck Ixing a milit.ary cantonment, Depree was caller1 oil t,o give 11p Ilia 
house to  a regiment,d officer, and l id  to obtain a Govenment ruling that  there w ~ f i  
no objaction tkSurvey Officerv behg allowed t,o s wide within cant,on~~~enb-~,rovided t . h t  by 
their doing so regimental officcra are not deprived of suitable accolmrltxlation. Tllo latter 
are in all caws t,o be sonred first, but ... they are not...to oust Stuvey Offimrs from their house 
when other acco~nlnoclation (II.~ good is available'. 

I n  the days hefore milways the lengthy joul-neys involvd in nioving tslu.\rev 
parties and detachments to and from the field or from one distant areti, to ar~other 
were a serious consideratioil. 1Vhel.e tho route followed tl river, boats mere the most, 
reliable form of transport,, though exceedingly slow. Tlle Surveyor General'e 
field office took nearly 50 day8 on the move from Calcutta to Allah&.bi%d in 1844 and 
109 clays between Uin~pore and Garhmuckhtesar or1 the move to D e b  Dfin dmhg 
1847-8. Travelling by m,d, he him~elf made the journey from Purnea to Dehra 
in 95 dnys [ 337 1. 
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For jounleys in the hills all Lnggagc lla*cl to Ije cnrrietl by 11orter.a that \\-ere 
oxpensive and often difficult to procure, but in Assn111 pack poiLie~ n-ere generally 
;.i.vailable and chea,pc.r. In  floodecl and \+-ooded areas c1el)hants wen! the only prac- 
tica.1 form of t,ransport. Before 1854 it was pssiblc? to Gorrou- elepl~a~rt.~ from the 
(..'onlmissariat. but later they hacl to be purcha.sed del)art~uentally. 

Surveyo~:~ and assist.a,nts kept riding ponies except ill swampy coulit,ry or the 
[liountains where e1ephant.s or jha.ntpc7,rs m-ere provided 1: 338: 430 1. On the 
Maluncha sories C!la.rkson sold his inarc to the Monghyr opiu~u agent for Rs. 250 but. 
;zllowed 10 O/.b off for cash payment.. "Bill" Rossenrode excha~lged his " la.rge mare '' 
for another harm? plus R.s. 100, getting '' n very good a,ninia.l likely to answer Bill 
very well1 ". 

Theoclolites other delica.t,e  instrument^ were never t-.utrusted either to carts 
or pack n.nin1al.s ; professioi~sl porters, or X.cthcTr bearers! Ilclcl to be engaged either 
for t,he full season or st.a.ge b!~ uta.ge 1; Ir, 331 1. I11 1854 the hase-line apparatus was 
~uarched down from Chach to Ka,r&chi bullock cart. The ten carts cost Rs. 1-4 
each per die111 and t,he journey t.ook froni tlie fimt week of March to 30th May [ 43, 
I j8 1. The carts had to be maintn,ined six mont,hs at  Kartichi for the return journey 
to Dehra Dfin. Keelan \rho was in charge of the moye reported that he 
qxperienced p e a t  difficulty in mco~~lpliehhlg the march fro111 h ~ t v  to Hyderabd. Tlle 
road t.hroughont, is interwcted by nunleroas can.ele ; som~times as nu,ny as 16 or 20 were crossed 
in one march. Thc ba.11k6: of several of the largo ones required to Iw cut. and reduced ... to 
ilchit t,hc cmts t.llrongh thon~. ... 1 dcw~nd it necessary snbeecluontl~ to employ R pioneering 
party with one of the daf'aclai s... ti> ~ I ~ ~ J ~ I Y ,  thc r o d  in advance. ... The catt,le have auffered 
considerably from thiq pol-tion of the mnaich, and several of then1 aro quite orh~uated, ... so 
that it. waa found nmssnry as occasion requird to snpply the carters n-ith fresh cettle. ... One 
of tha four C:o\-crnrnent bullock. enpaged at. Blooltan died on tho 11th in&. 

On his post.ing t,o charge of the Coast series St.range's journey from Dehra Dfin 
to Cuttack occupied him from 17th October to 26th December. Rossenrode was 
transferred from Karlichi a t  his own expense. Whilst he himself sailed by sea from 
B0mba.y to Calcutta.! he had to send his servant and bagga.ge by land. He petition- 
ed for refund of his expenses ; 

My tranefer. ..to f i~ t t ack  ... hes...811bjectod nlo t.o very l~uavy o ~ p n s e ,  not only in trans- 
porting mysolf. ..by sea ( paying a high rate for rny p8-g~ ), bi~t...I h d  to diepose of my 
11roport.y at, n greatt wrifica, and I am now being put. t.0 much expenso t.0 refit myself. ... 

I n e n  the...o~der...came to hand, I wm a t  Bombay, whither I had proceded ... in entioipetion 
of 6 months leave, ... leaving all my baggage a t  Kurrmhee. ... I nvailed myself of. ..opportunity 
to sencl a mrvaut t.hither with direction6 to sell off thc bulk of iny property including tents. 
horses, ctc., a t  any price t.hey may fetch, and taking charge of the remaining valuable booke, 
... and othnr art,icles u.hich could not he easily replaced, to proceed ... overland to Cuttack by 
the safeat route. ... The sale of property wm effected at a p e a t  ~ x ~ u n i a r y  loss. ... 

From Kurr~bchoe to Hyderabacl, Aurnerco te... Baln~eir ... Joclhpul ... N u m e r a b d  ...& a... 
3feinpoorie ... Fut.t.yprh ... Cawnpore .. h a  . a .  t t  The sel-vent...left K u m -  
chee on the 4th August. and arrived a t  Nuaseerabad on the 10t.h O c t o l ~ r  last, his progresa being 
q ~ e t l j r  impeded by t.he heevy rains which fell this seeson. ... My men, camels, and bwgege 
mill not mmh me by even the end of December next. ... H d  I proceeded by h d  I should 
have been unable to join the Coast Series till the w-orking season was far ad\-ancedg. 

The sea passage from Calcutta to the west coast wasl cheaper and quicker than 
tohe land journey, but had its hazards. Two cases of stationery sent from Cel- 
cutta for the HydedbBd party working in Ber6.r were lost by wreck of the steam- 
ship Ava near Trincomelee4. 

Journey between important centres could be made along main roads by ddik, 
carriage, or palanquin-with horses or bearers changed a t  regular stages. Special 
sanction had to be obtained from Government .for charging the cost of a ddZk journey 
carried out on duty [ rv, 124 1. The double journey between DhrwBr and Poona 
by ordinary 8 t a . g ~  took 40 days ; by ddik i t  took only as. On Beverley's move from 
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Cfilcntt,a. t.0 Jleorut in  lS31 Ile had to pn.y 1:s. 2.45 for seirt,~ for llill~self i~ud l l i ~  
servant,, in one of the " Inlalld Transil; C:ni.~.inges ". Seuville sand 1:)-all 1i1wle tht. 
sa,me joltnlej- ..l.ry Ilorbe dak" two le:a.lSs ln'ter, ;.a seat each inside n11t1 i1.11 (liltside 
seat. for one sen-niltl" [ I \ - :  1.70-3 1. 

,Ill-a~yeliie~~ts tlic' 11irc of I~oats for ~ C I I I ~ I ~ C ' J . ~  (111 the (;u~lges alltl other 1llailr 
water\\-ass were lr~atlc 1,- indent on the ('o~n~iiis$n~iat L)el,a~tnlent [ I\-. 170 1. --1 
tleet of 22  boats 1 i\l 'iOllh h i ~ t ' ~  .:mS rf!qllir~'Cl f01' the Inore uf the Surveyor General'& 
field office from I )il~aj~ore to C;arhnl~khtes~r. a tliree-months journey. lillder M7eh\ 
1,hr Kegihtmr I 341 1. Except for the sinking n1ic1 retrievillg of one boat u- i tho~~t  
ierioos loss Ile I ~ t l  Jew illciclellt to report tt11a11 hat1 ,\[oribi,son in 1833 [ 11.. 170-2 1. 

I~acll~anntll Sickcll~rc~~ llladc the clolnl-stream jonrney M ith two of his cornputel- 
:uld hie records bet\vee~~ Echr~~ary a ~ ~ d  311n). 1H49 [ 3-11. jj j 1. The journey mas 
protrnctctl to two ~nonlhr nnd 19 daj $...from Gher~lli~kteb~r (;hnt ...[ by ] 1st.--Enstcrl! 
aindc2ncl.  the sh:tllorn~css of the 13h~girathi nnd sr~utllcrlj- rmr1 south-cnsterlj Tr incls2. 

\Vith regard to the, ,.c~-tcrlj- n,ind~ ... thc t l~ily yrob1'eqs n-ns al\rft)s very small. 011 Inan? 
occ~~sioliu ... thc honts, fb\.cn with the aitl of tho goonr3, ~'4)llld 1101.111~1lie head apillfit tllcm. ... 
\.\%en this occnrred I\ c. \\ crc l~cccssitntccl to halt nntl \stlit for 11101~  noder rate n cather. j#-c 
left thc channel of the Cinngrs nnd cntrl-crl thnt of thc 1311agirethi ou the 13th ultimo. ... A. 
tho whole voyngo dorm the. Hl~agiratli \\-as performed nith tlic aitl of the goom it occupietl rt 
priod of 20 days, the date of oiu orrival at thc Presidellc>- being thc 2nd infitant4. 

On his jo11r1lc-j- from l)eh~.a to Ba15chi in 1851 [ g 1, Waugh took boat down t,hc: 
Sutlej from Ferozepore, a id  then marched from 'Fatta to Karilchi witoh camels. 
The Colulnissary a t  Ferozepore wlwte that, 
in all October rt royagc clown the river can be perh>rmetl nith rulfrty an? expedition. [n 
Se1,tembor sou could trawl quicker, but it is generollj- \.eI-y unl~calthy, nnd near Srlkkur 
aomemhat rlangerous. The boats 011 this river are of nll sizes from 300 to 1,200 mauuds, and 
are fitted np with gru9 mats and in the form of nativo huts. ... They are, however, very corn- 
fortable, ilinch rnore so than native I>oats ... up011 thc Ganges. ... From this ghat to SnkLwr, 
Hydrabad, and Tatta them id a regular nerricli 1 ~ce le  of rates Is. 
For the r3tunl journey \I'~ugh sent his office up to MultHn "by one of the steainerj 
sf the Indus Flotilla [ IV, 244, 476 1, whilst he hinlself went by sea to Calcutta". 

&venue Surveyors mere strictly warned againat 
ar&ing Government property on tho p a t  rivers in boats, as A h .  Pomhrton has rece~ltlv 
reported ... the loss of all Ilia Goverrunont property by tile sulking of his boat in progrose from 
camp to Berbmpoor. C+overnment inetrurnonts should ne\-or bc trusted off dry land except 
where absolutely necesfinry to crosa rivers6. 

Eacll of the revenue survey parties working in h ~ e r  Bengd and Assam was 
provided with five or six elephants from the Commissariat Department, but ill 
1851, "as there was not a sufficiency of elephants with the Commissariat Depart- 
ment", replacements were supplied from the Dacca depot. In 1856 the elephants 
of Gastrell's party n-ere lcnt. "to the Militar~ Department for the use of the troop5 
against the Sonthals [ 499 1. The elephant reported to be with young haa been 
retunled.. .cw, not fit for work until after giving young". Thuillier ordered that 
"every care should be taken of the animal with yolmg, and she should he worked 
very quietly after giving birth to it "7. 

a general rule the surveyo1.u knew very little about the management of 
elephants, and there was a sad number of cauualt.ies. From 1854, Surveyors had 
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to make their own purchases ; '' good animals nlay be had in Mymensingh and 
Sylhet ". Prices ran to about R3. 600 each. 

Elephants were imperative for the Assam party [ 338 1, and Du Vernet reports 
t,hat on assuming charge in December 1852 he found 
the  arty uuffering from fever, and ... my sub-mistants having great difficulty in procuring 
carriage for their baggage. B!~llocks and tattoos [ ponies ] are not suitable. ..for the country, 
neither are carts o: camels, there being no roads for the former. ... Camels die in such moist 
lmrlu, nnd ... the cuunt.ry being flooded and interaected by numerous small rivers containing much 
\I ater, end there being many swampa and morasses the only appropriate carriago are elephants. 

Thrso atlirniils coat about 250 or 300 rupees when first caught, but ulitil they have been 
st.\ertll you13 in boiidfbge they are useless, and a-trained -eleph>nt,posts 600 to 600, a sum far 
beyond whnt M . I I ~  young assist.ants on their pay of Rs. 107 can afford, or even my senior on his 
allowtt~~ue of Hs. 289, and elephants cannot be hired on any te rm.  

He asked for each sub-assistant to be allowed the use of a government elephant, 
and for '' two additional elephants.. .for.. . tracing rays, horses. ..being unsuitable, if 
]lot. altogether uselesu, the country abounding with wild beasts"'. 

111 Orius~. Sast,oll asked that he might be allowed elephants from the Bengal 
Commissariat Depnrt~nent, instead of from Madras [ 172 ] ; 

I am now saddled uith the preparation of a number of monthly documents, ... especially 
inconvenient in t.he field. I applied to the Madras Government to be relieved from this, but. .. 
lny request waa not granted. The feeding bill is for rice, oil, and salt, the daily accounts in 
M d m  seers, the purchase effected in Cuttack seers. ... The most unsatisfactory kind of 
document to prepare, which I am obliged to do myself. ... 

I hare hitherto had 4, which have been sufficient.. Two ... as my private carriage, for 
which I pay-...according to the regulated number of bullock loads they are fixed to carly. .., 
One Elephar~t ...- my reconnoitring aninlal. The fourth carries the observatory tent and 8 

lot of undefined property in the way of aupplies belonging to the native establishment. The 
two latter ... are...ofter~ used ae conveyance for sick men. ... 

The cost. t.o Go\:ernment for the 4 elephan ts... for the 12 months just. past., including the 
annual gupply of now furniture. is Ra. 1,187-8-2. or nearly 100 r u y  per month. In  addition 
to this I have 20 bullocks, each a t  RR. 3 per month, which are distributed amongst, the different 
par-ties and military guard, for carriage of supplies2. 

Nicolson had learned something about elephants on the ParasnBth series [ 15-6 1. 
111 1855 he recommended their purchwe in Assam ; 

The p r i m  of elephente have risen considerably within the last two or three years owing to 
thc p a t .  demand ... for them in the Upper Provinces and the railway works, but ... I...wiU be 
able to procqre good working animals for about 6 to 7 hundred rupees apiece. 

There are a t  present threo Government elephants of Dacca depot ... with this party, but I 
would not. reconunend their being retained for good ...as they are not strong and healthy 
r~nimals ; h i d e s ,  two of them are undomized, ... the keep and feed of which cost nearly 8s 
muah as of largo ones, and yet they carry only half the weight. ... 

Elephants -we indispensably necesuary for the Longitudinal series-OMce Tent, 
with urnall ~ r l t , ,  blacksmith's shop and store box, weighing 30 maunds, 2 elephante-Four 
oflice, and t,wo medicine boxes, and elso a trunk containing ~ h ,  mtive records, eta., 1 Ele- 
phlt---Obervatory Tent, with a box containing candle-wicks, chimney glassea, blue l i~hts.  

w - 
etc., weighiug 12 maunda, 1 Elephant. 

On a good road elarge-sized elephant will carry about 16 rnaunda with m e ,  in addition to 
the goRr and mahout's property which alone weighs 4 maunds, but going acros  paddy fieldu 
during wet weather it will be necessary to reduce the baggage3. 
On this report the Surveyor C~eneral obtained authority for a total of 15 elephants- 
Assanl and Orissrt parties, 4 each--Coast Series, 3-Hyderiibiid Survey, 2-4urveyor 
General's field headquarters, P. He was authorized to make the purchases depart- 
mentally. TWO. " well known to be of a superior order ". were pnrchwed for tho 
Comt Series from John Peyton on his retirement, the Surveyor General writing ; 

An elepha.nts aro a gl-t charge against the Series, they must. be carefully used-not over- 
lowled--end fed and kept wit.h the utmost economy. ... In an nnfavourable climate the use of 
elephants will tend greatly to preserve the health end maintain the efficiency of the party. 
In a hot climate and jungly country a tediow merch on hombaok at a  slow paze is very 
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exhausting, and it is precisely when the vital energies are thus weakened thnt any m l n r i o ~ ~ ~  
influence. ..is moct likely to take effect. Mnlaria. ..is always in e nlore roncent rated fornl nrar 
the surface of the ground. ... 

A nlarch through jungles, mal-shes, and wet lands call be very rapidly perfolmed on 811 

elephant without fatigue or exposure to the sun, the rider being well elevated above the ground. 
and exposed t.o the genial influence of fresh air. ... Thirty rupees per memem, nrit,h the saving 
of the horse allowmce shonlcl amply provide for 2 olephalts in Oriusal. 

Robert Scott was deputed to purchase elephants at  the Hardwiir fair and, wit11 
the help of a ccjmmittee convened by the military officer in command, two were 
p ~ c h a s e d  for Rs. 1,336. the pair, and sent off on 5th of p a y  IS57 from Dehra 
Diin, destined for Depree's party at  Cuttack. They left, writes Waugh, under 
charge of R,amlagam Singh [ of district Ghazipur 1 and Fakiruddin [ of Tirhut 1, chupraais 
of my public e:;tahlishment. and attended by two mahout8 and two charcuttm [ paas-cutters 1. 
The cliuprasis were clirected to proceed ... by the usual route via Metwit, Allyg~wh, Allnhabtrtl. 
etc., and nanllngan Singh was further ordered to trensmit, progress reporta [ nnd ]...fi~rnishc,l 
\+-it11 paper and with envelopes franked [ 452 1. ... The part,?. arrived safely a t  Mecrut 011 the: 
10th May ?...but since that date no definite intelligence whatever ha9 retxched 1116.. ... Ramli~glil~ 
Singh nlas cntrust.etl with ... carh md drafts ... for ... ot,her rnacl cxpnsesg. 

After ext,ei~sive enquiries news came froill the Conlmissary n.t -41Iahl.b~d that 
Chuprassy Rumlagan Singh brought t.he elep11nnt.s to 111e on the 25th of Jimo 1H.57, *. 
cattle of a11 kin& ( especidly elephants ) were most urgently required for t,ht> equipment. of 
tho troops, ... they ~ v s l e  retained by me, and were disposed of as follows, vizt., 

~ l e ~ h ~ n t  Soondur-mahout Gultab Khen-transferred to Cawnpore with Genl. Hnvelocli's 
force, on 8th .July 1857. Elephant Motee-mahout Munnoo Khan-transferred to Cewnpore 
with Genl. Out,ram'a force on 6th September 1867. The latter elepllmt ,... w&u not transferred 
with the other being a t  that time in low condition. 

As these elepl~ants can~ubt now be recovered and returned to you, they being uulployed \\ it11 
troops on stsrvlcr, I \\orlld suggest your debiting thew value to the Conmiseurint L)cpnrtmrllt4. 

The Ma~istrate at  Benarev reported that the elephants had been 
pluncleretL L;.JUILO la3t  by rebels on the Urancl Trtuik Road, and p ~ . e ~ n t a d  ... to the: lCrcja of 
Xoudcb in yergillm& 131yragurl16, who sent them to the Magistrate of nlirzapore. The latter 
officer twnt then1 tjo Allnhahad, where they were rmde ovcr 60 the Comnn~kriut, and receipts 
for then1 give11 to Ramlagan chuprtume6. 

Ranllagai~ Singh had been robbed of all the money c t ~ d  clrafts t ~ t  the time t-he 
elephants haxi been first siezed, but he stuck to his charges and worthily fulfilled 
his trust [483 1. i n  due co~wse the Orissa parties completed their establishment 
of elepllallts by local purclu-t.se, and by the nrrival of t h e e  that were purchased for 
them by Lane in Aseam7. 

Railways were introduced into India on the authority of a letter from the 
Directors datetl 7th May 1846, and on the arrival of their engineer, fietierick 
Walter Silnms brother to the famous instrument-maker, a Railway Comrnit.tee 
was fomleci in Calcutta conlprisiug Simms and two engineer officers, Alexander 
Roileall and James Wester11 [ IV, 421-2, 474 1. This committee made full use of 
the maps in the Surveyor Generd's office for their pmbbilery p1mls8. 

Besicles calling on the Survey for maps, the Railway Enginmrs aeked tl:at4 
frequent spot heights at  "obligatory points" should be shewn on all maps. They 
were a corlstant source of anxiety to the Surveyor General by tempting away maluy 
promkblg young aurveyom by the l l re  of more generous salaries. 

The earliest- sectio~ls of railway to be opened weree [ pl. I ]- 
Howrah to Ihniganj, 1864-6-Kha~ ( nr. Burdwan ), to IGul, via Bhagalpllr, 186% 

62-AllehabRd to G k i a b a d ,  1869-64. 
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Karachi to Khotri, I I ~ .  Hyderabad, 1861 ; Amristsar to Lahore, 1862. 
Bombay to Thane and Kaljran, 1553-4-to Najik and Chalisgaor~, 1861, to Bhsawel, 

1863-Broach to Baroda, 1861. 
hf8draS to ,Talerpet, 1860. 

When Du \'ernot's party tool; up work in the Punjab hills they drew hill marching 
allourance @ Its. 100 for the officer in charge and Rs. 60 for each assistant [ 35 1, 
compared \vit,h the allowance of Rs. 200 p.m., allowed .to Hodgson and Herbert 
in 1818 [ 111, 34s 1, and this n-as extended to Robinson's party, which would, writes 
the Surveyor General, "be employed in a rough hilly country, and in distant 
localities not entirely free from danger, where they will be exposed to enhanced 
expenses " . 

I11 recommencling your party for this indulgence, I had particularly in view the nature of 
the work across the Indus, and it was my intention that this allowance should not commence 
till your party moved across that river C 209-10 1. As your operations, however, along the 
Jamu boundary will lead you into connect,ion with Mr. Logan's mountain series, I conceive 
your party will be entitled to the allowance so long as you are engaged on that line. 

When you commence the series along the Salt Range, this extra allowance must cease as 
i t  will create an inconvenient precedent in the ca9e of other survey parties. ... You will ... 
cetrse drawing this allowance a t  the Jhelum2. 

This " hill marching allowance " waa continued throughout the Pindi survey, and 
w& extended in 1860 on the more to Central India3. In  1860, his last year in 
office, Waugh made an unsuccessful plea for its extension to the two Orissa parties ; 

The unhealthy character of the climate is ... notorious. ... Difficulties are further aggravated 
by t,he barren and unpopulated character of the country, deficient in wholesoms supplies and 
every requisite for civilieed existence, of which all ... articles have to be brought from a great 
distance. ... Camp followers, decimated by sickness, require high wages. ... The salaries of the 
surveyors are tot,ally inadequate to meet the heavy charge3 devolving on them, and they are 
thus exposed to additional risk from want of ordinary oomforts. ... 

~ h s  regulatioas regarding sick leave are, moreover, so stringent as to be altogzther a bar 
to new hands, to whom frequent attacks of sickuw is a m ~ t t e r  of certainty ... s:, long as these 
tracts remain in their present wild state. ... It is no wonder t.hat the service is unpopular, 
that it is difficult to obtain recruits, and that the old hands are disset.isfied. ... 

To me it is a painful duty to urge forward the work under such circumstances. ... I have 
lately recommended that the allowe~ce of 60 rupees a month throughout te year ... should be 
extended to these two establishments. No orde rs... have yet been received. ... What I have 
recommended partakes of the character of a temporary alleviation suited to the immediate 
emergency. ... Further improvement in their prospects, and a greater wimilation to the 
advantages enjoyed by other' Government servants will be needed4. 

At the same time he made an equally unsuccessful plea for the introduction of 
regular trawlling allowances for all ranks right through the Department ; 

The sllowance of Rs. 60 in itself is insufficient to meet the heevy expenses incidental to 
constaut travelling over every variety of country, hilly and plain, including desert. ... If it 
were allowed only during the field season [ i t  ] would entail a ~erious loss, ... but by being 
treated in the r l~ture  of a contract and drawn throughout the year, it tends t,o cover all expenses 
and works efficiently and eoonornically [ 361 1. ... 

This arrangement ... has been extended to several parties of t,he 0.T. Survey and topographical 
survey and ...I recommend that it mBy now be extended generally throughout the Dapart- 
~nent,. ... Rs. 100 per mensem...on the same conditions ... was also granted to Executive 
Officers, ... which might also be d e  general. ... Considering t b t  the field eeason ... extends 
over 8 months, except in perticulerly unhealthy localities. and that a surveyor must keep up 
his travelling equipment all that t h e ,  and also pay return him sometimes for very long 
distances for his carriage, ... the soale ...p rescribed for the Depertmant Public Works ... would 
be a more expenqive arrangementS. 
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'L'l~e S ~ ~ r v e ~ o r  General included these n~orithly rates for the full year in his first 
budget estimate, but on the Auditor General pointing out that pro\-ixion for travel- 
ling expenses had heell made when fixing the oriqinal rate3 of salary. Government, 
declined to i~ccept, the 1,1*oposal [ I "77 : V ,  407-5: 1. The matter u as talien up agai~r 
by C'oloi~el Th~~illier in  reviewing the fr~ll xltbject of salaries a~itl allonit~~ces. Tht. 
whole organization of the Departnle~~t was then subjected to a minute scrr~tiny by 
n s1)eeial c,lEcer. ('olonel L)ickens, and estahlisllnie~~ts a11d saliwies ivorkerl nnt OI I  

chiitirely ne\\- 111 i~~ciples. calne into force ill 1865 [ 399, 41~8 0.2 1. 
Salary bills \\-ere clra\\ln 011 inonthly abstracts endorsed by ~irilitary pay~ui~sters 

i t ~ i c l  caslletl a t  the nearest treasury. During the truul)les of' IS57 it \\-as impossible 
to ellsure the regular issue of salaries ; treauries \{-ere heing sncked, and the more- 
~ n e ~ i t  of treasure aloilg public highways became i~ny)ossihle for several n1o11 ths. 
Tlie C!hief C!omnlis$ioner of' the J.'~uijab issued instruct,ious to t,lle P:~ynlxstel..r : 

Money is already smrco a i d  the want of it at, this criaia will shortly prova our greatest 
tlificulty. ... Thr pay of all servnrrts of t.hr C;o\-e~~unc~ilt, n-hethel cix.il ill. inilitwy, xvirl~ 
the ercul)tiul~s hereafter n~entiurlecl', shall gradually be kept 3 montlis iu arrears. Pay 
for .l~ulc to bo iesirr:rl iri d l~g~ls t - - f~~r  Jnlj- ilk October-for -Xugust in Dctrclilber -for 8eptc1n- 
l ~ e r  in .lenunry, an11 so on ragula~.ly. ... h'n rleviation whatever horn Ltie above rules crbii 
ho nllowcd [ 483 I?. 

I n  the days of Lambton and Everest the Great 'l'rigonometrical Survey had 
maintained itlr own private escort. and when the Snrveyor General toured thc 
coullt3ry he was accoinpaniecl by a military escort befitting llis rank [ II. 358-9 ; 
III, -COG-7 ; lv, 410-2 1. It was not until 1842 that the a.T.s. escort was finally 
broken lip a i d  i t  \\.as ruled that a persorlal escort would no longer be allowed to the 
Surveyor Genel.nl 1 I \ ,  412 1. He was to be allowed an escort on special occasio~ls 
only for the protection of valuable instruments or records. 

Military guai-du were now only allowed to surveyors working ul dangerous areas, 
and t.hen only after obtaining the authority of the Surveyor General to apply to  
the local military commander. Protection for survey camps was normally to be 
furnished by armed civil bar.ka,nduz. Local escorL3 were provided for surveyors 
conducting principal triangles across the kingdom of Oudh, and Dn ITernet wrote 
to the Resident a t  Lucknow asking for an escort of "shooter sowars" [ 473 1. 

Renoy had an escort when starting the Great Longitudinal series from Sironj in 
the Central India States, and he writes to the local military commandel3 ; 

I have on duty wit,h me an wco rt...- Cavalry, 1 d d d a r  and 4 soi-Infantry, 1 havilder, 
2 naicks, and 20 wpoys-of the Bhopal Contingent, which I will be obliged by your relieving, 
as I will shortly be nearer Aumjur then Sehore, the headquarters of my present w o r t .  I 
received tho guard of Infant,ry originally from the Meerut Division, and it hes been regularly 
relieved a t  every military station I have paseed through, the brigadier at, Gwalior giving me a 
relief from Scu~did~ 's  Contingent on my arrival a t  Gwalior, whioh wae...mlieved a t  Sippree". 

The dehchmcnt of cavalry I received on corning within .the Bhopal Po l i t id  Agency, end 
I have found them of great use in facilitating ... lny operations amongFlt the many emall States, ... 
the presence of o sowar with my detached parties ensuring them a civil ~~eception. I wiU be 
obligerl by your increasing the number of sowam to six6. 

For his tsiangulat.ion through Kumaun and hh i lkhand  on the Nol-th-East 
Longitudinal series two years later %nny mked for a guard of 1 havildar, 2 naiks, 
and 14 sepoys, from the Goorkha hattalion a t  Delwa, 
with reference to the mo~mtainoua country I ahall be engaged in. ... In cddition to a p r c l  
for myself, and protection for the very valuable instruments under my personal ohrzcge, I 
have generally 2 guards detached for the protection of inetrumente sent with my assistants, 
or for the escoi-t of our pay f i~o~n the nearest t reasug.  

pay of troop and amled police. DDn. 646 ( 02 ), to Ihp. Pymr. 21-7-67. a at. Agar, 40 m. N. 
of Ujjain. a [  N, pl. 4 1, now Shivpuri, 60 m. 8. of Gwalior. DDn. 516 ( 116 ), 1-1-49. DDn. 
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D u  Verllet wmls one of his sub-assistants as to the employn~ellt of the military 
guard attached to his camp in a.11 unsettled Punjab district* ; 

Your guard is supplied, 11ot for show or ... from your rank. You have not any right to it 
but for the protect.ion of public property. If you were to use it for the purpose of intimida- 
tion or, by putting natives in [custody under] your guard, bring upon you the civil powor, 
the conseqilences might be most serious to you. ... 

Coneider your guard entirely under the command of the naique, and hold him respo~lsible 
for their gootl concluct.. Order no punishment-you have no military auth0rit.y-end never 
interfere with t,hv naique when he orclera his men extra duty. ... Warn t,he naique to keep his 
rn(.il cleen, and look to their arms and accoutrements once a week, as well as insist 01; the 
~~cgular relief of scntries at  night, and to their being alert on their posts. 

Desire that 11e will not ... employ begaries without paying them1. Be kind and considerate 
to the wpoys. ... Never detach sepoya or allow them to be absent from under the orders of 
tho nn~clue. If you require cash from a treasury make up a party ... of barkendazes and trust- 
n-orthy lascars, but send no sepoy u~lless you send the naique with the whole guard. 

Never employ sepoys to obtain supplies or coolies. The district chuprassies are allowed 
you for this dut,y, ancl if you have no district chupraqies, send a barkandaz to procure what you 
royr~ire through the headman of the village. ... If the head man ... refuses you assistance, or 
~ . y s  he has not, the means, request him to give you a writing to that effect. The tehsildar 
i~ the person t.o whom you should refer. 

If ...y our people should be so unfortunate as to get into a quarrel with t.he villagers, call them 
anray, and on no account allow others of your party or your guard to go to their rescue2. 

The Surveyor General insisted on a sufficient guard to allow a double ilight 
se11t.r~. over t.he field office at  Dehra Diin ; 

In  the time of my predecessor a larger escort was employad, and he had always a personal 
@~al.d as e field officer a t  the head of a department. I have dispensed with this honorary dis- 
tinction, and with the view of reducing the requisition to the smallest limits compatible with 
the .safety of my depot of instruments and records have applied for only a single sentry a t  
my office in the hills, and a single day, and double night, sentry on my depot a t  ~ e h r a .  ... On 
one occasion pert of the pendulum apparatus was atolen, since which time it has been usual to 
post a double sentry over thatproperty and over the treasure3. 

Military guards were necessary with the trigollo~netrical parties working along 
the north-west frontier, and also with Robinyon's party in Riiwalpindi District which, 
writes the Surveyor General, 
though materially pacified under its preseut rigorous government, still coritinues unsettled and 
liable to petty outrages. ... and along the Indus is subject to invasion by marauders from 
the 1-ttuck tribe% ... In  the early part of the present year a party of signal msn detached 
with reluable instruments a few miles from my camp, whilst I w1~9 employed on the meeeure- 
ruent of the Chuch base, was set upon by robbers, and three of the men stabbed. The necee- 
sitv, therefore, of protecting Lieut. Robinson's several detachments appears to me very urgent4. 

During 1858, when the wide extension of military operations made it impossible 
to spare. troops for escort duties, Robinson was allowed to maintain an armed civil 
guard of 1 jemadar, 1 naib, and 28 barkandazd, and a special police company was 
~tationed a t  Delwa. Diin for the sole purpose of supplying guards t.0 survey partiese. 

The toI;'ographical parties working in Orissa were also provided mith looal oivil 
guards, as their camps were scattered through wild country and,'writes Sauton, 
I fully expect that a guard of regular aepoya will be placed a t  m y  dispose1 by the Madres 
authorities. ..in cese of a eebundy guard not being available7. In the event of all aid being 
r e f w d  beyond our local means, ... we shell not be deterred from taking the field. No. 2 Party 
is provided for by the prom& of a naib guard of 15 men, and Lieutenant Depree is organising 
a party of barkendazes armed with muskets, mud now being drilled. 

For NO. 1 Party the Commissioner of Cuttmk has promised that the tehsildar in the Boad 
Hills who hes n tolerably strong party of naibs, and is at1 energetic man, shall render me all the 
aesistance in his power. ... I am not anticipating any more t h n  usual hostility ... but when it has 
been thought necessary to locate so atrong a force 89 is now a t  Sambulpore, ... a survey party 
working in the neighbourhood should be amply protecteda. 
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Two yeaw later Depree reported that the 9th Benga.1 Police Corps 
stationed a t  Cuttack has received orders to fiwnish no escorts in fi~tiwu to the survey parties, ... conuequelltly t,he Naclras regular army will be called upon. ... The wpoys of the Mdms  
army being natives of lo~ver Indin are iu~i~sed to the ansa1ul)rious c.linlate, ... H I I ~  ... mffer i l k  

it grievorw l n a ~ ~ n e r  from ~ t a  influence. ... Regular troops in tight red coats ure not so ~ t . 1 1  

adapted t,o the rough work of n surveyor's Pamp in n hilly jungly conntry. ... On the other 
hnntl tfhe Police. b~ttt.alioll is ti~rrnetl entirely of  men nf their district altd ot' thr* 11illy co~rnt~r) 
of C:ucni~soor. ... They are therefore not affected by the climatr, a3 prover1 hy the uxperienco 
of caoh yeur sinre 1856-57. [ haxe since my return kcpt up ct guxrtl of chuprnssies and 
kaltuuiea, hut ati the fieltl wtlso~i approaches, their services will be otherwise required1. 

The mattel. \\-as referred to the Military Finance <!onlmission, which ruler1 that, 
the provision of military or police guards to protect instruments anrl record..: of 
survey parties, either in cantonments or in the field, was n, great wmte of public 
funds, and orclers were issued that survey u11it.s should provide their own guards ; 

Ae to instruments ancl plans, otc., ... they offer few temptations to orcluurry thieves anti 
robbem. Hence they n d  no milita~y guards to protect them against violence or forciblw 
abstraction by org~lnized bands. All they require is of that kind which can k t  bo rendered 
by the trained riervants of t,he Department. ... 

-h to 1~rot.ection against private theft, it is abuse of the ... military systtl~n to permit surlt 
dnties to be imposer1 on noldie~s. For the keeping of fi~ntls the banking systc~n is far the best. .. . 
All p3y m d  other large mun9 ~hoi~lcl be d i s b d  immediately on k i n g  obtained from tho 
treasury but, if any gumding is nwdecl for temporary occasions, ... that duty ought to bc 
a r ~ ~ n g e d  for by the Ikjpartment itself. ... We conaider that to take a eolclier, who is trained 
and maintained a t  a great expense for ... s p i e l  military duties, and employ him upon work 
that any peon ia able tr, discharge, is as wasteful r e  if the Surveyor General were to employ 
hie best calculatnra on copying work2. 
It waa thereupon ruled that all survey parties should maintain a sufficieut eetablish- 
ment of hrkccndaz guards to provide protection both in field and recesd. 
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CHAPTER XXIV 

MILITARY SURVEYORS 

GREAT TRIOONOMETRICAL SURVEY : Appointments - Promotion - Training - 
'I'OPOORIPHICAI, SURVEYS : ~liadrccs & Burma - HyderClGd - Ganjam & Orissa - 
1'1injal-- Ku-shntir - DISPUTES & CENSURE :- Shortrede - Rivers - Du Vernet - 
Saxtola - REVENUE S U R ~ E Y S  : Bengal - Bombay - SURVEY ALLOWANCES - 
NO~IINAL ROLLS : G.Vt.S. - Topo. Surve?js -Revenue Surveys : Bengul - Bombay & 
Bcrii1. - Jlrrdras. 

W HEN he took over dutj. in December 1843, Waugll had only four military 
office13 under him in the Great Trigonometrical Survey : two from engineers, 
Rellilv and Rivers. and two from infantry, Du Vernet and Shortrede. Gar- 

fbrth of ~ngineers joined in March 1844 but Renny took furlough in July, and 
Shortcede reverted to regimental duty eight months later [ 391 1. Their places were 
taken by Reginald Walker, a young engineer officer, and Thorold Hill, Madras infanttry, 
\vitll several years experience on toopographical surveys [ rv, 361, 447 1. 

Garforth resigned after two seasons in charge of the Gora series ; he "had not 
exhibited a turn for the duties L I 2  1". Walker was an outstanding success in 
ohawe of the Maluncha series. but died a t  the end of a particularly exhausting 
season in April 1847 [ 14, 19 1. Hill had worked many years in the wild hills of 
(:oomsur, and the Directors thought that his experieilce would be useful in con- 
ducting the Coast series through the formidable obstacles of Orissa. He had 
colltillual fever, and after several spells of leave was forced to resign [ 22-5 1. 

Renny returned from furlough in 1847 in time for the measurement of the 
Somkhoda baae-line. He then took over the Maluncha party and started it on the 
Great Longituclinal series rulmblg west from the Great Arc, but handed over to Strange 
in 1849 in order to assist a t  Deha  Diin in the capacity of Astronomical Assistent 
[ 20-1, j7--8 1. After the death of his father in 1849 he assumed the name Renny- 
'I1~ilyour, and resigned for family reasons in January 1854. His retirement was a 
serious loss to the Survey ; he had joined but one month after Waugh, and like him 
had won Everest's complete confidence [ Iv, 3-57 I. 

Strange was appointed from Maclras cavalry a t  the end of 1847, having attracted 
;&tkntion by his uncommoil skill in repairing and adjusting scientific instruments. 
After taking over froin ICenlly he carried the Great Longitudinal series across the 
deserts of Rgjputiina and Sind. He took over as Astronomical Assistant in place 
of Renny, and was then transferred to the East Coast where he fell seriously ill. 
Taking tw; years sick leave to the Nilgiri Hilb he was entrusted by Waugh with 

desig~l of a new 3-ft. theodolite, which eventually proved too heavy for field 
[ 151-2 1. After pronlotion to regimental major he retired in 1860 and became 

I~lspector of Scientific lnst,ruinents at, the India Office in London. 
Like Sliortrede [ IV. 466 1, Du Vernet was never a greet Rliccess on the trigono- 

metrical survey. He had served on topographical surveys in Madras, and was 
Z,mnght in to the a.T.s. during the AfghEn troubles when young o%cers were not to be 
obtvained. After several years on subordinate series in Rengal, he started the North- 
FVestern longitudinal till Logan became available. and then held charge of the 
topographical survey of the Punjab HimLlaya [ 200-4 1. At the end of 1852 he 
was, to his deep disgust, transferred to the Assan1 longitudinal series. His work did 
not meet Waugh's approval, and he waa allowed to resign to join the telegraph 
department in Burma [ 141, 395-5 '1. 



In 1850 Waugh pressed for the appointment of t\vo youllg militarj- officers tc, 
be put under training till fit for independent charge mheii required [382], and dur- 
ing 1851 and 1852 two engineer officers, Tennailt and Montgomerie, were postetl 
as assistants to  Strange and Logan respectively. Both succeeded to charge of fielcl 
parties within three years and proved themselves practical geodesists of the highest 
order. Teni~ant left in 1559 to act as Sstronomer a t  Madras, nnd later became 
Mint Master a t  Calcutta. He is best known for his astronoinical observations of 
solar eclipses ancl the transit of Venus. Mor~tgonierie distinguished himself by tell 
years charge of the Kashmir survey, and later by organizing and controlling t,he work 
of _thee trans-Him&layan explorers [ 448-9 1. 

Two valuable engineer officers were found hi Robiilso~l aiid James Walker who 
after the occupation of the Punjab were employed on military survejrs on the north- 
west frontier. hefore being transferred to the orders of the Survq.orGeneralL 208-17 ]. 
Robinsou prorecl an exceptionally fine topographical surveyor n-Ililst \'lr&er \$-as 
an outstanding geodesist who succeeded as Superintendent of Trigonoinetrical 
Snrveys in 1661, and became Surveyor General in 1875 [ 340-1 ] 

On the Boinbay side Rivers dropped out in 1853 and was suc~eedetl ill turn b? 
two very capable engineer officers, Nasmyth and Haig. 

James Basevi, appointed in 1556, was after Wdker the greatest geodesist of 
all Waugli's recruits. He made a success of everything he touched, and closed .L 

devoted life l~eyond the Hinidlaya making pendulum observations under the severest 
conditions. ,I promising career was cut short wbel~ Elliott Rrow~low lost h i<  life 
a t  the capture of Lu:knom in March 1855; he had the distinction of making the 
observatio~u; in I857 to R2 and other giants of the Karakorani that intersected \r-it81i 
those of 3loutgoil~erie the ).ear before [ S$, 229. 483 1. 

The last q~pnintnients made in Waugh's time were Braiifill of the cavalry- 
John Herschel, able descendant of his more famous father and grandfather- 
arlci Harry Thuillier, son of the Deputy Survexor General, who was Surveyor 
General in his turn between 1887 and 1895. The appointments made to the Great 
Trigonometrical Survey under Waugh comprised 13 Engineers. 2 Cavalry, and 1 111- 
fantry officer [3gg 1. In  recommending Strange's appointment he colnmented t,hat. 
"'The practice hitherto followed since the time of Colorlel Lambton ... has been to 
&elect the best qualified officer without reference to tohe branch of service lle be- 
longs to, and t h b  system works well" [ IV, 357 ; V, 390 ]. 

The office of Astronomical Assistant was initiated in 1832 to enable an oficer 
with outstandiilg qualificatio~is to be employed in executive charge of a field party 
or on special duty as occasioil arose. The post caused no increase to  the existing 
establishment ; i t  carried the same pay ~s that  of 1st Class Assietalit, but not. ;I* 

first snggwted by Everest. additional to that  allowance. The office was, in ccect 
an honornry one, but glaatly appreciated [ lv ,  35.3-4, 356-7 1. Wilcou, the first 
incumbent, was succeeded by Waugh, and the office fell into abeyance on thtr latter 
hecorning Superintondent of the Great Trigononletrical Survey. In 1849 it wub 
revived for Reiiiiy-Tailyour when he w-as called in to Dehra Dfin for general duties. 
and on his retirement ill 1851 i t  passed to Strange [ 379 1. 

011 Strange's retirement Waugh m ~ l e  a det.ailed review of the qilalificntiolls 
o f  no fewer than six office~x whom he considered fit for the post1 ; 

All... have been trai~~eci ... hy rty-self, m d  are thoroughly conversant with the dutios uf the. 
Department. ... They are capable of originating and carrying out any 11art of the operations, 
and conducting the difficlilt co~nputations and abetrum muthematical investigations connected 
with the work wit,hout extrm~*us uesistance, which unfortunately hfajor Strange was not. 
They ace dm fully competent tc, train up assltants. ... I consider Major Walker and Captain 
Montgomerie to be equally able ancl mcritarioua, but as Major Walker in mnior both in military 
rank and length of survey scrvice, T. ..recornmend him for the appointment. ... 

It  will be obvio ua... how painful it iA to me to alludetoon offlmr of Major Strange's practice1 
nlerita in 8 deprecatory tone aa reg& his ignorance of mathematics and wmt  of experience, 

'Walker, hlontgowrie, XasmyLh, Bnsevi, H e n n e y ,  Robiiaon. 



... but justice to othe rs... obliges me to record their superiority [ 340,382 1. ... To the same ...p rac- 
tical flkill tliese officers add mathenlatical knowledge and surrey talents of the highest order'. 

After Walker became Superiliteilde~lt Trigonornetrical Survey, Moiltgomerie 
held the post till his retirement when it finally fell into abeyance. 

Markham wrote of the officers of the Great Trigono~netrical Survey in 1870 ; 
I t  is, and has been, a very noble band, that body of surveyor8 who have been trained, and 

have worked under Lambton, Everest, W ~ u g h ,  and Walker. ... These men must combine 
the knowledge ancl ilebits of thought of 8 Cambridge wrangler with the energy, resource, and 
presence of mind of nn explorer or R back\\-oodsman, and they must add to this the gallantry 
ancl devotion which inspire the lender of a forlorn hope2. 

There were, indeed, nially who did not reach this very high standard. On the 
other hand there were inany amongat the civil establisll~nent who, though with- 
out the knowledge of mathelllatics and science desirable for the higher grades, yet 
had the devotion and high character that contributed so largely to the success of the 
Survey. Many of these did grand work in charge of field parties [40 j, 409, 415-8 1. 

Everest had establishad that on first appointment to the Great Trigonometrical 
Survey officers should be posted as Spd Assistants, to draw s M  8 a l ~ y . a  l$q, 2 5 ~ ) .  
a month right through the year, and that their advancement to  & h i s t a n t  on 
Rs. 618 should be made solely 011 the Surveyor General's recommendation that 

-were fit for an independent charge. As a general rule, such recommendation 
would be made after two years service, but both Everest and Waugh retained full 
liberty to vary this period exactly as they thought fit [ rv, 352-3 1. 

Du Vernet had joined the G.T.S. in Septelnber 1841, and in spite of his havhg 
had eight years service in Madras topographical surveys, Everest did not think 
his fist two seasons work on the North Connecting series justified promotion. It 
was not until the end of May 1844 that Waugh recommended him ; 

For the first two years the work performed by him was not in exact keeping with that on 
the other subordinate series. ... This arose chiefly from Captain Du Vernet's comparative 
inexperience, ... and in some measure from bad weather. ... His next season's work, however, 
was a decided improvement on the preceding two. He had.. .tiniahed the Rimaleye Longitudi- 
nal series, ... and the late Surveyor General ... deemed Captain Du Vernet worthy of advance- 
ment to the post of 1st Assistant, and accordingly recommended his ...p referment. ... 

The fourth season, ... from 1st October 1843 to 16th April 1844, ... he haa extended in 8 

masterly style through a dimcult country n series of principle triangles between ... the seriss of 
Amua and the meridian of Karara, and ... is entitled to every ... encouragement. ... I beg ... to add 
my recommendation ... that Captain J. S. Du Vernet be advanced from 2nd to 1st Aasieiant.,.on 
the usual salary of Co.'s Ri.  818 ...p er mellsem in addition to his regimental pay and a l lowand .  

In  a later letter Waugh noted that conditions for promotion were 
proved fitn- to command a party of the Trigonometrical Sarvey-to observe ekiUfully-b 
perfom the requisite computationq--and to discharge all the duties appertaining to the grade 
of 1st Assistant. ... Such promotions have hitherto been made after periods of probation 
varying from 14 months to two years. ... The average period hes been about 18 months. 

He added a statement which shorred the longest intervals between first appoint- 
ment and promotion to 1st Assistant to be 4 years 2 months for Du Vernet and 2 
years 10 months for Rivers, the shortest being those for James Walker, 4 months 
only-afte;4$ years on the Peshgwar survey-and Montgomerie, 1 year 6 months. 

He now recomlnended Herschel1 and Harry Thuillier for the step after 16 and 
21 months service respectively, hax-ing "proved themseleves to possess all the 
qualifications necessary fop success in the Great Trigonometrical Survey "4. 

. Whilst Engineer officers were exempt from the regulation to revert to regi- 
mental duty on promotion to major: this regulation compelled the untimely with- 
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drawal fro111 the Department of many valuable surveyors of other corps. Whe~, 
permitting Strange's retention in 1961 the Directors agreed 
that it is necessary to the succeaeful prosecution of the Greet Trigonometrical Survey that. 
the trained and highly qualified assistante employed in it should not be removed on promotion. 
Unless, therefore, their services are imperatively required for military duties, their continumce 
in their present employment has our eenctionl [ 526, 533 1. 

Though receiving a brevet majority in 1854, Strange's regimental promotioll 
did not take place until 1859, when he assured the Surveyor General that, his 
"interest in the profession, wlich has during twelve yea.m engrossed my  thought,^, 
... cont.inues undiminished", " but Waugh could no longer prem for his retention ; 

Of rill tho ofticem in the Department in... 1851, Captain, now Major, Strange is t.lm only 
uric? left, \vhioi~ \<rill afford an idea ul't,he very restricted. . . n l e a  a t  lny disposal a t  that period. ... 
He  is a good prac~ical officer, nntl althongh his services of lnt,c years hnvc ... in sonlo meaqllro 
... dijappoinbd esp ta t ions ,  still he oould continue to be usefully orllploycd i l l  tho Trigonometri- 
~ : t ~ l  Sllrv~y. ... :[ cannot, now, however, consciont.iously admit that his uerric*c-s tbre so importsrlt 
...m tu wnrrnul. ..the daudillg rules of the service [ boing 1 set wide. ... 

L)uri~~g 9 ycars ... sincc: Mnjor Strange fiwt iirgod 1110 to apply for liiv special returitiull, sovurul 
~Hict:w of t~rillinnt t,nlcrlte ~ ind  nbility have been traintd up. 'l'lieso oficr:~? ... nfaj. \\701kt$r, 
Uapt. Montgo~lleriu, Capt. N~smyt.h, Lieut. h e v i ,  would fairly gain t~ ater~ ill the Depart- 
mont if tho ordiliory rulw ale enforced, and they would be deprivecl of thia ndval~tagc if SIajor 
Strango'u caw icl madc: upeciltl. Their claims, however, are stronger t,hen his. for ...[ they I 
have pre-eminently dist,inguiahed tlleulselves ~s Surveyors, and they all poesess high mathe- 
maticfil qotaIificat,iona. In thew ~ w ~ w c t s  Major Strange is renlarkably deficient [ 380-1 1. ... 

I cannot, therefore, fairly urge Major Strage's removal on prorllotio~~ would cause 
any inconvenience st, t.hk t,une3. 
strange reverted to military duty at the cloae of field seltvon 1860-00, arid left, 
Illdin for gocwl at tho end of the year [ 151 1. 

Wherl Garforth and hgklttld W&er h t  joined they were both sent to the 
Cllendwar series under Logal before being given independent ulmrge of a party. 
It had not been posRihle to give the Bombay officers a spell wit.h the Bengd parties, 
but Everest had at differerit t.imes called both Shortrede aad Jacob to join him for 
few months at  Sirolij L IV, 4. 73-4, roo, 359 1. Rivers had only 6 few months ~ l r ~ d t t r  
Jacob before taking over charge [ Iv, 74, 464 1. 

I n  1850 IVaugh pressed for reinforcements ; 
'mere arc Boven partim employed. ... To render th =...not only fully efficient, but ro 

provicie against. mwlt ies ,  thew should he mven 1st Assiutw~ts en1 tluee 2nd Assbt. t .a,  or 
10 offect.ive officers in ell. ... I have only six. ... Of theso Captain Hill haa h c m  for aome time 
... inefficient from ill-health, and lies now proouedod to ~ e a  on medical certificate for 2 years. 
... .[ He ] expects his regimental majority ... within t.he lmriod of his aick leave, by which ovunt 
he would be rs~rlorod from t,he Department [ 381-2 1. Captain Ronny-Tailyour ... will...r~+i~~l 
the service in 24 yarn, whilst Lieut,. Rivem }ha! some intention of taking ]lib: furlough in n 
short time. Chptaim Du Vornet w d  Strange also etand high for regimental promotion. ... 

The timo occ~~pied in acquiring a cornpetout howlodgo of the instruments, the metho& of 
,,baervetion mid n18tt11crn&tical calculation, occupiee p n e d l y  not lees t.han two yeem. ... 
It appears ... indispemblo that 2 young Engineer officers a t  b a t  should ... be attrrched to t,he 
Department es 2nd A ~ i Y t a n ~ ~  [ 380 1. ... Unl- properly trained bafore they are plmod in 
chargo the work is never srrt.isfwtolily performed. 

A rigorous trailling ia indiapnsablo a t  the outset. ... Widely tlispemd aa the m~rvcly~ ore, 
and m o t e  from constant supervieion, ... innovatione would creep in, and tho ohrootor of 
the work become cornpromid [ N, 92 1. ... Duo provision' should be mado for...vecancierc 
instead of waiting till t,hey occur [ 380 14. 

Hc pressed again the following year ; 
In Colonel Eve~mt'e time all the operatione were concantmted cloae toguther, with one 

exception, and that exception, tho Paraeneth aeriea, turned out a complete failure [ IV, jg-61 1. 
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... Officer3 can only be trained in a good system by working with well-managed series, and 
under able leaders. ... The great silccess which has attended my administration. ..has arisen 
from...this rule-...not to entrust any officer with the charge of a series until satisfied of his 
fitneas, bemuse every failure cnn be traced to this source1 [ 390 1. 

The Governineilt of India told the Directors they had no officers to spare but 
were asked to nieet the Surveyor General's demand2 and during 1351 and 1552 
Tennant, Nasmyth, and Montgomerie mere appointed, whilst permission was 
obtained to retain the services of Strange [ 382 1. 

Tennailt n-orked under Strange nearly two years making 
himself thoroughly master of the usual recess duties ; ... computations--cleaning, repairing, 
and adjusting instrumental apparatus and other preparations for the field-office buuines. 
You shoi~ld give him [u-ritee Waugh] such a share in the various computations as mill conduce 
to his becoming acquainted with every part of the work. Expertness in ... computations is 
even more important than field duties, inasmnuch as excellence in the former is rarer than in 
the latter. 

The ensuing field season will enable Lieutenant Tennent to master the details of field 
duty, ... and I hope ... he may gain a thorough insight into every part of the work and become 
imbued with the most scrupulous notions of refinement. ... As soon as you can report that 
this officer hag acquired a thorough knowledge of these duties, I shall make arrangement3 
for putting him in a positio~i in which his talents and knowledge may have full scopa3. 

Montgonlerie had a year with Logan on the Rahun series, and then had the 
exceptional advantage of spending several months with the Surveyor General 
himself on the measurement of the Chach and Karschi base-lines [ 42-4 1. 

In an appreciation of his officers Waugh writes in 1859 ; 
I have had a succession of officers of all ranks and of all branches of the eervice in the three 

armies of India, as well 89 the Royal army [ Austen], under my orders, and ... it is rare for any 
officer to succeed in any eminent degree unless he joins a t  an early age with sufficient 
elementary knowledge of mathemstics and military drawing, a marked aptitude for the pro- 
fession. end a dotermination to devote all hij energiej to one object. ... 

At the Chuch base-line I had no experienced officers to assist me except Mr. Logan who wea 
very ill and died shortly after. I had to train every officer employed a t  that base-Line, as well 
as a t  Rurrachee, and if any accident had happened to disable me, those difficult rnanipula- 
tions must either have been postponed or entrusted to inexperienced hands. ... I took ad- 
vantage of. ..these bases to instruct all the officers of the Trigonometricel S w e y  then availble, 
knowing that some years might elapse before another base would be memured. ... 

An officer when first appointed hes everything to learn, and for the first year a t  least ia 
rather a hindrance than an assistance. Gradually as he learns the practical dutiea end maatere 
theoretical principles he become useful, and after 2 or 3 years he ie able to act independently. 
Year by year, however, he improves. ... An officer of the Trigonometricel Survey cannot 
be considered fully experienced much under 10 years senice. ... The loss of an experienced 
officer deprives the State of a11 that has been expended on his training, not to mention the 
heax-t-breaking task of constantly teaching new hands. ... 

The chief. .. apprehension ... ha3 been the low of experienced officers from retiremsnta holding 
out higher inducements. That competition falls peculiarly hard on old departments, with 
salaries h e $  in ancient times, and ... obliged ... to train their own hands from the beginning. 
I would ... most earnestly submit that ... the Department sllodd not be deprived of its most 
experienced officem, trained with so much care4 [ 399,408 1. 

The only regular topographical survey in progress when Waugh took office was 
the Hyderiibsd survey under Henry Morland of Madras infantry. The Salem and 
Nellore surveys were iu process of being wound up, and the Ganjam survey was in 
suspense for lack of a suitable officer [ IV, 248-50 ; v, 167 1. 

In 1844 a Madras Engineer officer, John Ouchterlony, waa appointed to make a 
revenue survey in the Nilgiri Hills, and for the geographical part of his survey was 
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placed under the professional directio~l of the Surveyor General. He was with- 
drawn for engineer duties after completing a topographical map on the half-inch 
scale, and the Surveyor General recorded that " the d%culty of obtaining the 
services of Engineer officers for t.lle Survey Depart,ment has always been very 
great, and the withclran-a1 of an officer of Captain Ouchterlony's superior talents 
ant1 energy is a great loss1 " [ 179-80 1. 

The officers who followed each other in charge of the Pegu Survey in Burma 
were all appointed by the Army Commander or Chief Commissioner at Rangoon. 
Williams, Trevor, and Edgeconle were Engineers, and Fitzroy came from 
Artillery. I t  mas not until 1863 that the latter mas placed under the orders of the 
Surveyor General [ I9 5-9 1. 

Morlaild reverted to military dnty in March 184s after pronlotion to Major, 
and the Madras Government then appointed Bt. JIajor John Ero~im in his ljlace 
without anyreference to the Surveyor General. He nras a cavalry of6cer nritll no 
knowledge of survey, and no promise of acquiring such knou-ledge. Waugll was 
naturally disturbed at  such an appointment, more especially as the party was so 
remote from the rest of tlie Department ; 

In consequence of no assistant officer having been appointecl for several years to the >fadras 
surveys, there wes no qualifiecl oficer to take charge on the removal of Major Morla~ld, ... 
and ... Mr. Chamarett, the senior ~ ~ s i s t a n t  who ... was the main prop of that survey, having died 
not long afterwards, the efficiency and acquired skill of the party was in danger [qz8 1. ... 

Brevet-Major Brown ... never having been employed in the Survey Department or aria- 

lagous duty before, nor hav~ng received ally ... education for it, cannot fairly be expected, a t  his 
age, to become a very skilful surveyor. He is no doubt willing to learn. ... but there is no 
one to teach him except his own sub-mistants whom i t  is his duty to guide and control. ... 

I have consulted Captain Dii Vernet bec~use he formerly held charge of the Hyderabad 
Survey, and in his time the propress made was very satisfactory and the execution superior 
[ IV, 256-7 ; v, 177-8 1. He concurs ... regarding the necessity of appointing assistant officers 
to be selected with care and thoroughly trained, first in the Trigonometrical Survey and after- 
wards in detail duties [ 382 ]. ... 

Captain Du Vernet agrees with me that an assistnnt officer will be required for each party ... 
to prevent ... these mrveys from being paralysed by casualties. ... I would recommend that 
two young m ~ i e d  subalterns of about four yeam standing should be chosen, of undoubted 
haste for drawing and good mathematical attainments. ... If a proper standard ... be ... adhered 
60, 1 see no difficulty in finding able office =...who would do ample justice to the work=. 

The posting and "training of two well-eduoated officers of the Madraa Army 
with ... the surveying parties" was approved in principle [ 111, 329 1, but could not be 
effected, and the following year Waugh asked for the suspension of t.he survey ; 

With regard to Major Brown's professiollal qualifications, I...felt anxiety for the future 
success of this sruvey on account of his deficiency inelementary education for survey duties. ... 
H e  has invariably exerted himself to the best of hia sbilitiea, and shews no lack of zeal for the 
public service, but e person a t  his time of life and high stending in the army is not capable 
of acquiring ...p rofesaional skill himself. ... 

There are a t  present no qualified officers a\.ailable to assume immediate charge of the Hyder- 
party, and the paucity of officers with the Great Trigonometrical Survey ...p recludes m y  

that an officer should be detmhed from that Department as a temporary mea- 
a m .  ... Considering the low standard of Major Brown's professional qualifications, and the 
imprectimbility of wrying on .. satisfactorily in the present disturbed state of the country 
without greater tact...on the part of the ofleer in charge, I...recommend that the Hyderabed 
survey should be euspended for two y m S .  
Brown reverted to his military unit in January 1851, and the survey waa suspended 
until restarted in 1855 under James Mulheran [ 178, 416 1. 
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After Hill's departure on sick leave in 1841 the Ganjain survey lay in abeyance 
till 1844 when John Halpin, who had been surveying routes on the western borders 
towards Patna State, was placed under the S~lrveyor General's 01-ders with two sub- 
assistants [ 167 ]. Finding after txvo seasons that he had but little survey knowledge 
Waugh suggested his temporary attachment to a Bengczl party for instructioil [ 3  j 1. 

On the abolition of the ... Deputy Surveyor General a t  Madras, ... officers appear to have 
been appointed from time to time...to charge of surveys ...p assessing no previous experience, 
deprivacl of all chance of acquiring instruction, and...as much injuued in a professionalpoint 
of view. ..as the ~ u b l i c  service was injured from their want of proficiency. ... 

I have dra- up a very detailed book of inetl-uctions on the ...p ractice of surveying [ 281-2 1, 
... and thus spared the necessity of calling officers to headquarters. ... Still, ... every officer 
learns more in 6 n~onths from actually witnessing work in the field than he could ever acquire 
in 6 years by himeelf, although aided by a11 the books ever written. ... 

AU the Madras surveys rest on a trigonometrical basis ... but this basis, if carried on 
ungyetematically, ... loses half its value. ... With the view of imparting a higher character to 
the survey in Ganjam, ... I...recommend...ordering Captain Halpin to join headquarters 8s a 
temporary arrangement. ... Captain Halpin appears to be intelligent and possesed of every 
preliminary quelification, but he has not had the advantage of being trained. Bengal is a t  
present the only place where a surveyor can learn his duty properly1. 

Halpin, therefore, worked with Du IJernet on the North-West HimBlaya party 
throughout season 1847-8, but unfortunately died soon after his return to Ganjam. 
Saxton, whom the Madras Government appointed to succeed him, again haci 
no survey knowledge, and the Surveyor General attached him straight away to 
the East Coast series for training under Hill, leaving the Ganjam party to continue 
under the senior sub-assistant [ 168 1. Hill was directed 
h t  to instruct Lieutenant Saxton in the use of the theodolites of 12 inch- end 7 inches 
diameter-to observe correctly-reed off the vernie-hange zero-deduce the angles from 
the reedings--end draw out the means on proper principlee--alao to obeerve vertical angles 
correctly-and deduce the means. ... I should wish him to be instructed in the uee of the large 
theodolite to the end that he may acquire higher notions of accuracy, and if he diecovers any 
genius for geodetical pursuits, I may have an  opportunity of fostering his telente. ... 

It will be proper to instruct him in ... route surveying on accurate principles, and in the use 
of the planetable in which ... he should aoquire sufficient skill ... to instruct others, as well 
as control...hia ~~is tan ta .  ... [ He 1 should take a pert in each kind of computation. 

Having ... held charge of the Ganjam survey yourself, you ere ...aoq uainted with the acquire- 
ments neoeesery ... that the work may befit for incorporation into the Atlas, and never require to 
be done over again [ 281 1. ... The triangulation ... should be conducted on more eystemetic and 
aoourete principles than heretofore, ... and ... the ofacer in charge should ... subject the planetable 
sections to a rigid examination, and direct ... the improvement of the drawinga [ 170-1, 176 1. 

Saxton joined the East Coast series on 11th July 1849, and after satisfactory 
reports from.Hil1 took over charge of the Ganjem party during the following May 
[ 168 1, the Surveyor General reminding him that he expected 
much greater results than from your predeoeasora. I look to you to raiee the chamter  of the 
m m y  to a G h e r  standard and introduoe more eyetematio and energetic performance of 
duty. The system which hm hitherto prevailed can no longer be toleratedJ. 

In September 1853, the Surveyor General recommended him for an increaae of 
salary, the Madras salary for en Assistant Surveyor General-as the designation 
stood in that presidency [III, 317 ; rv, 361 ; v, 3861-being Rs. 350 a month as 
compamd with t& Rs. 618 of the !lhgonometrical Survey [ m, 320,350-1 ] ; 

Success entirely depends on the health end oonetancy of Captain Saxton whom i t  would 
be very dif33oult to repleoe. Thie is one of the great evils of the pauoity of officere with the 
Survey Department. ... The duty must be mkoned one of oonaidereble hazard. I em e d u e  
therefore, to atteoh Captain Saxton more mmpletely to the work, ... end... reoomrnend th t  
he should reueive 8 personel allowance of Ra. 100. h h i a t a n t  surveyor General his e e h y  
is Ra. 360 per mensem. and would ... be raiaed to Re. 460 which, coneidering the nature of the 
duties and the euooeea he hae achieved will not be reokoned exoessive [ 3- 1'. 
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He writes privately to Saxton in May 1854, promising to recommend the apl>oint,- 
nlent of his nephew Depree [ 171 ] ; 

I think he would be a most desirable acquisition to the Department, and you sadly wanr 
an usistant. ... There is always difficnlty in getting Artillery officers, as a t  Army Headquarters 
they ...p lead the want of them. ... The gunners naturally complain much of this impediment to 
their prospects. ... Xo men are better qualified ... for survey employ [ 390 1. ... 

With reference to our wish to visit Pooree and take a portion of your establishment there, ... 
the bwt plan is to allow an officer of your zeal and attachment to the work to act as he may 
find most beneficial for the public service, and convenient for himself and party. ... You can 
reside anywhere that m y  be most suitable for the work ; ... the success of your survey depends 
on yo~~rselF and party being in active and vigorous health [ 367 1. ... 

I recommended in my general report ... that your pay should be increased, a proposal which 
lla.i guile on to the Cowt with the support of Government. I am very glad to hear that you 
have p w e d  in Oooriah. This cannot fail to increase your means of usefulness1. 

111 recoinmending Depree's appointment Waugh pressed the ilnportailce of 
the survey of the Tributary Mehals and adjoining districts, the scene of the Mesriah olwl-ations 
[ I\', 254, 456 ; v, 170 1. The whole t r ~ c t  from Cuttack to the Nagpore province and soutll to 
the Kistna remains to be surveyed, and is known to be rich in minerals and other products, 
while the climate is so insalubrious that it is running a great risk to leave ... the luldertal;ing 
dependent on the health of a single individual. 

There is not one of the subordinates fit to take charge if Captain Saxton lost his hea1t.h. ... 
The progress of the survey formerly suffered very much from casualties of this kind [ 16 7-6 1. ... 
I t ~ m  naturally anxious that it should not lapse into i t s  former hnguishulg condition for want 
of well trained and energetic leaderse. 

Depree joined in October 1854 and took over charge when Saxton took furlougll 
in December 1855. In view of his youth and comparative inexperience the Surveyor 
General put the party under the general supervision of Strange who had just taken 
over charge of the East Coast series, and was also recessing a t  Cuttack. He was 
anxious to avoid hurting Depree's feelings ; 

I t  will be a great advantage to you to be able to claim Major Strenge's advice. ... 
segregation and a want of communion with kindred spirits is always a disadvantage. ... He 
in well acquainted with our departmental traditions, forms, and usages, end is in poase~ion 
my views generally on all profeesional subjects. ... I have every confidence in yourself. ,.. 

Your uncle has done eo much towards the improvement of the Ganjam survey ~ t a b l i s h -  
merit that I need only recommend you to tread in his footsteps and persevere in the path of 
reform and improvement. We must be satisfied with nothing short of perfection. ... Look 
on me es a  ath her-Let me know your wishesa. 

Strange was favourably impressed and reported that he had been 
in c o n s a t  communication with Lieut. Depree, and have held with him frequent and lengthened 

discueaions. ... I have seen him handle instruments of varioua eizea including the 
24-inch theodolite under my charge. I t.hink him peculierly well qualified for his profemion. 
He hm a, light hand and excellent eye, steady nerves. Besides these valuable physial  gifts 
he is remarkably patient end painstaking ; has very clear perceptions, and a muhd judgement ; 
fully appreciates refinement, and is most anxious to m t e r  the art of surveying4. 

Waugh waa still not really happy about the Orissa work, and writes to ThuiEer 
whilst Saxton was on furlough ; 

Depree ie by rights an h i s t a n t  Surveyor General. That is the old term of the Madras 
Presidency [ 111, 317 ; rv, 361 ; v, 385 1, the organization having been military like the Adjutant 
General's and Quarternmeter Genehl'e Departments. I like the term myself. It is soldier-like, 
and in them days of uncovenanted topsy-tunryism that is some advantage, In  former days the 
Survey Department of Madras was as mperior to Bengal the latter presidency wee superior 
to the "benighted " on all other points. 

There is a meas about that survey now. Sexton 8 patronage man, and is not worth 
more than he gets. Depree ia his nephew, selected by Baxton to be hie aeeieta,bt. ... Possibly 
Depree may be worth more ; i t  remaim to be seen. ... Under Sexton the work m i n d  m e d i m ,  
but we rnety expect great t h i n e  fronl Depree6. 

During 1866 the party waa expanded and split into two independent parties, 
of which Saxtoll and Depree held oharge turn and turn about crs ohe ot  the other 
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went on furlough, when civil assistants, Dyer or Nicolson, were brought in for the 
secoi~d party. From 1860, Depree took his party into Chota Niigpnr whilst Saxton 
worked the other southwards through the wild border country lying between 
3Ilaxlras Presidency and the Central Provinces till he retired in 1873. Depree spent 
all his service with topographical wlrveys, finishing as Surveyor General from 1884. 

From 1847 Robinsoll was employed on the survey of Haziira by the Civil ad- 
ministratioil a t  Lahore and from 1849 James Walker was deputed to a military 
survey of PeshBwar district beyond the Indus. Neither had any previous ex- 
perience of such extensive surveys, but though they measured the roughest of bases 
and observed the simplest triangulation, the maps they produced were of the ut- 
most value for military and administrative purposes. They were later connected 
to the principal triangulation. 

In April 1851, Walker was placed under the orders of the Surveyor General, 
and his work connected up with the North-Western series. In  1853 he was appoint- 
ed to the Trigonometrical Survey [ 52 ], in which he greatly distinguished himself 
[ 340-1, 380 1. 

Robinson was placed under the Surveyor General's orders in 1850 for topographi- 
c d  survev of the Jhelum and Rawdpindi districtsl. I am ... anxious " writes 
Weugh, 'ithat this survey ehould be of a superior order, and fully expect that the 
map ... will be one of the best ever executed in India [ Z I O ] ~ " .  Supplied with 
a stream of promising young assistants, Robinson fully justified his selection. 
He became a first-class triangulator, planetabler, and draughtaman, and his topogra- 
phical survey and mapping became the ruling guide for the Department. 

As the survey drew to a close he became anxious about his future promotion. 
His contemporaries and juniors in the corps of Engineers were being advanced to 
administrative posts in the Public Works Department whereas there were no similar 
posts to which he could rise in the Survey. He was not qualified as geodesist for 
advancement in the Great Trigonometrical Survey ; 

The Lieutenant Cfo~ernor of the Iunjab has in very handeome terms offered me an 
appointment in the Canal Department which is not only superior in emoluments to the appoint- 
ment I now hold, but also affords the prospect of..@y advancement. 

I e l m  very loth to quit the Survey Department because I believe that thirteen years precti- 
-1 surveying ... have given me that knowledge of the subject which ought to render my aervicee... 
more valuable than thoee of 8 lese expe~ienced offioer. At the same time it appears..slrnmt 
euic;dal ... to remain on my present footing?. 

Waugh would not recommend his release before his maps were completed, but 
suggested that he was worthy of some special increaae of s d q  ; 

I ahould be extremely aony to stand in the way of Captain Robinson's prospects, but.. . 
point out b e  injury to my Department ... by his removal at  this time. ... Captain Robineon 
is one of the few offlcem who h m  been instructed in my system of topographical surveying, and 
he has oarried out my instmctiollrr rigorously. ... 

[ He ] is now receiving the staff aalery of Rs. 618 per meneem, appertaining to &...let Assie- 
tant Great Trigonornetrical Survey. This is a fixed allowenoe of very old standing [ I : 277 ; 
XI, 326 ; m, 365 1, end. hes hitherto given every mtiafection. ... Since the re-organizetion of the 
Department of Publio Works, however, the comparative advantage ...is revered. The 
membem of the Public Works Department ... now receive travelling allowano88, ... while the 
eurveyore iq every grade, though marching for the greater part of the yeer, pay their own 
travelling expenses. ... The Public Worke now offem eo many prizes in every grade ... that it 
a o r d  a better field than the Survey Depertment. ... If he [ Robineon] hed originally joined 
the Public Worlol...he might now ... expeot to be Superintending Engine&. 

The very day before e a h g  from India Waugh suggeetd that Robinson might 
be made EJapwintendent of Topographical &IJJT& and, writes Robinson; 
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I have refueed repeatedly offem of better appointments eleewhere, the last in February 
1860 which I was on the point of accepting, when Sir Andrew Waugh sent his personal sssis- 
tent, Mr. J. B. Pu'. Hennessey, to beg me to remain in the Survey, and to promise that. ..he 
would endeavour to obtain for me the allowances of a Superintending Engineer. ... Had I 
accepted that appointment my emoluments would have been doubled. 

At school, a t  Addiscombe, and in the peculiar kind of survey I have been employed on for 
the last fourteen years, I have always been the first emong my competitors. 

He protested at Walker's promotion, his junior in military rank ; 
I wee firat mathematician and first Engineer cadet of the term which left Addiscombe in 

June 1843, and after sharing in the Sutledge campaign [ 1845-6 ] I was employed in surveying 
the Jamrnoo frontier under the Boundary Commissioner. ... With the exception of the ehort 
interval of the Punjab canlpaign, throughout which I acted as an extra essistant to the h i -  
dent of Lahore, ... I hare been continuously employed in surveying ever since. ... Major 
Walker, the present Superintendent G.T.S. being a cadet of 1844. 

As compared with other Engineer officera, all of thoee eenior to me, and a t  least fifteen of 
my juniors, receive salaries equivalent to, or superior to, that of a Superintending Engineer. ... 

The late Surveyor Genertll ... always considered topographical surveying the most clifficult 
of the various kinds of surveying, requiring 8 special and rare talent, much cultivation, and 
constant practice. Although I have neglected no opportunity of adding practical laowledge 
to theoretical acquirement by observing with the larger instrumente, and attendance a t  the 
Chuch base-line. I am superseded because ... I have had less opportunity of acquiring this 
practical knowledge than my juniors. ... I may remain in the Survey Department till the end 
of my career, s u p e d e d  from time to time by Trigonometricel Surveyors1. 

He was strongly backed by Thuillier, and in August 1861, Government granted 
him a special allowance of Rs. 800 p.m., equivalent to that of Superintending 
Engineer, whilst holding charge of the Central India topographical survey2. On 
Walker taking furlough in 1863 he officiated aa Superintendent Trigonometrical 
Surveys till 1865, when he was appointed to act as Director of the Telegraph 
Department. being confirmed in that post the following year. 

The first consideration in the survey of Kashrnir was the chain of principal' 
triangles with its secondary and minor series, for which Montgomeiie's assistants 
were all skilled members of the a.T.s., or young engineer officers under training. 
At the end of the f i s t  season the Surveyor General asked for young military officers 
of the Quartermaster General's Department to take up the detail work, 
sketching with care and minuteness hill-ground of very difEcult end diversified character on 
the basis of accurate triangulation. ... I could find employment of this kind for any number 
of youg o5cers who cen draw, not exceeding 4 a t  present. ... It would be necessary to put 
them for the tinie being entirely under my ordersa. 

The Quartermaster General offered four of his officers, of whom Lumsden, Allgood, 
and Charles Johnson, joined at Srinagar in May 1866 to take up *-inch planetable 
survey in the Kashmir vdey .  They were to be available "every hot weather" so 
long as there were no urgent military calls4. 

Lieutenant Montgomerie trained Captain Lumsden, Allgood, and Johneon in the use of 
the planetable. ... Notwithstanding the difficulty of the ground, the unu~uslly heevy rains, 
and the eicknees of Captain Johnson, these offioers executed 3,200 square rnilm...in good style. 
A greater area would have been completed if... Captaine Lumeden and Allgood hed not been 
urgently required in their own Department [ 225-6 16. 

Unfortunately so far aa the survey was concerned the value of this training was 
lost aa none of these officers could be releesed for a second seaeon. However, in 
January 1867 an application wes received from PesUwar fmm "Lieut. H. H. Aueten 
of H.M.'B 24th Regiment ...req uesting to be employed on the topographical part of the 
Caahmere Trigonometricd Series". He had pessed "in the lmpagea and in the 
trigonometry, surve$ng, plm-drawing, etc., at the R.M. College, Bandhwt". 
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Applications were received from other officers, and Austen of British infantry, and 
Melville and Murray of Bengal, reported to Montgomere during May and June. 
Again Montgomerie hacl to give elementary instruction in planetabling [ 227, 229 1. 

This time the Survey was allowed to retain the service of all three officers: after 
the close of the field season, and they were deputed ia February 1858 to take up 
work in the low country round Jammu which mas free of snow [ 230 1. All t hee  
made excellent progress, and the Surveyor General obtained approval for their per- 
manent posting to the survey from 22nd February 1858. 

~ieutenant iusten is seniorto Lieutenants ~ e l v i l l s  and Murray and e most eccomplished 
field draftsmsn. He has given the greatest satisfaction. ... I trust therefore that his. per- 
manent, eppointmei~t and promotion may be sanctioned from the seme date as Lieutenants 
Melville and Murray in order that he may retain his proper atanding in this department1. 

In September 1658, Murray was transfesred to Robinson's party in the Punjab 
for the cold weather months addst Melville and Austen worked on through the 
Jammu area. In January the Surveyor General reported that as Austen had 
recently beell promoted Captain he would be released for return to England ; 

He is at present employed in the survey of Kashmir and having been trained to ... that work 
his departure will be a great loss. ... He is at present engaged in a portion ... which it is very 
important should be oornpleted before he leeves, and which ... may be hished in two or three 
months time. ... Captain H. Godwin Austen...hes distinguished himeelf greatly in the Kaahmir 
survey by his aeel, industry, and ability. ... If he should return to India it will be e great 
advantage to the Survey Department thet he should be reeppointed to it2. 
In April 1859, therefore, Austen was released from the survey and proceeded home3. 

Of these three officers the Surveyor General now reported ; 
The Government of India were pleased ... to sanction the eppointment of 4 or 6 young 

offioers as Topographical Assistants to the G.T. Survey. I t  wes a ditlicult metter to select 
gentlemen with sufficient previous knowledge of military drewing and mathematics ... on the 
moderate...staff salary proposed [ 399 1. Three officers only with the necessary qmli6cations 
were found, via.. Captain H. H. Godwin Austen, H.M. 24th Foot-Lieutenant A.. B. Melville, 
67th N.I., and Ensign W. G. Murray. 24th N.I. The Grst had been educated at Sandhurst-the 
next a t  Roorke-and the thud at  Addiscombe. 

These officers epeedily learned their duty and did excellent service. Captain Godwin 
h t e n  exhibited special talent ... and Lieutenant Melville's work was elso very good. Both 
theee officers proved themselves indefatigable mountaineers. ... Lieutenant Murray also... 
proved himself a useful surveyor ; the great exertion however of olirnbii in these etupendous 
mountains proved uncongenial to Lieutenant Murrey's constitution and I have ... trksferred 
him at  own requeet to the Jhelum and Rewalpindee 5urvey4. 

Though sanction was given for the posting of four more Topographical Assistants 
no suitable officers could be released from military duty. A year later, however, 
Austen returned to India, and was re-appointed to Kaahm*, and in 1861, when his 
battalion left India, he obtained permission to remain behind and was transferred to 
the newly formed Staff Corps for employment with the Survey Department. 

In  1862 Murray, who had accompanied Robinson's party to Central India and 
had frequehtly held temporary charge, was promoted to independent charge of 
the Rewah survey. Austen and Melville protested a t  being passed over by an officer 
junior in military rank, and were supported by Montgomerie ; 

Early in 1867, Lt. Austen, Lt. Melville, and Ensign Murray were eppointed as probetionmy 
eseietenta in the Topographical Branch of the U.T. Survey, their names standing in General 
Orders as here given, being that of their Army ranks. ... During 1868 Lt. Murrey pleaded that 
the work in the mountains was too hard for him, ... more especially in the higher ground, 
[ and 1 was at  the end of 1858 transferred to Ceptain Robinson's party. ... Up to the end of 
1858 these 3 officers were working in the =me party, and ... there was cert&ly no evidence... 
thet Lt. Murray hed in any wey outstripped the other two. ... Captain Godwin Austen ... had 
--on his return to Indie-his position as senior ... epeoially gurrrenteed by Governmente. 

At the beginning of 186l...the Sumey Department was put upon e different footing which 
ended in Captain Austen end Lt. Melville being left under the Superintendent Q.T. Survey, 
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whilst Lt. Murray was placed under the Surveyor General, ... Superintendent of. ..Topogra- 
phical Surveys [310 ] ; ... all three ... still employed on topographical work. ... Governmellt 
having .sanctioned the increase of ,the topographical eurveys, ... the first extra charge of a new 
party was given t,o Lt. Murray, whilst his senio rs...g ot no promotion whatever1. 
Austen and llelville were pl*omoted to charges shortly after. 

In discussing the general cjuestio~l of selecting officers for charge of a topogra- 
phical party, Waugll insisted on tlie necessity of einploying no officer& 
who have not been trained in the system of my predecesaor and myself. I t  may be contend- 
etl that officers without practical experience have ... succeeded. ... I have no hesitation it1 
muwering that for one such ~uccesseeveral failures might be quoted [ 382-3 1. ... 

The history of the survey of India shews that distinguishedsuccess has not been confined to 
any orla branch of the army in particular. The Artillery, Engineers, Cavalry, and Infantry, 
can all adduce honoilrable names who have achieved distinction in the department of Survey. ... 
But without mathematical knowledge ... the early promise has never been realized ; that science 
tbrlns the basis of the art of surveying. ... Hence, if officers are requirecl in a hurry, ... the 
best guarantee for success is to choose young military Engineers. The extent and variety of 
their previous educetion, more particularly in mathematics, ... is of great value. ... The education 
of :btillery oficere also renders them pec~~liarly eligible in the next degree2 [ rv. 357 : v. 386 1. 

Throughout his term of office Waugh endeavoured to maintain the professional 
work of the Great Trigonometrical Survey a t  the highest standard though a few field 
parties were so distant that he was never able to reach them. To make personal 
acquaintance with his Bombay officers he was sometimes able t~ summon them to 
his own camp, but control was mostly exercised through lengthy letters, frequently 
repeated to one new officer after another. Eventually the more important of these 
instructions were put into print [ 117, 281-2 1. 

From time to time instructions were set aside and in a few cases actually chal- 
lenged. Waugh would then pour out long explanations of elementary principles, 
hoping to convince the wajrward by reasoned arguments. He was himself the acme 
of patience, and would extend argument and dispute when sharp orders might have 
been more appropriate [344-5, 542 1. Only occasionally was his patience exhausted 
and replaced by rebuke and command. He mites in 1856 ; 

I t  cannot reaeonably be expected that all men ehould.be equelly perfect and thd Surveyor 
General who makes i t  a rule to  do hie duty fearlessly ... with an even hand to all must ... give 
offence to some. ... It hae been my lot ... to have to perform a few ( a very few ) painful duties. 
.. . I have never ... acted heatily without careful coneideration. ... 

That I have no natural disposition to be vindiotive or harsh ...may..-be proved by ... the fact 
that when I wae a corporal a t  Addiecornbe I never gave a punishment yet i t  wae publicly 
acknowledged ... on 13th December 1827 that I had kept my Division in as good order 

anyone. ... 
Last year on my way though the Punjab to  Sind I had been miarepresented in the Lahore 

Chronicle as a kind of imperious, over-bearing, aavage of e Bengal Tiger, and a &ranger who had 
seen this. ..was much amused on meeting me to  find I had been ao... mierepreaentedg. 

Shortrede h d  always been a difficult officer to handle for, in spite of his out- 
standing talents as mathematician, he had never grasped the need for meticulous 
detail in geodetic work, nor even the general principles which Everest had laid down. 
He was lacking in physical energy and impatient of criticism [ rv, 466 ; v, 11 j 1. 
He was now in charge of the Karara series, where progms for the last three years 
had beenmuch below average. Waugh had never met him, but knew that Everest 
had a poor opinion of his work. He now had reason to complain of an official letter 
in which Shortrede had written discourteously of Everest', and found 
that he was not working efiiently, but wee, in fect, idling. I eccordingly addressed to him a 
letter ... entreating him...to exert himself. ..to enable me to make a favourable report. ... MBjor 
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Shortrede's previous inefficienoy wes not a matter in question. I t  had been reported by Col. 
Evereat. ... Notwithstanding this wallling hie work still languished, and ... up to let September 
[ 1844 ] he had not made efficient progress [ 11, 101 1. I again addressed him the letter of 24th 
September 1844, ... and gave him every opportunity of vindication1. 

Governmeilt accepted Waugh's recommendation that Sllortrede should revert to 
his province, Bombay: ancl lie then took furlough. After hisreturn to India he was 
posted to revenue surrejrs in the Punjab [ 270-4, 396 1. Four years later he pro- 
tested strongly against his selectio~l for transfer to Smcl, and complaiiled to Thuillier 
of the nray he had been removed from the Trigoilonletrical Survey in 1845 ; 

It is imiossible to look on my removal [ to s i n d l  otherwise than as an indication that I 
am considered to be the surveyor whose services can best be dispensed with, as the least valu- 
able and efficient. ... Such is the only light in which I can view it. ... Ten years ago I was 
removed ... a t  the recon~mendation of the Surveyor General for alleged inefficiency, followi~ig 
up a train laid some years before by his predecessor2. 

TVaugh was indignant a i d  told the full story of Shortrede's earlier failure3 ; 
His success as a Revenue Surveyor. ... if it is a fact, would be no proof ... that he was also 

efficient in the Trigonometrical Survey. ... The man in charge of a series of the G.T. Survey 
does nearly all the h a 1  work with his own hands. .. His assistants ... may help him in pre- 
paratory dutiea and in computiilg against him, but he himself ought to be a good methemati- 
cian-a good observer-a good engineer-ti good instrument maker-and he must be strong, 
healthy, and active, capable of undergoing great labour and exposure, and up to night work. 
That is why so few do succeed in the Trigonometrical Survey. 

Everyone has borne testimony ... that Major Shortrede had a competent &nowledge of 
theory, but no energy or physical qualities for going through hard field duty. ... 

Any man who understands theory, and can keep a well organized establishment a t  work 
may succeed aa a Revenue Surveyor. ... Major Wroughton a m r e d  me that after the new 
system of Revenue Survey was introduced [IT, 212-4 1, he never touohed an instrument or 
personally took any part in the work-that he had enough to do to pay Wages, distribute work, 
look after the people, and physic them when they got sick [ IV, 476 1. 
He refuted the suggestion that as Surveyor General he had "no business to interfere 
in the Revenue Survey" for there were definite orders from the Court of Directors 
[ 338, 349 1, and he had, moreover, been asked by the Chief Commissioner to  
recommend a surveyor for Sind, and had nominated Shortrede as being a Bombay 
officer [ z77] .  

I viewed it entirely as an abstract question wherein the pieces were so many chessmen. 
Major Shortrede waa to me no more nor less than the letter S. ... The Chief Commieaioner ... 
was...deairous to have the sumey of his province commenced. Mfbjor Shortrede ... knew the 
Bombey Presidency and the Bombay revenue system [ rv, 236, 465 1. h e  these plain, honest, 
end weighty publio reesona, or are they not f ... - 

Major Shortrede ... makes i t  entirely a personal question. ... He considers Sind a penal set- 
tlement, and lays claim from length of service to indulgent exemption from ...g oing there. ... 
I f  Major Ghortrede hea a dislike to return to his own Presidenoy, or to Sind in partic*, he 
would be a very unfit msn to send. ... But, I protest against Sind being denounced ee 8 peml 
settlement, or to any surveyor objecting to go there, or making any atipulation about going 
anywhere [ IT; 389 1. ... The whole of last mason I was employed in Sind myself, end h d  24 
parties of the Trigonometrioal S u ~ e y  engaged ... on the b--line [ 43-4 1. I have had no 
grumbling, no dScultiea, and no objections [ 43, 452 1. 

When my opinion is esked, I have right to say what I honestly think, end I will not dew 
m y  eurveyor ... to ineult me by imputing unworthy motives, or to question my right of oontrol 
over the whole Department4. 

An account of the storm over HimBlayan attraction is given elsewhere [ 133-6 1. 

Rivera, of the Bombay Engineere, had joined the Bombay triangulation party 
only e, few months before talung over oharge on Jacob's departure, and worked for the 
next six years without any personal oontaot with other officers of the a.T.s. His 
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theodolite had never been a high-class instrument and fell into serious disorder 
during 1848 [ 56, I 56 1. As it  could not a t  once be replaced Waugh directed him 
to join up with his party for work on the Great Longitudinal series under Renny in 
order that  he might learn something of Troughton's 3-foot theodolite, and benefit 
by working with the most experienced observer of the Department. He mas further 
directed to take his party into recess with Renny a t  Nimach [ $3 1. 

Rivers mas estremely hurt a t  being thus directed to  renlain attached to 
[ Renny's ] camp with no employment but the performance of duties usually performed by 
sub-assistants. ... This prospect is one promising little interest to me, and implies a want of 
confidence, ... and points to but one course for me, ... of tendering my resignation. ... Judging 
from several of your lette rs... it woiild appear ... necessary to inform me of several matters 
which, if I was ignor~nt  of, I should never have been a candidate for the Department. ... I 
shall never join that appreciation of extreme detail ... now collvideretl requisite, ... indispene- 
able doubtless in undertakings like arcs of meridian, but which ... 1 consider merely amusing 
speculatio~ls to philosphers, and 89 gratifying to ... those who conduct them. ... 

I...own to B want of mechanical skill ... to work with an instrument that may have got 
out of ordor, or to repair any accident beyond the simplest. ... I therefore propose proceeding 
to cantonments a t  Mhow to work up my arrears, and when that is completed to hand over the 
whole, or receive any other instructions1. 

Waugh made lengthy reply2 [ 3 ~ - j  ] explaining the value of taking part in such 
a.n important operation as the Great Longitudinal series, and the practical importance 
of minute detail, and the maintenance of uniformity tlwoughout the Department 
[ 115, 122 1. ' Attachment to Renny's party was 
advantageous to the service and yourself but, when in addition to this the wildness of your 
observations is recollected, and ... the derangement of your theodolite, the measure will appear 
still more ... expedient. In fact ... I could not let you go on with on imtrument unfit for use, 
and if you had not joined Captain Renny you must have sat still with your arms folded. ... 

It is very easy for one gentleman to assert that e system is too accurate, and another assert 
the reverse. ... At the very time you mere carrying on the South Konkan series [ 55 ] and 
observing angles on 3 changes of zero, or every 20' of the limb of a 15-inch theodolite. Captain 
Shortrode was observing on 12 changes on every 6' of the limb of an 18-inch theolodite, both ... be- 
ing unauthorized deviations, in contrary directions, from a departmental regulation [ I 14-6 1. ... 

You seem to think it is a new thing for two parties to meet and canton together, but you are 
mistaken. It is the regular rule of the Department that as many parties as practicable should 
canton together for the sake of maintaining uniformity. ... Uniformity in a large Department 
is the soul of business and must be maintained [ 122,370 1. ... 

Your instmment being out of order, ... no more h a 1  work can be executed with i t  in its 
present state. ... I was not without hope that Captain Strange might have succeeded in put- 
ting it into efficient order. ... This was one reaqon inter elia that I wished you to canton a t  
~ i - c h  with Captain R.enny. Your prooeeding to Indore is, therefore. not only a step taken 
in violat,ion of my wishes, ... but very embarra~sing. If I am not mistaken, you are actuated 
by gome feeling of annoyance. ... I have had no other ... intention than to prepare you for em- 
ployment of a higher order than you have hitherto been engaged on3. 

He reported later to Government that, . 
although Lieut. Rivera' talents, energy, zeal, and ability are undoubtedly of a high order, and 
an honour to the Corps of Engineers ... still, from a want of a thorough grounding on his first 
entrance into the Department [ IV, 74, 464 1, and from never having come in oontact with 
other officers, ... he hes always been e rough observer, end never kept his instrument in order. 

My predecessor...recommended that Lieut. Rivers ehould be ordered to headquartere, which 
Government did not think fit to accede to. ... This defect in preliminary training has...been a 
cause of great anxiety; ... I accordingly availed myself of the opportunity afforded by 
Captain Remy-Tailyour's services lying in the vicinity of Lieut. Rivere to direct the latter to 
employ the remaining part of the seeson 1848-9, in assisting on the Great Longitudinal series. ... 

He wse afforded an opportunity of learning the use of the great theodolite and ... the 
necessity ... of aompulous Care in great geodetical operations. Captain Re~y-Ta i lyour  ... omied 
my views into effect with cOnsuzam8te tact and delicacy. It wee my intention that the 
Bombay party should have cantoned a t  Neemuch with the Great Longitudinal series, from which 
... great improvement was expected, for no mlitery Surveyor a n  ever attain excellence. ... 
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My plan was defeated by the great distaste which Lieut. Rivers exhibited. ... and I wes 
reluctantly obliged to acquiesce in his wishes. ... I am happy to say, however, that ... the style 
of Lieut. Rivers' operations during the ensuing season ... vastly improved. ... I doubt whether 
he will ever.attain that degree of refinement in observing and adjusting instruments which is 
essential in 1st-class geodetic operations. ... Observers fit for work of this kind are very difficult 
to be met with, more especially as, in India. ... a man must also be a good mechanic, and able 
to keep his instruments .in order. Of this claw the Department only contains ... Captain 
Remy-Tailyour, Mr. Geo. Logan, and Captain Strange1 [ 163 1. 

Waugh had been entirely satisfied with Du Vernet's work on the l>rincipal triangles 
of the Karara and Gurwhni series [ 12, 381 1. After three seasons on the North-West 
Himzlaya series, however, he found the observations gradually deteriorating in re- 
finement, and was glad of the opportunity in 1550 of passing the principal triangles 
to the experienced hands of Georgo Logan, and giving Du Vernet control of the topo- 
graphical survey of the mounta.ins to the north [ 36, 200 1. 

As this work was drawing to a close he decided in 1852 to move Du Vernet to 
the Assam Longitudinal series which he regarded as too important to be entrusted 
to one of the assistants. The start of this series passed through the water-logged: 
fever-ridden, plains of north Bengal, and Du Vernet did not appreciate the transfer, 
more especially as he waa now over 50 years of age: and had a wife and family a t  
Mussoorie2. He protested verbally before he left Mussoorie, but Waugh was firm 
and insisted on the move, making a point of visiting the party in the field a t  the 
end of January 1553 after Du Vernet had take11 over charge. 

Du Vernet made written protest just before the visit ; 
After having made arrangements and iseued orders for my different parties in the field 

[ for Hirodaye area 1, and without any previous intimation, I was desired a t  only two days 
notice to deliver over charge of the North-West Himalaya series, and proceed about a thousand 
milea to h a m .  .:. I should have been allowed to colnplete the work on which I was engaged, ... 
having laid down the system for the survey, instructed the mveyors, and led the party in 
the field. My charaater as a topographical surveyor is much concerned [ 200-7 1. ... 

The secrecy observed, ... together with the manner of effeoting my removal, appears in- 
explicable, and as opposed to the interest of the public aervioe aa to my individual conven- 
ienoe, the consideration due to my service in this Department, and the rank held by me 
in the armv3. - - - - -  

~here-had been personal meetings both at  Mussoorie and in the field, and in a 
letter written before they parted in January Waugh criticised the management of 
the Hh51ayan survey, and explained his reasons for moving Du Vernet to Assam 
after he had declined transfer to charge of the HyderBbtid survey [ 384, 395 1. DU 
Vernet retorted with a long and virulent letter ; 

The suddennens and unexpectednees of the removal of which, though living with you on 
the h o s t  friendly terms, you had not given me the slightat hint, was cruel and unjust, end the 
climate of Assem is the worst in India. ... I had. ..to obey, and to appeal. ... I wee most anxious 
for my character as a surveyor, and alarmed for my very appointment in the Department. ... 
I had been removed without any reference to Government, and without being consulted, ... 
or any reason given. ... Travelling by publio conveyance ineteed of performing regular maxches, 
I oould and did arrive on the new ground ... one month before your camp. ... 
The Surveyor General did not eeem to appreciate his work in the mountains ; 

The country 15- between the Jumna and Genges, the Siwalik R a g e ,  end the great 
anowy ridge towards Tibet, ... of whioh there are no correot map, is considered by you not of 
s a c i e n t  importance to retein...the eervioee of an  offlcer of my rank and stending. ... When 
i t  wee once determined. ..to have a commissioned offioer in oherge of the Aeaam series I ought 
to have been warned. ... I wes the only commissioned officer available, ... Cap- Tailyour 
being about to retire. ... The Asearn seriee is merely a oontinuation of the series running from 
Attook to Dejeeling that ham been oonduoted by ~ommhioned  ~flicem end by civilians. ... 
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The sub-assistant surveyor [Nicolson ] whom I have super8eded has given you great mtb-  
faction in conducting the Paravnath series [ 15-6 1. ... 

I n  my correspolldence I have endeavoured to observe the greatest moderation and to a\-oid 
writing anything offensive. ... but I regret you have not observed the like moderation in your 
letter, the style of which is not consistent with the courtesy to be observed ton-arda an officer. ... 
With regard to this correspondence, it will depend upon yourself to say whether it should be 
laid before Governn\ent, but I am desirous it should be, to prevent further discuseionl. 

nu Vernet \iri~s: indeed far from "a, polite letter-writer", and Waugh returned 
this letter with caustic remarlrs in the margin, and called for its withdrawal ; 

( a J. Major Du Vernet wetl chosen for this duty, not because the Assam climate was con- 
sidered unhealthy, hut because the arrangement w139 the best I coultl malie. ... 

( IJ ). Two days ... was amply sufficient to malie over charge. ... JIajor Du Irernet was not 
sent away 011 2 days notice. ... He did not quit quarters uiltil fill1 six weeks afterwards. ... 

( c ). No officer can l?e allometl to dict<rte how and whore he sl~ould be enlplo~ ed [ IV, 389 1. 
... J co~isiclered him I ~ e t t ~ r  fitter1 for tlie topographical tlien the gtrofletic work. I wo~~lcl nei-ar 
have enlployed ilim 0x1 tho N.\P. Hirn211-a series except for his topographical q~:rb:iFicatione. 
In other respects he is not equal to my otlier geodetical assistants. ... 

( cl ). Major Du Vernet went [ into the HimFLlaya ] with the greatest reluctance, prog- 
nostigaing failure, and thus greatly climinished the credit due to him. A11 the arrangements 
mere LacG by me and the most competent assistants were supplied. Major Du ~ e i e t  only 
accompanied the party, and the observations were taken by the assistants. ... 

( e ). This is a very improper style of address to a superior, ... and quite incorreot. It 
is not merely by issuing orders that work is properly done, but by careful training. ... 

( f ). This is idle rambling. ... This is quite unintelligible ...[ and regarding the*concluding 
paragraph ]-These assertions exhibit great effrontery-This is an uncivil mode of exprea- 
sion to sey the least2. 

Whilst DU Vernet withdrew the offending letter he repeated that he still felt 
"aggrieved in many mattrers ". Waugh was not satisfied ; -- 

The wit,;~drawal df your letter should be bonefide cancelment of all it aeserted, and ...y our 
expression of regret should be a candid apology. You have evinced towards me great dis- 
respect and hostility by the offensive style of your correspondence--by disputing my autho- 
ity-by setting up your opinion against mine in dictatorial terms-by meddling with questions 
that do not concern you-by accusing me of cruelty and injustic+and by asserting thet one 
of my acts ia injurious to the interests of the State. ... 

I f  I do not receive a plain statement [ of withdrawal ]...by return of post, allowing ... a 
reasonable time for reflection and for accidental delays in transit, I shall ... report your cond~ict 
for the ... orders of the Governor General in Councils. 

Du Vernet remained defiant and asked that all the correspondence should be 
laid before Government which was accordingly done, Waugh commeliting that 
Major Du Vernet perpetually wrangled with my predeceseor, and that the cessation of this 
habit since he came under my orders is attributable to my conciliatory line of conduct and the 
forbearance I have manifested on occasions when my patience has been severely tried. ... It 
is not always practicable to study personal convenience4. 

Government fully supported him and asked him to convey to Du Vernet their 
severe displeasure and warn him that any repetition of such conduct would 
entail his removal from the Survey6. 

Being dissatisfied by Du Vernet's small oqQut Waugh called for copies of I& 
observed angles, and sent them to be examined by %MY, Strange, a d  Logan who 
confirmed his impression that they were not up to standard, though his theodolite 
was one of the best "$. Renny found Du Vernet's h a m  observations "not aa 
accordant as may be reasonably expected ... and ...q uite unfit to be admitted into the 
Trigonometrical Survey of India"'. Strange was even more emphatic, and in com- 
municating these verdicts to Du Vernet Waugh commented that hia observations on 
the North-West HimBlaya series had been "gradually deteriorating.. .[ presumably 
from increasing infirmities of vision and phys id  power "8 [30 1. 
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Another bitter exchange of letters passed between the two till Waugh ordered 
that "all further correspondence on the subject may cease", and at Du Vernet's 
request passed the papers to Government with a recommendatioli for his removal ; 

Notwithstanding his intractibility and the urnatisfactory character of hie recent work, 
I do conscientiously believe that Major Du Vernet has 811 along zealously and honourably done 
his very best. ... I propoeed to recommend him ... for the charge of the Hyderabad topographi- 
cal survey [ 384, 393 1. ... The bare suggestion ... excited his animosity, and being thoroughly 
convinced ... not only of his fitness, but of his superiority to all others, he declined to l a v e  
the Trigonometrical Survey. ... This delusion, so apparent to other members of my Depart. 
ment, has been fostered by hie unsociable segregation from ... hie brother officers. ... 

Major Du Vernet was originally a coarse observer. With pat pains 1 worked him up to 
a moderate sense of refinement, after attaining which ... he has gradually deteriorated from bad 
to worse. ... I saved Government from loss by removing him...to geographical work. ... He is 
now so udt--so inclined to be troublesome--md RO wrong-headed-that it is not deeirable 
that he should be employed in any branch of the Survey Department any longer'. 

Go~ernment agreed "that Major Du Vernet is not fit for the Department and ... 
ought to be relieved", but "having regard to his long standing ...in the service" 
he mould be permitted to tender his resignation2. This was accepted and in March 
1854 he left for Rangoon to take up a post in the telegraph department [ 141 1. 

Saxton was more than once the target of rebuke by the Surveyor General, 
wllether on account of unsatisfactory professional work-or for braking off his 
field work with undue haste [ 367-8 ]--or pushing his personal affairs, salary, or 
departmental status. It was on this last account that Waugh returned a letter 
that Saxton had written but one week after hie wife's death ; 

The last paragraph exhibits want of subordination and respect for the Surveyor General's 
legitimate authority. ... It is the undoubted duty of the head of the Department ... to d h e n s e  
p k s e  and blame where each are du-to express setisfaction and dimatisfaction d cording as 
they may be merited--and to state hie opinions fearlessly without favour or partiality. 

If, therefore, the Surveyor General is not to express his sentiments when he happens to 
Mer...from his officers, what would be the value of his opinion when he approves ? ... If his 
abordinatea are to rebuke the Surveyor General for differing with them, and to warn him 
that t.heir zeal will evaporate when they are found the slighteat fault with, there is an end of 
all discipline. ... Unleas the lsst paragr;eph ... is withdrawn and apologised for, and the rest 
submitted in modified form, the must go on up to higher authority for orders3. 

Saxton promptly withdrew the offending letter and apologieed, and Waugh 
wrote later to Thuillier that he would gladly have 
recommended the transfer of Sexton's party to Bengal and Bengal ratea, but he rnade a m w  
of it [ 399 1. He wmte in a most dictatorial impertinent manner, reaching me when I wm 
very ill. I can stand of good deal of bullying and impertinence in silence, but I cannot do 
what I am weed to do in a very unp~e4%Sant Way. ... It is more dignified to look down on, and 
paas unnoticed, everything uncivil and disagreeable. ... I wish I h8d your temper end disp-i- 
tion. I would give you no end of 'money if you would transfer it to me. Yet 1 hardly 
think even you--term atqu rotud~-would stand all I have endured ... in patience'. 

When Wroughton assumed charge of the Revenue Surveys of Bengal he found 
only four surveys in progress, three in B S r  and one in Midnapore, Walter Sherwill 
being the only military officer. The Department was reinforced by the return of 
Rdph Smyth in 1847, in which year aleo Henry Thuillier returned and took over 
duty aa Deputy Surveyor General and Superintendent of Revenue Surveys in relief 
of Wroughton who had long been in bad health. 

'Dm. 547 ( 187, 196 ), 8 & 11-10-53. a DDn. 551, from Mil. Dept., 11-11-53. 'Dm. 592 ( 244 ), 
29-8-65. so. fd. con. ; SQ. to DSQ., 26-B-56. 



In 1846, after the 1st Sikh War, revenue surveys were called for in many parts of 
the North-Western Provinces and the Punjab, and a nutnber of military officers 
were brought in. Henry Stephen had been trained under Henry Lawrence to 
regard speed as more important thnn precision, and his work in the cis-Sut81ej area 
between 1846 and 1851 had to be largely revised [ IV, 226-7 1. His party was then 
taken over by Robert Shortrede who had many years service on the Great 
Trigonometrical Survey and some experience of revenue survey in Bombay [ IV, 236 1. 

Thuillier was further critical of Thonlas Blagrave 1r.110 held charge of the trans- 
Sutlej survey for S B V B ~ ~  .sF?RSOI1S ; h9 W r i l S  

painstaking and conscientious ...[ but ] wanting in method and system. ... His work shows 
evidence of his not being a good man of business. ... The real fault consisted in demanding 
and encouraging an excessive amount of work. This ... detained ...[ him ] at Lallore for several 
months until the whole of the records could be put into proper order1 [ 273 1. 

An extremely capable surveyor nraa found in Donald Vanrenen who had worlred 
in Sind, and was then postecl uncler Stephen, and from 1847 held charge successively 
in Ajmer, Rohilkhand, and the Central Provinces. He rose to become D.S.G. 
and Superintendent. Other successful surveyors were Gastrell, Hunter Thompson, 
Anderson, and John Macdonald, who all joined in the Punjab and held responsible 
charges for many years. Henry Johnstone who joined in 1853 won a great reputa- 
tion on the North-West Frontier. 

Of others who were still junior officers by 1861 were Adrian Vanrenen cousin to 
Donald, Oakes, Donald Macdonald, and Sconce, the last-named becoming D.S.G. 
in 1879. Many lost their lives from the climate or other causes. Burgess and 
Turnbull were killed by mutineers in 1857. Willoughby was wounded a t  the siege 
of BalaghBt near Saugor and compelled to take furlough to England where he 
died two yeai-s later. Hutchinson and St. George both died in the hills during 
recess, whilst James Shenvill, younger brother to Walter, died at sea on the voyage 
to England on sick leave. Some left the survey early to follow successful careers 
in the Army or the Punjab Commission. 

The importance of maintaining a number of young officers under traiuing had 
been fully established during the survey of the North-Western districts [ rv, 362-3 1, 
and the Board of Revenue a t  Calcutta pointed out that, "as military officers are... 
liable to be withdrawn from civil employ, ... it might ... be advisable to attach a 
second military officer ...to each officer in charge, who would thus ... become qualified 
to assume the control whenever occasion arosen2. 

The failure to maintain such provision resulted in disaster when Sherwill took 
furlough in 1848 [ 241. 2 54-5 1. Thuillier made thie a strong point when he pressed 
three years later for the appointment of "two young officers as assistants ", but such 
appointments were never made as a matter of course and Thuillier pointed out again 
in 1859 that "unless this is done the efficiency of the Department cannot be 
maintained "3 [ 365 1. The establishments of the Punjab parties, however, made 
due provision for assistants, and Thuillier protested that, 
at the time of Capt. Dennys' appointment [ z 6 6 ] ,  there were at leest half-a-dozen h i s h t  
Surveyors available in the Department fit for aharge. ... The appointment of an outaide officer 
hae a most injurious tendency on the working of e large department, ... end is likely to deter 
officere of real merit and high quelificetions from enbring it4. 

Officer appointments rested with local govenmenta who did occasionally consult 
the Superintendent. Thuillier writes shortly after he had taken office ; 

The Lieutenant Governor..-wrote to me regerding the Ajmere survey, and I mentioned 
the name of Lieut. Vanrenen, who hes been employed in Sind, end letterly under Ceptein 
Stephen. ... Though peraonelly quite unknown to me. thought he wee the only mtrn of ex- 
perience now out of employ, end 1 hear he is 8 very energetic feuow indeed. I have this day 
had e reply from Mr. Thomeson saying that he had appointed Vmnrenen. and ... felt q ~ t e  sure 
he would do justioe to the work. ... 
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Captain Smyth haa taken charge of this 24-Purgunnah survey. I t  is one of coneiderable 
difficulty and importance. ... The late incumbent [ Wilson ]...let everything go wrong [247,304 1. 
Smyth is a man of the most indefatigable powers. He gained much credit in Cuttack [ rv, 187 1. 
and I am sure will give great satisfaction. His. ..telent as a draftsman is first rate1. 

Though the duties of revenue survey did not demand knowledge of mathematics 
and such scientific talents as did the geodetic work of the G.T.S., yet they called 
for high ability in the control of traverse, mapping, and general organization, and 
most of all in management of men. In urging the importance of Murree as recess 
station Johnstone noted that the Lieutenant-Governor2 mado i t  his summer 
quarters. and "likes (L good superior class of men like Survey Officers about him "3. 

Tl~uillier protested strongly against the regulation which forbade officers spend- 
ing more than five years in staff employ ; 

The various qualiilcatione which I have ... recorded ... have only been derived by inceasent 
labour, study, ancl practical experience, in every description of country ...in this wide presi- 
dency, on the part of. ..as fine and reliable a body of officers a s  ever served the Government. ... 
The execution of surveys over difficult ground and through inhospitable tracts ... in a climate 
like India cannot be performed at  the same espense, or with the same accuracy, by raw hands. ... 

To deprive the Department, therefore, of the services of a single member whose ability, 
energy, and experience is proved would lead to the most embarassing consequences. 

Major W. S. She rwill... since 1853 has been deputed to convert the chaos of hca l  confusion 
in the territorial boundaries of Behar and Bengal into some de6nite order [ 256-7 1. ... He has 
been appointed, in addition, Professor of Surveying to the Civil Engineering College at  the 
Presidency. ... He is, therefore, now fully and laboriously employed. ... I consider f i jor  
Sherwill. ..an ornament to this Department. 

Captain D. C. Vanrenen, ... prior to joining this Department, had some experience in sur- 
veying and levelling for canals in Sindh [ 192-3 1. 

Captain George Hunter Thompson is an officer of greet merit. ... and energetic in the high- 
est degree. ... He has been in a good echo01 in the Punjab, end always turns hie means to 
the best account. Working hard himself and shewing a good example, he exacta much from his 
subordinates, ... somewhat severe in temper ... but...a very valuable member of the Department. 

Captain James E. Geetrell is 8 first-rate surveyor ... having been brought up rn a Civil 
Engineer. and taking a high place at  Addkcombe at  a period when the Engineera and Artillery 
were overstocked. ... His ... delioate management of a large R t d  of assistants has been most 
mcoessful. No offioer deserves more credit for good and reliable work. 

Lieut. F. C. Anderson is a...sumeyor with whom it is a greet pleasure to act. Uter  a long 
apprenticeship as h i s t a n t  Surveyor in the Baree Doab, he succeeded to ... charge in Novr. 1857, 
since when he hes...completed the lest doab in the Punjab proper in a w t e r l y  manner. 

Lieut. J. Macdonald, appointed to charge of the Sindh Survey on the 24th December 1856, 
is a very autive and hard-working surveyor. ... As an Assistsnt in the Punjab ... wes inclined to 
too great haste. ... Is now more alive to the necessity of care in his work. ... In temper and 
judgement this officer has also greatly improved since he hes held independent charge. 

Captain H. C. Johnstone is another excellent officer brought up in the Punjab school, 
and his conduct of ... operations west of Indus, is deserving of the highest commendation. ... 
Deputed to take up the topographical survey of the Derajat, which he has now carried out. ..in 
an admirable and fearleas manner, evincing very high qualities both military and administre- 
tive, for which he has obtained the marked approbation of the Punjab Government. The style 
of this sumeyor's work is everything I could wish ; his maps are executed with great clearness 
and beauty, and the de tail... full and complete [ 219 1. 

Lieut. Edward Willoughby ... sewed ~s Aasktent Surveyor in thd Saugor Dietrict. ... He is 
a oapitel draftsman and..& particularly neat and Careful in all he undertakes. ... He succeeded 
to the independent charge of a party whilst in the Fort of Saugor in 1857. just after receiving 
a very severe wound when volunteering ... against the fort of Belaghat the gate of which he 
blew up. Debris of the meaonry falling on him c a d  a compound freoture of the leg from 
which he has not yet recovered ha* been obliged to take furlough to Europe in April 1868. 

Lieut. Adrian Venrenen, specially eduoated es a Surveyor, in which aapaoity he waa licensed 
a t  the Cape, and with some experience in the Department of Publio Worka brought peouliar 
qualifications with him to the Department. ... One of the most energetic and useful of3cere 
in the Department. and hia conciliatory dipxition endears him to all his aubordinetm. 

'DDn. 472 ( 113-8 ). DSQ. to SG., 3-7-47. ' S i r  John Lamnoe, Lt. h m .  1859-64. a DDn. 30 
( 111 ), 18-842. 



Lieut. John Hayes Grant is an intelligent officer with plenty of ability, but wanting in 
method, system, and fixity of purpose. ... Entrusted with the officiating charge of a party in 
Nagpur and since that period has shewn decided improvement. 

Captain James Lind Sherwill...is like his brother an accomplished draftsmen and in energy 
and determination second to rrone. ... Whilst employed in the Derajet ... under Captain John- 
stone he ... appeared peculiarly well qualified for frontier work. ... He took charge of the Dinaje- 
poor party ... and the happiest results have shewn themselves from the firm and good manage- 
ment he has exercised over a party partially dieorganized. 

Capt. W. S. Row as an assistant Surveyor ... was conhed to office duties owing to the 
infirm state of his health. ... Placed in officiating charge. ... but ... his management was not 
successful, and he left the work and the establishment in a disorganized state. ... Deficient in 
administrative capacity. end unequal to the active duties of such a laborious profession1. 

Bombay revenue surveys were divided into three divisions, each under a civil 
or military Superintendent of Revenue Survey and Settlement. The surveyors, 
mostly officers of infantry, were granted magisterial powers as Assistant Collectors 
to enable them to settle boundary and other disputes. Each Superintendent had 
several military assistants and civil assistants or sub-assistants. In most areas the 
assistants were charged with both survey and assessment of revenue. 

In 1844, Wingate was Superintendent of Survey and Settlement in the South 
Mariitha Country with headquarters a t  Dhiirwiir. Promoted Revenue Commissioner 
in 1851, he was succeeded by William Anderson. 

At Poona, Nash held charge of the Deccan division till 1846, and wau followed 
first by Goldsmid, and in 1850 by James Francis who carried the survey into Thana. 
When Francis took furlough pending retirement in 1876 he held office as Survey 
and Settlement Commissioner, Poona and NBsik. 

At Ahmadnagar David Davidson [ IV, 429 ] held charge of the Nisilr division till 
he handed over to George Anderson in 1848. 

Other surveyors who succeeded as Superintendents in due course were Prescott, 
Laughton, Taverner, and Malcolm Haig. 

Though officers of the Great Trigonometrical Survey drew full salary right 
through the year [ rv, 352 ; v, 381 1, Revenue Surveyors were liable to reduction to 
Rs. 250 p.m. during the three months of recess but, as it was impossible to define 
this period for all surveyors it mas decided a t  the 1833 conference that Revenue 
Surveyors should draw a flat rate of Rs. 526 p.m. throughout the year [ 365 1. 
In addition they were allowed a contract allowance of either Rs. 100 or Rs. 2002 
throughout the year from which they were to meet all contingent charges [ IV, 
364, 392 1. Assistants, 2nd class, a.T.s., and kssistant Revenue Surveyors drew 
Rs. 250 p.m. All these salaries were additional to military allowance of rank. 

Officiating and absentee allowances provided that the absent surveyor should 
draw half salary, whilst his relief drew the forfeited half [ IV, 365 ] in addition to 
half bis permanent salary, or Ra. 388 in all. When Thuillier was acting as D.S.G. 
in 1847, he drew less staff pay than hia juniors in charge of field parties. 

Of$cers of the Madraa and Bombay establishments were on altogether different 
scales except when appointed to the a.T. Survey. Saxton drew only Rs. 350 p.m., 
for charge of the Orissa topographical party, this sum being made up of Rs. 180 
staff sdary and Ra. 170 charge allowance [ III, 350-1 1. On his pointing out the 
dij3culty of maintaining himself in euch difEcult oountry, and on the strong 
recommendation of the Surveyor General he waa allowed an extra Ra. 100 p.m.3 
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es personal allowatce [ 385 1. When he took furlough he was allowed one half the 
staff salary and personal allowance, making Rs. 140, whilst the whole of the 
charge allowance was drawn by Depree who officiated for him1. In 1859, on the 
Surveyor General's strong recommendation both Saxton and Depree mere brought 
on to the Bengal establish~nent and allowed staff salary @. Rs. 618 p.m., Saxton's 
personal allowance being discontinued2. 

Allowances for the military topograpllical waistants on the Kashmir survey 
were fixed a t  staff salary of Rs. 100 a month with Rs. 60 p.m. travelling allowance. 
When posted permanently to the G.T.S., UI February 1858 staff salary was raised 
to Rs. 250 p.m., being that of a 2nd Assistant G.T.s .~ .  

I t  may be noted that in IS63 Fitzroy in charge of the Pegu survey paid income 
tax Rs. 16-8 on survey salary of Rs. 550 p.m. 

Though officers of certain parties drew a special "hill marching allowance" [ 37 j ] 
no regular travelling allowances were authorized as for other departments: military 
and survey allowances having been originally calculated to cover all camping and 
travelling expenses [ 376 1. " The Survey alone " writes the Surveyor General 
"remains nearly in its primeval state as regards salaries "4 [ 383, 408 1. I t  was not 
until Thuillier had followed up Waugh's vigorous letters of 1860, and after an 
exhaustive examination by Colonel Dickens, that the whole scale of pay of the 
Department was revised on more generous terms5 [ 376 1. 

Survey allowances for the Bombay Revenue Surveyors were laid down in 1842 
[ IV, 367 1. As Superintendent a t  Ahmadnagar in 1850, Anderson drew a further 
consolidated travelling allowance of Rs. 300 a monthe. 

-- 
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BASBVI Ben. Engra. 

BMNFLLL Ben. Cav. 
BmwRLOV Ben. Enm. 
Dn VP~NBT M. Em. 

OaBPoRTH Ben. ED@%. 
Haro Bo. E n w .  
Elmmmm Ben. En 

[ IV, 4.47 ] Mad. IF 
M O ~ I Y B B I B  B e n . E m .  ---- 
X ~ s x p r a  Bo. Engrs. 

0- Ben. Engre. 
B.Am-TALLYOW Ben Brim. 

1 m Ca-& t IV, ] Bo. Ewm. 
SEORTRKDB BO. IOf. 

1 W. 4 6 5 9  I 
S ~ R Q B  Msd. b v .  

-ART Ben. Erma. 

- 

W m %  It. J, Ben. Engra. 
WAVQH Ben. E m .  

1 m, 472-4 I 

Ot. Indun, 1850-00 ; Kaahmlr. 1857 ; East 
Cosat 1800-3. 

~evelll&, 186842. 
gashmlr 1860-7 
N. Corn;. 18414 ; Knrara, 1844-5 ; Our- 

wllnl, 1845-7 ; m. EImAlaya, 1647-52 ; 
?Lsaam 18534. 

~hendw&. 10-3-44 ; h ch. Gem. 1844-7 
1869-84 8.T.8. 18844. E In%;, 18s- ; suuej, ism-1. 

from MA. topo. ; East Coast. 1846-51. 

... M ~ I U ~ ~ L .  1 ~ 4 - s ;  furl. 184sl'i; ct. 
Longl.. 1847-9 ; Antr. bsst.. 1049-64. 

Bo trgu 1042-53. 
BO: trgn.': 1890-40 ; Karma. 184145. 

Ot. Loul..  1W-63 ; Cbech & h a c h l  
barn 1863-6 : mt Coast. 1865-80. 

Chendwar. 1844-5 ; ch. ldduncha. 1846-7. 
SO. & m.. 10-1243 to 12-341. 

d., Changche~rrno. 1-7-71. 

ret.. 10-11-84. 
kd. Lucknow 18-3-68. 
to Tel. ~ e p t . :  Bnrma, 

k h  1854. 

1 4 . .  1-9-47. 
ret. a g  66. 12-10-89. 
rat., 10-3-86. 
lE8ve on rue. 1861-3, left 

Indla Dec 1863. 
~ap. .&mh iete. -.-.. _# 

after many wlln ~ l c k  leave. 
rerd.. 20-0-71. 

d Mubossoorle. 14-10-68. 
read.. 1-1-64. 

fnrl., March 1863. 
to mil. duty. 13-3-16. 

mil. duty. 9-880. 

offg. h t r .  nladras. 1860-60, 
PWD 1860-7. SI+.YI&V~~. - 

9Q.-.& &3~&=-jq. 

d., nr Dar eallng. 23-447. 
rei. 1 2 - L 1 .  

ALLQOOD Ben  Inf. 28-2-56 gaehmlr 1860. mll. duty, Sept. 1860. 
HY. ~ ~ B t .  64-67 P&u&: W7-8 ; lBBO-&,, 
Ben. Enm. 6-12-02 Pegu, lW2-4. H , r I & r n b . o  lL-S-26. 

Bldn Mad. Arb. 1-8-66 Pew. 1860-7 ; 1868-9. dl. duty, 1860: 
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Cow~sR Engrs. 
CUMSIKD Inf. 
DAVIDSOX. Davld Inf. 
DAY [ Iv. 369 1 Ilf .  
DODS. Peter Inf. 

I d .  
Inf. 
Ellr. 

Eur. 

Art. 

Inf. 
Inf. 

Art,. 

LAPBPRT, \Vnlter Inf. 
Rathbone 

LASDON. Samnel Inf. 

LhUQHMS hd. 
LESTER. John Inf. 

Fredk. 
LLOYD. JOhll Haye9 Ilf. 

NASH Engn. 
NAnoa.  Chas. Ed%. Id. 
PHIL&IPS. A l h d  Inf. 

Pmrs. Wm. 
PREJOO~T 
RIQBY. Christopher 

Palmer 
SCOTT. Edwln 

Luddlngton 
[W 3 I 

S-. ~ A e s  
scorn, W. 
SOADP, Joseph 

Bagcrs 

Id. 
Inf. 
Inf. 

Inf. 

STAT-R, Wm. h f .  
Carllsle [ m, 369 I 

A P P ~ .  
to 
Svr. 

Employment 

----- --------- ----- 
3-7-50 Bl0g. N O ~ . % .  

2-11-32 Blon. N o h .  - - -  -- 
5-11-37 BIG. Notes [ rv, 429 I. 
33-8-4; Biog. Not-. 
2-11-52 Deccan. 1833-9 tlll a t .  In31u Coruur. 185s; 

DPI. CP. 13-B-BZ. 
15-12-60 Ma. 1850-8 : furl. on mc. 17-12-63. 

1-i-.5",10g. NO-. 
14-12-41 Deccan, 1841-9 ; furl.. 10-2-49. rst. u Col. b. 13-3-18 ; d. after 1M8. 

24-8-02. 
16-8-43 suc.. 1813-53 ret. as Hon. Mnl.. 13-3-53. 
12+-42 Blog. NO-. 
17-5-55 SYO., 1855-00 ; to BerAr, 1880 ; not In 1870 list. 

Deccan. 1852-3. 

Amdngr, la49 : Niulk. 1840-51. 

Blog. Notes. 
Thana, 1855 tlll furl. 1801; ret. as 31 Gen. 1831 

sxc.. 1841-53; 1859 with reat. 

Rlnd. 1840. SO. Slnd 1858 ; Collr. ParSchi ret. 
as 31 Gen. 18. 

Deccan to 1848 [IT. 3691; ret. as CoI. 17-9-59. 

Blog. Notes. 
from Deecan, tr. to Slnd. 15-04%-Edn. 

Dept Hdbd Bind 1858-80. 
Tluna &'btna&i, d9-01; Supf. Eatatee, 

Rajkot 17-7-07. 
Hdbd., sirid, 1858-80. Bedr .  1800-71, 

Mysore. 24-12-71 'furl., 2 2 4 i 2  to 
24-10-73 ; md. duty 1-11-86. 

Biog Notes L N, 459 1. 
Gnj&t 1 8 5 5 3  ' DSP. Hdbd 81nd. 1858. 
~njarat: 1855-7.'furl.. 19-101.57. ret. ss Mal.. 

19-7-08. 
Slnd. 1840 : DsP. Xarachi. 1858 ret. as  Lt Col. 

suoT: H M  Consul. Zonzlbar. 10-3-58 ; ret. as - -. . . - - - 

Y Gen. 1867. 
M a n  1841-4 ' Amdnur. 1840-52 ; Deccan. i eh  :with 'bgt. 1868. 

b. 11-7-27; (1.. London, 
23-7-77 

b. Deeaa, 21-i-i?i d. 29-5-97. 

b. 10-8-25; d. Bomba 
l W 0 - 5 0 ;  son of V. 8: 
Kembnll, Yurg. 

b. 1824. 

b. 1804. d. 1SQO. Son of 
~ h h p  L., proctor, of 
Cape Town. 

d.. 15-5-1013. aged 83. 
b. Sydney. NSW. 30-3-33; d.. 

23-8-80. 

b. 1820 ; d., 14-8-85. 

living Ln 1880. 

1845 Bbg. N o h  
1850 w t .  Engr. on svy. Narra B.. Skid : Conolly b., 30-3-30 ; d., Bath. 

( 107-142 ) Ex. Engr. Canals 1858. 11-4-62. eon of Capt.. 
J. m y '  EN. 

10-10-30 Deccan. 1830-47. removed for fflnlty work. b. WI.. 4-1-68 : d.. 27-9-83. 
30-12-47. 

TAVERNER Inf. 30-1M3 B b  Notes. 
WbDDIh'QTOX. Inf. l?-11-49 Golf: s Amdn 184*53 ; EYC., 1860 ; Edcn. b.. 2 M - 2 7  ; d.. Mentone 

Thos. Dept.. la: ret. as ?I! Gen. 91-12-81. 31-1-1021 ; bro. of wm: 
(i@. ). 

WADDIN(~TO?P. Wm. Inf. 4-11-53 Poona & Thane. 1853-5; Supl. from 13+5k b. 1823 ; son of M m. Chas. 
Thana & Eatnagid. 1805 t u  furL 1-0: Waddington. 

WALLACE, Earner Id. 14-54 SMC., 1854-84; furl., 1880 ; BerAr SW. 1804 tlll b. 1820 : d. 1871. 
Dep. Snpt. 8.u.c. 1870. 

WPETROPP. James Eur. 11-11-62 Dewan. 1852-8 tlU d. duty Chlna; ret. 8s b. 25-7-20 ; d., NLce 4-9-74, 
Edw. Y Gen. mn of Capt.. A. F. 

Westropp. aa. 
WHITING Ben. Engre. 11-8-43 BIw. N o h .  
WINQATE Engrs. 23-1-37 Blop. Notes [ rv, 475 1. 

m ~ w n   ad. ~ n f .  8-0-58 BIw. N o h .  
H.SgpY Mad Inf. 5-11-44 BIW. N o h .  
PUT?, R. Torrens ax. 84th Ft. 1858 Blog. N o h .  

PPIBSTLPY H.U. 74th B-2-59 BIw. N o h .  
H l b .  

B E ~ P .  Oeo.  ad. I U ~ .  1%-ie-68 b. 1827. ~ e v .  9 . la58-82 ; furl. on me. 1 m - 5 ;  
Archlmedea a n a h .  Be$, 1 4 4 - 0 8  : nt. 138 1 &n. 

WYNOB. Henry Marl. InI. 23-8-60 Rev 8w 18 2 ' b 29-12-1839 eon of 
St. Malu it. odl. J o b  wy&h, Mad. at.'; b p t .  

Henry 8eynunr Chen Ing mme as hue 
d w n ,  V. TA, 1 d - 8 0 ;  rat., ra COL 

1880. 



CHAPTER XXV 

CIVIL ASSISTANTS : G.T.S. 

Appointments & Postings - Allozuances - Work - Misconduct - Sz~ccessful 
Careers - N m i g u ~ l  Roll. 

W HEN Waugh took over charge there were twenty civilian assistants and sub- 
assistants of the uncovenanted staff who, as it were, formed the backbone of, 
the Great Trigonometrical Survey. Of these Logan and Jaines held charge 

of field parties, Peytoil was Deputy Computer, and with six others, Armstrong, 
Radhanath Sickdhar, Clarkson, Lane, Keelan and Terry, had served with Everest 
from 1832 [ IV, 371 1. Five of these mere still serving when Waugh retired in 186 1. 

The authorised establishmeilt provided for twenty-three sub-assistailta ; olle 
Bo~nbczy and six Bellgal parties with three sub-assistants each, and two extra for 
casualties. They were classified in 3rd, 211~1, and 1st classes, the nor~nal interval 
for promotion being three years. 

Besides these sub-assistants there were four selected posts-Chief Civil Assistant 
and 3 Principal Sub-Assistants [IV, 21, 3741, these last in 1845 being held by 
Peyton, Armstrong and Lane1. On the resignation of Joseph Olliver in 1842 
the post of Chief Civil Assistant had been left in abeyance until revived in 1848 
by Peyton's promotioll "as a just ... reward for the successful completio~l of the 
Calcutta meridiona! series, as well as the zeal, ability, and high character uiliforrnly 
displayed.. .during.. . long end arduous ~ervice"~. 

There was continual wastage but Government hesitated to fill vacancies "owing 
t o  the difficulty ...in providing for the subordinates ... on completion of the surveys 
[ IV, 376, 393 ] ". The Directors were, however, more far-sighted, and in 1846 
Weugh issued instructions for training the recruits they had authorised ; 

While the Great h waa in progrese a m8jority of the sub-~&~tants were employed under 
the personal superintandenoe of the Surveyor General in the field. ... but this adventege 
has oeased. ... I have drewnup forms for reporting the q u ~ c 8 t i o n a  of ell oandideb for 
promotion. Theae. ..are by no means to be.. .seoret reports, and I am persuaded th t  the b o w -  
ledge of his own ohareoter whioh 8 young man likely to derive from the perusel of 8 

dooument of thie sort will tend greatly to hie improvement. ... 
Emouragement should be given to s u b - d t a n t a  of a studious turn who are desiroue of 

p m i n g  the study of methematias, ... whioh ought to be fostered aa an indispenseble qualifi- 
mtion for the grade of F'rinoipal Sub-Assitant. ... 

The s u b - d t a n t e  trained under my predeceeeor in the field beoame conspicuous for their 
mtivity, energy, petient endurrrnae of hardahipa end privations, dauntless pe6everance under 
diffioultiee, oheerful obedienoe to their ~uperior~,  and .sorupulous preoision in making o k r v a -  
tions, and fidelity in, end csre in, moording them. They were all good oomputers, end muoh 
atteohed to the Department. ... Oflicere in oharge ... will oonsider it their duty to mein- 
the m e  high standard among the young men reoently entrueted to their m e .  The - a b -  
e t e ,  ... being generally very young a n d . . . u n f ~ d  in 0hmad.m. require to be treeM 
-with indulgent oonsideration, but m y  defeot in their dispoeitions or morels ehould be pointed 
au t  to them in a kind mennsr, and they ehould be kept etriotly a t  worP. 

He writee to similar effect t DU Vernet who was reoruiting from Mussoorie ; 
ll you ere able to obtain two good oendidates from I&. L b o n  [ rv, 166 n.5 ; v, 422,436 ] 

it will be m, in euldition to their m f u l  p r o f d o m l  tminhg, to exemise e m-on 
and oontrol over their equipments end private expenditure for at lemt 18 montha. ... In the 
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Them is an ordor of the  Hon'ble Court of Direct.ora agninst Dopnrtments competing agninet 
eeoh othor. ... NO order,..onn appnrontly pmvnil because a mnn retnined againat hie  will 
cannot be turned t o  any good account [ m, 34 1-2 1. ... 

The Sind Railway ( not a Government body ) hae adxvertised for surveyore, and  of3e rn... 
salnries of 300 and 600 rupees per m e m m  to men whose qualifications aou ld  no t  render them 
eligible a t  all for my  Depnrtment. J'iithin the  last gear my Dcpnrtment lost no  less than  12 
aeaistants, ... more thnn 1 in 3 of my  whole establii3lment. ... 

1 had the honour to  recommend ... the advancement of Mr. BeUetty t o  the  n e r t  grade. Tha t  
w i s tnn t  a i l l  be the  only one loft a i t h  Liol~toruxnt Tennnnt on the resignation of BIessr6 Burt 
and Smith. ... The eflect ... will be to rnisc his MIKT in Slnd to  Rs. 220 por mcmem,  wl~ich I 
trust will be  sufficient. I a m  told thnt the Rniluay offers higher inducements ... b u t  I a m  not 
disposoci to  e n k r  into a colnpti t ion of this sort1. 

I n  spite of t.his continual wastage and coml~et.ition the  D c ~ ~ a r t n i e n t  drew a 
s t e a d j  siream of wi table  candidates from tlie European and Anglo-Indian bo-6: 
of tlie Calcutta ~ c h o o l s  and  the  hill stations. Tlluillier had those from Calcutta 
exanlined by the  m e f  Computar and trained for some months in t h e  Drawing 
Office. I n  1661 he reported a s  S u r v e ~ o r  General t ha t  there was 
no I R C ~  i n  Calcut.ta of well educated ...y out& possessing tlie desired q118li6 cations. ... K O  difii- 
cultg will be found in supplying them from this qunrter. ... It would be well ... t,o avoid enter- 
taining for the  Dcpnrtment cnrldidatss a-ho are deficient in... acquirements so eesentially 
necessarg.t.0 ensure a G I I C C ~ ~ ~ ~ O ~  of good and able members of the profession. ... The  Depart-  
mentnl f-est ... must be maintained2. - 

I n  spite of examinat,ions and ot.her precautions there were t,he few m-ho failed 
t,o make good. V-aupli comments on a rough sketch of approxin~ate  t.riang1es Prith 
computations and notes, proriding 
a second hlfitnnce of gross error in Blr. 11'. Dyer's ro rk .  B e  should r i t hou t  1c%s of time sub- 
mit his res ipr~t ion  in order toprevent the  painful al t tmati \ .e  of my recommending his removal 
from the  Dej,;irtment on grc~unds of unfitness. ... The ca~e.  ip, one which can admit  of no 
esplnriation, becnum errors such as  he  has committed could arbe  o n l ~  from incompetence. 
A similar inst.mce was previously passed over, in the  hope tha t  he  aou ld  take  pains to 
qualify himself, but the  result ... h s  only sewed t o  prove his a a n t  of ability t.o perform some 
of the ordinaq duties of a sub -wis tnn t  in the  G.T. Survey. 

Good a s s i~ t~an t s  were highlj- prized, and JT'augh rrrites to 3lontgomerie when 
be was starting t h e  Tiashmir survey a i t h  Johnson and Douglas ; 

1 wgard the  civil establishment of this Department as pre-eminently entitled t o  gentle- 
manly consideration and respect from its  connection n i th  a F e a t  nationnl scientific nork ,  
the atfninments which t l ~ e  profession de ruanb ,  and the confidential nnture of i t s  duties. 

11 )ins been my constnnt endeavour ... t o  elevate the  position of the Civil Assistnnts and t o  
foster their self-respoct. ... I have no doubt. also thnf you r i l l  take every reas n ~ b l e u ~ e a s u r e  
t o  enwre t,heir comfort. as far ns practicable in r-iug on their arduous duties, and secure for 
them the rff ipct  of the nntive estnb1is)ment and people of the country. ... 

Tour  senior assistant, Mr. J o b o n ,  is  a a o r t h r ,  unassuming, and experienced member of 
t.he I lej~artment.  ... Mr. Douglas, on t h e  other hand, is young and inexperienced and ail1 
require careful trtii~ung'. 

Axid on illontgomerie's return t,o Iiaslmlir for t he  second mason [ 221 ] ; 
Last gear the Der~artment was so sl~orthanded tha t  I was obliged to  detach you into the  

field a i t h  a s r n d e r  establishnlent of cjxil assistant8 than the  usual complement. In fact. 
you had only one gentleman of any previous eq~er ience .  

I gladly embrace the  opportunjt.i which augmented mcans ... f i o r d  t o  a t tach  another sub- 
assistant, 3Lr. h v e r l o y ,  to  3.ourparf.y. This gentlemnn has berved for upunrds of a yearin m y  
headquarters office, ahe re  be has  earned for himself an excellent c h r a c t e r  for intelligence, 
zeal, official aptitude, good conduct, and pleasing addrese. ... 

AK t o  the  position occupied by our civil establishment, ... t.hcg are entitled t o  the  higllest 
rank accorded to uncovenanted s m a n t f i  of Govcrnmont, and on 8 full equality. therefore, vrith 
civil engineera and all members of highly educated profrw'ons. 

'I oould have added more new h m d s ,  but  by  doing so I should onlg tax f o u r  training poae r  
and th'oreby re twd m t l ~ e r  than accelcrste p r o m .  \Then your present strength is trained m d  
skilful ... it may be deiirable t.o augment your establishment furthe?. 

IDDn. 5 4 7  ( 3 5 2 ) .  SG. to Mil. Dept., lCL7-55. *DDn. 667 (65), SG. to R o b i n ~ o n ,  7-1. 
'DDn. 699 ( 2 0 5 ) .  6 G .  to Clarkson, 2 8 - 7 4 .  'L)I)n. 592 ( 159 ), 11-1-55. ' D h .  715 ( 1 2 5 ) ,  44-50. 



On hearing tha t  Johnson had had an accident, Waugh promptly ordered t h a t  
George Shelverton should be sent up  from the Jogi Tila series ; 
r Thie ail) subjeat bir. Shelverton to a double field wason, but his zeal for the aervice in 

undoubted ... and I rely with confidence on hie good spirit and readinem. ... Mr. Shelverton's 
former experience in the North-West Himalaya eeriw, and knowledge of the planetable, 
added to  his general ability, rendered him the most mitable person for t h h  emergency1. 
Fortunately Johnson's trouble was soon righted ( hernia ), and the Kashmir Sur rey  
was the  gainer b y  Shelverton's posting. 

It was indeed with the  utmost dif3icdty that  the  Surveyor General distributed 
a fair share of trained assistants to  the sereial parties, as he thus explains to Strange 
who was pressing for more skilled assistants on the Coast Series ; 

m e n  you were under Major Remy-Tailyour on the Longitudinal Series, ... I was able 
to give ... the experienced ... Jlessrs. Lane ...[ and ] Roasenrode. All the reat were raw untrained 
gouths--Haycock. Pierce, Burt,  bIcGiU. ... From time to time others were added, ... untrained 
or only partially trained. ... Of these four there is not one now on the establishment. The 
Longitudinal Sen -...has not added a single trained assistant to  the Department. ... 

The loss of trained observers during the last three years has been unususlly great. ... I 
c-ot admit that any urgent necwity exists for strengthening your par ty .  

Ln his last report to G o r e m e n  t before learing lndia he reiterates that  he 
had to contend against the greatest di£Eculties arising from the ever increasing demand for 
uncovennnted employ-, which has ... greatly embarrassed my management. Beginning..-with 
the extension ... in the Civil Sen-ice, i t  has increased m t h  the accession of territory, ... the 
Punjab, Sind, Xagpore, Hyderabnd. Ceded Districts, and Oudh, xhich opened out succes- 
sively a nide field for new emploment.  

I%-e ... begin a t  the beginning, taking our cmdidetee fresh from the best...8chooh, and train- 
ing them to the special duties of the Department. By this training ... they not only acquire a 
special knowledge and skill io their profession, but ...q ualifications invaluable in other depart- 
ments in which higher aohries are obtained +th less exposure and esertion. ... 

There has never been any want of eligible candidates, although the Btandard of ... entrance 
exnmination has been raked very high. Entering a t  so early an age, pnrents have been glad to 
put their sons in a p r o f s i o n  where they a i l 1  a t  once earn a Livelyhood, receive good treatment. 
and become qualified by the tmhiq.. .for other better paid emplorment. ... 

T h ~ t  m y  have remained faithful to their first profession is not surprising. These have 
been the best men ; giving satisfaction, they have acquired a love for the work, and ... have 
adhered to the path ... in which they are appreciated [ 381. 403, 409, 426, 437 1. ..- 

I should n o s  record the high state of efficiency and excellent conduct of the shoIe Depart- 
ment. The advanced state of education in Lndia has enabled me to raise the tmts of qualifica- 
tion on entrance. ... I hnve also introduced a rigorous system of qu~lificntion test for promo- 
tion in each grade. ... These mensures have had the happiest effecte on the character and 
efficienoy of the Depnrtment3. 

The scale of pay for sub-assist;~nts of the Great Trigonometrical SurveS had 
been sanctioned in 1821 on Lambton's recommendation [ m, 325, 379 ] ; 

Principal Sub-Assistant skca Rs. 400; or Compnny's RE. 418 [rv, 329 n.4 1. 
Senior selected . ., 250 ,. ,, 259-12-3 
1st grade after normal 3 yenrs ,. ,, 170 ,. ., 177-10-4 
2nd grade after normal 3 years ,, ,, 140 , , ,. 146-6-7 
3rd grade, on appointment . ,. 107 ,, 111-14  

A post of Chief C i d  Assistant on Rs. 600 had bwn z d d  in 1832. 
Tho rates covered expenditure on tents, transport, and horses. No extra trav- 

elling allowance could be drawl ,  eFen for journeys on transfer [ rv, 173, V, 3 4 6 7 ,  
375, 399 1. For the North-West Himalaya series the Surveyor General obtained a 
special "mountain allo~vance" such had beon sanctioned for Hodgson and 
Herbert in 1817 [ m, 34- ; v, 35,347 1. The sub-assistants had to 
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equip thcmeelves for an expeditionof 7 or 8 mont he... and be a t  all times prepared for &ily 
marching in a wide country, EIA well mi ready to encamp on the eummjte of loft,y hills far away 
from ...vihgea. ... The -timate amounts to Re. 108 per m e m m ,  and mi the pay of a sub- 
a~sistant of the third c k  ie only Rs. 107, ... it, is clear t h ~ t  ... the oost of trnvelLing in the  hills 
exceeds the sa laq ,  and in the higher grades it would abmrb th3 greater part  of the  pay. ,.. - . 

Sub-~ssktante  on former occafiions were allowed to c h g e  the extra ex-pense of transport 
in contingent bills, but I do not think that this plan is calculated to work weU in an expedition 
of lengthened duration. ... I would, therefore, propom a HilJ AUowanoe of Rs. 60 per men- 
sem, in lieu of all clnims for t r~nspor t  of baggage, hardships, and dSculties.  ... 'I?lia... leaves 
a balance of Rs. 4 8  to be defrayed by indi\iduels out of their own ~mlaries, md...the balance 
rather ercw& the nominal cost of carriage in the plains, as a sub-assistent generoUy marchw 
aithl 3 camels, the inonthly e q c n s e  of which caries from Re. 21 to  Re. 36. 

Lf, hoaever, the ollownnce be continued throughout the year i t  d l  tend to  compensate the 
abo\,e defect, and provide also in pert for the cost. of equipment ..suited to mountain senice. ... 

The 16  men kept u p  ... on the p r o p o d  mountain allowance ail1 be ax~ailable for clmring 
jungle, ... cutt* pathways, ... raising platforms, planting marlis, and other dutim. ... It sill 
be mr duty to  see that the allonance is discontinued when circumstances no longer require'. 

The allowance was sanctioned and the Surveyor General found tha t  other parties 
pre~sed for similar concessions. He recommended i t  for Robinson's party working 
along the Jammu border [ 210, 375 1, bu t  no t  for the longitudinal series working 
tluough the Araralli Hills of REjpuEna. Strange learned t h a t  Lane had d r a m  
such allowance in Sikh but T a u g h  emphatically declined to extend i t ;  

The only case in which i t  is admissnble is for p a r t i s  employed in the Himalayas, who are 
... obliged constantlr to maintain a large establishment of coolies. Even for that  part of the 
 count^ 1 am doubful of the advantage of pant ing the allowance, in recommending which I 
nas v e r ~  much misled by hLr. h e .  It has been a fruitful source of djfiiculty, en\T. and 
jealous?. ever since, and I have determined not t o  ex-tend the precedent, and most certainly 
not 8s far as the locality in nhich your party is engaged. ... The sub-assistants must ... not 
expwt ...all the lux-uries which are attainable only in level country. 

After further correspondence, and special consideration of Rossenrode's work 
in "pioneering the nay ' '  across the desert to Sind, Government sanctioned 
a special additional allowance of RE. 30 monthly to  aU the sub-assistant survey0 ra...m-ith the 
Great Longit.udinn1 series ... for the time during which theg may be prosecuting their dutiea 
in the desert waste of Rajputana and in Lo-er Sinde2. 

This allon-ance was later extended to the  Bombay part.y for "Kutch and the  
adjoining tracts". I t  was later raised to "Rs. 60, or the same amount. as the  Hill 
alloxance and Assam a l l o ~ a n c e  ", on the representation tha t  the  original Rs. 30 
"has been found irisufficient in practice "3. 

III 1856 an important concession was made which permit,ted an assistant to draw 
trro months adrance of pas when transferred "for the  con~enielicr of the public 
~er-rice", and that  m-11en directed to "join v i t h  the  least practicable delay applica- 
t.ion n i l  be made to Go~ernment  for payment. of t r a~e l l ing  expenses"'. 

Ln 1654 the S u r ~ e y o r  General obtained sa~ict.ion to  the  interpolation of an 
'intel.rnediatey grade on R,s. 220 p.m., t o  bridge the  gap betwean the classes on Rs. 
173 and Rs. 259-12-3. He  further recommended reclassification of the senior 
posts to counter t.he drift to out,side e m p l o p e n t  ; 

The scale ... for the ci\il establishment ... was instit.uted man). y e m  ago [ 403, 405 1. ... 
The change of des imt ion  of the higher grades from the term Sub-As5ist.ant ... to the title of 

Civil k i s t n n t  m i l l  be esteemed a p e a t  boon, indicative of elevation in the social scale. ... This 
title &o lends gradually to the highsst title of Chief C i x i I  Assistnut. ... It sill produce a good 
.effect by ... encoura+g self-respect and a feelug of proper pride [ 403, 403 1. ... 

Many of the senior asistants ...hR\. e now eerved upwards of 22 y-, and more than half 
t h a t  time u-ithout any increase. ... It might be arranged to improve their condition in this 
respect uithout materially augmenting the present expense. ... 

I t  originally d w i p e d  that mcb s w e y  or series ahodd have a commissioned offjoer 
at its head, but p r n c t i d y  the Doprutment has a l w a p  been under-officered, and ... thme or more 

'DDn.6?4(49),6G.toNil.Dept.,l%W7. 'DDn.6J6(lM),SG.toStranEe.7-1&50;W.Dept. 
i o  RG., 27-1-63, 616 ( 221 ) ; cf. DDn. 642 ( 535 ), Fin.  Dept., 6-1040. ' DDn 5 4 7  ( 352 ), SG. to Kil. 
Dcpt.,l&iJ5;DL)n.718(18),rrpl~,1C->56. 'I)Dn.715(349),~0.,%246. 



parties have generally been...under the charge of the eenior members of the Civil eeteblishment. 
I n  the year 1844 a chrup;e allowance of RE. 100 per meneem was sanctioned aa a remuneration. ., 
whioh was c o n s i d e d  a temporary c o m d  allowance [ 429 1'. ... 

A t  the time. ... the  Department, with the exception of tho Bombay branch, ass concen- 
trated in the Lower Provinces, ... and when a oharge fell vacant I hsd no difficulty in assign- 

i t  t o  the assietant whoae 01ai.m~ were strongest. ... The surveys are now dispersed from 
As- on the east t o  Peahaaar on the wwt, and to Karachi and Cuttack on the south. ... 

1 have always made i t  a principle ... that in each quarter there should be a t  least one Civil 
h i s t a n t  a t  kand, a good observer, fit to take charge in case of accidents2. Consequent on 
the dirrperaed state of operatiom ... it will become e m b a n w i n g  to m a n g e  the charge of a 
~ r i e s  with due regard t o  seniority or other individual claims on the one hand, and without 
low to  Government on the other. A temporary vacancy ... may occur on one side of India, 
while the senior Awistant ha\% claim to a charge may be with a party on the  other side. To 
t d e r  him for a temporary purpose may be a great inconvenienoe. ... Hb a s ~ c e s  may be 
specially required with the party to which he stands attached. 

During a long journey &om one side of Indie to another, his services are lost for many 
months. ... The loss of the charge alloaance may appear a hardship to the senior. ... To 
prevent e m b a r r e m e n t ,  ... the allowance of 100 rupees hitherto d r a n  by Civil Assistants in 
charge, is ... abolished from 1st November 1854, and in lieu thereof the pay of the 7 senior Civil 
Ass~stants is augmented by Wty rupees per month. ... This incre~se of a a k q  is to cover aU 
claims whatever on account of charge allowance3. 

The classification and salaries of the C i d  staff now became ; 
Chief Ci~il Assistant Rs. 600 Senior Sub-Assistante Re. 215 

1 Civil h i e t a n t  400 1st class .* 173 
2 Civil Assist ants 350 2nd class .* . 140 
4 Civil 2nd Assistants 300 3rd clnss ,, 107 , 

C i d  h i s t a n t s  are eLigible to be regularly appointed by selection to the charge of a Survey. 
On being so appointed the Civil Assistant sill receive a salary of Rs; 450, and after his first 
-on'sipproved good aen<ce, he d be entitled to the full  anlary of Rs. 600 per rnensemaith 
the title of Principal Civil Assistant4. 

In 1860 t h e  Surveyor. General recommended special allowances that  aou ld  
bring the  pay of his senior c i d  officers more in line with tha t  of his military sur- 
veyors, and of uncorenanted officers of other departments of similar standing ; 

In the yeer 1866 the new code for the Publio Worb appeared in which a new principle was 
adopted in regard to the salwim of civil engineers. Formerly a civilian ... received ... an 
amount equal to the staff allowance only of military incumbents. By the new rules they 
were entitled to an amount equivalent to the combined military pay and staff allowances. 
... Ln this Department the inequality now existing ... must ... deter candideta Erom presenting 
themselves. ... I...recomrnend, in justice to my ... c i d  i l i s t a n t s  of the Survey Department 
that they should be admitted to equal privileges and prospects. ... 

I would recommend that the C i d  i l k t a n t  hlr.  Henneasey, who is on the aame footing 
ss the military officers, should now receive Re. 250 per mensern in addition to his preaent &, ' 
whereby his mlwy aould be equivalent to that of a Lieutenant holding the same office, and ... 
he ahould have a prospect equivalent to the pay of a Captain with st& salary of a 1st 
A.ssktnnt after 5 years further eervice. 

For the Chief Civil Assidant I would recommend the pay of a Lieutenant. For the 3 Civil 
Assistants and extra Civil Assistant I aould recommend Re. 200 in addition, being equivalent 
to the pay of an Ensign, m d  to the 3 Senior Civil 2nd Assistants, including Mr. James, aoting 
Chief Draftsman, I recommend an addition of Rs. 160. ... 

T h s o  recommendntions are urged on the grounds of equalking the proupecta of the Survey 
profession with that of the D.P. Works and other branch- of the Government services. ... 

h i d e s ,  ... wbie  high t r a v e w  allowances are pnsed to the members of the Civil Service 
and D.P. Works, the members of this Department, who are so much more under convaw. 
recoive none. The rates ruling in other depnrtmenta are 6, 4, and 3 rupees a day. To plnce 
my Department on a footing of simple equality the =me rates will be necesae+. 

Government refused to make any increases that  m-ould i n v o l ~ e  increase of 
expenditure, and the hLiLit,ary Auditor General pointed out  that  the  salaries had 
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been fixed in 1833, not in "ancient times" [ 376,383,399 1. The Surveyor General 
retorted that the order of 1833 merely confirmed the old salaries which dated from 
Lambton's days and added the post of Chief Civil Assistant ; 

In fact, the salariee were virtually reduced 44 per cent by the substitution of smut for 
siccu rupeea [ I : 2 54, n.3 1, and therefore, pro lanto, actually stand lower than in anoient times. 
In 1833, ... although that was a period of great retrenchment, it wee admitted by His Excellenoy 
Lord William Bentinck that the sahiea of Surveyore were already 80 low that no reduction 
could be made. They were, therefore, left ee they had been firet fixed. 

I t  waa not until a little &r 1833 that the competition began hom which the Survey 
Department has continued ever eince to suffer [ 403-4 1. ... Seeing the reality of this competi- 
tion in the market for educated labour, the Civil Service and Departments ... have all raised 
their terms, while the Survey alone remains nearly in ita primeval state as regards salaries 
[ 399 1. ... No less than 36 eecegsione have taken place of experienced hands, the reault being 
retardation of progress and increaee to the real coat of the work. ... The ... Prinoipal, Roorkee 
College, etates clearly ... that none of its students would take service in the S~u-vey Department 
because the pay and prospects were ... inadequate. ... 

I would ... offer my reepeotful advice that the arrangement ... of extending the hill and equip- 
ment allowance to. ..the Department generally ahould be motioned ... to prevent secessionsl. 
By 1862 these recommendations had been sanctioned, but the equipment and kill 
allowances had not been extended to the whole Department2. 

In  June 1862, the first twelve of the civil establishment stood thus ; 
C. R. Lane Chief Civil Assistant Re. 600 H. R. D u h n  Extra Civil Basistent, Persolla1 

Amistaut to BTB. RE. 370 
J. W. Armetrong Civil Aepiatant 460 J. Do Costa Civil 2nd h i s t a n t  302-12-3 
W. H. Scott Chief Draftman, Dahra Din  450 G .  H. W. Shelvarton ~9 309-12-3 
R. Clarkeon Civil Aaaistent 400 N. A. Belletty 300-12-3 
J .  0. Nicolson 450 C. J. Catty 333-123 
W. C. ~ o s e e ~ d o  ,, 373 W. H. Johnson e 309-12 3 

There were also 30 sub-assistants drawing from Rs. 107 upwards [ 40 j 1. 
In 1854, f o l l o e g  the death of George Logan, Hennesaey was advanced to "the 

senior division" as 2nd Assistant, and again in 1858 to 1st Assistant. Two yeam 
later Henry Keelan also, who had been permanently appointed to charge of a party, 
was advanced to the full status of 1st h i s t a n t  to fill the vacancy caused by the 
retirement of Major Strange. Waugh thought the younger military officers were 
rn yet too junior ibr promotion from-2nd ol&, 
and it ia found inconvenient to have eeveral 050aze nearly of the same standing. ... I think 
i t  would be e good opportunity to afford some encouragement to the Civil Aashtentg ... by 
transferring thie veoancy to that brench. ... I have ahem the great ddieoouregement the Civil 
h i a t a n t s  hsve experienced on account of the inadequacy of their aalariea, and the greet 
e x p e w  they are subjeoted to in constant travelling. At the ~ s m e  time aeveral...hold charge 
of aeries, and perform all the duties entrusted to military lat Assistants in euoh commands. 

Mr. Henry Keelau, in partioular, haa held oharge of a p&y for several yeers, during which he 
hee d i e t ~ i a h e d  himself by hie ability, zeal, and judgement. Indeed, he haa given me 80 

muoh ~etiafmtion ee an obE0~er and suaaeeeful trianguhtor that he has been employed in the 
mod important operatiom and higheat o h  of obsel-mtione. He ia now oonduoting the 
Rahoon meridional eeriee, a oh- pmisely analegous to that held by military let ARS&IUL~. ... 

I...recommend Mr. Henry K e e h  for promotion to the vacant situation of 1st Aeeistant, 
to whioh a aelery of F&. 618 per meneem ie e t h h e d ,  and I would recommend Mr. William 
Charles Rowmode, a moat able and diatinguished 2nd AsEktant of 22 yeam W i n g ,  for 
promotion to the g d e  of Civil &htent on e 8 8 k y  of RE. 373 per menaem, whioh will be 
vaoated by Mr. Keelen's dvenoement. 

The meeeuree will in no way inoreeae the preeent oo8t of the G.T. Survey, while they will 
be moat benefioial to the Department on eooount of the encouragement they will give to the 
meritorioue and hard working oivil eatabliehment8. 

Thie advancement of epeoially selected civil aaaietmta to equal departmental 
s t a t u  with military commiseioned officere had indeed a most wholesome effeot on 
the civil st&. However humble the role of the junior s u b - d t a n t ,  he now had 
some hope of rising beyond the s n b o ~ t e  grades. The opening up, however, of 
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such opportunities sometimes led to complaints, and there were from time to t,ime 
occmions when an old and tried civilian resented a charge being given over his 
head to a young and inexperienced military officer. The Surveyor General had 
to remain the sole jndge. 

Whilst the officer in charge of a principal series was responsible for the lay-out of 
triangles ancl selection of stntions-macle all "final" or working observations-and 
took a leading part in computations-he allotted definite tasks to his three or four 
assist~nts. To the most experieilced i t  was usual to entrust t.he approximate 
series in advance, nlllich involvecl the selectioil of stations to form symmetrical 
triangles, and the observation of sufficient angles to give approximate positions. 
One or more assistants were cleputed to clear the rays, build platforms and 
towers, and conduct minor or secondary triangles, either for ray-trace lay-out, or 
for the fixing of secondary points [ qS-113, 117-20 1. It 11~as the general practice 
to employ the last-joined assistant as rocorder and observatory assistant, and the 
officer in charge mas thus able to train him personally in the elementar- duties 
of observation and recording, the various processes of tab out the angles ancl 
computing, and care and maintenance of instruments [ 116-7 1. 

The Surveyor General writes to Hill on his taking over charge of the Coast 
Series with four ~ssistrtnts [ 22 ] ; 

The senior of these. Mr. Clarkson, hews a deeervedly high character for ...skill in his pro- 
fessional duties ... and uniform auocess in all hiR undertakings. ... During the last year and 
a half he had the honour to conduct the Malunche meridional series under peouliarly arduou 
ciroumtancea, and ~cquitted himself ... to my entire eatisfaction [ 14 1. Although suffering from 
i l k  himeelf, and with the greater portion of hiu atablishment prostrated, ... he persevered 
with udinohing comtency until he carried the series beyond the region of pestilence and 
d i m .  ... Inall owes  of difficulty you will find him like an additional right hand [41=j-6 1. ... 

Mean-. K i a n  and James r W.R.N. ] have both served some yeam in the department, 
and have acquired a practical knowledge of several parts of their duty, so that you will find 
them immediately available for work. Mr. Lawrence hes only lately joined, but. ..under able 
guidance and tuition promisee to become an efficient eervant of the State. ... You will pay the 
greatest attention to...these young men, with the view of their be* fully trained up in every 
b m o h  of their profession, and instilled with good prinoiples and hebita. ... 

Keep your sub-asaiatante fully informed respecting all your movementa end intentions. 
Without a clear knowledge and conceptionof your p h w  they cannot co-operate with you effec- 
tually, ... nor aan they ... work zealously and judiciously in furtherenoe of the ... work. I t  ia 
more particularly your duty to keep your mnior assistant appriaed of your p h  and inten- 
tione, so that in case you yourself fall sick, he may be able to mrry on the work systematicelly 
without undoing or redoing any part. ... During the pset mason a11 your sub-mistante Beem 
to have been kept in profound ignorance of your...intentioml. 

In approving Du Vernet's proposal to leave his sub-assistants a t  AUahkba 
whilst the rest of the party moved to Dehra Diin, Waugh expressed sympathy for 
their request to be left in comfortable quaters  during the rains [ 366, 368 ] ; 

Their prayer is a very m n a b l e  one, and...they are entitled to much consideration after 
so many years of toil and privation, and more partioulerly after eo sucoessful a performance 
as that of hat season, which oould not p e b l y  have been brought to a satisfactory conclusion 
without edraordinary exertions, zealously and heartily rendered. ... 

Mr. Mulheran is more partiouhly deeerving of oowideration, as he has invariably been 
~seocieted with success [ 416 1. ... I am very glad that it ia in my power to oomply with their 
requeet without injury to the publio servioe. ... I have that oonfldenoe in the aub-mshhnts 
of the O.T. Survey se 8 body th8t 1 am persuaded thep would, when oalled upon, meke every 
v n a l  W o e  for the honour end euocteee of the Department, end willingly follow their 
oflcers through eny dengem end diftloultiee. NO o h  of men in Indie go through more 
herdships and privations, and none are more oheerful, ... obedient end loyala [ 381 ; t-page 1. 
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Armstrong had bee11 a first claas surveyor in his younger days but lost energy 
as he grew older [ 415 1. He coulcl certainly write an amusing letter, such as the 
following to Logan from the Hurilaong series in March 1849 [ 13 ] ; 

I have but a short time ago returned from a...fatiguing minor 8UWey which had kept lne 
from camp ond its little comforts hom sunrise till near sunset. ... The Hurilaong series some- 
how is fated to labour under difficulties. ... Not only has Terry left me, but Mr. Belletty has 
thought proper to fall ill too, and is gone off to Benares for medical aid, whilst I am left alone 
unscathed by any complaint but that of being actually "three persona rolled into one", a 
corporation which it requires tinle to soe whether my slim figure will be able to carry. 

-1 have lately often wished I had a baboo like yours to assist me, and I will t r y - i y  hest 
now to procure one to do some of the drudgery of the office, and o little, even, of the observatory 
work. ... I am thinking how I shall manage to get through my azimuthal observations next 
month alone. ... If the worn comes to the worst I s h d  make bold to beconle acquainted -with 
some of the Christian planters hereabouts, and get one of them to lend me a hand. ... 
. About John Rossenrode comu~g out to me, I must cry "pardon" with the best grace I can, 

for I shall never be able to manage him if you have failed. There was UI your t,~.eatme~lt. of 
hiln as much of kindnese and conciliation rn should hare made even his incorrigibility good, 
but he seems quite impervious to such treatment. ... 1 should think Capt. Du Vernet's series 
would just do hie business for trim orie way or the other [ 413 1. 

I shoulcl think you will complete a good portion of tho North Longitudinal series by the 
time you close work, and it is likely you mill have Masuri for your quarters next rains. Crip- 
pled as I am, I would have muoh liked your coming here where we are to onntou, for more 
m o l l s  than the advantage of having your advice in ... my computatiom. 

I have doubts whether Terry will go to the Hills for change of air. ... The long period ( 10 
m o n t h  ) ho proposes being absent ... is to be on full pay for 3 months, and should his. ..halth 
require a prolongation of leave he will get it on half pay. Now, Terry is such e ~pendthrift 
t . h t  half-p:3y d l  never do for him in... Mnruri, and I should not wonder if he ie driven to return 
to the series hom Allahabd after his three months are out. ... 

I heve three more hill stations and four tower stations to observe a t  before I close this 
w o n .  ... The Soane is a great bother to me on account of its mnds, and already the drifte 
when the wind blows ere anything but Bdapted for long views. ... However, ... there are 
h o p  of some good change in the weather between this and May next. 

R a y  remember me to the johnny's with you. I am sorry to hear of poor Henneemy 
having been ill. He ie e good boy, and though he is either too lazy or too busy to wriM to me, 
I have...much anxiety on his account1. 

It  took Hennessey several months' leave to recover his health, and he WM ill 
egdn when on minor triangulation in the Punjab two yeam later [ 37 ] ; 

For now nearly three months...I have been suffering most oruelly horn ill health, until a t  
k t  my e d t e n c e  haa beoome perfect misery, ... and this though I have denied m m l f  everg 
indulgence. ... The irreguhr and trying life 1 lead nullifi88 the effeote of both oare and me&. 
cines. ... I...beg to resign my situation in the Great Trigonornetrid Survey of India. ... 

I have struggled on thus far, enduring mieery that might be deemed fabuloue, and ... will 
1 hope be able to oonolude the survey of the Rev- a t  M o m ,  beyond whioh the effort...would 
be both bootless to the publio senrice, and deeply injurious to my health. ... 

Though the expo6ures to the...pestileatial t a t s  of O O U n t r y ,  mid inolemenoiee of weether... 
have reduced me, a t  my early age, to...a oon6rmed valetudiaerien exktenae, I m o t  -0 
to remember with feelings of emotion the Department to whioh hrrs been devoted an entire 
etege of my life, ... from my boyhood to my primea. 

He recovered his health and stayed on happily in the Department ; with aden-  
h r y  employment at Dehra Diin and Mussoorie [ 343-4, 4161 1. 

Thorough trajning waa of the utmost importance, and during the remss m ~ o n  
of 1866 Strange, as Sstronomioal assistant, waa direoted to initiate 
the young gentleman a t  heedquartere m t l y  admitted to the Department e...into the rough 
d j ~ t m a t ,  use, end meint8n&u0e...of the ~emb? o h  of theodolite, h m  6 inohm to 14 i- 
in diameter. ... The oh.. .wil l  meet ... twioe in 8 n k ,  my Mondey end Thureday mornings, 
wmther *tting, or. ..in the afternoon...in the obeem8tory [ 138, 343 p. ... 

Married men were not welcomed aa 3rd o l w  sub-aaabtmts, and the Sweyor  
&neral writes to Yaschoud, whose married state had not been disolosd ; 
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My objection to married men entering the Trigonometrical Survey are founded solely on 
a consideration of the difEcultiea which pereons so oircurnstanced esperience in maintaining 
themselves ... on the salary of the jullior grade ; added to which it is also difEcult for them to 
devote their whole attention to ... their duties. ... I could not conscientiously have recom- 
mended your appointment if I had been previously aware that you were a married man. 

Now, llowever, that you are a servant of Government, it would not be proper to allow 
any private circurnqtqnce to influence my opinion of your ... discharge of your duties. ... If it is 
your wish to resign, ... make a formal application1. 

Paschoud resigned the following month but mas re-admitted later in the year 
after further evainiilstioil in mathematics ; the Surveyor General consented "to 
overlook the past". Five years later Paschoud took his own life. 

We may Ilere note the nlonthly budget put forward by an Assistant Revenue 
Surveyor who was pressing for promotion from a salary of Rs. 150 p.m. ; 

My family at  present co~laists of my wife, self, and child 12 months old, and I expect an 
increase before two months expire. I have ... inserted every item of monthly expenditure, and 
you may object to mine of them, such as brandy and wine, and cigars. ... The labourer who 
earns a shilling a day spends hie penny to raise hie spirits after the toil of the day, and not 
possessing the means to drink beer or wine, I use spirita. ... I...dare not deny my wife the 
common neceaseries of life when she did not want a few of the luxuries before she married. 
To my aged grandmother Rs. 10 &?k Rs. -6 keeper  Rs. 4-8 
Subscription for my wife ,. 10-14 Ayah ,, 6 Chowkidar ,, 4 

Table expenses, including sago, eta., for child, tea, breed, and butter ... Rs. 30 
Houae Rent, a t  an average the whole year round ... ... ... ., 30 
3 bottles of brandy; 60 oigem, and ooceeionally a bottle of sherry ... ... ,, 8 -- 

Amount of salary ,, 150 Total Rs. 123-6 
When 30 rupee are mentioned ss houae rent the whole year round, travelling expenees 

whilst in the mufuasil are includeda. 
Protest against Sunday work was occasionally raised aa a nuisance value, rather 

than with any genuine conviction [ IV, 378, 395 1, and Waugh thus states the case 
for a.T.s. parties treating Sunday as a workmg day during the field season ; 

The practioe btes from the origin of the G m t  Trigonornetrid Survey. From the nature 
of the climate, ... the dumtion of the field eeeeon is... more or leae limited, and it is eometimes 
extremely dengeroue to prolong the stay of 8 party in the field. For this reason it haa alwepe 
been an objeot not to lose a single day in the field lest the health of the party ehould suffer. 
There are many instances on reoord of serious oonaequenoee eneuing from the loss of a aingle 
day. Mr. Joseph Olliver ... was detained a month at  a station to oomplete a single set. ... 

The institution of the Sabbath was introduced ee a day of rest for man and beest, but during 
the course of the field season there are mauy days when halts are oompelled by resson of hez; 
weather and other circumstances. There is, therefore, usually no urgent want of reat. On 
the other hand there is no possibility of attending churoh on Sun- in the junglea, while 
the duties executed...need not in any way interfere with private devotion. 

The businees of the Trigonornetrid Survey in the field is not a matter of routine like 
ordinary l&d eurveying, or ... office work. ... Our work ia dependent on climete end weether 
end oan only.be oarrid on aucoeesfully by availing orleaelf of favourable opportunities. ... 

The a.T. Survey is not a solitary in8tence of such work8 of necessity being performed by 
Christians. Ships are worked on Sundaya, and obeervatiom ere taken for the purpoees of 
navigation, ... as well BB ordinary domeetic dutiea in every dey life. ... No neoeesity can be 
greater...than that of withdrawing a party es w i l y  t~ poeeible h m  an unheelthy h o t .  ... 
The average field w o n  is 7 months ; on the C o ~ t  Geriea i t  ia lesa. But i t  is eaey to oeloulate 
thet if one day in seven ware warntad in idleneea, the pa* would be detained in the field nearly 
e month longer, to the prejudice of their healthJ. 

On the Medrae revenue survey Priestley protested without avail asainst a 
Government order forbidding Sundey work. He feared 
that the annuel outturn...would thereby be reduced about 150 square milea for the whole 
number of ameens, and that the rest on Sundays would only afford the latter an opportunity 



of quitting thoir aork, and going about to see their friends a t  a distance, the  fatigue of 
which would unfit thorn for the next day'e work'. 

. . . . 

Since t,he great majority of the ciril assistants were recruited as schoolbogs of 
14 to I 6  Tears of ago, i t  is not surprising tha t  thore mere occasional instances of 
misbeha-iiour. A very small number turned out  to be thoroughly =atisfactory, 
either from idleness or persistent lack of dbcipline. These young men, a s  well as 
those.unsuited to the a o r k  in a professional wa1, were generally recognized in 
the course of the  first gear or two and discharged, or persuaded to resitn. KO 
officer x h o  had bu t  three or four assistants could tolerate continued idleness, 
m i s b e h a T i ~ ~ r ,  or ineptit'nde of one of them. Prorision was made for such 
e a r l  weeding. 

young men from city life, especially Life in Calcutta, mere seldom suited t o  t h e  
hard Life of a surreyor in the  jungle, and K a u g b  writes fiom Calcutta ; 

h v e  of absence is always injurious to the interests of the Department, and I a m  ... reluctant 
to ~t it, but mom particuhrlg to %it Calcutta, which is the v e q  last place I should ever 
a ish a w e g o r  to come to. A short residence here is utterly destructive of all the good 
}*bits of our D e p d m e n t ,  engenders luxurious taste and expensive habits, whereby a surveyor 
is rendered thoroughly inefficient. The people here are 8 poor set compared a j t h  our manly 
and ~4gorous ... sub-assistank, ~ h o  are certain of corruption in such a phce2 [ 438 1. 

A taste for expensive liring u-as sure to lead t o  trouble, t o  the b ~ r r o ~ ~  of 
money and the burden of debt. The borrouing of money from the  money-lending 
caste of kho1Esi.s was a par t icular l~  objectionable oflence, to be sererely punished 
[ rr, 3741. The brightest and most intelligent boy could never make a good ~ o r k e r  
in the d d s  if he  was al-xacs hankering for the  fleshpots, or ~ o r r i e d  by debt ; "those 
who do not practi ce... self-denial can never expect t o  rise to    tat ions of confidence"8. 

Lack of discipline sras particularl_r undesirable in  a small unit such as a triangu- 
lation party, rrhere strenuous work and constant fever under solitary conditions 
in the nil& vould often lead to  Frayed tempers. Reginald nTall;er, b u t  recent11 
given charge of a party, reported George T e r g .  his senior assistant of 14 years 
ser-rice, for insolent beha<our, submitting "roluminous correspo~ldence" t h a t  had 
passed betsreen them. Waugh had much regard for Terry but could n o t  orerlool; 
such &conduct ; h e  m i t e s  to  T a k e r  ; 

3Lr.Te rg...hns taken offence a t  gour treatment of him from the very beginning ; ... after 
brooding for months over slights ... either fancied or real, his ternper got the better of him. 
hLr. T e q  has served 1 4  years in this Department; ... his conduct has been invariably correct, 
his dem-our respectful, and his chcvecter strictly honourable. Although he has ... for the 
most part been employed under my own orders, h e  has also served under Captain R c m y  and 
3f.r. Logan, mid we hsd only one opinion of him. ... 

J 3 e - h ~ ~  no valid reason to  object to the style of your letters; ... even admitting all he 
ad\-mces, still i t  cannot just:@ ... his disrespectful behaviour. ... 1 have therefore ... removed 
him to the Gurcrani Series, in ahich part1 he will be placed under n senior sub-tssktant  and ... 
s t a n d  2nd instead of 1st. ... 

Although ... Nr. Terry hss  no right to complain of the style of your.lettem, ... they appear 
to me ...to h needlessly dictatorial in t,one, and verg iq  ... upon the bounds of civility. ... I 
t& eo dictatorial a style is b p p r o p r i a b  as a d d r e d  to c i ~ i l i m ,  and more particularly 
t o  the sub-assistants of this Department, who as a body are ... remnrknble for their cormc~t 
hhaviour and loyal disposition. ... The rule in this Department is that the simple eqr-ion 
of a aiah on the part of a superior is considered tantamount to an order. ... 

Idlen ees... could only have beon t a m p o r q ,  and colmquent on the very hard hbo- pre. 
~4ously undergone-a relaxing of a bow long stretched. Cousidering the quantity of work 
executed by Four p'arty 1 s t  =on, i t  is clonr tLnt all must have aorknd hard4. 

Waugh at the same t.ime repro~ed  Torr j  for "a r e r j  impropor of tamper" ; 
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You m y  tha t  Lieutenant Walker never b e h ~ v e d  towards you in the  Bnme kind manner 
tha t  you were tteetad by Captain h n n y  or w. Logan. or myself, b u t  aaa i t  reasonable ...to 
expect the same...consideration &om a perfect stronger 88 from those with whom you have 
for ymrs been intimately associated 7 

I knew you aa a little boy of 14  of age, and you have grown u p  to manhood under 
my eye. , You have accompanied me in many wanderings, and we have passed together through 
Beieral eventful ... scenea ; ... we have treated you more as a parent would a &. ... You c&- 
not reasonsbly expect the  =me ... indulgence from, a perfect stranger. Lieutenant Walker 

. . 
knew you only as his head asSi9tant. ... 

Let us hope tha t  under Captain Du Vernet you will ahew that  your former good conduct 
was not merely the  result of mrving under certain officers, ... more their merit than your own1. 
T n o  Fears later Terry got into trouble through tv-ice assaulting villagers in the 
Gorakhpur District. This was reported by the N.W.P. Government and the Govern- 
ment of India ordered his dismissal2. 

Amongst the very few individuals of quarrelsome, turbulent, disposition were 
John Rossenrode [ rv, 335 ]-son of that  excellent surveyor, William, and brother of 
the equally valued assistant JTilliarn Charles [ 416 ]-and Charles OUirer, son of 
Joseph. who had so long and distinguished a surx-ey career [ m, 491 1. 

ITiaugh describes John Rossenrode as an inreterate grumbler and serious trouble- 
maker, with an "intriguing and discontented spirit, ... the moving spirit of e r l l  in 
my camp". He passed him orer for promotion in 1850 and transferred him to  the  

.Bombay party from which he resigned in 1852 [ 103, 193 1. Thirteen years later 
Rossenrode begged n-ithout result for re-employment ; 

I have pasted from loving the Rays of folly, sin. and death to tha t  of ru tue ,  light and 
Life, and, thinkine that  ... I may be enabled once more to fill a post in the Great Trigonomet- 
ncal Survey ... usefullj-, and so return to my old profession ...to end my earthly labours. I srn 
a family man of a i f e  and three children'. 

Charles OUiver Fas responsible for trouble in the Coast Series under Clarkson, 
and the Surreyor General noted that  his manners had nerer been good ; 

During the  cold w o n  of 1 8 4 8 4 9  he aaa...with CaptRin Du Vernet'e party in the Kohistan 
Jalandar, and ... happened to fall into the hands of the  hmrgonts  by a h o m  he was d e t ~ n e d  
about a week [ 35, 474 1. ... Beyond the  inconvenience and discomfort incidentd, ... T a m  not  
aware thnt he suffered in any way. and for the  lose of his baggage he received compensation. ... 
The whole adventure seem t o  have had the  bad effect of turning his head, eo tha t  from this 
time he  begm t o  cor~qider himself a hero of romance. ... 

During the ensuing season of 1850 ... Sir Henry Lanrence, K.c.B.', President of the Board 
of Adrninistrntion [ 272 n.31, happened to be p a s i n g  that  way, and called a t  the sub-assistant'e 
tent, ... making enquiries about his work. blr. C. OUiver, far from appreciating the con- 
d-ension of the Chief Authority in the P'unjab and rendering the. information sought for, 
was uncivil and disputod Sir Henry's right to  interfere. ... 

I need hardly add how d ~ p l y  mortified I felt on learning that  a member o f  the Depart- 
ment under my control ... had been gui l ty  of gross disrespect towards a personage of Sir H e w  
Laurence's high poaition. ... M r .  C. OUiver being a t  t ha t  time a t  my headquarters, I sent for 
him and recommended him to make a d t t e n  apology. This he posjtivelS declined to do. 

The official complaint made to  Du T7ernet from Lahore stated that  
the  President of the  Board observed tha t  Mr. Olliver ... M.. .pom' t t ed  to  be cut slmoet 
the  whole of a p s p u l  tree c l o ~ e  to hie tent. ... \ h e n  reproved for so offending the prejudices 
of the people, 3Lr. Olliver, instead of expreming reg-ret, a a a  disposed to be uncivil ; on which 
account the Prasidont desired the teheildar who w ~ s  p r ~ e n t  to  report the circumstnnce to  the  
&bgistrate of R a n g r ~ .  ... A person who . R O U ~ ~  m l f d y  dmtroy a pwpul tree for fodder for 
hie cnttle ... is likely enough to  commit other outmgw on the  feeLings of the people5. 

Ollirer was theroupon transforred to t110 Coast Series, and shortly a f t e r ~ a r d s  
startcd uriting a series of anonymous ]otters impugning the work and charactor of 
ELd, the officer in chargo. The authorship of these lottsrs wa? firmly pinned on 
him, and in viow of his generally insubordinate behariour he was requested to resign, 
which he did during 1851.2~. 
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George Howard [431] was 8 more pictureeque sinner. The local magi~ t ra te  
complained t h a t  h e  had ridden "furionsly ... on a large black horse through the 
tom of Viz~gapatnarn, and e r i d e n t l ~  the worse for liquor, ... on Sunda j  afternoon". 
Howard replied that  he was not intoxicated, bu t  that the  horse was a new one. 
A local tradesman complained that  Howard had visited his house in a drunken state 
and demanded admittance. He threatened to beat the  serrant  and enter the house 
with his horse. The animal came u p  t ~ o  of the  s t e p a n d  backed, and "Mr. 
E o n  ard made use of very impropcr language ". HOB ard gave a lengthy reply 
mit ten  on black-edged payer, in beautifully neat handwriting. He  resigned a 
year later'. 

George Logan ;-as quite the most successful of all t h e  c i d  assistants of the 
G.T.S. ; coming out to India  in IS30 at tho age of 21 he  vas fitted into a t.emporag 
post at the  Calcutta observatory where he  did so well tha t  b~ 1643 Ererest  had 
given him permanent charge of a field party [ I V ,  3801. Wit,hout being a mathema- 
ticia!! h e  had a flair for practical geodetic uork,  and produced results of the  highest 
order. ' His organization and control worked smoothlr and efficie.ntlj, and 'waugh 
considered his y a r t ~  the very best training ground for h.k young officers, and Logan 
llimself "a yery raluable example to a debutant 7'2. His death in 1654 a a s  a great 
loss to the Department and shock to K a u g h  personallj. , 

William James and John Peflon had both be.en sereral years in the  Depart- 
ment. before Everest's return in 1630. James joined trhe Revenue S u r ~ e y  under 
Hodg~on in 1621 [ m, 363 ] ; he -as transferred tc, the Q.T.s., in 1832, and did 
~ a l u a b l e  work on the Budhon series and then on the  Groat Arc until giren charge of 
t.he Gora series just before Ererest's departure [IV, 376 1, b u t  died the  i o l l o h g  
year. Three of his sons followed him in t h e  Department. The eldest, Killiam 
Richard Nix, joined in 1641 and resigned in IS54 to join the prorincial c i d  service 
as Deput,y Collector at Jhgnsi. J o b  Owen Nix, appointed in 1645 [pl. 24 1, 
was an outstanding draughtsman u h o  was of the  utmost s e r ~ i c e  to Robinson on the  
R.r?walpindi surrey both in planetabling and mapping. In 1856 hewas posted to 
charge of the  Calcutta drav-ing office where h e  rose to become Assistant. Surrepor 
General in charge of mapping. H e  retired in 1884 n i th  the rarlk of D e p u t , ~  Super- 
int.endent 2nd Grade. Another brother Joseph Arthlu Kix a a s  appointed to  Robin- 
son's part3 in 1650 but resigned in 1854 for the  junior c i ~ i l  serrice [ 21 I ,  403. 431 ]. 

Pej-ton, son of a.Superintonding Surgeon, had joined E ~ e r e s t .  a t  Hjderiibiid 
1623, and was under Olliver on the  Calcutta longitudinal series. H e  was 

appointed Deputy Computer in 1632 and accompanied Everest up c o u n t r ~ ,  taking 
charge of all the  computat.iom of the  Great Arc. After Ererest's departure he a a s  
given charge of the  Calcutta meridional series, on the succ;essful comple.t.ion of 
which in 1648 he was appointed Chief ad Assistant. H e  q-as thoroughlj- reliable, 
and in 1652 Jl'augh was very glad to put. him 'in charge of the  East  Coast series 
ahere  t h e  slow progress had given much anxiety. In acknowledging Pej-ton7s 
application to resign t h e e  years later Waugh describes him as 
the only old and experienced member of the Depnrtment left to me in whom I can repose 
unbounded confidence. ... I repeat ... the deep r e p t  with which I p e r s o w  look fornard to ... 

deprived of ... one of the most able of the executive officers of the Dopartmsnt. ... It 
will...be a pleasure ...to report to Government on your distinguished career, ... and to m- 
p-nt the nature and extent of the sen-ices rendered by yourself over a period of 32 y- 

by a single day's Iseve of abmnoes. - ' 

Pe+n retirod in April 1656', and his nephew James, a h e  topographical surTeFor 
and draughtsman, served in the Department till 1666 [ 428 1. . . 
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During Everest's time Armstrong had held charge of the Ranghir series for con- 
aiderable periods during Waugh's absence on the  Great Arc [ rv, 65-6 ]. H e  took 
charge of the  Karara  series from Shortrede in 1845, and of the Gora series from 
Garforth in 1847. H e  was then given charge of the  Hurilaong series, on the  close 
of which in 1852 he brought the party up to the  Punjab [ 31-3, 52, 361 1. Being 
dissatisfied with his work on starting the  Jogi-Tila series R'augh withdrew him to 
headquarters at Dehra Diin and then sent him to  the  h d u s  series in 1856 ; 

It would have been more agreeable to my  feeling^ to  have spared a gentleman of your 
standing ... so troublesome and expensive a journey, and I had, in fact, hoped to have the 
benefit of your ... talent as 8 computer in the General Report [ 366 1, but ... last year no leas 
than 11 cmualties occurred. ... I am therefore constrained to deprive myself of your servic- 
in order that  an experienced civil i l i s t ~ t  may be 6 t h  the Great Lndus party. ... I will 
recommend that you should be allowed a boat of 1,000 maunds to  convey yourself and estab- 
lishment a t  the public expense f?om Ferozepore to  Kotri [ 48, 484 ]'. 

The  following year he decided that  Armstrong would have to be passed over for 
the  post of Chief Civil Assistant on Peyton's retirement [ 4101 ; 

The extreme amiability and gentleness of your disposition renders your private character 
eetirnable, ahile the talents a i t h  rhich you are endowed, and the acquirements you formerly 
cultivated, ha re  been duly acknowledged and rewarded. Nevertheless, no one knoas better 
than yourself that  all thess personal advantag -...have been in a great measure rendered 
inffectud b-j a fatal lethargy which ...y ou have allowed to creep gradually over you, notwith- 
standing my repeated warnings, until i t  hm...sapped your force of oharacter, ... rendering 
you unfit for any position but one of subordination and mediocrity. ... Neither in the con- 
*elusion of Hudaong  meridional series, nor the outset of the Jogi Tile did you acquit yourself 
to my satisfactiona. 
Amstrong continued as assistant in various parties until he res iged in 1864. 

Lane heId charge of the Calcutta meridional series during season 18434,  and then 
continued as assistant to Pe-+n. He  took charge of the hIaluncha series on 
Walker's death, and moved r i t h  that  party t o  RiijpuGna to work as senior assist- 
a n t  under Renny and Strange. To his petition for advancement to  independent 
charge, Waugh commented that  u a n t  of energy is 
the weak point of his character, and perhops the only weak point. Hb intelligence and 
capacity are undeniable, ss well as the amiable traits of his disposition, ahjch hsve a l w a p  
rendered him a valuable assistant to others, but when he ia left t o  his own rmources there ia a 
annt of spirit a n d  activity, which t h r o r  a dull torpor over all his proceedings3. 

Lane took over charge of the 2nd Hill Series from Strange a t  Karachi on 1st 
February 1955 [ 44 1, and started the Rahun meridional series the folloving season. 
In 1856 he was promoted Chief C i d  Assistant [ 405-8 1, and then was transferred 
to charge of t h e  Assam series, where progress had been held up by sickness. 

Scarcely had I decided [ mites Waugh ] on Mr. Lane's deputation to Assam when Mr. 
N i c o h n  wss compelled to apply for 12 months leave ... to Europe to recruit his shattered 
health. ... Mr. Lane had now a trying tnsk before him...--climatic and physical difEiculties of 
no ordinary character ...- reorganization of an establishment crippled by death and disaaee... 
-and he hsd to prosecute a long journey to the scene of operations. ... 

I would recommend him ... for an additional Rs. 268 per mensem to make his Balarg equal 
to  t h a t  of a lieutenant in the Army, and 1st h i s t a n t ,  Q.T. Survey [407]. 

Lane extended the series through Assam and southwards along the Eastern 
Frontier till 1865, and was then moved to the more oomfortable charge of a levelling 
party tiu he retired on pension in October 1871. 

Clarkson heId charge of tho hlduncha series a t  intervals from December 1843 till 
September 1645 drawing high praise from the Surveyor General [ 14,409 1. He was 
then transferred t o  the Coast Series as senior assistant first under Hill, and later 
under Peyton, Strange, and Basevi. He  b,jld charge a t  frequent irtervals, and was 
considered " one of the ... most accurate obser~ers  in the Department ". He 
was howerer, handicapped when holding charge by the poor work of some of his 
msistants-stations badIy aited-to~em badly built-insubordination [ 2 4 7  1. He 
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h d  hardly the  strength of character to m ~ k e  a good leader, though h e  was s 
first-class assist&~.nt under a good officer. He retired during 1864 [ 22-9 1. 

H e q  Keelan was a first-class officer in every way, and had been one of ever eat'^ 
most t.msted young msistants on the Great Arc [IV, 384 1. H e  particularly &- 
tinguished himself running a minor series of triangles though t h e  tremendous 
Him&layan gorges of the  Sutlej and Spjti rivers during 1851-2, and did good 
work in charge of a detachment on the Great Indus series, 185s-60 [ 48-9 203-4 1. 
H e  spent seasons 1860-3 on the  Rahun series in REjputZina, being promoted l a t  
Assistant on Rs. 618 in >lay 1861. H e  continued to  hold charge of important parties 
till his retirement in 1875 at the  age of 57 after special extensions of service. His 
son Henry Elliott carried on the good name for another twenty years. 

James Mulheran had always done well in the triangdation parties, and brought 
himself to  special notice by exceptional work on triangulation and-planetabling in 
the  high Himiilsyan regions of Kiingra and Chamba [ 202--8 1. Bfter holding 
c]large for two seasons, he  was transferred to charge of the  topographical survey of 
Beriir on the  resumption of the  HyderiibEd 8UrVeJ in 1655. 

A happier selection oould not bave been made. ... Mr. Blulheran hRs made himself exceed- 
ingly popular with the civil authoritiee, which his predecessor did not [ 1781. ELis work has 
thus been facilitated, whilst he hes also rendered himRelf...useful...in many a a y a  [ 268 1. 

hb. 3fulheran's conciliatory and bind dispoajtion e n h  himwlf to the mtives, a h o m  he 
r ~ g e s  with great tact, patience, and firmneea. Thew q u d t i e s  have enabled him to intro- 
duce lnrgely native agency into this portion of the survey. ... By beE;inning cautiously with s 
few hands, and weful ly  instructing them in the field, Tib. Nulheran ...has s u c d s d ,  and now 
~ C L S  a ppnrty of six...at viork under vigilant supen-ision 14471 .  ... From his long training 
on tho Trigonometrical Survey he has been able to c a F  out the triangulation ... in a style of 
accuracy not pmriously attained ... by previous superintendents1. 
It was a fitting close to his life of service that  in 1869 Jlulheran should die in the  
course of a hard field season'in Kirmul jungles on the  GodZrari. 

As assistant on the  Calcutta meridiond series Kicolson made a ~ a l u a b l e  survey 
o f  the Hooghlj river during 1S45-6 [ 15 1, and during 1849-50 h e  took over charge 
-of Yeyton's party on the N.E. longitudinal series and made the successful obsen-a- 
tions t h a t  established the  position and height of niount Everest [ 85-91 1. H e  
then  held charge of the Xorth Parasniith and the  Assam longitudinal series, till 
compelled by ill health t o  take furlough to  England. On his return h e  held tem- 
y o r n T  charge of one of the topographical parties in Orissa, and between 1861 and  
1SG3 was on special duty taking astronomical observations to fix the  Cocos Islands 
north of the Andamans. Hewas  then employed on the  surrey of "uas ta  lands" 
in Assam and retired t o  England in 1865. 

TT1iUiam Rossenrode, son of one of Lambton's trusted assistants, inheritsd hk 
father's abilities as geodetic trianpdator, and won a reputation for laying out the  
advanced approximate fieries [ 31, 99-100 1. His line of triangles across the  desert 
botneen -4bu and Kariichi was particularly successful. From Sind he was trans- 
ferred t o  the East Coast, Waugh writing to Strange tha t ,  
trained under myself and Major Remy-Tailyour, he attained a t  an early period to a vev  high 
mputntion for enerQ, zeal, and elrill in l a m  out approximate series, 8 branch of t h e  p r o f s -  
sion in which hi fnther before him nag also h r v e d l y  oelebrated [ m, 499 ]. ... It ie only ... those 
w h o l ~ ~ v e  tl~emsplvw selected statiom in dXcult countries who can rightly estimate the  
immense advantage of having aU thb I~bonoue and M c u l t  part p r e p a d  ... beforehand. 

It w u  on account of his talente in this rosjwt thnt I romoved hlr. Rossenrode to the Cowt 
Series which l a d  hitherto languished for want of mfficient ... aid of this very kind [ 27-8]' .  

Aftor two fiaasons valuable work on the Coast series Puossenrode was t r a d e d  
to Assam where his energy and drive did much to restore progress. H e  took over 
charge of the Frontier series in 1665, and later held chargeof a party in t h e  Central 
Pro-- and the h'izgm's Territories, till his retirement in 1676 [ 31-3 1. 

Perhaps the  most remarkable of all the  uncovenanted assistank K a e  JoIm 
H ~ I U I ~ S S ~ J ,  who joined the Eara ra  series undor Shortrede in 1644 at the  age of 
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I 6  with but Little knowledge of mathematics. He was then fortunate in having 
four yeara uhrler Logan, ,though he became saturated with malaria. From 1849 
he waa transferred to  the  headquarter office a t  Dehra, and was some months 
on sick leave. H e  was again attached to Logan's party ' in  the  Punjab, and  
employed in surveying the major rivers [ 37, 273 1. Being repeatedly ill, he wia 
brought in to Dehra to understudy the Astronomjcal Assistant, and when Renny-. 
Tailyour retired in 1853, he was appointed Personal Assistant to the S.G. for charge. 
of computations [ go, 343 1. He  here showed exceptional qualifications, and  in 
March 1854 Waugh recommended hi appointment as 2nd Assistant Q.T.S. ; 

H e  has ... devoted all his leisure time to the advancement of hie studies, so that he has 
m d e  coneiderable progress in mathematics and in general scientific howledge. During the 
lmt two yema he has served a t  my headquartem, where he has been employed in the most 
difficult calculations, in astronomical and other observations, and recently in..:various scientso 
duti ,...in which he is not well versed. 

Nr. Hennessey also possesses two qualificxitions which are rarely found in a high degree, 
and a t  the same time are of especial value in geodetical operations. He has a very rigorous 
sense of accuracy, a d  a most ; d e n t  eye for t h e  slightest error or mistake. In a work like 
the Great Trigonometrical Survey these qualities are of the greatest importmce, and ... should 
be fostered and encouraged. The same ... merits would emu re ... advancement in any other 
branch of the service and, as he p 0 s a s . s ~  f%ends and relatiom anxious to further his interests, 
his remaining with my Department ... depends on the prospects that can be held out to him. ... 

J. .mommend him...to be appointed a 2nd Assistant in the Q.T. Survey. Although hlr. 
Hennessey is fully entitled to this recommendation on ... his merits, ... i t  is a matter of great 
importance ...to attach him permanently to my field office on account of ... the retirement of 
several experienced members of the Department, and more especially that of my Astro- 
nomical Assistant, Captain Renny-Tailyour'. 
This promotion mas sanctioned from 24th April 1854. During the next year 
he xas  largely employed on computing position and height of the snow peaks, and 
his pay was n o r  raised to Rs. 400 a month ; 

Nr. Hennessey ... has rendered himself exceedingly useful ...in completing the computatiorm 
connected Fn'th the t a o  base-lines [ Chwh 8: Karachi 1. ... and is now engaged on the General 
Report of the N-E. longitudinal series, and in determining the elevations of the Himalaya 
mountains from Chumalhari in the east to Safed Koh in the west2 [ 91 1. 
I n  1858 he was further advanced t o  be a 1st Assistant on Rs. 618 p.m. 

In  1863, he  took furlough to  England and went to the Ordnance survey a t  
Southampton where he mastered the processes of photo-zincography with a Fiew 
to the  establishment of a press a t  Dehra DCm [ 331 1. H e  then spent sereral months 
"on a course of mathematical studies a t  Cambridge". On his return to Dehra he 
resumed charge of the  computing office which had been brought up from Calcutta 
after the retirement of Radhanath Sickdhar [ 344 1, and with Herschel aasisted 
Walker in the h a 1  reduction and adjustment of the triangles of the Great Trigono- 
metrical Survey3 [ 125 1. He established himself as a geodesist of high standard and 
on Walker's retirement succeeded as Superintendent of Trigonometrical Surveys'. 

Of the younger assistants George Shelverton and Johnson did several seasons 
of hard mountaineering in the Korth-West Him61aya and the Kashmir surveys 
[ 202-3, 207-8, 222-36 1. Shelverton joined in 1847 and after three seasons triangu- 
lating in Kashmir v a s  given charge of the Gurhaghar series which he completed 
in 1862 [g~]. R e  then held charge of principal triangles through the Central 
Pro-cinces, the Nizgm's Territories, and Godzrari District till his death in 1871. 
H e  had persisted throunh two seasons ~ i t h  constant attacks of malaria. and died 
in campLat t,he foot ofYa hill where he had been obserring only two daS.8 before ; 

This was the region [ writes Narkham ] in which Everest and hh whole pnrty a e r e  struck 
down with rnali-t malaria M a  century ago [ In, 22g-32 1. 'I'he country is demely wooded 
and in little better known than it nm in the time of Everest, and hRs not yet been mapped. ,.. 
Mr. Shelverton and several of his men nere struck down. ... He had a relapse and died in the 
midst of bin labours a few aeeb lators. 
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. .Johnson joined in 1846, and u i t h  a few short breaks was planetabling and 
triangulating in the  mountains till 1866. A year later he resigned hie Survey 
appoint.ment and took up service under the  hliihariijah of Kashmir ( 238 1. . 

• .. 
. Both 17'illiam and Henry Bever le~  did fine work and  held charge of parties on 

principal triangulation for several years, and both died in the  midst of their labours, 
Henry at Shillong in 1880, and William at Poona two years later. Alexander 
Donnelly and Angel0 D'Souza also rose t o  charge of field parties. The  Bombay 
assistants, Jamos Fraser, Joseph D a  Costa, and Thomas Sanger did excellent work. 

Enlployment 
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son Of Chri8lL.n A ( 1810-69 ). 
apoth.. Bombay 6 p. son of 
Jacob, band set . ,  H N . e r t h  F t .  

pr. aon of Br. pr l rn te  snldlcr : 
m .  Caanpore  Q-32-39 La* 
X.E. ~ e n n e d 6 e y .  age6 17. pr. 
El!. to J. B .  K. H. ( 501 ). 
m.. before 1871. InahelLa 
Cleghorn. who 6 DDn. 
3-2-77 : m.. 2nd. before 1879 
Constanm Rose. r b o  6. 
h r l .  204-1816, 

vr. bra. to Eoht .  Arthur 

Kame, BLrth. D e a t b  Appointed' 

A ~ I K O .  GO. A u g u a t u ~  21-10-58 
b., Burat.. 1 0 - b S 6 .  Poona 

AE!~sIBoFO. J o h n  Urn. - , . 12-1-32 
Cnlcutta 

b?;.3"1'4-ia . . , 

F a r r r a .  1642-5: 0018. 1845-8. a-lth ch. 
from 1847 : ch. H o r i l a o u ~ .  1 8 4 6 5 2 :  Punjab.  
185Z-6". E. Calcntul Longl.. 1662 till read. 
I e o a i . '  

Kmhmir.  185P-80 : ' P u n j ~ b .  1P60-2 : I!. 
Cnlcutul. 1662-3 : Aatr.. 1364-5 : Kumaun 
Lopo. 1 ~ 6 6 - 7 0 :  PA.  to m8. 1870-1 : D D n  
DO., 1 6 7 2 4 4 ,  Simla PO. till 11-10-98 r e t  

AThlxaoli. Oeo. U r n .  EUiotl  1-4-58 
. b. 11-1-3 Calcotul 

d. J a n  1804. ' 
- . . i  . .  . I .  

BELL. FrancLs h c h l b n l d  J o h n  17-8-58 
b. c.. 2 6 4 - 5 2 .  M 

Bm,LETTT. Kicholas uhler. 16-7-58 

Puniab 185-3: UP.. 1863-8: Kumaun 
topo.. 1868 ; K A t h i ~ a ~ r  tnpo. : furl . . l8654. 

E. Coast, 1847-8 ; Hnrilsonp, le4S-53 : 
Punjab.  1855.41: Conlpg. 08. 1681-2; 
R e a n b  low.. 1Q62. SGO. Calcutta, 1676 

-- - 

- 1 410 1. 
m.. gra.  fM-60. N l c e  W a r s  
. dau.  of Gm. Roberta. a w .  of 

French Army. 
b. r.. 3-9-23. . . 
a n d .  lnd in  aged c. 24 

ffll ret. 1863, aged 65. 
K. ParasnAth, 1850-2 : resd. tn R l ~ y a . .  1855. BEGRILL. H ~ N S  James  17-11-51 

b. c.. 1-7-35 Calcntta 
kd.. Cavnpore.  1857. 

BEERILL. Tho% Alex. 1-7-60 
b. c.. 1-8-30 Calcutu  
kb. Cannpore.  1857. 

BLTEELJIY. H e m  144-55  
b. c.. 2i-10-36 
d.  Stillong 828.80  ; m. 

~n-&,sn, wm. Geo. 1-7-54 
b. c., 5 l ( t 3 5  Calcutta 
d.. Poona. 22--2 : )sL 

pr. son of Robt .  wr.. 600. 
1834-8 [ IT, 349 ].'or of U r n ,  
Commt. Con&.. Calcutta. . 

pr. bro. to H e n r  J a m m  

pr.  bro. to W m .  Ow.  [ in j j  
and kin, to lodjgo plantem.. 
P w e a .  

m.  before 1671. Leonora,  . 

B L I I ~ ,  h n c k  Colaell 28-3-45 
b. c.. 3-1-26. I 3 5 9  1 

pr. Kln  la Francls R o b b  B.. 
Customs, d.. 16-8-81, aged 6 6 :  
m.. Calcntul. 24-6-52 &or. 
w n a .  dnn. of A p o t b e c a ~  
G ~ o r o e .  

B U I T K K A I ~ .  (JL1ns. Tim. 3-2-60 
b. c.. 15-742  M s r i  
d., M d .  19-8-74 : m. 

Punlab  18612-2 : Gaalior.  topo. l60?-3 : 
Kumaun tow.. 1863-70 ; 3 p. l e?re  from 
1671 : rebd 1873. 

- . . . . . . 
son o t  U m .  : m.. DDn.:25-6-66, 

Adelioe dnu. of C. .7. Davis : 
ahe m.. 2ud.. DDn.. Wnxren 
SLirlLng. Lea planter. 

son of ~ t . - & I .  Chas.. PomIret 
Bur t ,  Ren. lnf. (160P-57) .  

Bodson. 1 ( 262 ). 
pr. bro. of Chas. H e n u  I m p .  1. 

B w r .  Char. H e m  . 17-2-47 
b. c. 1-8-33. Mssri 

AT. R h .  1817-50: Gt. Loncl. 6 Indoes 
1850 till resd.. 1855. Lo Siod R l r y 6 .  ; l a ~ e r  
to FKD. 

Sutlcj trp!.. 1861-2: T i z a p .  hue, 1862-3. B U R T  Jm. Thos. 1 2 - M O  
d:, Msrri. 8-10-83. 
aged 24 ; xl. 

OAY EBOR ? aerring 1 - S 5 0 :  r e d .  before 1860. 
b. c. 1-3-29. 

OIRTF. C h c .  Jordan  1 - 0 4 8  
b. c.. Uarch  1830. D D n  

CLIRKR. LRnrenw Benry  2 6 1 - 5 5  
b. c.. 4 - 6 3 4 .  S m l n  

son of Dnnlcl O'Brien C.: rn. 
Maul i-12-81 E m m a  hlatllds. 
llilla, a-id. & d a u .  of F r e d k  

fibor& 6 sis. of Mrs.. 
W. R .  Jam-  1 4 1 9 1 .  

son of J a m e s  Oram C. ( 178C- 
1649 ). Ben. Ini, Hodson. I 

( 3 4 8 )  b y  Malay mother ' 
m.. C a l c u t ~ s .  IRIO-50.  hla& 
Cbristlans. dau .  of J. E. ILos. 

m k s o l i  E l r h d .  1 IT. 384 J 14-5-32 
h. 1~1'718 ; bnpt. .  Calcutta, Calcutta 

! 10-1-19 

hl81~ncI1a. 2.534-6 : E. Coast. 1845 84 : 
n l t b  frequent ch  ; rrt.. l i -6-84.  

Dmn.  & Clerk. No. son..  1827 7Ul disch. 
1831: Bo. l r p ~ . .  1 6 3 7 4 1  ; ret .  belore 
1Qk4 *--.. 

Ori\sa LOW., ISSG-o : A h ~ m  ~ r ~ . , 1 8 5 0 4 ?  ; 
A n d n w a n ~ ,  L.Lr.. I%?-3 ; Bo. Low.. 1663 ; 
ch. Mercul trpn.. 1875 : 4 p.  l enre  on mc.. 
from 1677 : CP. t o w . .  1864-9 : Burma 
trp. lBP%Ql . rct .  aged 65 15-8-92. 

-an & E l m .  i a n g l .  l 8 4 l i  ; dlsm., 1844. D x ,  B r m  Dayal 1 n. 385 1 -0; 
M w i  

D m B I A .  J ~ C S  4-10-55 
DL-ieclinr planter. Brngal.  

Punjah trm. & I ~ v e l L i n ~ .  1555-63 : CP.. 
1663-5 : M a d r u  trm.. 1865-8 : Levelling, 
1665 till des th .  1873. 

son of E d a .  6 bro. tn a l f c  of 
U m .  G l r u n ;  m.. M a  
I--0, Eliza, d a u .  of J o h n  
6 Irbr, 

DOK?;UT. A l e r  W a t t  - 1 . ~ 5 5  
b. 2i - i -37  U U ~ X  
d. nDn. 29-10-73; 
m. gives b. 22-6-38. 

1 D a t e  of i n d e n t u r e  g i r o n  hark c )fwn I & h r  than  t h a t  of posting. 



Domestic . 

pr. bm. to AIcr W s t t  [ry.) 

R a m r .  Bl r th ,  Debth 

~ o ~ t i n u ~ ,  Edw.  T h e o p h l I u  

Employment 

Punlab.  1854 tlll r e d .  1858. to EIwpl.  

D O I J O L ~  J o b  C. 
d.. S;lnagar. 17-10-67. 
from gun accident. 

DWLOP J a m m  Peyton 
b. c., 1-22-92. 

Ponjah  & Ksahmir 1854 tUI death. 

N. ParasnAth & A-m. 1851-2; Puqjab.  
1852-4,:. m d .  1-21-54. constant U- 
beslth to P ~ i n l a b  FWD. 

Calcutllr &erdl.. 184- ; XE. Loogl. 1849-60 
ParasaBLh. 1850 to death. 

I=, berore 1851. A h r y  O o v l n  
. . .  

bro. t o  Ju. Peyton D- 
l ~ J P  l. 

DUKLOP J o h n  hIcGIll 24-7-55 
b. c.. 1-7-28 
6. Mongbpr, 6-7-61. 

D Y X R  Wm. Alfred . 21-7-54 
b: Calcntta 23-7-36. Muri 

P u n j a b  & SLnd 1 8 5 M  : ~ - m :  1 8 5 c 7 ;  
slclr leave, 1857; r e s d  1858 to brewfry. 
Solon. 

son o r  J o h n .  Ben. PUot . b m  
to E ~ K .  c ~ o h n  1431 1.' m' 
Irt.. 2 8 - 4 4 ,  Allbd.. 
E . C .  d a ~ .  o r  J . H .  

-8.9 AdeUne Jane.  dau of P. P. 
Delphlnc Peters, wid., dau. of 

Enclebreyt ' m. 2nd.. 0har lpor  6-1 
Carter : m.,' 3rd.. B n g o o n ,  2-4-82. 
John 3llllcr. 

Orissa Tom. .  1656-8 ; E. Coast trsn.. 1 8 5 8 4 1  ; W.wsor;. J a m e s  f6-4-56 
. d. .  Madras,  31-i-84 ; UT. C a l c u t b  
P B ~ ~ E R .  James  [ LIJ 86 .  1832 6: $56 1. b. 1 6 8 4 1 ~ .  . . oona. 15-19-63 ; KL 
QLTKK Wm. 1 ?. 384 1 4-8-40 
.. b. k p r U  162.. . h l s s r i  

Asqrn. 1881-2. 
Bo. t o w .  6 t r g n .  I f i 9 9 - 3 4 ; ; 0 ~ ~ . ,  Bom. 

1834 tffl resd.. Aug. 1651. .- 
h'. Coring. b. Karara,  1844.- tlll I-&.. 

91-8-48. K K P .  C U S ~ ~ I I ~ S .  
Comnr.. budh.  1860. amateur 

appd. dmn 600.;  E. Calcutta lonpl.. 
1661-5 : h i t h i 2 n i r  1966-i0 ; Assam trgn.. 
l 8 i l  till death. 

Ot. LOMI.. 1847-9; DDo.. 1849-51 ; 
E. Coast 1851: resd. lb53. r r - a n ~ d .  

m., 1802, Carollne A m e h  
Donnclly. slsin-law to Owen 
Mulheran. 

son of Thos. & Mary Anne. H n c o c 6 .  Alex. Thec 
b .  c.. 1-11-31 . . 

27-4. 
Bio-raphiral Xotes. 
~u:jnb t r p . .  1 8 5 v 3  ; cP., 1 8 6 3 6 ;  Bidar 

hng1. .  186i-8 ; health broken". 
pr. son of X c h .  CorLett. H. of 

, E M .  16th Lancers hlec;ut 
and ColLr. of c ~ ~ t o & ,  ~ e l h l :  
1855 : m.. before J u n e  186;. 

.wn of W m  H u  James  [ i M ] .  
/ 

Calcutta merdl.. 1845-6 ; Cbendvar.  1846-50 ; 
Punjab  1850-3 ;to topo.. 18?3 [ 431 ]  ; ret.. 
C-8-61. 

Rurll,on h Gt .  Arc. 1 8 3 2 4 3  ; c b .  Oora. 1813 
till d e a t h  

JuE;. John O n e n  Hh 
b.  6-6-29 
d. >Isjri, ?;9-1900 : 3L 

J ~ E s .  Vim. h l x  [ rn, 371. 
5 2 5  ; I T .  381 I 

b. J a n .  1805 
d.. c h i n i r .  1 4 - 6 4 .  

J ~ m s .  Wm. Rlchd. X U  
I rr. 364 1 

b. Dec. 1827 
d .  Xurree. 3-8-75. 

3 0 - S 2 1  
R e r .  S ~ T .  

21-9-32 
01s.. 

25-6-41 

son of Lirot .  Ricbd J. ( I i85- 
1613 : B e n  Inf. H o d s o ~  n 
( 644 ). 

Calcutta ~ ~ ~ e r d l . ,  1P14-5 ; E. .koast. 1845-50- 
Ct~enciaar. 1650-1 ; 3T .  Elm. .  1851, tlU' 
resd..1854 : a p n d  Uep. Cob. .  JhBnsi, a n .  

son of Wm. NIX I m p ] .  m 
Msnrl.. 5-7-52. Stosom'ond 
H e l e n  dna of Fredlr. S h o r h  
& Bk. t o  b h .  L. H .  CLarka 
(418 ) ; 2 SOUS a t  Stokes' sch. 

a seitmt.. 26-11-54 

Biographical Sotea. 
D l o ~ r a p t i u l  KoLFs. 
K s h m i r  6 Punjab 1859-53 ; Sambalpnr. 

1 8 6 3 4  ; Kulnauu topo.. 1PR4-5 ; Sambalpnr. 
1665-i0. Pendulums. 1573-5 Lerelling. 
1862-4 ; 'ch.  I n d m  Rloeraln, l e 5 2  t i l ldeath.  

J o m - s o x  Wm. H e W  1-9-43 
I ~ ~ R H L ~ ~ . ' B C I L I ~  [ IF .  384.485 I IS-:T-S~ 
KK'ZL~,  BtllP'  ElllOtt TbW- 17-5-53 

b. c.. 1 4 - 4 3  ( 7 )  hIssrL 
h nr. T s t t a .  Slnd. 26-8-95 

. 
m n  of H e w  1 l u p  ; m b m ~ .  
a b o  d.. !887. aged 44. 

~ T T L <  D a d a  [IT. 3% 1 A 
b. c:. 1-1-25 . , 

Karara .  1840-6 : E. Coilst. lP45-6 ; Calcutta 
merbl. 1840-7. rerd. 1847 t o  I n d m  6 
m j a d  Canah ( a u t .  ~ n g r . ' L a h o r e .  1867, 
Lang ( 1 3 4  d p r i m  ) ; D.1.b. 1F.63. 

. . 
. . 

Blogrxphlcal Kotca  - 
S o u k h o d a  b h ~ e  ; read.. 1947. 

son of Condr. David K . ;  m 
] a t ,  Beaana .  2 6 - 0 4 .  
Emma E v e h e .  dan.  of TFm 

Dalby ; m 2 n h .  Jls%I. 
6-11-60, dsn .  of & b t  
AfacVallan 

us=. Cha*. Rlchd. [ W .  384 1 
LAFLEE. Wm. 

+W.EYCI. J o h n  H l c h n  
b.  c.. 1-0-28. 

14-5-31 
18-7-47 
Calcutta 
31-3-45 Karara  181%-6 : E .  Comt 1845-6; M k  

lunch;. 1316. tlll n s d .  134; ; Punjab  Rev. 
8ry . .  1547-51 ( 442 ). 

Blovaphlcal  F o b .  0 4  
E. C o a ~ t  1650, till r a d .  1854. 

7 .  - 
LOOAX. Ceo. 1 m. 454-5 I 
LOIT W m .  

i r o m  England 

DDn.  1855 tlll resd.. 1856 for Opium Dep;.; 
SHran DLst. 1863. 

son of Hdmr.. La hbrtldim 
S c b .  Calcutb.  d uncle & 
1.t Gol. John M u t e n  ( b .  
1814 ). D30. ; .nth. 

son of Condr. J o h n  McO. 
NLLBm's . m y  1781-1838) 
bro. to O. k Mcb. 

M c C m  J o h n  
b. 22-10-30. 

Bomhnr  1851-73 ; ch. of  Bo. trgn.& tom. 
1 8 7 3 4 1  ; Calcutta D3.. 1881-3 ; furL. 
1SSR to re! Oct. 1685. 

M n a ~ E d s  J .  I IT 384. 487 1 19-4-34 
MIZIIECA.S: Oxen ( m. 384.487 1 8-1-36 

b. 181718 &feerut ., d .  before 1854. 

~ i $ ~ a l l h i ~ i - i  COG..  - 
Ourwan1 & m. Hlm.. 184C-8; o n  d c k  

k t  6 llght duty  1814. tUl rc.d. 9-12-48. 
w n  of O w e s  who a n d  ID& 

e. Hor. 1832 : bro. to J a r n a  
[ N P  ]  - m.. Allbd.. 2 0 - W 5  

& ala. M'A.  FF. D. 4 1 8 1 ;  ah; 
. of CalcutL4. 

Susnnnah. dnu. o l  Edw DonneUg 
m 2 n d ,  Rlchd. R l ~ e r n ,  aldr.. Surg 

r r  'r omre. gt. Tm. 8 5 6 6 :  K s 9 h n l r  P X ~ L I .  C h n ~ .  Joseph 1-1 2-65 
b. c.. 16-534 Calcntta 

.on of P I e m  m.  D D n  
AmeUa, dau. of'Vim. d u t h n a  

- -~ -. 
18s-2 : E. ~ a ~ c u i t a  - ~ongl . .  i862-3 : 
Kurnaun lopo. 1881-6; E. CalcutLa & 
Brahmaputra 1?fJS?2'  tUI leave "unil t  for 
o u t d w r  work ; T ~ I .  hnps.: 187&7; 
7rvelllna. 1877-9 : n t .  1 8 8 2  

XIcoLuon. J. 0. [ IT, 385,  4 8  1 
L-2%9," N m n ,  Chas. Rridg( e )man 

[ = . 4 0 a l  Calcutta 
b. c.. 1-2-21. 

0-R. Chns. Adolph- 20-144 
b.  182516. 

~ i i & ~ > h & l  Solea: 
R e v .  Sry..  LP.. 1898-52 : Calcntlr  merdl. 

I R t M :  E Cowl 1948, tUI dhm. ,  12-12-60; 
m. Asab.sn. 1664. 

Rev. 6 ~ .  LP.. 1841-2 w.. MO. 184S-I;  
Chrndaa:.. 1844-7 : F W .  E l m .  1817-50 

on I-. Damndur floods. 1852- 
s. 10 cd.  ( 170 1. 

p t .  son of J w p h  I m 491 1 ; 
h.U-bro. to Oto. EIJ& h;fem 
[ ( d l .  ; r - ~ o u t ,  185C-2; . r t d  r.. Feb. 1652. 



nrml; .  ~ o b  iiiGza 
I m. 4917 : IT. 4 6 ~ - 1  I 

IUc . TTm. 25-11-47 
b. Bellore. 11-8-28. Landour 

UDnLFATB SlLXDaaB 7-5-32 
I n. 461- I 

~ S ~ E ~ O D E ,  J O ~  vim. 13-12-98 
Calcutta 

Calcutta 

~ T A U .  h e & .  wm. 1 4 5 9  
b. e. &114P. . Calmtts 
d., b k d .  2-10-76 

BTALL, Deo. J. 1-1-66 
. b. c. 2511-SQ Calcutta 

B ~ ~ F G E B .  khm.  [ n, 486 I 1-5-27 
l Poem 

Scorn, Qjlhert James 15-11-56 
, D m  

BBEL-TOK k. 1-1-51 
b. c.. 1-8-30 

6HXLTXETOR, 0CO.HcIUS 1 0 - 7 4 7  
b. 25-11-31 Calcutta 
d. in csrnp. Qodacarl nist. 

5 2 - 5 1 ;  m. MBsrL 
St. n o s .  ch .  nDn. 

S m .  W m  P r m c b  14-59 
CalcntLa 

Bmm, James Hawea 27-4-54 
Bombay 

6nrmm. 3. J. %%48 
Tmsr, Geo. Ellsha 1 rv. 385 1 D-11-32 

b. c.. 1-2-18 Calcutta 

WDB. Chas. Robi. 25-1-44 
h. c. 14 -26  

w m n ' s ,  H e m  Wynbham 1 4 6 Q  
Campbell. 

T o O D .  C h u .  6-5-58 
b .  21-i-42 
d.,6agdllg. B~1~08,.22-l-90. 

WOOD John 12-114 
b.'c.. 26-2-45 DDn. 
d Poona c.. M s y  1817. 

Oora. 1 8 4 M  Eonskhoda b w .  1847-8; 
r ed . .  1 4 - 4 0 ,  to Punjsb Flotilla, lndnb R. 

Cbcndaar. l8I7, tlll reed. March 1848: 
readm. 2C-11-4P ' Hurilaonc, 195C-2 ; at 
DDn. i885 UU dealh. 

a. Coast. 1856 tU1 dlsm. Cu tbck .  8-11-50. 

m. H h .  1847-8; 01. Lonul., 1848-51 ; 
resd.. to Bhopal Agency; English mtr. 
&bore Sch. 1862. 

Chendnsr. 1844-9 ; Hurllaong. 184F51: 
Bo. trgn. 1851 tlll rerd. I@-10-5:. 

Maluncha, 1813-7 ; 01. Lon~1. .  1847-64 ; E. 
Coast. 1 8 5 a ;  Assam, lE59-80; E. 
hont ier .  1600: Ln ch.. 1805-71 : ch. 

partlw Lo m. 6 NzBm's Terr. 1671 Ull 
ret. 1-11-1876. 

E. Coast. 1660-8: E. Calcutta, 1868-6; 
leave. mc. 386W70: fiuruaun 

1670-1 : Bo. trgo., lBil;? ; '.bz%' 
broken, phrslral 6 mental . resd. aiLb 
gratuity HL. 2.100. 

Punjab 185641:  resd., 1803 to Punlab 
Jud.  nnwv. 

T)eccan tom., 182- ; Bo. trgn.. 1'3SE-44 
t U  ret.. 185s. 

huh&. 1857 tlU dlsm., 1-1040. 

Pay  08. F t .  Wm.. 184G60: H. H i m  
1851-2 : .4ssam. 1 8 5 2 6  : E. C o ~ t ,  1856-7 ; 
Punjab. 1858, tlU resd.. I R G O  to El-.; 
1803. PKD. Kohat & D.I.K. 

Calcutta merdl.. 1847-60; a. Hlm. tow. .  
1850-4 ; Funjab, 1 8 5 4 6  : Kashmir. 1856-9 : 
Punjah, ch. 0 w h a ~ s r h .  1 6 5 W 3  ; Cr. & 
?\11;?m'c Ten.  tUI death. 

Amsm 61 m. Frontier, 1859, tlU resd.. 1663. 

Dombay 1853-6: Qt. Indun. 1 8 5 5 4 :  
Punjab. 16557  : E. Coast, W 1 8 5 8  ( 4 3  ) 
tlll resd. 15-10-56, to R l w s .  

Chcndnar. 5-2-47. 
Chendnar. 18444 :  hlnluucha. 184E-4 ; 

Oman1 18467  - Hurilwnp. 184;-9. 
Chendna'r. 1949. h 1  dism. Aprll 1650; 
Bd.  Clerk, Collr.'s offica SaMranpnr. 1855: 
El R A 

Ot. India $ 8 ~ ~ ~ ~ ~ . r e r i e s .  18.58, Ull ret. 1861. 
E m .  BY. 34tll Ft .  IE-2-62: Lt. BBC. - 4  ; 
Capt. 1874 : AS. Police Assam from 1665. 

' Maluncha, 1844, tiu resd.  DarjeelLng. 
1-1047. 

Funjab 1859 : E. Valcnlln longl. 1862 tlU dlsch. 
1863, d l  for fd. doty. 

LerelUng, 18OC-2. XashmLr. 1 8 0 ? 9  : 
C o m p ~ .  off. DDn.. 1805-88: ch. h r e u  
1864-90; ch. Rer. 9yr. party. Burma. 18904 .  

Astr. Parts. 1803-5: Bo. T o p . .  1672 UIl 
death. 

bro. to Chm. - 1 r u p ]  m. 
Allbd., dno. of b b l .  28-Q-48. Cllnc. ~a;oU.ne 

m., 1817,Prancea EUen Mhrl lh .  

son of P. T m .  P. 6: hLs a~le 
Ann blarla, d n n  of EJcbd 
E p h o r e  r ld lw  mntr. 7th 
Ben Car.: m. 6ehore. 1853, 
Emma Eleanor. dun. of 
Thos. Barnell. m. 

son of vim. 1 m, 4 9 .  n. 385. 
4001. bra. to C b .  

pr. bro. Lo Edu.. and Predk. . !:::pT Lo. Tr,, 15,. 

bro. to IUbt .  [ 359  1. ' 

690 of b. L L D ~  h10. b m. 
I in/] ; n. M o r e  3fsy 1854. 

bro. to Chas. I mpd: In., 
DDn. 2 1 - 6 7  e b e m  
Olteo6, dan. of Tboa. F b s e r .  

pr .  kin to tochd.  Telpy 8. 
(161.543 ) =st. Snrg., 6 
Ganhatl, 11-1-43 XI. 

pr. k b  b al fe  of Jos. OlUvu 
[ m 491 1 '  1 ~ 1 .  d f e  6. DL. 1 d 4 2 :  '2nd.  d f e .  

\JoLie Ann, d.. hid 17-6-19. 
aged 1 8  S. 8 m. 

son of nc. or warrant 0Bw.r d 
Art.. Pcshknar. 1863. 

w n  of Henry;  m, X 4  
9 M .  S e b a  Yatilda. d m .  
of John 6 L o t e ? b q .  

pr. bro. to Chas. [ rup 1. 



. ' C W T E R  XXVI 

ulVlL ABBlkIT83NTS : TOYO. SURVEYS 
. . 

Madras LG Hyderiibiblid - Punjab & Hinuiluya - Burma - Sucwsjul  Careera 
- A l l o w a m  - No7ninal Rolls. . . 
r THE only topographical surreys in progress in 1844 were manned from the 3lndra.s 1 establishment, and distributed in three parties :- 

Under H d p i n  in Ganjam :-Robert Howard, Charles Summers, Chatelier, 
Snoll, and King [ 168-9 1. 

Under Morland in Hyderiibiid :-Chamarett, Long, Turnbull, Parlby, Ignatio, 
and Leigh [ 177 1. 

Under Ouchterlony in the  Nilgiri Hills :-3facMahon, JIeneaud, and Claudius 
[ v, 1791. >IacJlahon, Chamarett, and Long had serred since 1805 [ n, 351 1. 

J m t  triangulation was the business* of the military officer in charge, the  
assistants Tere experienced planetablers and draughtsmen and, writes Waugh, 
the'qualifications of sub-assistank attached to the Ganjam BUIVey are limited to the art of 
field draftemanship or topographical delineation of ground, in which they are expert. ... All 
the w e y o  re... have been trained to the specific duty of filling up triangles with topographical 
detail, and they a m  incompetent, either by training'or previous education, to  undertake any 
operations beyond the range of d u t ~  in which they have been mechanically instructed1. 

The  standard of accuracy and attention to detail, more especially in the hills, had  
fallen considerably since the days of Conner, Garling, and Ward, and both Waugh 
and Thuillier had much to  criticise [ 170-1, 176, 291 12. 

B y  the  time the  HyderZbFid survey was suspended in 1850, Chamarett, Richard 
Long, Parlby, and Ignatio, had been replaced by R. H. Long, Richard's son, James 
Peyton, nephew of John of the  Q.T.S., and James McGiU. Turnbull, Leigh, a n d  
Long were now transferred to  Orissa [ 169 n.2 1, Peyton was sent to Du Pernet's pa r ty  
in the  HimFilaya [ 202 1, and McGill to  the Great Longitudinal series under Strange. 
A t  the same time Summers, son of one of 31ackenzie1s earliest pupils, was sent u p  
from Orissa to the  ELimElaya. H e  u-as over 40jears of age and described by Saxton 

"a big hulking fellov ~ t h o u t  the spirit of a mosquito ". After some useful work 
in the  foothills, he returned to  Orissa two years later [ 202 1. 

On the close of the Nilgiri surrey in 1851 Meneaud was transferred to t h e  
Calcutta drawing office ; and Claudius to Orissa. 

The Ganjam party struggled along under Howard for t x o  seasons after Halpin's 
death. His assistants had no spirit to work and he himself, though "a most res- 
pectable charmter ", had not the energS. "to keep those d d  scamps in order ". 
They were all saturated with fever. There was a t  h t  but  little improrement 
when Saxton took charge in 1850, and with the assistants from the  H y d e r g b a  
party moved north into the hdI tracts of Orissa. Chatelier died in 1852 and 
Turnbull the folloffing season. Saxton, hoxever, gradually got the work moving, 
and in 1854 was joined by asocond military officer Depree, and more sub-assistants. 
In 1856 the party waa split into two and new recruits drawn from Calcutta schools 
[171-2]. "I am well aware" writes Waugh, 
that  young lads brought up in the hletropolh ... do not take kindly a t  once to a survey life. The 
transition ie immense and the brdships  and exposure severely felt. Unle~s  great care ie 
taken to initbte them graduelly. ...a well t~ to inspire them +th a manly love for the  
enterprising charsotor of the duties, they surely imbibe a distaste for the profession. ... 

1DDe 643 ( 68.70 ), SO. to PL, 8-11-51 b: 13-11-52. 'ssmplw of 1-inch work, c. pls. 8 & 9. 
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Calcutta In& are capable of  becoming manly surveyors, and a n  ornament to the  profession. 
I reoolleat leaving Calcutta in 1832 with B large batch of newly joined sub-aseistente of the 
trigonolnetrioal eurvey dreased in tbeir pumps and kid gloves. In 6 months they all became ae 
h d y  and worthy 6 set of enterprising young men as one would aieh t o  see [ 1x1, 361 ; IV, 372 1. 

The c i ~ d  surveyors of the Ganjam party have all been born and bred in the  southern 
preeidency, and ... a young Calcutta-educated lnd ... may no t  feel quite so  much at home ... 
a m o q s t .  them, unless the officers and leeding c i d  surveyore are aware of this1. 

.The two parties were formed from 1st September 1656, each with 5 sub-assistant6 
and 2 draughtsmon ; they expanded later to ten each. . . 
': No. 1 ,  under Depree :--Summers, Iiobert, and .George Howard, Claudius, De 
Souza, David Atkinson, and Antrobus, 
. . -  . . Xo. 2, under Q e r 2  : - - -~el l ,  J. G .  King, Richardson, Ellison, and T-anderputt.: 

Sriell died of " jungle ferer " during 165'7. The draughtsmen were emplojed 
on planstabling during t.he field season and promoted to sub-assistant zs found fita. 
One of t,hese, a 60n of John King, died in 1859. 

On return from furlough in 1657 Sarton brought ou t  a o u n g . m a n ,  ~ o h n  ~ a r p e r ,  
from Kouport  in Shrop~hire, son of a local tradesman, who pro-ied a great acquisi- 
tion to t.lle strength of the part j .  .Harper was just. 19 sears  of age, and had won 
an exhibition to Ckkt Church, Oxford, from Reapor t  Grammer School, b u t  pre- 
ferred to take up  the  arduous a ~ d  adyenturous life of a surreyor in India:. B e  
continued ni th  the p a r t j  till after Saxton's retirement in 1873, and died at Ootaca- 
mund "of a combination of bronchitis, d ~ s e n t e r ~ ,  and cousumpt,ion of the  lungs"'- 

The HydergbBd surre- n-as resumed in October 1655, under James hlulheran 
[ 178 1. Leigh was the on15 oneof t,he old staff to  rejoin, being released from Orissa 
in Ma1 1656; whilst Andrew Chamarett whose father had died in 1848 [ 364, 424 1, 
joined a t  the  same timefrom Robinson's party. During his first season hlulheran 
startred tr ianplation with the help of George JicGill, who had onlg joined in April 
1655, and James Smith who 'joined six mont,hs Iater, both' being localic\- recruited. 
Robert. D a l j  who joined in 185i died in campin Eorember 1662. . a . :  

. . . - . ,  . . . , . . .  . . . . . .  - 
, . . . 

PUXJAB & H n r u s a  

.M'len Du T'ernet. mo-ied to t.he Punjab in 1F4'7 he was to run a chain of principal 
t.riangles westward t o ~ a r d e  PeshSvar and a t  the  samo t.ime make a geopapllical 
survey into the nlountains [ 3 5 ,  2001. T l ~ o  sub-ass is tn~~ts  brought up from the 
Gumiini series, James llulheran, Charles Olli-ier, and Bleu-it,t had no k-nowledge of 
topographical survey, nor indeed a t  t h a t  time had any of t.he Bengal assistants. 
Kow recruits had to be raked and trained ; but ,  though the  Sur-ieyor General vas 
authorized to  en te r tab  six especially for these Punjab operat.ions, he could not. 
dctuch n sufficient number of sub-assistants until nfter the  completion of the haw of vcrificntion 
in the Purr~ca  District [ 19-20 1. In the meantime, Mr. ~ l a c ~ o n  of blnsuri  ha \ ing  promiaed 
to prepare some ovldidates for our department, you d . : . l e  able to select two nel l -qualsed  
lads from amongst his pupils and train them u p  under your o v a  QreS [ n-, 166 n.5 ; T, qoz 1. 

During 1647-6, L)u Vernet. recruited J o b ]  Djer, '  Pierce, and Burt, the  two latter 
bcing .transferred to t,he Great Longit.udina1 series the  fo l lo~ ing  gear 137-81. 
Johnson,-Cartj, and Talbot were entertained a t  Delma Diin d u r i ~ ~ g  1646. . . - 

- . H e q  Keelan, an experienced triangdator, n.as posted to the p a r t j  in 0ctober 
l64R, and u.as detailed ni th  D ~ e r  to run a line of triangulation and planetabl~ng 
from 31ussoorie to Simla and the Upper SutJej. Har ing no experience of plane- 
tabling, and anticipating  difficult^ during the  =inter months, he asked to be moved 
to other work [ 201 ] which brought a rebuke from the  Surveyor G e i ~ e r d  ; . . . . 

Any swve jo r  whatever should be able to mnnage a planetable after a little practice.. Blow- 
neas is,pnrdonnble in s beginner, but  no excuse can be admit led for failure. II?L~E implement ie 

. . 

'DDn. 665 ( 151 ), 6G. to DSG., 1-19-55. , 'Drer took charge after Saxton's departureon lesve 
[ 173,427 1. *DL)n. 665 ( 115),  6G. to DSG., 6-10-6; 576 ( 63  ), DO., 4-7-56; 654 ( 2-3 ) ; 727 ( 2 ), ' 

Depme Co IJSG., 13-9-56 ; 1-7 ; 1-1057.  ' Sa r too  f a m i )  papcm, ahich  include letLers from Herper 
1873-4. 'DDn. 624 ( 31 ), 6G. to Du Ternat. 1 ' 2 4 4 7 .  



hhudbtl t o  faoUi~a(a Clle debestlon of the fesburw of the oountry, and you would find i t s  
mom difficult twk to do the work assigned to you without the aid of the table1. 

Keelan waa not, however, premed to become a planetabler. H e  spent the next 
three years on minor triangulation and traversing till in 1852 he was transferred to 
the  Rahun aeries [ 50-3, 203-4, 206 1: , . 

Up to the end of season 1849-50, whilst Olliver assisted on the principal triangles, 
Keelan, hlulheran,, and Bleffitt ran secondary and minor triangulation through the 
lowei hills and along t h e  great rivers, to provide points for sketching and route 
survey by Summers and the yo~ingsteri. From 1850 half-inch survey was carried 
far  into the  mountains [ 200-2 1. Triangulation wai entrusted to >Idheran and 
Keelan, and during season 1850-1 no less than 11,845 square miles of planetabling 
xere  completed by Mulhsran, Summers, James Peyton, George Shelverton, John 
D ~ e r ,  and Johnson. Work on the higher ranges was carried out between March 
and October, and in the lower hills during the  wld  weather [ 4-5, 202-6 1. 
: . From the end of 1852, charge was entrusted to hIulheran mho had done magni- 
ficent work in the  formidable snows of Chamba, and under him Shelverton, Dyer, 
and Pej-ton worked eastward to corer the upper basins of the Jumna and Bhagirathi, 
and the Siaalik HilL9 to Hardrr5.r. During 1553, Pej-ton was left in t h e  draning 
office, whiLst JIulheran fiom the south, and Shelverton and Dyer from the north, 
just failed to  make cormection across the Great ELimZlaya, which had to  be left to  
Johnson's grand effort on the 19,000 feet Nela peak the  folloning year [ 208 1. 

The mountain survey was now completed fiom the Ganges to the Kmhmir border 
and the Great Trigonometrical Survey had gained a small body of topogra.phica1 
surveyors. This mas further expanded by the more deliberate work of Robinson's 
party in the Punjab, and 310nt~gomerie's topographicaI section in Kashmir, whitst 
Alulheran n-as transferred to re-start the HyderZb6d survey [ 178 1. 

It mas a strange team that  Robinson, himself quite inexperienced, had collected 
for his "military surrey " of Hazara [ 208-9 ] ; 

The Resident a t  Lahore sent me two European assistants ; the senior, ... hlr. W. Lloyd, 
a- a young mKn of good education and talent from the Civil Engineer's College a t  Putney 
[ Englsnd 1. Had he remained orith me ... he would have been of p e a t  assistance, ;.. but ... 
just as we were about to commence field work he received the offer of an appointment in Bengal 
on considerably higher emoluments and resigned. ... 

My junior assistant, Mr. J. Ingram, was deficient in mathematical horrledge, and knew 
nothing of drafflng ; .... i t  was some time before he became useful. Latterly he gave me much 
assistance in cornputkg and in surveying in the plains, but he was never able to master the 
dSiculties of sketching hilly ground. On the conclusion of the survey he was presented vith 
a conrmiwion in the 1st b n g a l  FusiLiers for his gallantry in Hazara [ 208 n.6 1'. 

Besides these two gentlemen Mr. L. was for a short time posted to the m v e y .  He was 
uneducated and utterly unprincipled. : %e remained with me for four months, during which 
time he did no uork whatever. .., [ He was ] finally ejected from the Punjab. - 

H e  later obtained the services of "a  moonshee and two European n.c.0. '~ of 
the  Sappers and b h e r s " ,  who were becoming quite ussful when the war of 1848-9 
pu t  a stop t o  the  survey, and by tho time that  work could be resumed 
the moonshee had deserted to the enemy. Sergeant Denton had been drowned on senice 
in the Indus, and Corporal Cartly had been made a prisoner by the Sikhs a t  Attock ; ... [ he 
being J the only survivor, was too ill, and had no wish to return to Hszaras. . 

When Robinson came under the ordors of the Surveyor General in 1850 he was 
giren Talbot from the Rimiilaya party and two n e x  recruits, Joseph James and 
Platts  [ 210-1 ] ; Waugh had 
purposely Limited his establishment to a ~ m n U  numbor. ... I t  was my intention to expand 
this party gradually to 8 or 10,' ... but great d a c u l t y  has been experienced in maintnining 
the former mil number. From the di6oulty of recruiting. Captain Saxtan's party is below 
its full strength, and among the surveyors who composed BIajor Du Vernet's party those who 
evinced a real talent for topography b v e  been tramferred to the Hyderabad survey, to 
Lieutenant Robinson, and to the Kashmir survey. ,, . .  s .  

1 D l b .  493 ( 157 ), SG. t o  Keelan, 20-12-48. 'Ex. EnF.  Pegn, 1858 ; m., Thaye tmyo ,  14-8-61, &rg 
h u h  KinIraid; 1865, Punjnb P K D .  till struck off KOV. 1866. .'DDn. 633 ( 4 ) ,  Report, DOE., 1-1265. 



. It i~ b o ~ o ~ d  ZDY power tO give n rapid developmmt t o  topographical operatiom a t  present -.. I oould undertake in two year8 to train up a considerable body of surveyor?, b u t  at thie 
moment i t  wodd !lot be find m y  candjdake of sufficient c b e o t a r  and. .ducet ion,  
on acoount of the  gr-t dornnnd ... of railways m d . . . p b l i c  works' [ 403-4. 407-81. ., 

None of Robinuon's first young men stayed long. Talbot went off to rerenue 
s m e y s  in 1852, and Joseph James who sllowsd promiso of b w m i n g  a first class 
s m o g o r  left two years lator for a well paid post in  the ciril ser.rice 1. 2 l a t t a  
had "pmsod a good examination in mrtthema.ticsW at. Roorkes College, but  was n o  
gurveyor. He wss "too fond of reading hard at night and of a seden taq  life for a 
man with so weak R constit.ution", and was sick most of his first season. I n  1653 
he left nithout notice, and erentually joined the  Education Department ; 

Although a good rnnthematician arid clever. [ h e ]  had no t ,um for eketching ground, and 
a s  therefore warned to join Captain G t r q e  in 6ind ... for geodetical dutiw. ... Being how- 
ever diwtisfied 6 t h  t h e  low ra t e  of m l a r ~  nhich he  found k d e q u a t e  for a family, ... 
[ he J msigned and quittsd the Department before his indenture expiredP. 

In 1852 a raluable recruit. was obt.ained in Andrew Ch~mare t t ,  bon of the  old 
Madras surreyor of the HyderHbfd surrey [K,  2567,385; T, 1771, and in 1853 t h e  
p a r t j  was imrnen~e l j  ~trengt~hened by t h e  posting of John James and John Djer, 

. . .  . . - .  Robinson reporting two years lat.er that  
3b. James' work is... v e q  benutifully executed, an> can hardly be improved upon. + Dyer  
worked ve? hnrd and has improved very much indeed on hi8 former season's work. 'I'he pen- 
rn-hip of his k t  table is m U y  excellent, and all he requires to make him a h t . - m t e  drafte- 
man is-to mnnage brush s lit,t.Ie better, so es to give~mom eflect in hie s h a d i n 2  [ 320 2. 

lTTaugh ins~)ect.ed the party in March IS54 ; 
John Jamm and John  Dyer came over to camp today and showed m e  tbeir planetablee. 

J.J.'s ao rk  is ... simply pcrjedion. 1 do not think anything superior could be done in E q l a n d  
or  any part of the world'. 

During 1656 Robinson lost the cerrices of Chamarott, transferred to the  Hyderg- 
b5d surrey, and Dyer, posh3 to charge of the second party in Orissa. At the  end 
of the Sear tho partg comprised John James, Hbrst, Robert Bell, Edward Ryall, 
and Neale. Neale got into trouble three _rear6 later by assaulting villagers, and 
was debarred from further ernploynlent in the  Punjab. H e  accompanied the  par ty  
rto Central India and by 1865 urn "a really good to~)ographicnl surveyor"- 

From 1657 a num1,er of Robinson's assist ants joinod the  Kashmir s u ~ ~ e g  every 
summer to  ctrengthen llontgomerie's topographical section. The Pincli party was 
considered t h e  training party p a r  acc lkncc ,  and Robiuson reports in 1856 ; 

The computations are chiefly ... performed by 3rd c l ~ s s  sub-assistants. B s i d e s  Mr. Jarnee 
hnve only t t u m  sub-=sistants. ... Our maps take more time then any of our other operations, 

and  if I...nllowed of Mr. Jnmescom~~ut ing they would fall almost hopelessly into Rrrears, neither 
could I allow nnyono elw to take any par t  in finishing fund shrrding, ... for ... differences of style 
aud  finish would be introdured nhich would utterly   in the  good apparance  of the  maps. ... 

Whenever I a n ,  I do e m p l o ~  the young hands on the  less important parts  eo a~ to g r s d u ~ l l y  
train thcm, hut if they meddled with the finishing and uhading, I could not expect Mr. Jam- 
to continue to take the  in t e r s t  h e  doeb in our -113 benutiful maps [ 291 ]. 

Of the throo remaining sub-ascistmta. llesm. Hdmt and Bell have r e ~ e i v d  m f u l  and  .., 
efficiont. trairu11~: under my o m  eyes for nonrly t ~ o  ANtRons m d ,  being moreover very stnlndy 
+md induPtriom, do n h n h v e r  is entruuted to them well, and are a credit t o  tlio depm-tmont. 
T o  thcrr~ I s m  obliged to give by far the Img-t share of the computations, but  tm they are  80 

acl l  u p  to their aork nnd ... T exert so active a superintendence ovm them I hnve n o  fear for the  
coru7*quences. Mr. Neale. ... is yet  ... inexperienced and an indifferent rnathemntician. 
Whenever I have t ime for computing he cornpukw with me ; ... I trust in due time to make 

as efficient aahie brother sub-assistante. ... 
I bnve endeevour &...to thoroughlg teach and train m c h  sub-nssistent~ as*you hsve  smt 

m e  from time to time, and I believe ... the  d t  hna been good5. 
James was transforred to Calcutta in 1856, and was r e p l a d  by Joshua Banem 

-who had to be taught plarmtabling from the start  [ 343 1. Field-work was com- 
-plot.& in 1659, and Robinson writms in final report ; . . . 

11)Ih. fX)5 ( 6 3  ), SO. to USG., 9 1 4 4 7 .  ' D k  M9 ( 63 ), FG 10 Mil. I k p t ,  19-P4. 'ib. 
(49Q ), &port 1 8 2 4 .  '11Do. P3 ( 87 ). 6 0 .  to Doa. 2-344.  '1)Un 131 ( 3 ) ;  714 ( 27). 



I have trained no lees than 17 purveyors and yet  a t  no  time have I ever had more then 7 
aaeietanta present a t  once, and, thBt only latterly., 0- to the  cost of tsachmg and con- 
sequent retardation of progrese I estinmte tha t  the value of a tnuveyor'e work incroaaee eesson 
by in the following ratio ; First year, 1--Second year, &Third year, &-Fourth year, 7.  

After the  4th year the quality of the work oontinues improving, though them i not much 
&creme in quantity, b u t  89 be requires less suparintendence there is a oonsiderable gain in 
other parts of the  euperintendent'e work. ... The party h now well organized and thoroughly 
m o i e n t  and experienced. ... All depends on keeping experienced hands1. 

I n  further comments on his sub-assistants Robimon notes that  , a 

the good topographers are almost univereally deficient in mathematical attainmenb, and tha t  
the good rnathemnticians am rarely good topographers. To  my mind -nly energy, honesty, 
2-1, good constitution, good eeme, and drawing abilities, combined with au&icnl rnnthems- 
tics to  work out ordinary computations, are the r w l  dosiderata for our topopnphers. Of my 
present stnff, there is not one who could pass the prescribed test, and yet there is hot o n e 1  
would like to change for any other sub-a99istantz. 

This riew F a s  fully accepted by Thuillier, whose interests lay chiefly w-ith the  
rerenne and topographical s~uveys ,  though he ruled officially that  
i t  would be well for us to avoid entertaining for the Department candidates who are deficient in 
the knowledge and ncquiremenh so essentially necessary to ensure a succession of good and able 
members of the profession, ... thus .guarding against Liability to inferior work and failures. ... 
The Depnrtmental test as laid d o a n  in the  enclosed papor must be maintained, and I cannot 
consent to rvxeive any young man who does not comply with these requirementsS [ 403 1. 

From 1836 to  1659 most of the planetable survey of the Kashmir party was 
carried out during the summer months by young military officers and a few assis- 
tants borroned from Robinson's party. A strong topograpl~ical'section was muster- 
& for 1860 and BIontgomerie gave the new-comers ten days preliminary training 
in mountain survey ; "each n e x  planetabler was attached to one of the old surveyors 
+th a duplicate board", and they were only "allowed to work independently 
when 'they had satisfied the surreyor ... of their proficiency' ". Bell and Low 
worked doun the h d u s  from Skardo, Rjal l  in the basins of the Nubra and Shyok, 
w&t Todd and Bolst worked e m t ~ a r d  through Ladgkh. Bell returned t o  
Robinson's party at the end of the season, but the other four continued u i th  the 
Eashmir survey till field work was completed a t  the  end of 1864, covering the 
desolate ice-bound regions of Rupshu, Ziinskar, Eanle, and the Char~g Chenmo. 
From 1860 the triangulators Johnson, Beverley, Clarke, N e u d l e ,  and Braithwaite 
cx>ntributsd nobly to the topographical survey by the  fixing of adequate control 
points [ 2 3 3 4  1. 

IThen the Pegu survey was started in 1853 a number of Burmeae and Karen 
boys were engaged for instruction as traverssrs and surveyom, very few of whom 
proved of any worth I4.47 1. A few European a.qsistants were picked up in Burma, 
but  none TTith any&nawIodge of trianpllztion or planetabling ( xg%g 1. 

m7ifiam Montgomerie bad been making surreys of &Ioulmein for the Commis- 
&nor and was posted t o  the Pegu Surrey in 1864 a t  the  age of 43 on a salary of 
,&. 400 p,m., and pensioned off on the  clone of the surrey'.  

Barnett and C a p e r  had both served in the  Ordnance ArtScer Company before 
,joining the Pegu Survey, which Barnett did in 1855 and Cooper in 1863. .Both 
were useful surveyors and on the c l o s ~  of the  surrey were tramferrod to Saxton's 
,@y D n  the borders between the-Central Provincss and hladraa. 

.Alexander Bobday worked as a~s ie tap t  sv~vqyor  vnder the Commissiongr of 
Tena~serim in 1848, and as surveyor ip Biartaban and  BI~ulmein between I854 and 

. ~ 6  d r a w  ealaryfi.r650 ,He yaa prob;tbly..c_onnscted~th ALfrql Hobday 
& a., auctioneers and FFine merchants ~f Modmeinas  eqly as Is03 [IW]. 

'. 9DDn-714 (.I02 )+BBport, Don., 3-10-80. - *DDn..42 ( 108). w x .  to 6G.. &841. . ! D h .  687 
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- T h e  topographical as&tran'ts o f  ' the: l a d r a a  'uncovenaitad kstiblishment 5x1: 
i i ided  Gone of good education, high professional qualScatiom, 'or capacity for or- 
ganization and leaders hi^, and the  lladraa system of appointing milita9 officers 
.of no professional experience did not bring out the  best work from the assistants'. 
lLecruitment in the Madras parties was moreover very much a family affair. . 

\ m e n  topographical surreys were started in upper Jndia the mat,tsr was m e r e n t .  
Recruit.ment was carried out under t h e  direction of the  Surveyor General or h& 
. D ~ P u ~ J - .  Candidates ukre given suitable tests and short periods of training a t  head- 
quartor oEcos before being postod to  field parties. There were disappointments of 
course, and many good men were tempted to ot,her emploj-ment by more att3ractire 
prospects, but  there were just as many x h o  found the  outdoor professional life 
gave full reward for the serere conditions 1405 1. Waugh urged his officers t o  
appreciate and respect, tho= who have adllered with fidelity to this honourable but poorlypaid 
dep&.ment. ... There is somethmg in our noble profession and in the administration of the  
mepwtment which, in spite of the moderate prospects, attaches real good men nho feel they 
have the ~b i l i t~y  and the detsnnination to s u c d  in it. By this we am taught to foster only 

... men of real t+lent;and to give them opportunities for distinction as the surest, way of attach- 
i q  them to this hard-working and honourable service'. 

Whilst the  majority of the  topographical assist.ants became first -class plane- 
tablere and draughtsmen, it. was but a small minor i t j  ~ h o  combined the necessary 
character to make good a i  execut,jve officers in charge of parties. The main reason 
for closing domm the Hyde6bSd surrey in 1850 had been the  inability to  spare an  
officer of the necessary experience and character to manage a topo,oraphical par ty  
working at such a great distance from headquarters, in a country r h e r e  tac t  and  
discretion were of the greatest importance. '-It u a s  not until the  close of t h e  
Himiila_ra. surrey in' 1854 tha t  the  Surveyor General could spare Jarnes Jlulheran 
to t ake  up this  responsible task .and t o  start  afresh. His appointment dated from 
1st January 1855 and carried salary 'of Rs. 600 a month [ 178 1. ' . - 

' .  3lu.lheran had more than 12 years experience on principal triangulation, starting 
m t h  three years under Everest.'& immediate notice. ,He had just. completsd seven 
years strenuous ~ o r k  in t.he high Himiilaya on both t~iangulation and planetabling, 

',holding charge for the  last tmo ye.ars, and uinning the  Surrej-or General's complete 
'confidence.' " Pou 'hare  only to  go on ... doing your u-ork and gettting business ou t  
of hand, and the Hydcrabad s u r r e j  cannot fail to  succec.d2 ". 

Mr. 3lulheran is an experienced sunlegor, ... distinguished for tact, judgement, and con- 
.ciliatory disposition. His recent surveys in the K q a  District ... elicited the repen t4  
spprobation of the Civil authorities, not only for the  intrinsic merit of his prof-ions] 
p r f o r r n a n r ~ ,  but on account. of his honourable and just. conduct ... vi th  the inhabitants of the 
:country. I happened rny~el i  a few pears back to ,  t r a v e m  a portion of s district which had 
,&en under survey by MT. Nulhcran, and that  gentleman's mime Lingered in the afiwtionab 
remembrance of t h e , ~ ~ l e ?  , . - .  

lo  hi^ f ind  report beford learing I n d i a ' T ~ ~ u k i r ' n n s  ka;rn1in,hi; praise, 
and noted partic,ularlF that.',"from his 101;g training on the Trigonometrjcal Surre.1 

.,he has been able',to carry out  the  ,triangulat.io'n, on',wllich:t.he . . , (  , . work is'based in a 
'style of accur ic i  not. prex-iously attained .:.bj., grerlous, supeiint.cridents4 "i . Ten 
.years later, like -manJ. . . . . . .  other devote'd,sur~,ejors, nlulheran dird'in. the c o u i ~ e  of :a 

_._  . I .  . . . . . . . . . . . . . . . .  
- .  . 

,,.:, I.. . , , ,  
.strenuous field sdaso'nl r ,.; ,, .. ! :.. , .  .. . _ . ,  . .  . . . . . .  : .. , 

t ~ a b g h  debates the selection fdi-.trmpoiary,qh?~g6 d f  t h e  seGn? orissa'pa& . . .. - . - wm&, SaXf.On was on furlqugh:'[ 172,1429 ] ; l '. , - _ . .  - -  ..._ ' " I '  1 

- '": . . .  ' - ' ""' 1 : i r  

.. j .;... With BO much train& and o&mhation g o - i  6 2  the  oBcin t iq  officer m u d  le pquliarly 
.weU, q~nlifi& and eqmrie6ced. ...: O&tting those a M q . a t  the'head of p a r t i ~ , . a n a l &  ... . . .  . . . . . . . . . .  'junior or'inerpe;iend; the follo wing... would be the most fit : i.. . -,,; 
'... .J. J-a, Eaq. : :Civil 2nd ABsistant; G&at Trigonometrical Gun:ey, k~tkched &I the  Topb- 

pphj& Gurney, &Ium ad bwalpindi. I ' :  ., 8' .? ";i . 1 . 1  i . . . . . . . .  f :J -9, 
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G. Shelverton, Esq. : Senior Sub-A%btant, ... attached to the Jogi-Tile meridional seriea. 
J. Djer, Esq. : Senior Sub-Assistant, ... topographicfd survey, Jhelum and Rswalpindi. ... 
MI. John Jarnee ie not perhape adequate to the condition8 of the case. He k Lieutenant 

Robinson's right-hand man ; the fins1 maps of Jhelum and Rawalpindi are in his hands. It 
would be inconvenient to the public wrvice to move him. He would gain Little or nothing 
individually; and hi interests are d c i e n t l y  wetl cared for by leaving him where he is, 
'a. Shelverton's health has not beon good lately. He is Lieutenant Walker's right-hand 

man [ 52 n.4 1. The Surveyor General has a high opinion of Mr. S.*B abiLities ss a triangulator 
and refined observer, also of his theoretical knowledge, skill ss a computer, and intellectual 
powers, but he cannot be spared from hie pressnt post, and ss he will be promoted if he gives 
satidaction to Lieutenant V'alker, hlr. S.'s interest8 are sufficiently cared for. 

Not so Blr. John Dyer who occupies 8 tertiary place, and whose energy has been conspicuous. 
He cnn better be w pared from Lieutenant Robinson's party, and his officiating appointment 
%-ill give him a chance of distinction1. 

Robinson agreed n i t h  the Surreyor General's appreciation ; James was the 
only assistant at-all capable of compiling the mapa of the party, and moreover he sets such 
an excellent e x m p l e  to the younger members of the party ths t  I look upon him as the main 
promoter of zeal for neiitness, good drawing, great accuracy, and general good feeling, which 
distinguishas all the'assistants of the party [ 409 1. ... . 

Mr. John Dyer has been with me two gears, and...has made very great progress as a topo- 
graphical draughtsmsn. He is--after TIh. James-by far my beet assistant, and his withdrawal 
from the partywill be a p t  1 0 s  to it, the more especially that MT. Chamarett also leaves a t  
the conclusion of the swan [ 178, 428 1. 

Of Mr. Shelverton ... I knou but little. ... The st-le of his work in the Himalayas I do not 
admire. He  is superior to hlr. Dyer as a mnthemntician ; equal as an observer, perhaps superior ; 
much inferior ~s a topographical d r a u g h t s m ,  and inferior in tact2. 

Dyer's appoihtment was duly sanctioned, but before he started he was csnsured 
for absence +thout leave. He wa.s engaged to m a r q  a sister of his brother officer, 
Robert Bell, whose guardian a t  Lahore was suddenly "ordered off post-haste to 
Nagpoor". There was no time to wait for official leave, and Dyer gallantly risked 
all-hastened to Lahore-and married the maideng. Waugh later thanked ThuilLier 
for helping Dyer on his passage through Calcutta ; and "for all your kindness to 
D-jer who is enchanted with your goodness. He is a man of your o m  choice, and 
I only claim credit for doing justice to  your selection "'. 

Dyer did a good season's work, in the Sambalpur area, 1856-7, holding charge 
till Saxton'a return [ 171-2 1. He gave valuable assistance t o  the  local political 
authoritlies during the difficult times of 1857, and his serrices were lent to them after 
Saxton's return. The Commissioner ackno~ledged his "very ready and correct 
execution of all duty assigned to him. He showed himself a fearless and efficient 
leader in several expeditions against the rebels in the Sambalpore D i s t r i ~ t " ~ .  

Though the  Surveyor Genera1 had obtained his substantive promotion "to the  
next uncorenanted grade of ... four hundred rupees ", Dyer preferred to accept an  
appointment in the junior c i d  service from February 18586. In later years he 
settled as a banist.er in.Mussoorie. 

John James, whose elder brot,hers left. the Survey for the uncovenantsd civil 
service, accompanied Logan's party to the Punjab in 1850, F a s  transferred to 
Robinson's party in 1653, and prored an exceptionally h e  planetabler and draughts- 
man [ 21 I ,  414, 424 ]. After inspecting the party the following season the Surreyor 
General observed that  planetabling required "comiderable artistic talent" ; 

Amongst the assistnnts ... the senior, Blr. John James, stands pre-eminent for hie gmnt shiU 
in delineating ground +th ~crupuloua fidelity to nature .  I have never Been a bnttsr hand a t  
dravSng ground. He ia also excellent in every other part of his duty, and very zealous and 
fond of h& work. ... I would ... submit the nnme of hLr. John Jamw ... for promotion to  the new 
grade of 1st Clasa Sub-A~is tan t ,  ... whoroby his a~1ru-y will be augrnerlted from Hs. 173  to 
220 per mcnsem. Alr. John J m e s  on the 5th July will b v e  oompleted 9 years service'. 

. . 
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Iu 1866 lie was moved down to s~ccoocl John Graham at Calcutta where he 
continued in  cllarge of mapping for the next turenty years [ 353 1;. - . . ' '  James Peyton, n e p h e ~  of Everest's old surveyor John,  joined the  HyderiibLd 
;urreS i n  1847 and wae transferred to  Du Vernet's Himiilaya party in 1850 where 
he established himself a s  an excopt,ional draughtsman and excellent planetabler. 
After taking' a 'large share in the map-drau-ing h e  resigned in 1655 to study 
painting in Italy. Returning in 1660, he was re-admitted, and employed in the 
drauing office a t  Dehra Diin. From 1663 he was served u-ith various topogra- 
phical parties u-it.hout ever rising to hold charge. H e  n ~ o t e  up the  account. of 
the  H,hHlaja  s u r r e j  of 1647-54 tha t  is published in Synoplical T'olunze KO. VLI 

[ 208 1. H e  m o t e  for -the papers and painted portraits. From 1680 he waR em- 
ploy& a t  the Calcutta drawing office where 'he effected "considerable irnprorement 
... in the hill-shading by brush-work". H e  retired in July 1866 a t  the  age of 65l. 

Andrew Chamarett t.he elder had joined the  Tanjore survey in 1807 [ n, 146 n.4, 
351 1, and had for long been a ton-er of strength in the  HgderHbiid party [ 384 ] ; 

Major ~ ~ o r l a n ~ d  was frequently absent, on sick leave, during which ... his plsce ass ably sup- 
plied by hfr. a~arnare t t .  ... 31ajor Broan'had no previous training as  a surveyor [I 77-8, 384]. 
... My chief reliance therefore could only be placed on the old sub-assistants, and especially 
on Ttlr. A. Chamarott who was fit to conduct the survey himself if not interfered wi th .  Un- 
fortunately this worthy fell.ill shortly after Major Broan took charge, and was obliged on 
the  15th Xovember I 1846 ] to proceed to Bombay on sick certificate. He died on the journey 
a t  Poona on the 18th December after a long and fait.hful sen-ice of 44 years [ 430 12. 
. . A t l d r e ~  Chamarett the younger v a s  entertained in 1852 and learned his surrey 
in Robinson's partmy, being'transferred to his father's old party when t,he Hyderl-; 
biid surrey u-as reformed in' 1655. H e  remained n-it,h that, party after i t s  move 
into the Central Provinces and till his o m  transfer t o  the  Calcutta drawing o5ce.  
He retired as as Chief Draughtsman in 1884. . . . . . 

Robert Bell joined Robinson's pa r ty  in 1854 and moved k i th  i t  to Gwalior in 
1860. During the summer mont.hs of 1857 a n d  1860 he  worked m-ith t h e  Rashmir 
pa r t j .  In lR62 he was transferred to  t,he Rewah surve j  where b e  died in the 

. . 
field, J l ay  1867. 

Henrj- HOrst also joined robin son'^ party in 1854 and accompanied i t  to  ~ a a l i o r  
in 1860. After moro than ten years a i t h  the  Riijputiina survey from 1863, he held 
charge successiv~ly of topographical surreys in ~ G i i n d e s h  and Burma, retiring a t  
t h e  age of 55 in 1889. 

'Edu-ard R,yall was posted to the Rahun series, Q.T.s., in 1855, but was transferred 
t o  Robinson's party the follou-ing year. He worked for several summers in Kashmir, 
1nost1.j in the Karalroram and eastern La&lih [ 23x, 234-7 1. He  was then attach- 
ed for a feu months to trigonomet,rical units before taking sick leave t o  England. 
From May IS67 he joined the topographical survey of Kumaun and Garhwiil, hold- 
ing cliarge 1875-6 and making notsable surveys in the  high HimHlayaS. H e  later 
held charge of survexs round Darjeehlg and then spent the last. feu  years of his 
service on triangulation along the Jladraa coast before retiring in 1690. 

Of the  younger fiurveyors David At.kinson and  George 1lcGill had long and 
wort,hy service in topographical 6UrVegS. - - 

JTe m a y  here note the heavy roll of untimely deaths amongst the topographical 
surveyors, Muberan ; Robert Bell ; Andrew Chamarett senior ; Joseph Chatslier ; 
Black ; Thomas Claudius ; Robert D a l j  ; Harpor ; TT. King ; James JlcGill ; Richard- 
son ; CJlarlos Snell ; \lrrlIiam Turnbull ; all but  two occurring from the  Madras or 
Hyderabzd establishments. 

Up till 1661 all the Bengal appoint ments had been made td the  Great Trigo- 
nometrical Surrej .  When, however, the  office of Superintendent of Trigonometrical 
Surreys was fieparated from that of Surveyor General and Henry Thuillier assumed 
the  role of Deputy Sur-c-eyor General Topographical Surveys, a separate Topogra- 
phical Branch was set up  both for military oficers and uncorenanted assistants, 
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j u t  a.9 there had long been for revenue surveys; ' Postings. were left t o  individual 
choice, but there was later some cavil a t  the  comparative rates of promotion in thw 

. . . two bmnches..- . .  ' ' I t , ;  ;. ' " ' ; ;" :'.. - . . ' - '  I . . .  ' .:.:.. : . . . .  . . : '  . . .  . . , . 
. . . . .  7 '  ; ., ;z.., ( , ,  .... . I  3 p -  - 2  --, . - :  . . . . . . . . : . .  . , . .  

, . 
The regulir alIowances authorized ih 1832 for sub-assistants of the Great Trigo- 

nometrical Surrey had been made applicable t o  those of the Madras survey establish- 
ment the follo~ring year [ rt-, 371 n.41. The question of temporary charge had 
been raised in 1640 by Charnarett of the HyderHbEd party, who was allowed 
Rs. 350 a month, " the  s a l a g  of the  Assistant Surveyor General in charge" [386], 
in addition to his ordinary pay and allowances. When he raised the claim again 
the Surreyor General pointed out tha t  the Madras Pay Code prescribed an acting 
allowance of Rs. 170 p.m., and the Bengd R e ~ e n u e  Survey Regulations Rs. 138 
p.m., and Gosernment now authorized, "whenever the charge of a Survey m a y .  

... d o ~ o l r e  on the senior sub-assistant of a party, the grant of a 'charge allowance' of 
Rupees one hundred ( 100 ) per menseml". 

The Surveyor Genera1 obtained more generous terms for Dyer on his appoint- 
ment to charge during Saxton's absence on furlough [ 4 2 6 1  ]. This was not a case 
of the senior assistant of the  party acting temporarily in charge ; 

The snlaq- attaching to the situation of Assistant in the Topographical Survey is &.'a 
rupees 250, which Mr. Dyer uill be entitled t o  draw. Ln addition to thh he will also receive 
a deputation aUorrance equivalent t o  half of Captain Saxtons's allowance of Co.'s rupees 450 
during the period he officiates for t ha t  officer. ... The above arrangements are..for the benefit 
of the public sen-ice, and not for Mr. Dyer's personal advantage, to whose immediate interests 
the t w f e r  would be otherwise opposed, on account of the great expense he wi l l  be subject- 
ed to  in a~crificing the  present equipment and re-equipping again a t  a distance of nearly 2,000 
miles. ... EIh case should be dealt with in a liberal spirit. ... 

I...recommend tha t  hfr. Dyer. who is a rnarried man [ 427 1, be permitted to mibmit a bill 
for his o a n  bonefide traveling expenses from Rawolpindee via my headquarters and Calcutta 
to Cuttml;, a190 tha t  his appointment with respect to  his salary as Assistant on the  Ganjarn 
Survey-4nd deputation a U o ~ o n c e  equivalent to haLf Captain Saxton's allowance-be aUowed 
to reckon from the  date on which he leaves the party to  ahich  he is a t  present attached. . . . .  

' To his abiIity to  meet these expenses iri a manner becoming his position, Mr. Dyer's effi- 
ciency will partly depend, as well as the aqcendancy of his example as head of a pnrty, and the  
preservation of his present vigorous health in t,he very deleterious climate in which the  survey 

w i l l  be carried2. 

Under Madras regulations each sub-assistant was a l l o ~ e d  the pay for 3 lascar6 
which he drew right through the  yew on the understanding that  no further charge 
was made for lascars or khaliisis [ ~II, 395-6 1- ' This arrangement ceased when the 
Madras parties were brought on to the Bengal establishment in 1859 [ 399 1. 

"~Ioun ta in  [or Hill] allowance" was authorized for the N.W. Hirr15laya series in 
1847, and extended with modifications to  other parties, both geodetic and topogra- 
pIlicaI. "Travelling a l l o ~ a n c e  " was not authorized till 1865 r375-6, 399 Is- 

Dyer describes the heary experme to which both he and his brother were put  b y  
accidents to their ponies. They were planetabling in the hiUs beyond Simla ; 

Ouing t o  our inability t o  rnaint,& dandies on taLrng the field in &tobe; last-no allowance 
on tha t  account haking been then extended t o  ... the Depnrtment- ... my brother and self had 
no alternative bu t  t o  toke our homes a i t h  US. For some time tb h... answered admirably a n d  
enable us to progress rapidly n i th  our work, but  in J a n u a v  the u i n h r  set in a i t h  gmnt sevurity, 
and the road became quite iml,rncticable. ... The only meens of extricnting them to send 
unr horse8 by a lower road. ... but  unfortunBtely [led to ] tho destruction of both animals. 
My brothor'a mare, for which but  a few m o n t h  p re~ ioue  he p+d 175 rupew, went oror  a pre- 
cipice and was daahed to p i e m -  B f y  o m  pony, after floundering desperateI> in snow up to 

. . . . .   hi^ girths, alippod do- about 60 feot over a rugged steep, and broke  hi^ back. .....- 
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. .In a precisely similar oaee an applioation for oompnantion preferred by the late Superin- 
-- . tendent of the Gimlah and Thibet road WBB duly sanctioned by Government1. . . . .. 

It wm after this catastrophe that  Du Vernot appealed for an  extra allowanca 
for work in the  higher m o d t a i n s  where it was impossible to take ponies [ 371 ] ; 

N y  ~ssisbnta... require to p u  direct from one point to another regardlees of roads and 
paths, and, aa their homos and po niee... are not only u~eless but  an incumbrance, they are 
obliged to leave them a t  some po&t near the plains or eend them back to quartem, and traverse 
the oountry on foot. But walking in a mountninous oountry where roads are not available 
is exoeedingly laborioue and a mrveyor, after plunging into a valley 6,000feel deep and gaining 
some point in the oppoeited side equallS elevated, ...is edmusted and in no condition 
perform & dut.y. ... Much valuable time is lost and, from my o a n  experience, by  no meane 
can he  keep freeh and in a state to 0been.e -and sketch, ... unless transported from point to 
point in a-pilpim'e jampan, a sort of basket carried on poles by eight men. ... 

317 a4sistanti should be effectually e,quipped. ... They have no allowance to meet the 
additional expense of jampany hire, whilst they ... keep u p  their ~ u a l  meane of travelling. .... 
I...suggmt...tbt I...furnish each ... with eight hill men for a jampan, &areg  the 
ssme in .my cqntingent bill. The sdditional expense ...d be rather more than 40 rupees 
monthly during field operations, as hillmen FFill not e q a g e  for mountain serx6ce under &. 5 
par mensem, stipulating for Re. 6...in the s n o m  above Rampoor and Chini2 [q7g 1. 

Dandy allosrance at Rs. 20 a month was duly sanctioned for each sub-assistant 
whilst: working in i h e  higher mountaihs, oTer and above the mountain allowance 
prex-iousl~ sanct,ioned 1375 Is. . . 

. - . . . . . . . , 
, . . .. - ., . . . . . . . . 
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. . N O M ~ A L  ROLL : 1844-61 

Xamc, Brth, Death Apploted4, E m p l o p e n t  Domestlc 

A D A W E .  m d k .  ' 
b. 2?--(-36. 

A m o r i P s ,  Dvodatue 
b. e. M-25. 

A m s o n .  David 
b. E-5-9;. 

AT~LSSOS Eeory  MeArthur 
b.. ~ d F t r a ~ a .  c.. June 1842 
arrd. lndla.lR48. 

BAFBSS. Alex. R e d k .  . 

B-56, J 0 5 h l ~ ~  F ~ e d k .  
b .  c. 1-7-50. 
d.. Slmla. 7-8-84. 

BKLL, Robt. Arthur 
b.  c. 1'&11-94. 
d Ilalhar. m.. C 6 - 8 7 .  

~l.Aii~,Ze.L 
d.: Cottack. 17-5-58. 

BOLST 3ertw-t Jam= 
b.'c. 2-5-51. 
a d .  Indln 183718 ; 
d.. Mnsri.. 7-7-79. M. 

CELAWYT Anbrea. Wnr. 
3 I 'm 385 ; n, 385 

b. Jad. l i e s .  
d.: Poona. 1612-48.  

CIUW-KYT, Andrea. jnnr. 
b. c. 20-11-32. ,, . 

1-12-58 
Calcutta 

W b 8  
D D n  

' 1-7-50 
Madras 

I be68 
Calcnttl 

Oriw, dme. 1 8 5 6 4 0 ;  MB.; 1-10-80; 
30. 9 topo.. 1861-74 : Cnlcotta DO. 1874 
Ull n t .  aped 65 -4-91. 

Oriwn 1 8 5 6 6 1  ' KO. 8 wpo., 1 8 6 1 4  . 
aith' Imre to i i m d  twice ; ~eaah: 
1864 tlll ??ad.. 1-11-65. 

OriRfia, l e56-B ; E. Coast trg-a. 1858-9 ; 
Oriasa topo.. 185-1 : KO. 9 topo., from 
1 8 0 4 .  hhaodeah. 1874-6 ; BhopB1. 
1876'  h t r .  Party 1881-6; d t h  Dlr. 
~ r a t i . t ~ = .  1 8 e - a  : 'm. m ~ t t a  d~ ~ I U  
reL aped 65 E-ERP. 

Orism b. ~ b ; t a  KAl1pnr. 1 8 b M 9  : Cal- 
cutta DO.. 1869-4 ; KWaI W. 1R64 Llll 
read., & H i ,  to become Aart. E n v .  

Kashmlr topo. 1857 ; Piodl.  J a n  1858 ; 
pr. resd 1858 ; Castom Dept.  Re-, 
1862. 

alth Bd. A d m l e  Lahore. 1 8 4 G 5 0  ; AML 
Bar1 Doab c a d ,  1851-4 ; D D a  DO., 

. 1 8 5 e d O ;  attd.  Pindl topo.. 1858 tUl 
a p p d  m.. 1-1-81 ; Gvalior. 1881-9 ; 
BRjpntBns. 1862 ' CalcutIn DO. from 
186e OD. 1878 ; A k . ' t o  DO. SLaMBtlca, 
18@2 tlLl death. 

Ordnaocx Dept. 1 8 4 6 4 6 :  Pew 8v 
1855-68: KO. '8 w p o .  1 8 m  t.!U 
on penclon July 1670. 

Pindl t has1;mlr Low..  1 8 5 4 6 1  ; Ovallor. 
1861-2 ; Berah. 1882 Lo death. , . 

from Calcotta DO. to O r h a  topo. 'a 
death. 

dmn. 600.. 1852-80: Kashmlr. 1880-1: 
Qaalior. from 1861 ; 6A6 .  t o p .  1-1-82 ; 
2 r.  furl to  Enr. 5-11-79. 

Madras sq-8.. 1805-20 : H d b b .  1820 Ull 
death. 

Mndl top..  1 8 5 2 6 ;  Hdbd. Q Bdlkh, 
1858-70 ; Calcutta DO., 1871 Ull ret  M 
OD.. 1-8-81. 

Madrv topo.. 1833-43 ; OaoJam, 1844- 
MI. O A s a  1850 tUl death. 

orid. 1 8 5 i d 1 .  KO. 8 topo., 1881-72 ; 
Gbandeah. 1675-6 ; Fdport, 18i6 .  

pr. bro. to G.TTM. 6 H a .  
At%inson 1418, i~ ' ]  and d n o  
l o  Edm. Etroud Pnton. a n d  

1670. &rL, son b .  to hh wife 
Eh. 

Dr. son or U n  dn A .  B. m u c h . ,  
Delhl, =Lo d.. 1842:s. 

pr. b m .  to  Ales. I rup ] ; m 
Xarh,. before 185i .  A n t h  

GcoFrophvua I n d i w .  pub. 
Cdcutta, 1881 ; PU6. 

son of Ricbd. Kelpon B. : n. 
, Masrl. 16-9-82, L n c j  E l l a  
&a o f  John Taylor. 

' pr. bro to Wm. C. B. 1 359  ] 
and Gea. Chapman ! 9 ) .  
rp b t . .  bdorr,  1885. g e l e ~  
g s t e .  2nd. Emlly Carolhe. 

r h o  d.  ~ a ~ d o n r .  l b l - 7 1 .  
..Fed 81. 

m.. ficdbd.. 8-10-20. K a t h h  
Johannea; father of P e w .  
b.. 1826. h'IzAm'8 msd. mL. 
and of Andrea ( inJ ). 

MU Of A D ~ F  W m .  ( ~ v P )  ; W .  
htber of A C, e-var. 
roo.. 1884. 

son of Roper: n. Collacl 
14-69.  F l m l m  Emllj. be 
of Oeo. R a p e r .  

* . I D h  608 ( 109 ), John mer to 6G.. 208-51. . 'jb. ( 104 ), 16-141.  ' D h .  541 ( 2 9 2 ) ,  BMC., 
21-2-51 ; no., 8-3-61. <Date of idenlure g i v e .  here often later than t h a t  of joining. 



Name. Rlrtb. D u L b  AppolnLed Employment 

M d r ~  bpo. ,  1 8 3 3 4 3 :  ?TQlrl HUla. 
1844-54; O b  & G a d a m .  I 8 M  Ull 
death,' - ,  , 

. . 
m.. 1st.. Jane  Elizabeth, who 
d.. Eotaglrl ,  I b b 4 8 ;  2nd.. 
OoLcmh. 23-2-52. Ch&r- 
l o t k  Amella d m .  of Geo. 
HaldweU ; faiher of T. I. Y.. 
appd. No. 3 topo. 1868. 

Leaveon i pay from 6-IC-79. 

, . . . . . 
. , . . 

OrdnncrpDrpt . .  Burma 1 8 5 4 4 3  ; P e m  
S%T.. R63-7 ; No. 3 topo. 1867-76; 
KhAndesh 1876 tIU 1878. . - - . 

Hdbd.  Tow. .  1857 tlll deatb- . , . ., . 
. . .  . ... ..  ,, 

' , a  + 
., 

. . . .i ,! .:: . . 
DALY R0bt .  1-8-57 
. .  6 in fd.. BerU.  25-11-62. . , 
] 

pr. son of W t e l a w  IT, 38 ] 
bro. to J.  B. d a l v  1x0 

resd. M "nstlve a-.;.. 
Hdbd. 6 % ~ .  0-0-5R. - .  ' 

D Y ~  E d a l v d  Abraham 3 0 - 6 4 8  
b. ChlcnLLa. 7-7-31. Calcutta 
ed. Ensland ; 
d Ln&a. Hnrch 1849 

: &. Stmla, 23-1-1802. 

nw. Rlm'. & Plndl topd., 1848 tlll r e d .  
1851 ; atndled brewing In England. and 
founded brewery. M u m e .  c. 1853;  
Solon. c. 1866. . 

. . . . 

. . - - - -. 
6 of ~ o h n  (b. 1788 ). Roogb- 

ly PUot 1816-48 ' bro. 
b John (;nf) & Km.'AMxed 
1 419 1 : m.,-Barnstaple. EG 
land. c.. 1856. M a y  P m m o r r  - 
father of Gen. R.  E. H. ~ y &  

' 

( blos. by Ian  Calvin. 1828 ). 
m. Hlm topo.. 1847-53 ; Punjab  Tow. .  

1853-6; ch Orism T o w .  No. 2. 1 8 5 6  
7 :  MCOV. CIV. benlcx, Sambalpnr, 
Feb. 1858 to 2 6 2 - 8 2  ; later b a n .  
31 rsrl. 

DYKR. J o h n  
b. c. 1 4 2 8 .  
t r r d .  Lndk, 1847. 

16-7-47 
Calcutta 

bro. E d a .  ( r u p ) .  
Labore. 26-12-55. &lin; 
C ~ U C Y :   ell h. '~i-a~bt. 
h U l ~  (4301: b d . .  &f%n 
24-1145 Orace. dau. of Thm. 
Conlan; she &. MssrL 
11-22-1800. 

Bdhd.  topo.. 1 8 6 0 4  ; Gaallor. 1Ei0-5; 
?dyrore. 187&7 ; in a e m c e .  1881. 

No. 3 Lopo.. 1857 till d e a t h :  mc. to 
Englnnd. 1866-8 ; s-?y.. Jeypore.  
Tzgptm.. 1 8 6 S i 3 .  

FAREKLL. R0bt.  D r n n h  
b. C. Feb. 1943. 

WKR J o b n  
b. $evert. Salop. 

c. 16-4-36. 
arrd.  India. AQE. 1057 
d.. Oohcamnnd. 23-6 

son of Keapor l  trsdesman - 
broucbt ta lndla by  0. H: 
Snxmn 1 4 2 2  1. 

Llbm.  & Acct. Roorkee Call.. 1853-4 : 
&dl tppo.. 1854-61 : GnaUor. 1861-3: 
RAjputaoa.  1863-74 ; ch. EbHndcsb, 
1874-8 ; furl.. 1 8 i S 8 2  ; cb. Barma 
topo.. 1882 till ret .  aged 55. 6-5-88. 

Orissa. 1 8 5 3 4 :  E. Cosst GTS.. 1858 tlll 

son of Geo. PhUlip: m.. Mnr- 
ree. 5 5 5 6 .  &Ice Frsnccs 
Capping, wid.. dan.of FTm. 
P O U ~  ; p0mCdt With A6G. 

. bro. to Bobt. ( id. ) 
resd.. 18-8-02. 

Nadrlu topo.. 3827-43 : G m J a m  6 Orissa. 
1643. W r t t .  on penaion 1861? 

bro. to Geo. i NP ) ; u U e  d. 
Berhampur. G a n ~ a m .   an: 
184B. 

m. Marin before 1838. 

.- -.- 

HOWARD. M b t .  [ m. 385 ; 1817 
IV. 38s 1 Madras 

d .  &fore. Kov. 1 8 6 2  
l O F A n 0  Colh  R a n c u  6-5-27 

[ i n . 3 8 5 ; 1 ~ , 3 8 6 1  . '  Madrue 
J A ~ s ,  John Owen h k  [ 359 1. 26-i--45 

b. Calcntm. B-6-29 Calmt tn  
d.. %rl.. 9-6-1900 ;XI. 

Hdbd. t o m .  1830 tD1 diam. 1-9-47, 

01s. onlta. 1845-63 1 419 ] : PLndl lopo.. 
1653-8 ; ch. Calcutta DO., fiom 1858 ; 
Sovr. R CD.. Feb. 1861 ; ASO.. m a p .  

f 9 . d  1 8 7 6 9  ; c b  8 Party. 

son of K m .  Nix I m. 371 : rv. 
74 I : bro. rd Hicxd..& 1 419 I &  Jo5eph I l x f ]  ; m. 
eahAaar. 5-2-56. MatUda 

dnu. of H. S. Bnrrton. 
from 1 8 i 0  ; .-... . 
Rev. Br.. Allgarh. 1883, tU1 ret., 7-8-84. 

Plndi topo.. 1860. tUl r e d . .  1854. for appt.  
to  MCOV. CIV. jnd. service. B u n d e l b h  

J ~ m s .  Jopeph Arthur 
. b. c. May 1827. 

d. before 1880. 
-G. J o h n  Oeo. I m. 286 I 

b..  Mas  1816.. 
m o  w. d. O w ,  16-12-68. 
~1008. Jam- I m. 38s ; Yp. 336. 

M John 1. 
Lorn. Rlchd. [ I1. 351 : 

IT. 386 
'b. 27-7-1783 

IB5 : 
d.'~cdbd., 7-10-65 : m. 

U a o .  R .  E. 

bro. to John ( rup  ) and K m .  
LLlcbh I 410 1. 

father of FF. E. (id). . : 
son of John Oto. ( rup ). 

9-3-35 
Madras 
1-7-67 

Madras tom. .  1 8 3 7 4 3  ; Ganjam & O W .  
1844. till ret. 1 8 6 2  

dmn.  O r i w  Topo.. 1857 tiLl death. 

Bdbd. tope.. 1830-61 ; O r h a ,  1 8 5 M  ; 
Rdbd.. 1656 tU1 ret. 1%0-33. 

Y a O r z  t o w . .  1810-21: Bdbd.  topa.. 

bon of James ; v i r e  k b q i  & 
S chLldren aUve 1863. 
m.. M c b n r .  13-12-20. Ann 

Watts; fatber of B H. 
(id). . . 

Hdbd.  topo.. 1 R j 5 5 0  ; Orlssa topo.. 1851. 
tlU rend.. 1855. after c o n t b u o w  fever". 

A s ~ n l  trgn.. 18b7-8 ; K l u W  tow. ,  
1 8 6 M  : K h b l  HUls. 1864-6: 12 mo. 

m n  of BJcbd. ( r u p  j. ' 
1-7-15 
Hdbd.  
1-1&57 
Cslcutts  

31-7-68. hls dan. M u t  m., 
DDn.. T b o ~ .  Klnoey. 

Cow J a m n  
6. C. 1-3-40. 

leave mc. to Europe. 1957-6 & 1 8 6 6 7  : 
Knmnun. 1866-70 : 18 mo. lrsva from 
B u m  topo.. 18 ib .  till furl .  1877. 

Orlam topo.. 1854-6. L a a R r .  John Wm. 2 7 - I s 6 4  
Calcutta 

w n  of John. Dcp. Commy. 
NMm.8 est.. ; bro. t o  ~ a m e d  
( i n / )  6 John 1 4 1 9 1 ;  m., 
before 1672. Arabclla Agnes. 

bro. to Oeo. ( rup  ). and J o h n  
I 4 1 9  1- 

Hdbd. t o p . .  1855-62; Cbnta K8mur. 
l86?-73 ; RAjpnUm.  1 8 7 6 8  ; Calcutta 
DO.. IR82: CD.. 2-4 tU1 death.  

McGILL. Om.  A. 
b. E land c. 24-4-38 
I r rdPfodh:  1 i38 ,  
d.. Calcutla. 4-1-82. 

Hdbd. 
1851 

topo.. 1818-50 
-2 : Pindl t o w .  

; Gt. b n g l .  trgn.. 
1853 tlll death. 

MCOIU. J a m e l  B a d m n  
b. 182718 
d., n e t ,  nr. Blunee. 1-12-53. 

MACXAHOS Chaa. Robt.  
[ n. : m. 3 8 5  ; rv. 386 I 

b. r .  Oct. 1781. 
m c m r n a .  Edw. Francla 

b. c. 13-842.  
MAY John Albert 

b. 16-6-11. 
d.. DDn.. 28-686 : XI. 

MXFILAKD, Aupntun  m. 386 ; 
Yp. 386. T. 360\ 

b .  Ju ly  1807. 
M O ~ K L R I I . .  Wm.' 

b. r Dec. 1821 
m d .  lndla.  1821. 

m.. Marla. dau of Maj. 9. A. 
&be. Mad. 116.: ahe 6. 
Ootcmd, aged 41 ; m. 

M a d r ~  topo.. 180.C-44 : Ir71~:; HUla. , 

1844-54 ; penalon from. 3-1C-65. 

Calcutta Do.. 1856-7 ; Orlsas. 1857 UU 
resd.. Kor .  1861. 

0rtr .a b- KO. 3 tom.. 18d0 lo Bfay 1877: 
CnlruLta DO.. 1 8 i 7 4 4  : KhAudeh topo.. 
1864-6 ; DDn. Do. 1885. U11 dra th .  

M n d r a ~  tapo.. 1823-44; hXutrl H U .  
1 8 4 S 5 3 ;  Calcutta DO.. 1864-6. 

1-3-57 
Calcutta 

1-1-0 
Cslcotta 

m.. Ague8 Blanche. who d., 
Mmri. l id -1820.  aged 70 ; m. 

son of Anguste. a b o  m d .  
Madras l h m  France 1788 ; m 
MatUda M o r e  1832. 

woundcd by tlgcr. A r a b n  
H U ,  15-4-05. 

r r s t .  a m .  under Comnr. Moulmeln 
from A rU 1853 : t r .  tc Pew Svy. .  L)ec. 
1894 : J x h .  a t  M a d r u ,  with pemlon Q 
lb. 13911 p.m.. 9 0 4 - 4 7 .  

1 JO Caf. ( 4 6 6  ) ; m a p  nbening T m .  Montgornerie'm p r o j e c t  f o r  telegraph line I n d i a  to China ; identity 
d o u b t f u l .  



h ' x ~ c m ,  Olyencs.  H. T. .. 
b.. S o r L a h k y  lz'pl:'. 
mrrd. Indk. 8 . , -. 

&dl & Xmhmlr  Lopo.. 1 8 5 5 4  : OvraUor. pr. .on of R a r .  Wrn Hanr N. 
1880-2. Kenah. 1 8 6 2 4 .  B d W .  Tow. m t c r  of Beverley Or. &h.. 
RerAr. i ~ w - 7 0  ; two y. ~e'asc to ~uropd  orb. m. pr. a c. 1860. 
from Aug. 1870. ,on b.: 8-$41. 

Madrss t o w . .  1 8 3 0 4 3  ; Oanjam. 1844-5, m.. Rcdbd.. 8-7-88. 8 a d  
pr.  resd. 1846. ~ ~ m b e t h  O ' M .  . - .  . . 0 

O r h a  topo., 1858, UU 14. Nor. 1881. *om Et. Paul's Sch., Cl lcn tLr  
m. 

Pra. J o h n  Oto. 
b. c. Dec. 183Q. 

Yxrror. James  . . 
b. 1-7-31. 

Hdbd.  t o w . .  1847-61 : Fa. Hlm. tow.. 
1851. tlll r e d . .  1855 : rerppd.. 1860 ; 
DDn. DO.. 1860-3 ; Kumaun. 1883-7 : 
KAlhlAaAr Low., 1 8 7 4 4  : Cllcutla DO.. 
1676-84 : Dnrjcellng topo..  1863 tW 
rel .  wed 65. 1-7-86. 

from R o o r L ~ e  Coll. to Pindl t o y . .  1850 
t U 1  rend Alny 1853 for Education Dtpt .  : 
1802. Hdmr. Benarca CoU. 

11-&b4 Dmn. 800. : to O h s a  1854 Ull 

J O ~  [I, 4 6 L 1 ;  i. 428 1 ;  
bla a l fe  6 s t h l m n  d.. ~ o o n a :  
12-10-89. wed 38. XI. ... 

&n of a b t .  ; m..  Landour. 
20-R-51 El iza l r lh ,  dau.  of 
~ o d o l p d  Perkins. 

P u m ,  3olln Thompson 

death. . 

son of k. Harrison. R.  ; bm.' 
to Prbli. W m .  I 420 I : m. 
D D n .  26-1-64. E h  Marp-r. 
dau. o f  J. B. L u c b t e d t .  

--.. - - 
186;-75 : In ch.. 1 8 i G  : ch. fIarjeeti$ 
t o w . .  1Ssl-t  : E. C a t  t r g n ,  hLshrPs. 
1635 tUI ret.. ZC(1-80. 

Hdbd.  Lorn. 1855 tlll resd.. 20-945:  m- . ~ M I T H .  James  B ~ n j a m l n  
b.r .  1-4-97. ,- oppd.. k o r . .  rejoining ?thy 1866 ;. l e n  

for pan.. Arrts.  Rombay. 
Madraa low. .  18?3-42: Ganjam 6 OrisRa, nut.  son of C t m .  Bnell, M.b 

~ n f .  I m, 504 I. 
son of Jamea [ n, 3 z - m, 

86 1 : K i l e .  Caroline $&lry, i.. P o o .  2-7-50, aged 25. 

R A K L L  Ctiss. lunr.  [ rr. 3 6 1 
d.: In ~ r i s s a .  t ~ - 5 i !  

Grbflrxns. Chae. Aueustun 
[ m 986: n. 886 I 

' b. c. *eC. 1806. 
d.. 1860:Z. 

TALBOT. H r n r y  I3laquli.r-C 
b. c. 1-1140.  , 

1844 tlll dealti. 
.: M a d r u  t o p . ,  1 8 2 1 4 3 :  Ganjam 6 O h .  

1 8 4 4 4 :  h'a. Him. top.. 1 8 s P S ;  
O r b ,  1853 UU pensioned, 186011. 

. , 
1 4 4 8  

-: - . D D n  
m. H h .  t o w . ,  164E-50 : Findl t o w . .  from Mackinnon's Bch. 

1650 tU1 abaeot from C-i-62; to 
Punjnh Bcr. 6 ~ .  1 ~ ( 3  1. 

P b d i  d -hmir row.. 1 6 5 6 4 2 :  OaaUor. . - . . , -  .. 
1863-4 ; Tiurnauq 1664-8 : 611thSaAr. 
lR6R-8; CalcuLta DO. & DDn.  wmp. .  . . 
1674-6 : K u m a u q  1 8 i 7  : - ch. Bombay , I .. 

. .  . t op  1876 Calcutta DO. 1879 tU m t .  
nred 55. 25-11-93. 

~ d b d .  to**.. 1~30-50 ; orlssa top.. 1850, ,on of IU, 35; : rn,&s]: 
Wl d e a t h  m. .  S c d b d  14-6-33. Laonom 

Garah Flcker ;  dan .  m, 
P e w .  .on  of Andrew 
C b m a r e t t ,  senr. 1 4  o ]  

Ori-. 165- : Chota KHgpnr. 1861-70 : Eleanor Mary, hLs a t e ,  ' h . 
. Ouallor.1676 tUl death. M%&, 14-7-71. 

Calcntta n o .  : from 1 - 1 4 0 :  KO. T P a r l r .  pr. Don of W m .  1 IT. 475 : T. 
T o w :  Cenlral lnd la  t Rnjputana DO. w 1:  m.. before 1870. 
C ~ l c u t t a .  1673. 18i;. with S o .  2 P a r t y .  Amaodn Maria. 
T o ~ m :  Ktirindrsh 6 Itom. Calcutta Dm.  
20-Cr80. Dchra Dun no. 6TS. : I-1- : 
1 1  P s r l r  Burma. 1-11-89. C a l r u t h  no.. 
1%2-92. 21 P a r t 1  Burma, 1-11-94. T o  
Oazr l ted  rank ; 1&%1892. 
apprc. dmn.  : SAS. 11-1-81. pr. ron af Alex. [ w.  5 4 3  1. 

d.. ~ g r a : 1 8 7 8 1 ~ ;  YL 
Wn.sol;. Alfred John 

b.. 1 0 - 4 4 5 .  
d.. Pmna, I--61 ; XI. 

' R Y A ~ ,  N e x .  Geo 
b. c 27-2-45. 





Asaistunt Ravenue Burveyor Ra. 260 p.m. ; when officiating Revenue Gweyors  in oharge 
of survey. Ra. 388 p. m?. - 

Recruits wuld be engaged temporarily aa mukwddicr, native surveyors, or  offioe 
assktante, and brought on to the  pensionable Lists a s  4th grade sub-assistants if and  
when they made good. There was no set internal for promotion from one grade to 
another. The Deputy Gurveyor Goneral had.&cretion to sanction promotions and  
increases of pay 60 long as h e  kept the  expenditure of each party +t.hin ib 
allotment. , ? E x t r a  allowances were d o w e d  for service in Arakan and Sind. I, 

A petition for a general travelling allowance @ Rs. 30 a month was not accepted 
[375-61, and Wyat t  was allowed no allowance for his journey from Patna to Dacrs  
=hen he moved his party from Bihiir .to East  3engal. On t,he other hand Adam 
was boat allowance'at the  rate 'of two-thir& of his salary for his journey 
from Bengd to Ambaa.  .This was calculatd to cover period of 24 m o n t h ,  at a 
rate of 10 miles a day for the  distance of 762 milea [P, 17oJ. : - ,  

,. . : . .  , - . ,  
The pay of the cirilian .and ibn-gazettsd;officeri of ... the Bombay 'a& - 

. . .  I .. . ,  . l ladras  s-ejs was on a ~onsiderably~higher scale. . i,; .. .--; ,- . . . . .  , . .,. . :. . .  , - .  

. . 
7 .  . . > . . . . .  . . . . . .  - .  . , . . . ,  : I '  ' . .-  . ., ,if!-.: 7 .::.:,,-: i. - 2  - -- I . . - ,  ,.:'. 

. . a .  . . .  . . : t . ! ,  [ . .-. - .: , . .- . - '  ! 

- .  . . . .  SUCCESSFUL CAREERB .. .=.:i;:,' ;. :. . . . . . . . .  z 
I . , .  . . . .  , ; .  . . . . ,. . . . , -  - . . .  . _ .  

C. 
8 .  .. .. , . 

%oaf the older assistants, ~ i t z ~ a t r i c i  and ~ i l s o n .  [rv, 395-61, failed s tand  
up to t.he test of executive charge. . Fitzpatrick did well in Balasore , b u t  failed 
in Purnea. hlathison had recommended l f i l ~ o n  as being perfectlj .competent .to 

... conduct any sunTey, but greatly deficient in e n e r a  and morel courage. .The  heavy r e s p o b -  
bf i ty  Kill, however, soon teach...the necessity of acting &d thrnliing for himselfmd, as be 
is a mm of the high& principles and integrity, I bave no hesitation in recording my opinion . . .  
that  the Hooghly w e y  4 proceed satisfsct.orily under hie superintendence2. 

Unfortunately TVilson's lack of close control led to serious errors in both ~ u r d ~ k n  
a i d  ~ o d ~ h l y  ,districts; and led to his' discharge in J a n u a g  1848 [304 1. Some 
years 'latar,' in 1856, he re-employed as a senior assistant in one of t h e  Central 
Province parties until, in 1860, "being . , no  longer equal to t h e  v e r ~  hard work ... 
in such a hilly and jungly country, he  was transferred to the  new party r&ed for 
Oude". His son, William AJexander,-was appointed to the  same party in .January 
J861, and promoted to gazetted rank in 1892. - . .  

Alexander Wyat t  had started as surveyor under the  Collector of north Noradii- 
bgd in 1824 [ m, 154-5 1, and +ras transferred to t h e  surrey department in 1827. 
Discharged in 1642, he was selected in 1644 for charge of t,he Siran sumey. After 
working e a s t ~ a r d ,  Grst into Tirhut, and then t o  hiymensingh, his health broke 
do= in February 1857 as the  result'of a stroke. " Thorough master of all the  
details of his profession, and one who had considerable administratire abilities, he 
was also an  excellent revenue officer'ahd linguist "', 

, Pemberton bad been a protegd of Henry .Laaence  and joined the X.K.P. ~ u r v e y s  
in 1835 [ rv, 390 1. H e  .had done well from t h e  s tar t  an'd had been selected from 
S h 6 d ' s  party in 1845 to take over charge of the  P G e a '  survey from Fitzpatrick 
1 244 1.' After working east through north Bengal his health broke down during t h e  

. . . .  surrey of Dinijpur, and he died at DarjeLing in 1860. 
, 

.James O'Donel had f i s t  joined in Orksa in 1636, and was h h & g  charge of the  
Purnea-Rajmahil detachment when surreys were closed d o n  in 1642. He fully 
justified his retention in the Department, and during 1848 did much to clean up  the  
disorder into which the Bhhgdpur party fell during Shemill's absence on furlough 
[304:5 1, . In December 1653, he took over the  Goiilpara sme-3 on Kelso's ~ e t i r e -  
merit [ 242 1, rejoining Pemberton's party on completion of t h e  work a.year later. 
In 1856 he was given charge of the  Arakm s m e y  which involved topographical 
s m e y  of the  extensire forest a r m  combined p i t h  large-scale, revenue survey of .. . $ .  . .  , ; , . .  . ,:., . - 3 .  . , . ?  . . . . . . .  

' :  - 
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the cultivated tracts. H e  then extended survey into the Chittagong Hill tracts 
[ z 4 3  1. .."Mr. O'Donel is an able officer who has shown great tact and  judgement 
in conducting these operations, and his name m i l l  long be associated with the ex- 
ploration of a great deal of our eastern possessions, before quite unknown"\ He 
was appointed :' Surveyor of the 1st grade'.' from 1st J u n e  1866 and was in charge 
of the survey of Cooch-BehEr when he died in the field in April 1872. I ,  . 

.Discharged in IS42 aftor ten years service, Edward Hoppner joised the Sind 
survey in 1643 [ 276 ] and . in 1847 followed Vanrenen to Rohilkhand ; 
- a. E. W. Hoppner..-hse had ertended experience, understands his work right well, and is 

particularly su fait in draaing aud compilrng maps. He is ... remarkably trustworthy and 
honest. The Scinde climnte hae Badly impaired his energies, and he is now very nearly used upx. 
He  was selected in 1856 to  succeed Alexander Daniel1 in charge of the Revenue 
S m e y  ofice in Calcutta, and held the post till 1662. 

nrilliam Lane, brother to Charles of the G.T.S., had joined in 1837, and got into 
trouble more than once for absence nithout leave [ rv, 399 1, but  was re appointed in 
1644 and ~ o s t e d  to the Tirhut surrey. He  resigned two gears later on account of ill- 
health and from 1846 serred in the Punjab holding charge of a camp in Thomas 
Blagrave's party in the  Kiingra hills [ 271 1, where he attracted Waugh's attention 
by hie '' great natural talent for topographical drawing " ; 

I think if that  gentleman was to join Lieutenant Robinson for a little while he would soon 
acquire a knowledge of our principles of delineating ground. ... I compiled the degree sheet 
partly from our topographical sections, and partly from the Kangra revenue survey. ... The 
revenue mrvey ... stood tha t  test very well [ 217, 318 IS. 
In 1856 he accompanied hlacdonald to Sind, where he was given a n  independent 
charge. H e  later held charge of various revenue s u r r e p  till he retired in 1876. 

Nicholas Davey joined the Midnapore s w e j  in 1841 and won praise from 
Smyth for his work in the 24-Parganas. He  re l i e~ed  Wyat t  on the 3lj-mensingh 
s m e y  in 1857, succeeding to substantive charge later in the Sear. The modern 
system of cadastral survey was first tried out by Davey before 1870'. He died in 
1873 whilst holding charge of the cadastral survey of bbdnapore [ 247 1. 

Charles Foy had a long record of good work, ha-iing joined as apprentice in 
January 1821 [ m, 361 n.7, 371 1, and served in the  north-western districts fifteen 
years till his discharge in 1842. He was re-engaged for work on the Kaithal survey 
under B r o a n  and Saunders Abbott, and held charge of a camp under Stephen in the  
cb-Sutlej Punjab. E e  dropped out before 1855. 

Three brothers, William, Daniel, and George, som of Conductor John Blyth 
of the  Allahfibad arsenal, all did the revenue survey well. IViLliam and Daniel 
accompanied Stephen to BihHr in 1841 and in 1847 J T f i a m  rejoined Stephen on 
the cb-Sutlej survey, whilst Daniel Gent to Vanrenen's party in Ajmer and accom- 
panied him to Rohilkhand. " Mr. Daniel Blyth " writes Vanrenen, 
though uneducated, is a first rate office hand in all matters oonnected with the revenue survey. 
For thir, he ha8 an instinctive talent, and is a hard-aorking, steady man. The evil effecte of 
bringing him up to one particular line of duties is lamentably apparent. He hee no idea of the 
mod e ~ s y  adjustment of mumeying instrumente, and cannot make out a scale for himself6. 

Whilst Daniel perished ui th  Burgess' party a t  &&mi when all its Europeans were 
massacred in 1857, William resigned in 1856 for a successful career in the uncoven- 
anted c i d  service of the Punjab. The younger brother George had joined the 
trans-Sutlej survey in 1847 and accompanied Thompson to Chota Niigpur in 1859. 
In 1861 he deserted to more profitable employment with the Punjab Police ; "I 
do no t  consider myself bound to serve any longer. AE I have &posed of my 
bow-tents-in fact all my property-and made every arrangement for a move, 
... I propose leaving the station on tha t  date". The Surveyor General took the 
matter  up ; and the  appointment to the Police was cancelled. Two years later he 
was humbly beseeching re-instatement, and he was still serving in 1877O. 

r , 
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: ' . John Charles Kavanagh was posted to the  cis-Sutlej survey in 1846 as h i s t a n t  
Gurveyor in charge of a camp'. After Stephen's departure he was left m t h ' a  smaU. 
section to complete the  survey and prepare the  necessary maps, which occupied him 
till 1855 [ 270 1. . After a short time u i t h  Shortrede's party on the  Jeoh and Sind 
&gar surreys [ 273-4 1, he obtained appointment to the uncorenantd  ciril se+m 
of Oudh, which had been taken over by the  British in February 1856. - -. . . . ,  . .. , 

Edn-ard Johnson was elder brother to William Henry of the  G.T.S., and was 
educated at hlackinnon's school a t  31ufisoorie [qoa 1. He n-as posted to TTanrenen's 
Ajmer pai ty in  1847 and accompanied i t  to  R o w a n d .  I n  1854 he x a s  temporarily 
lent to the Nimach s u m q  under Dennys, and t.hen rejoined Vanrenen in Jubbulpore, 
[ 266,268 j. From 1862 he held charge of rarious dist,rict surreys until his super- 
annuation -in 1863. . . 

George Housden joined the cis-Sutlej surrey in 1846 and accompanied Shortredo 
to t,he Upper R,echna h - b  in 1852 1273 1. H e  spent. the m-hole of his serrice in the  
western Punjab and on t h e  n'orth-West Front,ier till his retirement in 1879. . He , . 
sent iour of his sons to St.olies' school at.'Mussoorie. , ? - ' -  , ' ' I .. . - - :  

James Campbell joined TT-jatt's party at Pat,na in ' l844 and t.ransfe&ed to t h e  
Rohill;hand p a r t j  in' 1850. His father;a sergeant in the Commissariat at w g l a ,  
had .mi t t en  to the  Assistant Adjutant-General a t  Calcutta asking tha t  "'as a &odd 
'turn to an old soldier" h e  should persuade t h e  do put^ Surveyor General to arrange 
this transfer as Dacca was "undermining " his son's health. Campbell a.ccompanied 
Panrehen to the Central Proxinces and . held . charge of ~ a r i o u s  rerenue and  topo- 
graphical parties from 1665 to 1681. : . , , .  . -... .. 

- Robert Sniart joined S h e d ' f i  pa*in.~ihFir h.1646, and m-as  joined the'follbw- 
Lg year by his brother Arthur. Thuillier reports in April 1659 tha t  , . - ,  
the brothers Smart are as good in office as in the  field ; excellent. draughtsmen and printere, 
readv and trusty ca~dda to r s  and obsen-em. When this is added to  the  most upright and 
correct personal demeanour and cheerful disposition, greater praise could not well be beetoaeal. 
Posted' to charge of KO. I Dirkion at. DinZjpur afi.er Pemberton's death, ,and 
promoted Revenue Surreyor in the seiiior branch irom July 1662, Robert  retired 
at the age of 55 in 1882. ' - .  
. - 

Frederick Kel l j  joined the Punjab surreys a t  the end of 1654; and t h e n  moved 
to Sind. After later serrice in Bundekhand and Oudh he spent some time as Head 
Draughtsman at Dehra Diin and Simla; and in 1863 joined the  rerenue survey 
party in Burma, being promoted to the sehior branch that  .year. . ' . After retim- 
mont in 1890 he accepted a s u r r e j  ~ o s t  in the  Strait. Settlements. : ' . 

Amongst the  younger men who rose to  charge of parties and served on till 
superannuated were Hen- Talbot who had'started on topographical surveys in 
the  Himdaya and the Punjab-lTTilliam Patterson and Charles Campbell who joined 
in the Punjab in 1651 and 1653-Frederick Grant and William Vyall ~ h o  joined in 
the Cent.ra1 Prorinces in 1656 from the Thomason College a t  Roorkee. b a l l  died 
at Rangoon in 1666 whilst &erring u i th  the Burma revenue 6urYe~- part,y and Grant 
f ireyears later aftor a special extension of sen-ice. 
. . . ,  . _  . . . . . . . . . .  ,;r.- .. 1 . : . ' , . . .  

, . - . .  _ .  . _ . . ,  i .  : ' .  
. , . .  . . . . . . . BE LESSER FBT . . - . .  , . .  . . .  

, . . ' .  . . . . . . .  .. - . 
- - ~ ~ ~ o i n t r n e n t s  .to 'revenue survey were made to' no fixed establishm'ent, and 

at no periodical interrals. There vere  no regular tests or esaminat,ions as in. 
the  trigonometrical and  topographical 6UrVeyS. . Revenue s u r r e j  parties were liable. 
h ,unforeseen retrenchments, or equally unforeseen creation. . assistants had :to 
be. picked. up when and where arailable, and Calcutta w& by far . the b m t  
source o i  recruitment ; either irom its many ~chools,  or fiom yomg men ' a r r i r h g  
fiom overseas in search of emplojment. Officers up-country had many oppor- 
tunities of finding young men anxious for a job, even if they had no  technical 

. . . - - .  : , 
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quaIifkations; Some. were unsuited to any sort  of professional work or to a n y  
regular discipline and there were frequent.cases of misfits, misconduct, absconding.. 
Many. promiskg rec+ts found early opportunity, for bettering themselves; b u t  

o n  the other. hand many gave long and devoted service to the Departmbnt'['qdg 1. :.: John Adam feached India a t  the age of 23 after employment as s bank dlerk iri; 
Scotland and in 1848 was engaged for Wyatt's party in Bihkr ; - . . ,  - 
. r After finishing my education in Scotland, I went under indentures to  ... the Union Bank 
of Scotland. ... I remained for six years. when I came out to India in 1841 as assistant to a 
mercantile house in Calcutta. ... I n  1845 when I was on a aalary of Rs. 360 p.m. one of the 
partners was taken ill with cholera and died, and the other determined on ...g oing back to  
England. I was ... t h r o m  out of employment. ... I joined the Enst Lndia Railway ... Civil 
Engineering Institution where I remained for two years. ... I received no sa1m-y from the 
Company, but maintained myself from what I had pre\+ously. ... 

You were kind enough to appoint me as a third-class sub-assistant on theTirhoot survey 
. . .  upon 8 salary of Rs. 75 a month1. 

Adam was short of cash and Thuillier reported that  the'commander of . 
the steam vessel Nerbuddo claims from Mr. J. Adam ... the balance of messing and wines and 
beer supplied during the voyage from Calcutta to Sibpore. ... You will be good enbugh to 
remit ... Rs. 73-12 to this office, deducting the same from Mr. Adam's next issue of pay. ... 
The transaction ... is viewed with much dissatisfaction, more especially as the expense ... for wines 
and beer, Rs. 49, for a period of about 15 hfs, she= a very unnecessary extravagance. ,. 

In sending the remittance Wyatt pointed out t,hat Adam had already paid 
Rs. 24 before lea-i+ng the boat, and had always intended paying the balance as soon 
as he drew his pay2. A year later he was promoted to  Rs. 100 and transferred to 
the  cis-Sut.lej survey. H e  was no longer on the survey roll of 1855. 

Burgess lost a promising recruit in St. George who had joined in Rohillrhand 
from a Dragoon regiment [ 443 ] ; 

leaving me to take employment mom congenial to his taste... a t  Shahjehanpoor ass by. . . 
his o m  desire. ... He is a neat drafts -...and expeditious, but his chief ...[ talent b y  ] in 
architectural design and drawing, in which I have met with few or any equal to him in this 
country., ... .He has had great experience both in England and America, and is much acquainted 
with his duties as a surveyor, though of course our...[ procedure ] aaa new to hims. 
St. George resigned for service on the Railways with salary "precisely four times 
the  amount he was then receiving ". One would  elc come the story of how a man 
+th  such came to be serring Ri th a cavalry regiment in Lndia4. 

Thuillier engaged \Villiam Stevens for Gastrell's party in 1356, 
a young gentleman of respectable family and education who has lat.ely arrived from E q l a n d ;  
tested by examination ; possesses the precise qualificntions adapted to our wants. Haa signed 
the usuel 3-year agreement ; appoinbd on Rs. 100 from 20th Bhy 1856 ; orderod to Berham- 
pore. ... Has lately been employed in the Bengal hiwine service ; a knowledge of the language 
pet to be acquired ; applies for appointment in Great Trigonometrical Survey. 
His resignation within the3-year  period %as refused and he  absconded on 14th' 
October 1858. He  suffered from "a dislike of being checked, backed by a strong! 
d", and "deserted for the ostensible object of joining one of hlessrs Jardine B; 
Sl;inner's silk factories, but when they heard of the circumstances they declined to 
have anything to do with him "'. 

Our .,old friend William Chill, reappears in 1816 [ W ,  391-2 1. H e  explains the  
reasons which drove him to  Sind after break-up of the N.w.P., s u v e y ~  ; 

Thro- out of ernploj-ment, and umble for near two yenm to get any place but that of a 
wction miter  on which to support a lnrge fnmily ; possessed of no interest, and b v u q  no 
friends on a h o w  exertio m... to rely for a place in Hindoostan, I waa driven by greet distresa t o  
accept an appointment in Scinde. ... though the country was distant and excessively dear. 
and my going there involved greet expeme and ...eep nrotion from my family, and though ... 
a much my junior was there on a G g h ~ r  

~ f t e r  four yeam at Karlcbi he begged Wyatt to arrange his r e t u r n t o  ~ e . n ~ a l  ; 
. . . .  - 

7 .  . .  _ _ .  . - 
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- - . .He  oompleins of the  olimate of  6oinde and hie separation from his family who are ... in 
~ ~ l o u t t e ,  and ia desiroue of ... transfor to Bengal on8 lower grade, evenRe. 160. ... in exchange 
for ,Re..ZSO which he now draws in Gcinde .,,.. I have nos* for him on this 8urvey1.. ; . ,; 

Wyatt was ,however persuded .to accept him in p1a.m of Lane who had just 
;esigned 1 4;5 1. .' Leaving KariicJi in the middle of November, W reached Banner, 
80 miles west of Abu,.on 12th December, arriving there , . ,. . . * 

after a tedious march across the desert. -.. I intend starting immediately for Nuaeerebad. 
Thence I go through Dholpoor to Calpee, where I take boat and proceed to hlirzapoor, and ss 
I mnrch from twenty to t.wenty-four miles daily I hope to reach i t  quickly. ... I intended pro- 
ceeding to 3Lirzapoor via Baroda, but ...[ w-] advised ... not to take that  route. ,.. I should have 
preferred going by sea to the p a t .  fatigue of marching by land, but  I wanted the means. ... 

Ajmer, 28-12-46 ; I reached this place late last night. A fever detained me a few days 
after passing peUeet. I leaye this immediately for Eslpee. 
. m e n  1 wrote to you fiom Kurrachee I mentioned a month and t a e n t y - h  dap  ae the 

time i t  was likely to take me in reaching Celcutta. ,.. I wee very much misinformed. ... It sill 
&ke me ... another twenty b y e  to be at BLirzapoor, and I have aLready been a month and 11 or 
a2 d a p .  ... I have been exerting myself-b? the i n j u g  of my camels and m y  0- and 
sen.antP' ,heelth-to make a quick passage. ... I &re b d  two attacks of illness, and still feel 
the effect.8 of the last fever. ,.. The illness has been 0- entirely to... the ~ u n  -and night, d e d .  - .  

Calpee, 27-147 ; I have just reached this station. . I left Ajmser after +tin& to you on 
the 28th, and pursued my way towards this place Dholpoor. I reached Dholpoor on the  
12th instant. AE I had been ill on the way and still continued ailing, and as my smnU stock of 
medicines was out, and my supply of money reduced to 6 couple of mpeea, I ventured to change 
m g  route, and ... went to  m a  which was but  t.wo days march, end took boet there. ' . 

I reached Agra on the night of the 13th, and only wejted time enough to have 8 few suits of 
c ] o t } m  washed, 1ee.rhg i t  on the morning of the 16th. ... h so long 8 journey many circums- 
tancea -&ill arise to e man ui th  such limited resources as mine have been. ... If my camels 
broke doan  ui th  fatigue I wea [ compelled ] t.o await, t.heir re cove^ ... becauee I had not the 
m a n s  to get others. - Lf my men or I fell ill, I was obliged to halt for went of e dhooly. ... 
Scarce a a i k  paseed -without the loss of a day or two4. 

He  reached AlIahiib5.d on 7th February and joined Wyatt, a t  Patna, on 26th. 
In September he x a s  transferred to S h e d ' s  p a r t j  and his inertia when in charge 
of the t.raverse computations resulted in the passing of very mrious blunders, and 
even fraudulent work [ 255, 304-5 1. S h e d  reported that he 
neither possesses energy or application, nor apparent liking for his work, to constitute an 
efficient active mn7epor. Mr. Chill a p p m  to poesaxq 8 dmamy, uncollected, unintelligent ... 
mind. He  can. never r d i l p  -aer any question relating to  hie work ; appears to  know 
very little about work performed by his mbordinates. ... Mr. Chill is totally useless to me. ... 

hb. Chill ... has, after three whole months labour completed 40 square miles, an aree that  
would occupy the same establishment under any other of my awistante about three weeks. 
... I positively can never give him a camp again. It is a farce attempting to gat him to look 
after anything in the shape of work. \That are we going to do a i t h  him6 ? 
HiP resignation was accepted the following year and he found e m p l o p e n t  with the 
Customs Department in Calcutta. 
: The demons of extraragance and debt laid stranglehold on many an excellent 

Gssistant, and %'roughton complained to Wilson, whose par t1  vas x o r b g  within 
4 fev miles of Calcutta, of  hi^ assistants "being constantly in Calcutta, with or 
without your pemissjon. A visitation to this place without my express permission 
is not only irregular; but will...draw considerable discredit on the party who may 
violate this orderH6. Just before shifting his party to Dacca Wyatt found that  hk 
senior assistant John Bridge [ 440 ] was so much 
in debt that  his creditors d not allow him to leave this station until he can make some 
arrangements for p e w  them. ... If he be detained by civil procass for debt be =-ill render 
u l f  ...[ liable 1 to loss of appointment. H e  has applied for Bir m o n t h  leave of abeenoe7. 
The credjtors were met, but less than two years later Bridge died a t  3l~rnensingh 
learing Wyatt  to lament "the loss of that able and experienced assistsnt". Some 
yeam later a son of the same name jo in4  the Aracan revenue survey. 

' 
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We concludG. with'one of the tragedies inseparable from life in the ~ i l d s .  In 
1850 Pembe&n reported the tragio death of Anthony Sinith, who'had first joined 
the eurvey in 1837, drowned in a ,river in Purnea District ; . . .:: .*. . 9 .:t : 

On Sunday 31st ult.', Mr. S&th went Mr. .OVDonel's.tent and aaked him to pome and- 
... have 8. bethe-& the river which is 160 yards wide' and very deep, in plecee 30 feet:: Mr. 

... O'Donel objected, dating that i t  was a greet deal too hot ; Mr. Smith then said, "Very well, 
I'll go and have a wsim and be back immediately for breakfaat. He  went to  the ghat a thnded 
by three or four of hia servants, bathed, swam about close to the shore, came out of the water, 
partially dried himeelf, combed his hair. and then plunged into the river again and swam off. 
8s if intending to go to the opposite bank. E f i ~  eervants describe his sw- aa if in a race. 
About the middle of the river he decreased his speed, and when within twenty yarda of the 
opposite bank he was seen mddenly to lift his a n m  out of the water and Bink without a struggle. 

Hie servanta thought he was tq-ing to' touch bottom, or h d  dived aa he had done before 
two or three times when crowing, but he never'rose to the surface again until dragged up  by  
the net three hours after. Strange to EELJI, when his body wss found i t  did not appear that he 

... had swallowed any water ; the mouth was firmly shut. The doctor is of opinion that he had 
ruptured his spleen by the exertion of 6uimming. es he was much subject to a t t s c b  of spleen1. 

. . . .  

- 
Name. Birth. Death Appolntod Employment Domcatlc 

ADAM.  John 2 5 2 - 4 8  Tirhut. 1 8 4 8 4 :  cls-SuUej, 1649-50; rud. from Bank Ln Scotland 
b..  ~ m t ~ a n d .  1 8 1 8 1 ~  Ca!ruttn before 1855. w ~ t h  merch. Calrutt. 
d Indla. 1941. 1841-6: Ira. Eng. Inst.. 

. l 8 4 W .  
AOABEO. Paul 1-12-51 24-Parg. & Nadln, 1851-6 ; resd. 23.1256 ; ed. .  7 y.. Denrnsrk HIl1. 

b.. England. 183112 Cdcotta to England. 1856-60: re-appd.. 18-1-60; London 
Sylbet. 1860 till resd. Z-11-63. 

~ T D ~ R S O K .  James 0. 11-11-47 TLrhut. 1847 tffl resd.. 16-6-49. &. Merchiston. Scotland : 
b..  Scotland, 1829/30 bldrpr. black edged appn for avy. 
a d  India. 1846. - .  appt. 1 7 - 1 M 7 .  

Auroon. J-T.. ,, - - 1-12-58 E. Bengd.  1 8 5 6 6 5 .  bd. DW COU. 
Daocs 

A m , C h a s  . . '  . . 19-3-58. . h m  .rim.: Brtpr.. 1858 Ul1 nsd. for son of P m n c b :  m.. A w .  
ed. ILY clv. engr. 

. . &?:a ernpt. on r l ~ y a .  7 - l d i .  Issbella Rose, dan. . . . . .  
' . .: . , of  John Anthony. 

BaRcLAY. h b t .  ' . . , - . " .  '. 20-9-58 ' Mmnsg:'& E.  Ben~al1858-85 : Manbbnm of  Earn parents. both dead 
b. e.. 25-6-41 . . . .  Calcntta: . Burma. &Coo& BebL.  1866-70 :furl to 1856 : Ooardian. Rev. T. 
ad La Martlalbre, Calcutta. . . . . .  ., England 1867-8 & 1806-70 : Mrdbd.. Morgan. Cslcntta. 

. . .  . . 1870-1: . . . .  
BBAT~OIV. W. H. . . .  '. 1-10-52 ... F?.  eng gal& D ~ A ,  1852 t l lJ rcsd S-1-60. , t 

Calcutta 
BELL. Chaa. H. 1-12-26 XW?'., 1827-49 : N. BUAr, 1844-51 : E.  mt. k d  of '&. Banh, B. 

. [ rn 70 : rv. 307 ) - . Cdcntta . Bengal. 1851 till pension 1-1-59. . .  ;, . ( 1786-1847 ). Ben. Id. : 
:. b. 18ibfi .  . . .  . . - 4  . 2 WIU emp. M mufruddir 

. . .  from ,1855. . . 
B r a m r r .  W . H .  " ' 

, . . .  
1-1-28 ~ e l b l '  & Rhlkd. '1848-50 ; tram-SuUej. 

. Lb by mulineen. . . 1850-1 ; Bdlkb.  1859 till d u t h .  .... . .- _ .  . . . .  . . 
' ' Jhlinsl. 8 5 - 5 7 -  , .  . . - .  I . '. . 
BBR-IT. 8. G a b .  1852-6. ' 

B u m n .  Benjamln Henry . . 1 4 5 2  . . Punjab. 1852-9 ; pss3ed exam. for BAS. w n  of kmlle[ir\l]  & ~ u r l e t :  
b. ,  21-5-58 : bapt.. . .  ,, . ,. , June 1859 : Ch. Ngpr. 1 8 6 6 6 6  : r. bro.-Ln-hw to Andrew 
( d ) S 1 - 1 7 , ,  : . ! . . , : Hooghly, 1808-7 : Calcutta Sbbs. 1868 8UIver [ 359 1. 

..LC-. -I tffl rot. before 1878. 
B m n .  Emlle .: : 0ci. ' l856. .. dmn. PunJab 6 . 1 8 5 9  ; Ch. Ngpr.. 1859 father of Benjamin ( rtlp ) 

Ullreud. 1-1-80, ' . . m d  husband of HnrrleL . 
BLLK.T. Aribm B.  ----:.I Hor.,183. I .  Bengal & i saam.  1838 t l l . d b c h  18(2; ,  pr. son of Oondr. Peter B.,; 

6 1851 [ rv. J W  I. Pnnfab 1847 till death. bro. to C h .  ( id ). 
B L m .  b. A. . :I-11-95. ~ , m .  & brim+, 1835 tlu dlsch.. 1842 : m.. ChonAr. 8-10-44 ; Mrs. 

10 307 1 d n a  plan for Allbd. c h ;  ~ a r o .  17 ( 69 ). Y. W 8 r a  
BLYTH ~ a n l e l  Thos. 1 IT. 307 ] 1-10-38 . m.. 183-1 : BLhkr, 1841-7 ; Almar & w n  of Con&. John B.. ,o f  

b.;.. 1820;  k b  by mullneers. "' dllbd. Rhlkd.. 1847-59 ; Bdlkd., 1853 tUI U b d : ;  bro. to Oeo. & 
JMnal. d t h  w.. ..m.-ln-bw, 6 - 4 4 7  :death . :., : ., ..< ; . ; ; ... 

- . Wm. ( i d ) : m . . C a r d l n e  
& 9 ch. before 1852. 

BLTTH. h. Henry . : I  -, : , , . : 1-1-13 : Punjab 1847-69 - Cb. .Nmr.  1859 iffl IIL. 2nd.. blssrl. 30-10-76. 
b. c., 1-10-28. , Allbb. . : rend.: 1861 : re-ippd.. 1 - W P  ; Ondh. Jane h h h  Wd. of Sgt. H. 
' . l  .r-, -. .: _ . a 1 8 6 2 6  ; Bengal. 1 8 6 5 7 0  : PnnJab. Wray of Wdbd.  R V .  s v .  . . .  .. 

1871-78. -., .,., :.. . ;; r -: : dao. of l h o e .  Weft b a b o  
. . . .  . .  Z .  -._ ,. - .. .. I . - L  u 6 of cholera. hdnl Tal. . . . . . .  ..L . . . . .  . . . . . . .  , ' . .  - . 

. . .  > . B L : ,  .. : .. - - , . : . .  . A  . .  .: :: :. , -.June 1873. : 
-:, . UP. 1 8 5 i  tnl dhcb. 1865. . . pr. bro. (O above. 

;BI,TTH. Vim. Edw'. [rv. 3~ ] 1 I&.. 1 8 3 4 4 1  : ~ i h h l .  1841-7 : Po ab , m. Orpr 30-8-39 Cbarlotb 
b.. Jnna 1818. , AlJM. . 1847 tW m d .  for nnmv. d v .  d a b :  k ~ ~ m b e i l a d e  : 2nd.. 

,;I,.; '.: . .': . d . .  t '7 I.-1 : . . .  - : . - 8 .  .. ' :A . . . .  71 ;;!-i AmrlLhlr. 28-11-67, hnb 
*,., .;,-. - .,:;,-!, .- , Hnnlcr, d d . .  ba,. of K 
7 , :  . P i : A .  t O ' C ~ M ~ .  . , - . . ,, 
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.. . . . tb . ;. . " . " , . . -  . 
." Name. Blrlh, Deatb ., . ' ' . . 
. . .  . . 

BOLTOR. W. H . , 1 cbll-64 ) Punlab. 1 8 5 4 4  ;!!ad 1868 tlU red.  a 8 M  porlbk Bonlton I id). ,;T; ,* - . .  ' .- for 8ett. DeyL.. &at Ions to Bww''- 
B Y .  : : - n+M x g p r . 6  ur 1 8 & ~ ~ 1 ~ . d . , a 2 7 d ~ . .  . ~ b m t o a c ~ . ( w ) .  r.. 8 

, . Bum-.a. .. i . .. . . 1-2-66 h. r b 0r:'tlll read 8-11-41 ..bm.loA.T.B.(#up.).. - .; 

B O ~ R  . #- Tee. l a y  a%Eh., 18b1 t u i  red., ~ e * .  .1662. *arm . . - . . 
- - .  promlslng". . - . . 

. , 
B R A D L ~ ~ ,  C b a .  I m, 397 1 3i-11-88 FKP., 18bS 1838-11 Llll death. ; BlbL. . . 1 8 4 1 2 3  ; " ~ e n g d ,  m. Chtherlne before 1842; - 

-b. ,  180616 4ather of=. .. B .  [ yJf. 
arrd. lndln. 181314 ; , . . 

' d.. 27-6-60. , 

B a ~ ~ r r .  W. E. . 1859 Frdpr, 18bQ-60 ; Bylhel, 1880 tU1 death. .on 01 ChM. (sup ). . 
d., 13-i-83. 

1-2-80 bmn.'Calcutta D0..28-8-b9 ; Ch. h'gpr.& . BRaDF, Peter Henry V m .  
CF. lBB(t71 ; 600.1870. b. c-, 2,O-lMS. 

18 -1Zb8  Bdlkd. & CF., 186844  ; Oudh 6 op. 1884 BEEEXAE, P. M. . , 1U dbm., 24-7-87. 
BRIDGE John, wnr. I 397 1 Oct. 1829 XKP. 1 8 2 W l  ; Blbkr. 1 8 4 1 6 0 ;  E. Ben- father of John ( i q f ) .  

b.. i 8 0 ~  d.. M m w . .  l8b1. gal la50 tlll death. 
BNWE John. jum. 161-58 h r a l i n .  185~-63. o ~ g .  mat. L dmn. . s o n  of ~ ~ h n  4 sup ). , . 
BROCKMAS, W .  I). Pnnjab. 1854-6. 
B ~ o r r s n s m .  ~ o n s ~ a n t l n e  P. Z&P-MI 3. &opal 1 8 5 5 8 0  : Tlppera. 1860-3.: .from b' Martlnl&ru s&, -,  

b. r. 1810. L. AW&. 1803-71 ; ~ a l c u t t a  DO.. 187,. b l cn t t a .  
B ~ S E ~ .  D u n a n  w e m d  ' ' - 1  R.  Bengal, 1852-80 : n p p .  1888-8 ; 

- .  ! .  
L. A w m .  1 8 6 3 4 .  . . 

'I~GRROKIIS. J .  J. 21-12-46 Punjab t cr.. 1 8 4 i d l :  ". 
B ~ R E S S .  Geo. EnbL 1-11-65 Pnnjab & Ondb. 1 8 5 W B .  leave mc., bro. to TTm. Gsmuel ( id). 

b. c., 16-i-40. 1 8 6 8 4  : -Ch. Ngpr. L or. 188P-72. 
I np .  Bq-.  n. 6on. 1878 tlll atruck off ' 
.21-11-76 abnent nl . - 

~ c n ~ e s s .  Wm. Samnel 1-0 Oudh & m. 1888-9;  m. 1888-74; bro. to Geo. (n ip ) .  
b., 19-2-44, -.. puAjab. 1864 ; stUl serving 1 8 8 2  - - -.- - _ . 

C A M P B E L L .  C. H. Dacca, 1855. 
C A M P B ~ L L .  C h s .  Wm. 1-11-53 Punjab. 1 8 5 5 4  ; Ondh. 1856-70; I r a T . ,  . .  - 

b. c.. 1-5-51. 16 i l - 6 .  ret. on enelon. 81-10-82 
CAUTBFLLL, J B ~ M  8-10-14 from Med: ~ e p l . ;  G r b u t  & h~mnag.. 1844- aon of 6gt. 3amm -C. uf 

b. England c . ,  J a n  1 8 % ;  bO . Rtllkd.. 1850-3 ; . CF.. 1853-44 ; Cemmt. : pnrentr - a t  
a h d .  lndla, 1839. hnb 1 8 0 5 7 0 .  in ch. Balpr. ,  1871-8 ; ArnbAla 1 ~ 5 0 .  teak ch. oi 

~ e n i e l .  1873-7'. I e a ~ e I n  India 18 i i - 8 ;  b b  a. & EhDd. 
~n ch. Orb=. 1 6 7 ~  tmiurl. ~ n h i a ,  1861. 

CFUXJ,, Tim. Richd. 4-12-03 h ~ r .  tU1 dlsch. Y E42 ; Rev. Bd. Mlbd.. 6th son of Lt. Commy 6em. 
1 XU, 371 ; IT, 397 1 resd.. 184i -4  1651. - Sind for CmLoms. 1844 -6  ; B W r .  Calcutta. 1847 UU C.. Lndlann m. Clarke. m r .  %30, b.. S-(tQQ. 

C L ~ B  a. 24-12-55 OP. 1855-6 
C o M r i ,  Oeo. [ m. 271 ; K, 397 ] 4-12-23 xa'r.. till dhm.  1654 ; dmn. TaD.. Jblpr.: .on of Zt.-CoL P. .T. C. 

b.. 52-08.  reemp.. Bihh 1841 till ret.  W 6 .  ( 1780-1832 ). Ben. Id. 
COOPER. J. 1656 Pnnjah. ed. La MnrUnlkre Calcntta - 

Amrllear nsdg. Amritaar. 
Co~.?;lsri, P. C. -.. office a ~ ~ t . .  Ro. 4. Dlr.. LF. tN reed. 

1-11-64. 
c o ~ r r , ' P a t .  Aup. h. 1-9-59 CP. 1 6 5 8 6 2 .  DrJlg, 1863 ; Balpr.. b: BOD of MaJ. C. TT. C. ( 1793- 

b. c.; 1 5 1 4 2 .  $un)ab. 1866-72 : nKr. 1 8 i 3  ; Bbkr ,  1848 ). B e n  Inl.. 
. . 1877-81 ' furl. to England. 1882-3 : ch. , . . .  

c b l s g . .  i863-6 ; leave OD mc.. 1 8 8 H .  
DAKIELL. m, 397 1 Oct. 1834 m.. 1634 tlU dlsch. 1842;  Hd. b t .  

. DSG.'s omce, .Cdcntta,  1844 UU dea th  b. 1812/9 
d.: Calcutta, 1-5. 

D'.4KSKLKE K. BCIJ.C~I, 1868-M) : absent =I. 
I ) ~ m r ,  h.icbolu Thos. [ IT. 399 ] 71'5-41 Bengal LF. 1841-57 ind. 8gLhel-mp- 2-2-80 : w. MarthaWlr~d. d. 

b. c. 1612-23. pcra' bdy:. 18bO ; ch. 2.  h n e a l .  1857. In chlldblrlh. G e m p o r e  ; 
d.  4-3-79, " jungle fever" furL to England. 1868-70 ; H0o&2dy d member of A6B. 

'bldnpr. 1871 UU death. 
D A ~ P ,  Wm. 1-12-47 from I'reventlve Our. Cusbmn ; Be& bm. to Xi&. (rup ); m., 

b. 182718 IF.. 1647 fflh cad. 31-10-67, to become belore 1852. 
rr;d. India. 1829. Dep. C o b .  

DATXD, W. 1 - 9 - 4 7  BLhkr 6 3engal LP., dmn. n-. 
b. c.. Jan. 1828. ,184i-60; BA6. h a m  1800-70; C.l- 

atla Do. '1R6F70 C w h  Bhr.. 187&7 ; 
torissa i s 7 8  -UJI n t .  on pension. 
I - l a d  ; on bdy. m. MU& .her IUL 

DATIOR. J .  :I838 1 - 2 4  - 0 r i w .  h‘. Ben&. E m C  185440. :L. A m  dlare. ~ I ) E R T .  James n e w  I IT. 399 1 
18--1. 

-IBM a8Jpot8na. 186X lIll tllbC1L,'l-l145. D m a o  
'3- 

BX SUVA 1 m, 397 I ,-.. .w., I 8 3 M ;  .W. l M G 7 ;  Rjptn% - , , . - 
1847-8. 

'D1 FBRU.  b3nb 16-11-69 h.. &ngd.  1 8 k .  ' 7. .%KO. *b -3nle. 01% 

In DoXRU:E. Mlchrrel Damp q & & 4 9  .%Pug.  ' 1849:  'till iL1, 1 - 9 4 9 ;  z l i & a  -11. l m d m  ; 
kl., W., 16-7-79, wed 47. .previdua -ledge of IIV.-W, 1862 indipo Pi. -7Mpr.  1 

later Db t .  Engr., M m m g .  
l ~ ~ ~ . : J .  15-11-66 dmn. CF.. 1855. 
JcLIJ603. WLIL Xov. 1846 Tirbut 1846-8 ; Punjab. 1845b8  ; w n  ofJamea. Gem. m d  pr. 

b.. h d l a  . c. 1818 dd. Ewland; Ch. kmr.  1 8 5 9 4 0  ; m.. 1880 UU d h ~ ,  bro to J l m m  1 10 
~rrd. lndIa. 1813 to h d k o  . .?A-7-67. J L D ~ . .  l i - ~ d .  .* 
. cia ~m.'  ~ranhd m.  p a d s .  c~%-th .~r .  d m . ~  to 

K m .  E.%. 
!x?wll;.\'Tboaffm I - 1 U 7  H. Bewd tU1 dlrch, 16-6-60. urn nfChab6GPrrh,bolb 

;8..-1BSl-9 dud M o m  1647 '  cd. 
mh Lndln. 1832 England 6 IA d b r c .  

( Z l c u t L  
m , p x d ( r r . ' J o t m  (1 -W21  -mdkh. '1821-07; 442 ; 1 8 8 7 4 2  ;.pPmU. Ib ?lam.. 1W till resd, 1897- w o  of-Hobt: Dep. Oomnq 

I l n 3 ? 1 : T T { 4 ~ 3 1  . . . "-FQf;BzLwdwE 
I b!,c. L 180q. 1w6. r l tbout  pension 

. . v b o  & B a @ m ,  22 -99 .  
. ; ~ o a m r a ,  YL ]-UP Pnnlab. 184eMI. 

ifom Bobt. B e d  1-11-61 L A w m ,  1851 UIl duth ; ' cmp. a8 
d. w l p a r a .   AM^. =as. "ml;lruddiP'. 

wed 16, n OauhntL runem 



Kame. Blrth,  Dcatb  A P P ~ ~ M  . Employment D o m a U o  

F o r .  A. Punjab.  1 8 4 7 4 0  ; leave on mc. to p?. w n  of C b .  (id). 
Emland.  1860-1 : Oudh. 1861 tlll red 

POT. Chrs. Chrlntophu 
I m. 371 ; m. 398 1 

b.. D e w .  2 5 - 1 2 4 .  
POT,  Edw., 

-. 
- ~ L j a b .  18466s .  m 181.. M-L & 

Sarah Pew ; b d ,  Meemf 16-1G95, Cecllla Templeton 
Derajkt d m.. 1855-60 : R W .  6 Bind. pr. w n  of Chad. ( ~p ). 

1860-3: CP.. 1863 till a b r n l  from 
5-Sd3: . 

Demjat  6 RW.. 1861-77; ret. 2-12-06 m.. Julia E l l u b e t b  before 
a a t d  55. 1874. 

Rhlkd.. 1848-50. 
Geol. Svy. 1849-52: &F. Svy. 1855-6: 

Dep. Collr. Snndarbsns. 15-12-66; 
Comnr. 1868-84: R l ~ a  Calcutta. 
11R4-a 

QmsOn, Andrew J o h n  
b. c.. April 1842. 

a m o l i .  J. H. 
I)ouus ( Q o u ~ z  ). A. D. B. 

". 
24-Parg.. dmn., 1848 t!U dhch.. 1-12-49. 
KW.. 1 8 2 5 4 1  ; BihBr. 1842 UU dentb. w n  ofDep.Commy.;  l e f l o m  

motherless child. 

OORB J .  
GO=: W m  F r a n c b  

1 m 7 1  : m. 308 1 -L.. JUIY I s t o .  
o o r n n .  Zew 
GBAR. Fredk. 

- 7 A  

L Y'. 

d.. M n r  
%4-Parg.. 1849-52. b m  Free Sch. Calcntlr. 
OP.. 1 8 5 6 7 5  : BlhAr. 6 Punjab.  187c-0 ; from Roorkee GI). 

P e p  ch. Bev.. 1B81-4 : CP. & Cblgg.: 
lR95 till nick leave after extn.  1892 
Gc- 12-10-02. 

DemjBt. RW.. 1859 tUI rud.. 1-1041. both these Green's a b o m  
=me k t  ; pr.  bra^ 

DeralRt. m.. 1858 tlll resd. 1 4 - 6 2 .  G a m y  R. FL 
G C - A ~ S ~ ~ .  Louh ThoB. 
H AYnTfJR 
HAU SIKOH 

b. c. March 1850 
d.. s 5 7 4 .  

w r s .  mas. Barre t t  

W. B i b g i a p h ~ c i l  h'otea. 
X. Bengal. 1858. Wn of Llent. H.. Ben. Id. 
Rap. 6 Oudh till leave on mc. 21-7-79. 

Punjab.  1 8 4 8 4 1  : S b d .  1 8 5 8 6 2  ; later 
wr. in CK.'s 0 6 3 ~ .  Agra. 

w n  of  J o h n  - m SLmla 
15-1-53 EJi.dbeth'~ebber- 
13'. d m .  of D. C., B. Cluke.  

SLnd 1859-62. 
BM;. 181i-50. u muhurldi. 
from asst .  mr. Upper Orphan Sch.. 6 d r p r .  

to Orissa Rev. Svy.. 1 8 3 7 4 2 :  Bibir. 
1844-8; 24-Parg. 6 Kndis 184€&51; 
"discontented. ... troublesome". 

DeLhi. Punjab. 6 RKP.. 1833 till dlsch.. 
1842 : Slnd. 1844 UI1 ret.. 1851. 

Slnd. 1860. 
Punjab  6 Slnd. 1853 ULl r e d .  8-5-86. 
Bengal. LP.. 1 8 3 1 4 ;  Sind. 1 8 4 3 4 :  

RhJkd.. 184i-55 : HA. b: ch. Bev. Litbo. 
Br. Calcutta. 1 8 5 5 4 2  [ 359 1. 
9.. 1857-60. 
Punjab. 185S-4. 
Punjab.  1 6 4 7 6 5  ; D e m j l t  1 8 5 5 4 1  ; 1FaT.. 

. I861  till re t  on pendon. 1879. 

91. w n  ofEdm (1787'-1810 ) 
or  Wm. ( 17961825 ), both 
B e n  Ini.; w. r o d  2 rh. 
1845. 

son of Capl. A. H . pr. Gdn. 
overseer. ~ e u a 4 :  1880. 

4 sons ed. Stokea' Scb 1868- 
81. ind. u e x .  ~ r e s t i  1 8 ~ -  
00 ). R e n  Car.. F'unjab 
Imn. ( 173 ). 

E. Bengai. 1858'; Manbhum. 1860 till 
death. HTDl A l f d  

b.' England 
d.: R a n u ~ s  8-9-84.- 

H r n l .  0. 
b.  England. 

I-. k m .  m. 399 I 
h. 182011 
6: DDn.. 12-10-86; XI. 

Dr. bro. to Alfred ( # u p  ). Bengd.  LP.. 1857 tlll resb .  1-6-80. 

B e n g d  LP.. 1837 W dhm 1847; to Eng- 
land. 1847-9 : r e - a ~ ~ d . .  1-12-49: 
g n p a l  LP.. 1 8 i ~ l  : Xrjlg. Tea Svy.; 
1 8 6 2 3  ; 9.. 1 8 6 1 4 5  ; 0lt3.. O c t  1865 
to June 1866 ; lnvd.. 1 4 - 6 7 .  

J m s o n .  Edw. Thm. B d t h  
T b a  [ m 399 1 d. Bylhet, jm 1847. 

a. Blographlcal No&. 
O r l s u  & Sylbet. 1838 : tlll dlsch.. 1842;  

Mdnpr. 1844-6: Sylhet-nppern bdy.. 
1846 tUl death. 

o. Blopraphlcal KoLes. 
Punjab.  l84i-53. 
Bind. 1855-8: B u d . ,  185EUO: cp.. 

1880-1: Ondh. 1 8 6 1 4 :  c h  DO. & 

left a l d . :  bls d m .  m.. Cal- ' 
mtta. 1c-5-60. J. H. Pol& 
w e  - .  

6 m p ,  'Bkv. Ev. ~ a l c o i ~ a . ~ 1 8 6 & 7 8  : 
Burma Rev. Sv.. 1883. boldLog ch. 
from 1887; ret.. 27-840, nRer two cxtns. 

K m s o .  J o h n  I Iv. 399 1 
b. 180314 
d ' c a l c n t t a ,  before d u g .  1856. 

m.. W m t t a  6 1 C ~ 2 7  HW- 
ricr EI&U ~ e n j a m l n ;  
2nd.. Eleanor, before. 1841. 

Calcutts  T o m  Bvy. w d e r  Schalch, 
1820-4 ; WI. Bd. off. 1 8 2 I r 6 :  cr& 
under Baker. 1826-7 : occsal. Rev. - - 
8 v y ~  1828-0 .1836. S i lhe t  & CPchbr 
1837-43 : iihmr. Sylhet Qoot ~ c b . :  
1 8 4 3 6  - N. Bengal Rev. 8 v . .  1 8 4 6 7  ' 
ln ch. h'oakhnll. 1847-8; h w e r  h m ' ,  
1848 t U  rct. on perulon. Mnrch. 1854 

Ch. Kgpr. 1881-2. 
N. Bcnqal. 1863. 

XrpPA B A Y  

8. ~ l o m p h l c a l  Noten. 
mhuddi. BIMr. 1846 F'nnjab. 1 8 4 7 6 1 .  
P n d a b .  1851-2. 
mw, 1860-2 ; a?.. 1870: m. 1872 ; cb. 

No. 7 Party.  Burma. 1R77-86; rct  . . I - 
1 1 4 1 9 0 1 ,  & f u r  6 mo. e x k n a l o n  - .  . .  . 

A-m 6 Benp.1 Ir.. 186+70; oP. g. son of Em. 8nmueTl ,  roc& 
1 8 i l  : Orhsa 1878: Burma1879 .erred of Edlnaton. W U b .  e& 
tlll JLar. 1884. W l n l 4 m  kh. C d & r u .  m. 

t a l a .  4 sons a t  Stoke's 'scb 
b r f :  IW1-98. Z foUowinp h 
8vy. - 

L ~ L B W O O D .  H e m  Roas 
b., 5-11-19 

.*.. ' b, -7, W 4 ,  choler& 



.Punlab, 1847-55 ; BLnd. 1855-70 ; PunJab, na t .  ron of LL Col. Mdcolm 
CO 1877. Edw.2. ( 1808-6D ), B o a  

B!D~M. 1866. ull ?tad. 1867 for C ~ T .  
cmploy  nndar Oollr., Agn.  

E. Renpal & i lrakan. 185P-W. 
Mdnpr. & RooybJ~, 1837 tlll d u t h .  

M~wt. V7.L . '. 
Musom. Lonlc 1. 

6.. Gernmpore. 16-6-45. 
rdAT Robt. 

6. c.. >la). 1830. 
a n d .  Indla. 1892. 

M c U r r ~ .  J. Y. 
3lram. H. 

X. Bengnl LP.. 1648-60 : absent.  1850-1 ; 
19-5-61 : figah, abeent slck 

~ ~ ~ ~ r c h  1862. 
Punjab .  1855 ffll absconded Be t 186P. 
Dernl l t .  1857-60 : Qnith. l 8 6 d ) k I  r e d .  

father La W c u t h ,  184D. 

from L.ure.nca Anylum. B a d -  
Ura. 

- - 
I-i&u ; re-abpd.. 0 u d h .  & l o 4 2  ; 
dlwh.  from OP.. 7-1244. 

Canal Dept. 61r1d. 184E-7: Rev. Svy. 
Rhlkd, 164;-64 ; Bdlkd.. 1854 tlll death. 

enl. B e n  Eur. 11-6-89. Lon- 
don . a n d .  Indla  11-11-39 
wife '& 8 ch. perisbed with 

WARD EeW. Hen 
b. 8;. M a r t l ~  in%., 

WARD. EeW. Hen 
b. 8t .  Martlm ln?d.. 

London. 182011. 
kd. by mutineers. JhBUl.  8-0- 

X l o s r G o m e R Y .  C. A. 
3 1 0 ~ .  J o h n  Kenneth 

b. e.. XInr 1835 

London. 182011. 
kd. by mutineers. JhBUl.  8-0- 

X l o s r G o m e R Y .  C. A. 
him. - 

m.. IBM-7. 
11. 6 K. P e n p d ,  1851-4 : d t b  e m u .  to . 

Kukl 3lUl6. 1860-2 : absent u1. to Em. . 
J a n .  1662. 

nen:ai Lr.. 1834-40 : BUlar k h.. Bengd. son o r  Chss. s n d  pr: cons. to 
1840 tlll penslon 27-10-57. Chas. Km ( id ); m.. between 

Mny 1849 and  Blay 1860. 
R r n r a l  LP.. tlll r e d .  1940. for EaIl m. 2nd. h l . .  C h t ~ . .  -28-11-88 

b l n L D F 5 .  Chu. 1 IT. 399 1 
b.. 1609110 
bnnt.. Cnlcutta. 10-6-11. 

- g p t . .  burl-r. In Sundarbana. I R H  +All Margaret .  ~ ; & n  ; fnd.. 
peb?ion 1652 ; then  Cuetous, Calcutta. Ca]~tLh. .  %l-l l ,  E h b e t h  

Kerr : 3rd Cslcutts .  212-1 0-43. 

, . Moran I rr, 2841. 
Bdlkd.. 1854 UU death  84-67. xumoa 

kd. d. mt~tineera. J M d  
xass G .  E. 
~ 1 c e 6 u o a .  Tbos. W. 

Manbhum. l B G 2 .  
E. Benpal 6: Amkan. 1859-62 ; Ben@ LP.. 

1882-4 ; CF.. 1864 tUl ret. 1-5-Bn. 
O W .  18Ri-50: Mdnpr. P lunca ,  and 

K.  Rengal. 1840-63; ch. L. A w m .  
1853-6: ch. hrnh-an & Chtgg. +IlUs. 
1R55-01 ; -4xwrn 166; tUl d e a t h  

Beqzal LP.. 1641 t W  d e a t h  

m. B-lpr., 1 1 - 7 4 4  Charlotte 
dau. G l  Geo. ~ u c & n d  ; t h e d  
mn. Jrs. Bnppner  a p p b  
Brv. 6q.. Ocl.  1883: 

h m  L. hrtJnJ>m 6ch. 
Calcutta. 

O ' D o l r a .  Jsm?n Hugh 1 IT. 400 1 
b., 1819/20 
d .  Lo fd.  nr. 5 0 ~ p O W .  

A m m .  ?U-72. 
o m .  Oeo. A: I n. 400 1 

b. 182617 
d.: Calcutta. l i -6 -46 .  

sppce.;RdLkd.. 1856 ffll dea th  88-57 .  T U X  
, b r  rnulinmn. JhHn9L 
:. John A. I rr. 4 w  1 B n n c d .  LP.. 1619, t W  dlsm.. Dee. 1840;  . o n o T K m . ;  m . . A g ~ .  12-631,  

re-app$ RUlBr. 3-10-44. tlll death. Cstberine MnnueL . . 
dnln.. of Nc11 order". 

Pnujnb  6 SUF. .  1851-@ ; Oudh. 1 6 b e 8 2  ; m.. belore. 1886. 
C d c ~ ~ t t a  DO.. 1 8 6 2 4 ;  Oudh. 1866-70: 
L. Aavlm. 1671-Q ; ch. Topo.. M d a a .  
1893-6' l eare  to E u r .  1 8 6 2  1872-3 
16iP-86 ; ret.. w e d  65..-83. 

Bdlkd. & cr.. 1656-66 ; =alkln6 h the son of J a m e s  Jerernlah [ 
mtepe of his excellent father". 460 1. 

r. Blopaphical  Notes. 

CP., 1860-71 : Punjab .  1872-78 ; norma, bro. Lo a. L. ( tup  ). 
Benpal. LP. tlll 1890 ; the11 ch. PnnJab h 
RiliAr wrtiw. tiU ret .  I-1&98. 

PERFXXS J .  
p r r . m < .  Thos. B a n b w  

I rr, 398 I. 

Punjab  i852-3: 
L-. hi l l i r  & h'. Benpal l8S5 tU! r e d . .  m n  o r  A s t .  Commy. 3. c.p. 

1845.  re-appd. 1846 +onjab  t l U  leave ( l i i3 - I841 ) ; m .  A h r S  befor; 
b ~ ~ k t r a ~ i a .  16k2 ; po481blr 4 t h  &cord- 1644. 
kpr m. Sectt. A p a .  1855. 

~ lhAr . '  1841-6 : k r p p d . .  2 4 - P a s . .  son of Bobt.  H o a e l l  p.: m.. 
16-48-52 ; h n s g . .  1852-5 ; Arakan. Cdcnt la .  f-5-61, Delphine, 
1855 ffll ret. 1858. dao. Of Palrlch Dudrence, 

Bal-re. 183; U disch.. 1842 : 4 t h  Bov. bro. b Anthony (#up ) ; m. 
B d  1843-6 o n  ha-ram maps  before 1855. 
l k e r  Assam. 1645-52: E. l%a? 

O c t  1'341 

o c t .  1837 

Pmurs. Anthony [ rr. 400 1 
b. c.. May 1824. 

P-. 6. I rr. 400 1 

1652 till resd. ~GQ-66. 
BLhir 6 LP. 1 8 4 b 5 5 .  h r a h a n  C h k g .  son of H e w  ' m.. Calcuttn 

Eilb. 1 8 5 h  ; h.. B ~ U F ~ I  6 Ch. KKPr, 1s-114%.  sth her EUL~, dan. 
1664-8. Amnm 1 8 6 i - Q  ' Burma 1869. of Tb-. White. 

m b u t  & 'E. Berqzsl, 1 8 i 5 - ~ ;  punjab.  

f l w .  James 
b.. 1831-2. 

Chtgg. B u r  Mdnpr. 1836 tLll dl3C.h.. 
l n l ? ' .  ~ r a c a n .  185; tUI slck leave to 

a. L P.. or CustOma, a, C.l. 
COtLa. S 7 - 6 9 .  

Oct. 1836 

I?,~pia'nd-1&5~ reRd on &turn  1-&67. 
~rlnsa 18.iS-42.' K. ' f i w a l  iw3-85: 

&m. 1865 till ret .  186718: aged 65. 
#on of D b t .  P. : m. 1st .  

Kdrpr.. 27-11-48, ~'anna6  
Amella, den.  of W m .  T h o r n .  
!?nd.. l r l o r e  1672. -4 

PetroLk!. John Robt. I IT. 
b.. 1819120 ( 1612-3 ,Iw 

hladellnc. 
bm.  t0 J .  X A t u p  1 :  u. 
snd 3 Ch. t0 a n .  1863. 

OrLsRa 1841 ffll dbcb.. 1943:  ch. 

m. 1858-77 ' Rlhar 1877. 
&hu. 1658 UU & G e n t  from Anp.. 1857. 
Bndlkd. 6 Ondh. 1859-61 : CdcuLLa DO.. 

1865 ; CP.. 1 8 6 S 7 1 ;  Bo. Ik-n t o m .  
1672 : CalculLs DO. 1 6 7 S 7 .  

b l a b  d JkraIBt.  l e 6 1  : A-1. 6UI-n. 

frum Monlagoe'm 6ch.. Cllc~t~r 

from La-m baylnm. W- 
uu; ms. 



Appointed E m p l o m e n t  . DxnesUc Nsme, BMh. N t h  

RossK. J o h n  Jambe [ rn. 372 ; 23-7-23 : w.. 982-3-41 : Blhlr,  1841 tLll dlsch.. wm of Lt Qmr. of HY. 8th 
: 10-1244. IT. 3p8 I .  D r a g o o m  

SAFDPRSO3. W. Oct. 1847 from Ordnance s*. 0s.': R u d . .  1847 
W d k h . .  1851. a troublesome chnrsc- . -  - -. . .. - 

b.. E n g l a n d  - -  . . .. 
ter".; b Eupt.. Embkmta. .. s -, . : 

SAVAOK. B Aug. 1857 Arakan & Chtgg. HUla. 1857 tlU resd. from ' Mootawe's .8ch.. Ca - .;.. 168-86. c n t k  , . .. . . ., .. A 

1-10-61 Punjrb.  1 8 5 1 4  ; Ch. H m r .  1 8 5 9 4 2 .  . . 
Eoorr.  a. . ,. 
B ~ x a r o u .  C. 2NL-60 Oudh 1860 till resd. 1-11-84. 
~ - I R .  Wm. . , . 1-1-64 ~ a n b h u m  & L. A s a d o  1862-9; CP.. Ch. Xgpr m.. Dora E l b b e t h  belo* 

b. Bept. 1898. . . , . . .. . & x a p  1870-6 furl. to ~ n p l a n d .  1 8 7 ~ 7  ; 1871. 
Do. ~ a \ c u t ~ a .  18iB-93; ret. 2%-4MS. 

SKABT. A r t h m  D a d d  - . S-12-47 BlhAr & Berrgnl LP.. 3847-62 ;. Upper bro. to R o b t  (;ill). ra widrdr. 
b. 15-10-30. A ~ u m  1962 tUl r ~ d . .  5-1-65 ; t o  bp.  I b t  m.. CalcuLta. 2-11-59. Julia 

1-l(t70. to ch. trainlop  part^ ; to auptd. Piele, d a a  of B.W. h u ~ r u q  
kChrja. Cb. Kgpr. Eslates tlU ret .  1 5 - 1 6  
55 aged 55. 

SHIRT. m b t .  B l o u ~ h b n  21--6 BIIiBr 6 Benpal LP.. 1 8 4 5 6 0  ; ch. N. rs a idr . .  m. Calcutta. 25-I(F59. 
b. c.. 3-3-27. Bengal, &lC-fiO. & A s a m .  to 1865;  H a m e t  Jane.  d d .  of Q. B 

ch CP. Ho. 2 I f i 6 6 7 2 .  Bdlkd.. 1872- WUby ; fatlrcr of Robt.  Bod- 
6;'oriskn. l8 i&8o;  r&l. to Englnnd, d indan .  appd. Rev. STY. 
18eO till ret .  ape 55. 1812. 1-1-64 ; member ASB.. 

S m e  Anthony IF wo 1 . . 1?1-37-:: SylheL, 183;- ; K. neognl, 1844 till 
b.' 1819120; dro 31-360 death. 
B;rral R.. R5jshBhi 

June 1835. Med. Dept.. 1 8 2 S 3 5  : NG.. 1835-8 ; Orb. Sam. Henry Maltland 
IlT.4m) . . 1836 to  disch., 1842;  St Krgn.  Dept.. 1843- 

b.. 181314 50 a< e m .  str. J u m ~  : re-appd.. L. Awzm. 
6. Akyab DLst.. 12-4-68. . - . ' Oct. 1 8 5 W  ; Be-1 LP.. 1851--8 : Arakan. 1858 to death. - 

~ - ~ , ' E o b t  Abraham1 rv. 4oo ] 1-2-41 Purnea & H. Bengal. 1841 tUl temp. ch. 
b. c.. Dec. 1895. 1&3 b 6-10-60 : absent al. 16-11-80. 

~ a m s .  S a m n ~ l  Mack 24-7-60 E. Bensal. 1860-7 K y a u b h g .  Burma, from Seramwre  Call. 
b.. 25-11-30, 1865-70 : K. Brnpal If i i( t2 L)ecran topo. 

1872-80 : Calcl~tta DO.. 1853 : Hd.  dmn., 
from 1889: cD.. 1892 till furl. 1-4-91 pcndg. ret. 

S ~ R A I ~ I L B .  K m .  Craaford 7-5-48 24-Parp.. resd.. 2 & W 9  ; a l te r  one month'a 
b.. England. 183112. Calcu tLa semlce. 

ST. G I O R C K .  vim.  July 1852 rev. 9 % ~  .Rhlkd.. 1852. tillresd.. J u n e  1855. to from. 14th Lt. Dragooru'. 
b. 182617 Rlir).~.. ShBhjahlnpur ( 4 3 7  I .  

STSTES~. H e m  x. 4-12-56 from Bengnl Mar . ;  E. Heneal. 1858 till bro. t o  Vim. (inf).' 
b. 6 d. Ensland r e d . .  4-12-59, on completion 3 7.. semice. 

. . 
m d .  India .  1656. 

Sn!!mis W m .  20-5-56 E. Benual. 1856 tLU absconded. 15-10-58. bro. to Henry  ( mp ). , . 
b. &'ed. England 
curd. India. 1656. 

. . 

SULLIFd-T. P. 1848 24-Parg.. l R J 9  till r e d . .  Feb. 1850, to joln son of Ordnnnw Srt .  D m  
parents. ~ n m .  tr.. 1856 to A&. . 

S K E T X ~  E. ' ' 1854 . Rjptus .  1 8 5 4 6  ; CP.. 1 8 5 H .  
Smhsr. 6. 9. [rv. 400 ] ' Oct. 1841:. Cchr. 1841 tLU dkh. 1842 : Asst. mr.. bro. to  John (id); m. belorn 

b.. 1 8 Z I 4 , .  . . - Oort. S c b .  Sylhet. l e43-5  ; re-appd.. 1850. . - Mdnpr. 1R55-6 ; BUllr. 1848 tlll . . 
,,, suspended. 1848-50: E B e n ~ a l .  1850- 

: I . ' >-?. . 65;  Epaoh~yn .  Bnrma. 1889-71 ; out  ofl lsts  from 1877. 
E ' R ~ Y .  J o h n  ( IT. 400 J 

. . 17-1-37 Eylhet 6 Cchr. 1537-43 ; hldnpr. 1944- bro. to Qeo. ( n l p  ). 
d. dam. Jn l -hug.  1848. Sept .  1847 : Loner Assam. Kor .  184; 

t o d e a t h  . . . 

TALBOT. H e m  Bbqnlbre 1-1-8 rerd. from topo. 1-7-62 [ 432 1. to Rev. ; Father  U1 a t  Lnrh=ou. 1851: 
b, Oct. 1830. ors.. . Punlab  B d k d .  d: OP. 1852-61 ' c h  m. Rebecca before 1 8 0 2  

1-104% ' '  ~ h k d . :  1802-5 ; Upper Assam. 186b7-2 ; 
Rer. 9 ~ .  RW. .  BLhSr. O r i s ,  1872-80: Burma. P - 

. . 
1880 till ret.. Oct. 1865 a t  nw of 55. 

T a o m s o u .  Corrie 10-1-6Ll' - Oodh. 1859 tW resd. 27-0 ; with 
forfeit of! s a w .  

19-11-17 BlMr. 1841-8: Beoeel LP.: 1845-53': T a o m s o U .  Geo. V. ' ' 
. .( 

b.. 183011. L. Ahwm. 1853-4 ; Aralian. 6 Chtgq.. , 
HULs 1855 tUI resd. 27-12-85. - - 

TEORUTOIP. J. L. ' . , .. Punjab  1 8 5 3 4 .  . . J 

TPDD, Jam=.  , . . , .  1-12-6 , , ~ o o r k e k  CoU.. 185&2; d m .  with a l . .  m. Msrgaret R .  - - 
. I.. . . , , .  Lshore. 1852-5 ;,.Sind R e r .  ST.. ,.1856 

. . ., i 
tW resd. 1860. h e a r - U ~  ID debt.  : re- . .. 3 .  

appd.. Oudh. 27-1243 ; Ch.. A m .  
. . .  1864-70 ' Mdnpr. 1872-8. . . Vavoaan, James . 30-12-M . .  a~.. 1 6 5 d  - ch. O r b r .  dett .  '1858-7: 

. . B e n ~ a l  L;.. 1858 tlll resd.' 1&W. 
for appt .  Dep. C o b . .  r;m. . . . . 

VYALL. Wm. E o h t .  - ' 1-50 Boorkee Coll .  1 8 5 4 4  ; CP. 6 Ondh. 1858- 
b.. c.. 1838/9 61 ; H l b .  Ch. Kgpr. K. 
d.. B a n g m p .  28-843. ' Ben~:,~%~. Amam 1864-75 ; O&a. 

1878-83 ; furl. to England. 1883-5 : 
. . Burma. 1896 tUI dea th .  

WALLACI ' Bhlkd.. 1848-51. . . 

W f i s n .  & I -  Deraltlt. 1861.; Oudb. 3862-4 : Arslian. from L s m e n c e  Asylum. Sa& 
d.. 24-4-88. cholera BUnl. Ahqam 6 Chhqg 6 h s n m  1865 tlll death.  w a r .  

WARD. W. 1-12-53 Bdlkd. & OP.. 1859, tlll resd.. 1-11-81. 
WATSOY Thm. E d n .  ( m  400 1 1-11-38 Bcngal LP.. 1833 till death.  b b  father d., Calcutla, 1841/5. 

d.. &P.ICU~L=.  18-11-4'7. 
WLLLIS. B l c l d  1-9-41 24-Para.. 1817-8 ; N. Bengal. 1848-9. 

b.. Ennland. l 0 k 1 8  
n r r d  Indla.  1845!6. 

W a a o 3 .  Wm.  A.. spar. 4-12-23 . Upper h o v s . .  1823-30- Calcotln DO. ed. Upper MV Orphsa ~ i b ;  
[ m&f : m. 375 J 1830-4 : B M r .  1831-8': Orisas, 6 ~ 1 ~ :  Edrpr .  ; m.. CrlmtLn. 1833: 

b. c.. 1 ra. 1 8 3 3 4 4  : Bengnl LP.. Ln ch.. 1044 2nd.. Calcotla. 21-64?.  M n .  
. - ,  . . c l  dhm. .  1819;  re-appd.. m.. 1855 Ma&. WWhell: f a t h u , o f  

- . / .  . " Oodts 1380 LUI r r t  4-1-63. WIL Alex.  (id). " . 
- 8 ._ I - -  - , . . .  

1enL. L o n d o n ,  9-1-49 ; emb. 16-6 ; arrd. Calcutta 28-3-49 ; joined re@. L a h o r e  ; marched hfe&,i 
Beb. 1861 purch. diach. aa pte., &7-62 f o r  £30; ~ R O  ; WO. b f u ~ t e r  n o l h  12/12754/11658.  '. _ . . ., - 

- 2 .  . 



K u n a  Blrth. DeLLh Appolnbd , . Employment Domntln 
- 
d neon, Wm. UCL, Inn?. 1-161 On& 1861-4 ' B P ~  1 LP d. A m m  1 8 6 C  um of Vim. wur. ( y p  ). 7-:  

71 f ~ h l k d .  B B&. I ~ + I  ; 1870 ; 
b g a r  rank, 1892 . , .- 

WNOITT T. B. 1 8 6 4 6 .  . . 
~ ~ p u - x , ' A l n  366,371 ; 26-1%22 o. Blographld ?iota. I 3 ~ 8  , 

.. , ... 
YomO, b. 1856 appce., Bndlkd., 1856 UU death. 

kd.. by n~ntinbers, JhhaQ 
8 6 - 6 7 .  

. . 

Y o m o  J. . Bdlkd.. 1866-7. pr. bro. b 0.  T. ( nrp  ) : u t f e  
kd, by mnttneers. JhDnsl. p~lrbed rllb h l m  

8 4 4 7 .  . 
Y o w o ,  Robt. Jam- ' 80-11-64 R j p .  1854. tUl jobad Jblnd Art.. m. Hsd.26-8-S9,E)lenen6.a 

b., 20-2-20.  OR D e w ,  1857 : a p p d  xar.. PoUce, of Darld Pcrrler. 
h'ov.. 1858. 

Revenue Surveyors Bombay and hledree were not under orders of Surveyor General 

B n n o S .  R. R. 
b.. 2i-10-39. 

Bsrl;oN. W. H. 
B s r m ,  h'. B. 
RBABUON, Ret. W. 
PDDSBLL. Tbcn 
BnKLKT, Alex. B. - . 
BrnKLBY. H. 
CLnsu, Thoe. 
cox.Ewoom. .. , , 

COIJKAS H. 
C ~ ~ T C R K L ~ .  Ed=. m ~ h d .  

b.. lfi19/21 
d. Swat ,  1-71. 

CcYKn;O, 31. Anthonp 

D A ~ E O K ,  A. FleLcber 
b., Haddl-n. Scotland, 

182213. 
Dl SO- R a n c h  ' 

DIRSFX, &old s n g  

gnos. James 
OrnEE, J .  C. 
Ooonnxm Robt. H e m  Kenton 

d.. ~ o b n a .  18-9-55. [ rp, 397 1 
OILAT, W. 
CIR~KT, H .  bI. 

d. 2-6-77. 
O c e a u ,  J. A. 

b., 27-6-57. 
HNL. J .  C. 

EXXTOS Sut. mas. [ rp 397 1 
b.. L n c a .  ~u~land. '1816/7.  

a n d .  India. 1836. 
HORSON. Z. A. 

b.. 30-1046. . 
H n o m s .  A. K. 
JKERARD. Cond.'. H. 
JOEKSOK. 0. K. 
JOKES. 8 t W. 
J O ~ A K . I S . '  
JoEDAN, b l e ~ .  

lilmm,~. Jam- 
Moears F. xIP8& 0. n. P. 
PLRT;LT~OK.  & H. B. . 
PP~LLB. BUL 

b e  Blnd, 1850. Anth of U A o g r o p h y  in  I d i n ,  pub. 1864 when ln ch. YLltha 
Dept.. Bo. Edn. koc. Preas. . . 

appd.. Dercan. 1E-8-42, fmm R@., Bo. F & IL ' 
Bmo.. 1850 ; Amdnpr.. 1851 : 6hBnd& 1 8 5 6 4 ;  R-ife, Wjlrham, d. 1 8 8 5 6 ,  at 

Warsar, KhRndedh. 
Amdngr.. 1 8 ~ 1 ,  ~ m t .  ~ u p t ;  12 mo. leave mc.; to ~ m h .  Z-1068: ~ 9 j a r ~ i  ' 

1856-8 ; A d .  finpl. a t  death. m., Colabr. 

Deccnn 1 8 3 7 4 9  : 8vC.. 1950.  4 m 3 n g .  1851 . peneloner Pnom. 1853. 
a n d .  1ddla 1854 : EMC.. 19-lb-bi to 1670 ; m'emo. on 6 . ' ~ i r .  Rev. 8v.. I 0  Cd.  ( 421 ) 

furl me. 186i-8 L 1878-82. 
appd. A ~ s t .  611pt.. svc .  12-10-53 ; Be*, 1868 ; Rupt I877 @ &s. 1,400 

Decmn 4-t. Supt.. Poona. 1847. 
an@., k i j a r ~ t .  14-10-54 ; Dap. Supt. 14-12-65: 6upt. 1876 ;furl. mc. 1871-3 d 1880-1. 
Glnd. &st.  fun^., 1850, on mlnor trgn. 
Deecan, 1853. 
appd.. Gujarht. 18-11-55 ; sen-ing CUI dLer 1676 ; son b. a t  Bnrat. 2 2 4 5 9 .  
Guiafit. 1856-80. 
D i k a ~ ~  .1846. 
&wan: from COWL, m. 
SMC., 185660  ; aUe >law. d., Relranm. 17-7-69. * 

appd., Decum. 26-8-98 ; 6 h d .  1850 : O n j a d t  1654-60; *'can s w e y  well 
a r l em"  out of h t  1877. m.. Poom.  1 ~ B i 9 ,  Mwg Anne Barrlet. dan. c 
Beck : g.fathrr of Martin h t r b - e l l  8. o r  I lPl(t50. 

appd. li-11-52 =and&. 1 8 5 6 6 0 ;  krndn~r.'i86+70: m.. Jnllana R o t 4  r h o  
aped 49 : m. Kanonrl.  Poor& 

h'aslk & svc.. 1848-51: Amdnp.,  1951. 6upt.  KhAudeah. 
L.. hro. to hlaj.  D a d d  D. [ 18x1-1-J [ lT. +lg 1. 

Andnp. .  lR45-7 : 
of list 1870 ; n?~ 

appd. OnJarZt. 6-72-55 - Rstungirl 1863. 
u r d .  '1ndla Tel. Dept. '1857. apGd.. KhBodeab 2 7 - w ;  sUl l  wfrlnfi. 1883. fn r1 .m~-  

1801-5.1'6i3-4 . BcrAr 1866'; Thhna 6 Ralgn.  : 166P : Poona 6 hB. .k:  CF'. 1874. 
ap  d. ~ i d d ,  16-I&; s r r h g  1670: pr. h k .  to Benn sp d 0th- Rer.  B v .  1610-62 l3S Clerk, 6mr. Rev. 6 ~ .  1853 ; pr. m. Job- ; theC t ~ i n  mnn b. Sept. 1846, at 

Hdhd. Sind. MI. TTanourle Poons. 
~ n m b a ~ ' P o r t  :'dl< Collr., 1 8 b  ; nlth Rev. Dept.. 1846, st111 serrlng. 1853. 

KhHndesh 185660.  
appd. ~ h B ' n a  & Rstgrl. 19-10-59 ; Ambnkr, 1863 : act& 6npt. Tbana 6 b t M .  1670. 

appd. Aast. Bupt., OujarDt. 4-11-56 1861-5 ; -1. 1868, 3 U U  berpLng. 1873. but out  of 
bl 1877 

a p  d '  A&. Gupt., G n J d t ,  1858-80, Thhns & BaM, 1868; GoJar4L1870; out  of 
1 ; B i  1677. 

app4. Thana & Ratfir1 P W . 5 6 .  lhans 18M). H. Dlrlslon. 1870: R a t p i .  1672; I d  
167'68 ; I 882-4 ; ~ a d ~ s v a a  6 kat& 187-2'. 

KhAndrab 1 6 5 6 4  Poona 6 Tt~Aaa 1860. 
appd.. De'ccan. 2 b - 5 5  ; Thhns 6. Ratmi, 1864-70; h'. DIv.. 3870 ; BntprL 1876. fn.~L, 

1856-7 ; 1875-7 : Sanldl. 1873 ; 1681-3. 
pm. 1838.  Bo.  s L la 1840. rev. nv. K B s k  1843 ' Poona 1849. TbLua 1852.  Hun. 

~ e ' n t .  188'5 ; Btgrl. 1867 ; f h l .  1871-3 : rcsd.'18i3 fbr mwd. clr.  &mi=, i 8 7 k  

appd. sxc., 25-6-56 ; svc. 1880 ; Befir. 1888 ; bdy. 6ettmL OBI., 1872-3 ; farl. 1 8 6 ~ 7 0 .  

Poons 6 Thhna. 1 8 5 6 4 .  ' 
hh2ndcsh. 1858-80. 
6 1 ~ d  le60. 
81nd: 1649-50 ; Aast. 6-I., "good o b w n c r  d t h  &doUte''. 

' a 

Ahmcdhb2d 1847. 
QujarAt, 1 8 i ~ 4 0  ; son of Thw. ,  Dep. CoUr.. Amdbd ; 6. 4 6 7 4 6 .  wed 27 y.  h~ d.: m 

W a n a d .  Poona. 
Ahmedib&d, a i t h  ColLr.:a1847. 
Burat, n l l h  Collr.. 18L2. B u m .  & B d d ~ " .  d30 1869. d b  h a  M n h  d. Zb-6-84 

aced 36 : m.. Kan 
Deccan 18424 .  
appd. ~ Y C . .  h a t .  Bupt.. 21-3-51 ; Mraore. 1865 : 6npt. Ph*&co, Paom, 1870-i8; 

sac. 16i7 son born a t  DllbmAr, 30-8-69. 
B r a n ,  1~47-8  : sxo.. 1851-3. 
Gu)arAt. 1880. 
OoJad t .  185E40. 
OnJarPt. 186045.  
6 h d .  1850. " 4  besinner". 



prm. R o b t  Bolkley 
b.. 91-12-33. 

ma. P. ( or  W. 1 ) 
pnwx.  Wm. Snmuel. senr. 

[ rn 8 6 .  fv 386 1 
b. ROA?W,' 18ii le.  

W c x .  W m  Ssmoel. jnnr. 

ROWXLL H .  0.  
s~xrx~8'0n.  T. 8. 
S w r r .  Jsmea  Wm. 
BPRTSOKR. J o h n  B a n s  

W U W S  W. 
YOUSO. ~ S V I U  

b.. Scotland. 1 8 2 / 3 .  

CLRDOU). Henry  O'Connell 
COOhP. J. P. 
D m s P o w .  E. C. 
O O m B R .  Ham J. C. 

Laooarr. B. C. 
PLGKBE. hL a. 
PcCkLa. P. C.. KA. 

WAL~KE.  W. H . , 
WRJOET. J. H. 
W m .  James  Thos. Harris 

appd. Aart. 8upt.  Khbndeab 12-10-58. BerAr 1804-8.  Amt. Sett .  05..  1868-70 
POOM. ~ h a o a .  N A S I ~ .  1873-i ; 1877, r ~ i .  to ~ G l n n d  ; n t h   serving 1883. 

Decwn. Asst. Sopt., 20-11-44. 
Deccrn topo. appd.. 1-5-20 ; trim.. 1828-35 ; rev. nry. 8nc.. 1 8 5 0 4  : Satara.  1800. 

appd.. 0nc.. 2-7-56 : wtg.  Dep. Sopt. 1870; stlll serring. 1877 ; non of Wm. Snmoel, sew. 
I #up I.  

DuJarAt. 1858-9 12 m.. l a v e  to h'ilgiri Hills. 17-fGQ. d., aard  85  : XI. 

Poona &  AM. 185840.  
appd.. KhAndesh. 2S4-66 ; Amdogr. 1888-70 ' Poons  % NAnlk 1870 - ntUI lervlna 1683 
Deccan bpo.. lP23-34: rev.. 1 8 3 7 4 5  ; 6x0..  h death : b.. I~OQ/IO : b.. Poons.  2 C - 2 d i  

m.: aid. .  Jonona, d.. 1882. 
8WO.. 1847-50. 
hppd. Asst. Supt. QuJarSt 27-9-54 . 1653-80 ' Ral@.. 1891-3. 
Clerk, Mil. Bd. 18ii-57; a&. 8A3. iih2ndesb: H - 5 7  ;Poooa & Nuk 1871, for]. 1882-3; 

Yoona. 1883. 
nppd. S i n 4  15-2-57 : wrring 1670. 
appd. h s t .  Sopt.. SYC.,  from rob-asst.. IC-P-44 ; wife. Ellen, b.. Bombay e.. 183314. 

. p a .  Trichl. 21-558 ; vpnaad, 1860 : furl. 1980-1 ; 1667-8 ; 1876-7 ; XeUore. 1 8 8 3 4  
Dep. Sopt.. 18iD-7. 

v. B l o m p h l r a l  S o h .  
&lad. T o a o  a ~ .  1 8 5 7 4 2  : 10 C d .  ( 956 ). 
1858 ; Guntnr 1863-4. 
a p p d  Trich!. 124-59. KnmOOl ' 1 8 6 3 4 .  GodAvari A s s t  Sopt.  1870: Dep. Snpt.. 

l h d o r a ,  187; : ret. to !Bedford. ~ n c l e n d  ; ' fa ther  to  EL a. Goo~pertz.  blad. Car.  & 
Frank T ~ n c e o t  0. Sopt. Mad. Rer. S y .  

appd. Trichl.  8 -L69 : a%t. Supt.  I860 ; Dep. Sopt.  Kellore. 1862-5 ; n o t  in 1870 Lht 
Madras T o m .  1 6 5 7 4 2 .  I0 C d .  ( 956 ). 
8ppd.. Trichl. I@-3-58 : Fellore 1663 : furl. to Em. 1654-5 ; 166!?-Tl : 187B-80 ; 1670. 

Dep. Supr.. Clirldap3h. sctg. Sopl.  B e r .  ST. 1878 6 1880 TinnereUy. 
Kellon 6. Salem. 1863-4. 
KLTe E l b  d .  Knmool 0,2-745. 
appd. 21-3-h : ~ o n t h r  1 8 6 3 4  . m d .  1 8 8 % .  reappd. 1665. Vadora  from 1878. 
appd.. 12+59; ~ n m d o ~ ,  l e e s <  ; c o d d a p h .  AW. snpi.. 1870;  a r a d m .  1877 ; f r ~ .  

187-1. 
? d n h  T o m  1854-9 10 C d .  ( 956 ). 
appd.. 21-b68 ; ~ a ~ .  A-1. Sopt.. 18iO : Bel lnq  6 Coddapah. 1877. 
=st. Rev. G m . :  d.. Hr~iadrlls. 1&5-54. bn. St. M a v ' s  cem 



CHAPTER XXVIII 
. .  . 

LhiImT STAFF 

SURVEYORS : G.T.S. - Topographical Parties - Early Explorers - A Bombay 
Ezpcri.rrzcnt - Rwenue Survcys : Bc?zgal- KBALBSIS & LASCARS : O.T.S. - Topo- 
graphical Purfies - Rcvcnue Survcys. - * 

F ROM t h e  earliest days Iridion n-ritors and draughtsmen had been employed 
for office duties [IV, 3 3 5 7 ,  404 ; 5,3601 and Indian land-measurers for revenue 
s u r v e p  [ rn, 388-93 1. After 1830 Everest found tha t  Bengali students made 

excellent computers and the  computing office continued at Calcutta till 1862 [IV, 
337-43 ; v, 3546 ,360  1. For the  field work of the Great Trigonometrical Survey, 
however, Radanath Sickdhar was the o n l ~  success [ m, 401,461-2 1. 

At the  end of 1856 the Surveyor General suggested that ,  in line with topogra- 
phical parties, two or three Indians ~ Q h t  be engaged on t h e  Great Tndus Series, 
and T a l k e r  agreed tha t  there were rarious duties such as secondary triangulation 
which the? could perform quite as  ell as Europeans ; 

There will be a great saving of expense. ... I would suggest Rs. 30 a month as the  minimum 
on entrance, to be increased to RE. 60 as soon as the 6UrVe~Or can pass a good examination in 
p h e  trigorlometry and can observe  ell m'th a 7' theodolite. .. In the l e v e m  operatione 
I think they could render good serrice, aorlring under an officer or a sub-assistant'. 

'Thee men recruited from the Lahore School of Ci-iil Engineering in 1857 showed 
little interest in the  work; tbe-j- v-ere distracted by the p r e r a i h g  disburbances, 
and -ere discharged afteer h - o  or three months. A fourth, from Peshgwar, was more 
promising, bu t  became inrolred in sub~ers ive  inhigue, and was also discharged2- 
Walker then engaged t h e e  men f o r l e v e u ,  one of whom, Ram Chand from Lahore, 
had boen with Adolf Schlaginheit and prorod a most ~ a l u a b l e  leveller. His death, 
after a fall £ram his horse after nearl-j- nine Fears sen-ice, was a 'great loss t o  the 
Departments. The other ta o nere  ne-ier more thau recorders [ 77, 79 1. 

0% to  the  difficulty of finding Europeans and Anglo-hldjans for t,he topo- 
griphical parties, start  was'made about 1854 to recruit Indians. Robinson asked for 
the sdditional assistance of two superior, well educated, natives, speaking and u-riting English 
fluently, understanding arithmetic and the Grst rudiments of algebra and geometry, ... and 
if possible possessing some slrill in &effing. ... 

One sub-assistant is required to be in advance of the triangulation, selecting and placing 
poles ... for the planetable surveyors, and laying d o n  on a planetable a skeleton chart of aU 
t he  stations and poles so prepared. ... I propos e....to employ one native surveyor on this duty. 
... With very little training a nntive v d  600n learn to perform these duties aa well as an 
European, ... and ... will...soon learn to 6.U in topogrnphical deta*& ~ 5 t h  the  planetable. ... 

Anothor Europaan sub-assistant has hither to been employed as office and obsen-story 
asaistant. A nstive surveyor could efficiently perform them duties, Tiz., recording, making 
duplicates of angle-books, and...assisting in... computatio ns...in the field. ... 

In the recess these native surveyors would &...making duplicate angle-boob, ... pre- 
paring annual returns and comparing duplicotas, and ... assist in computing. This would aUow 
of the whole of the European establishment being emplored in mapping and computing'. 

1 DDn. 722 ( 395 ), sra. to SG., b-19c56. ' DDn. 710 ( 167 ), m. to SG., 30-1167. ' d. 19-1-87 ; 
family grstnib ; DDn. 93 ( 283 ), s ~ s .  to Home Dept., 204-67. 4 DDn 731 ( 7 ), DOE. to BG., I-. 



. On this suggestion the Surveyor General obtained sanction for the appointment 
of "native surveyors ", two each a t -  maximum salary of Rs. 70 for the Punjab and 
the  two Ganjam parties, and six for the Hyder lbld  party on Rs. 4 0  to  60. 

- T h e  introduction of the  native surveyors ... is experimental. They h v e  not, i t  ie believed. 
the same coup d'oeil and power of drawLng from nature tha t  Europeans have. The competi- 
tion of other departments, however, m k e s  me %posed to ...gi ve 8 further trial to native agency, 
Lf i t  succeeh i t  will tend to economy ; -... the native surveyom as draftsmen wil l  relieve the 
field sketchers from office duties, which will enable them t o  execute more field work1. . ' 

, 

Robinion was at first doubtful about their employment on planetabling ; 
The system of the  revenue survey supplies many good checks, but  I do not see what checks 

you can establish over a planetable surveyor other than an  accurate and careful comparison 
of work Fnth the ground after he has completed it. This examination would occupy much 

. time and labour and ...mig h t  be too expensive [ IT, 258 12. 
The Surveyor General discounted these fears ; check was essential; . , 

... . 
I n  the evidence before Parliament on the Ordnance Survey [253 ] the opinion is recorded 

... t h ~ t  there is no test for the accuracy of land-surveying short of an equally good resurvey. 
m e  trustworthiness of a native planetable surveyor may be fully checked, 1st.-by satisfy- 

... ing oneself of his competence and knowledge. 2nd.-by testing hia rate of progress accord- 
... ing to charackr of ground. 3rd.-One or more portions of his season'e work taken a t  random 

... should be revised. This ia a partial test, logically imperfect, b u t  if judiciously, strictly, 
and faithfully applied ... is moral13 sufficient3. 

He passed these views to 31ulheran 1416 1, adding that  from his ov-n experience 
untrustworthiness is generally the consequence of ignorance, bad training, and inability. Men 

... genera l l~  do things well and thoronghly for which they have a real aptitude. h'everthelesa 
vigilant inspection after due training is also incumbent, and on these t w o  principles, viz., 
adequate training and vigilant inspection, success depends4 pzgo]. . . . 

Robins011's most successful find v a s  Abdul Sammad Khan, recruited from 1st 
August 1857 after prerious serrice n i t h  the postal and settlement departments. 
During season 1858-9, he planetabled 140 square miles of easy ground, and in  1860 
with KaIka Prasad and -4kbar Khan he accompanied the party to  Central India 
and did good service till his death about 1874 [ 190 1. . . . - 

- During 18567  blulheran engaged Bapa Rao, Panda Rao, and Ramchandar 
Bapooji, , all biarlthas, for the Hyderabld survey [ 178-9, 485 1 and at the  same 
time Abdul Rahman and Ghanosam Banerji joined the parties in  Orissa [ I ~ z ] .  
Banerji did good work till he resigned in October 1863 for other employment, 
whilst Abdul Rahman's death in 1865  was "a serious blow- ... I .  hace seen him 

... on the h p o f  a hill rrith his planetable when the  actire stage of a fever v-as on 
him"5. Saxton lost another useful surreyor in 1866, Hidayat Ullah Khan. 

On the Pegu surrey [ 196-7 ] a number of Burmese and Karens were t,aught 
traverse surroy, some from mission schools, others, ai t ,h Indians, from the  Public 
Korks  Department [425 1. On winding up the surrey in 1867 Edgecome reportod 
Maung Pho as I'a capital fdou-wants to  return to the P.w.D.-the best Burman 
I erer met". He  could not recommend Samuel Peter from upper India, u i th  8: 
years previous serrico as clerk and one nit,h the P e p  Survey, but Gour Chandra 
and Ram Lusan-"e5cient1 trustworthy, and hard aorking" but only acquainted 
with trarerae survey-were transferred to No. 6 Topo. Party in the Khasi Hills. . 

' '  , 
. . . . 

. . . . . .  
,# . . . . . , 

EARLY EGLORERS 

~ o t w e e n  1850 and 1853 on his survey of Peshau.~r Walker ernplojed two 
Persians, nlirza Sujah, or Sajjad8, and nfirza Abdullah [ 47, 215 1. IIo em~jloyed 
the latter in tho direct.ion of Buner ; 

Having long resided io P e s h a m ,  and being-familiar a i t h  the language of the country, 
there was little chance of his mission being suspected. Amendins the Surputto P d  west of 

. . . .  . . . . . . . . . . . . . . . . .  
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t h e  f i l~nban,  ... 110 wna able to obtain ... useful observatione with a combaas, the o'dy imtru- 
mont thn t  could be taken d t h o u t  exciting suspicion ; all t h e  chief vilh&,were determined'. 

l lirz8 SajjodXad 8 long connect.ion with t ,b  Survey. H e  had first attracted 
the attention of E l M  Pottinger, at Herkt in 1838 [.Iv, 461 1, and ;.as taken by 
him to Xiibul and taught English. After .three years vit ,h JT'aLker on ' the  Peahii~sr 
sumfly, he FTCG .employed.on road0 and 'bther  public work round PeshBwar and 
Pindi till he  rejoined Tf7alker a t  the end of 1665 on t h e  .Jo@ Tila ~ories.  Walk& 
found him useful and recommended his formal ippoint.ment t o  the Q.T.~ . ,  though 
his mathematical attainments are not enough to &mble  him. to tsike'a share in ' t he  cornpu- 
tatione. '..; .-He aou ld  ' Ijrotjably be better plsced in - t .he, 'Kasbnir  .series, '.:. redonnoitring 
the countries beyond t h e  boundary. ' B e  is ... woll-born andrie'@ect&ble add may eeek in: 
formation among 3iussulrnan tribes who would no t  suffer t h e  approach'of Europeans'. ' .- -, 

As 3lontgomerio had then no suitkble k o r k  for h im he was emploped b j  Walker. 
on, the Great Indui: Series; " he can observe wi th ' the  new 7-inch theodolite, and 
&an' compute the general problems connected 'with ' trianglksj: '~i:bLveFy, 610" ...- 
but, is.carefu1 And correct.. A s  a d r a f t ~ m a n  he has no t  much &ilIS,'4 - -  -.- - -  .:'' 
-: With -a:-.Gie;f to his future 'emplo-merit ".Gith eiplbr'&' expe&tiopi" - .  , ihe:  
~ & ~ e j 6 i '  . -  Geheial , asked that,he.should be taught t o  mglie. all the obsertations, ..,:I 
&ch aa obsening for latitude, time,.longit.ude, azimuth, ... magnetic deviation, baee measure;, 
menta, angles for heighte and distances, barometrical heights, therrnometrical heighte; and 
climRtic-obsematiom and recording. them intelligibly. Even if unable to master all the c o n -  
puiat,iom and reductions,' ,.. he might s t  any rate be able to assist a European ?rplorer'. :: 

: Jlirza'remained ni th  t,he I n d b  Se;ries till October J 857, being employed .on 
G&er builili;%'end line cutting and being trained on the  lines rmggested, and was 
then granted six months leare.".to go t o  K ~ b d  to  recover some mone1 with -crhich 
a merchant of Peshiiaar has absconded"4. ': H e  mote 'some m o n t h  later sa_- that  
he could not  return as.he had entered the service of Dost Nuhammad' '!whoee' 

. . .  
children h e  i s  t o  inst,ruct in t,he'English language"" A -1:. . , I . . . . , . - . . - . I- . -. . .i 2 

. . Some years later he returried ~ l n d k  -and ' sought' re-emjployment. .During. 
1866-70, he travelled through nort.h'AfglGnist,m and t.he'Pamirs t o  Krrshghar7, -and 
again in 1852-3 .to Turkist,an, =-here "he and his  on-in-law..:were .both..tfeacher- 
oudy murdered b ~ -  their  guides during the night vhile they were 'a~l&p"~.  : :  , - : 

. Basides R a m  Chand [ 76-80 1, the  Schlagcinttaeit brot,hers collected a numb& 
of enterprising assistants for ~ a r i o u s  branches of their xork ,  amongst them 'being 
Abdd, who had served under the Quartermaster General at h f a h .  Joining in 
February 1855, he explored several routes i n  Sikkim-made the  boat journey along 
the Tista in to  hsarn-and accompsnied Adams up the  Dihbg River [ 145 J .  

Three Bhotia relatives joined them from Johsr  Bhot in upper Kumaun-Jfani, 
DoIpa, and Kain Singh. Mani Singh's ist.her, Der i  Singh, who had helped 3ioorcroft 
in 1812 a n d  %achey in 1846, was still alive [ u, 431 ; V, 187 1. Dolpa, "full of 
courage, energy, and devot,ion", was interpreter t o  Adolf. Nain Singh, cousin to 
Mani Singh, acconji,anied Hernlann to  ~ a d l k h  in 1856 ; "at first unacquainted v i th  
instruments, was won taught t,heir use. -.. He could also read and =rite Tibetan". 
Xain'Singh later beczme one of the best-knoan explorers of the  Great Trigonometri- 
cal S u r v e ~ ,  oarning the trit.les of Chief Pandit  and Companion of the  Indian Empire. 
Wani Singh, the "Pat-rrar or G N .  ", 'also joined a t  Dehra Dim with Kain S h g h  in 
1663 for training in explorat,ion 6ur~e.y. H e  r a s  the  older, b u t  not so active or 
bright aa Nain Singh. His younger brother Kishen Singb, or m., also made 
outstanding cont.ribut.ions to geographical knowledge beyond the mountains9. . . 

8 .  3 .  
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It was largely on Xlontgomerie's init,iative tha t  this k e g u l a r '  body"af tra& 
frontier explorers was recruited, trained, and sent out on individual G s i o n s .  .It 
was also ~ l o n t ~ o m e r i e  .who led'. the way in &ravelling' and compiling their, field 
;Ib&s'rrnd , .  . observations, and'working 'them 'into the' general map'. 

. . ., - . . . . . .  . , . i "  . . . .  , .  . . . . . . .  . . ,  , . ,  . . I ?  

. . . . . . . . . . . . .  
' I n  1849 George ~ e r v i s ,  Chief ~ g ~ i n e e r  a t  ~ o m b a f ,  for'topographicai 

& r e i s  of the  Bombay Residency, based on .the trigonometrical survey [ 191-2 ] ; 
. .  1 b v e  prepared a t  my o n  expense ... a class of 10 or 12 native youths 60 d . . . b e  fully 

equal, under the superintendence of two most intelligent and highly educated native engineers 
in mi office, to execu te... trigonometrical operations and fill in their topographical details. 

These Superintendents and ...y O U ~ ~ E  have been thoroughly trained. .... They are of far 
more value than four times @ many expensively paid go&g officers who think less of their 

duties than of their private convenience and field sports. ... I have succeeded in raising a 
intelligent and efficient race of beings tocany out the more irkuome and laborious, but ... 

scientific, details of surveying, ... for filling up the immense gaps of unsurveyed districts under 
this ~ r e s i d e n c ~ ~ .  

W a ~ q h  v-ns sympathetic, but suggested a cautious beginning on a 1-ted scale ; 
m e  Greet Trigonometrical Survey of India c o n t a b  men of all countries &d creeds, &d 

... i t  was alaays the practice to treat eveqone without distinction [rv, 379; v, 380, 3901. 
m e r e  are good, bad, and inmeren t  men in... every rank of We. ... There are idle and wild 
officers as well officera of great industq and business habits ; so also I hare met with 
mtives of wonderful energy and talent, and others of the most inferior stamp. 
. In the Revenue Survey almost,all the work is done by natives for the sake of economy 

[ m, 388-90 1.. It m e r s  well ahen  quantity not quality i~ considered, and if a proper check ... be maintained, for these natives are paid veq- small wages, ... £rom Rs. 8 to 40 per month. 
. With regard to highly educated nstiv -...with one exceptidn lobviously Radhanath 

... sickfiar 1, I h a t e  found them g&erally Ganting in energy foi field work. 
For fillrng in BurveTg good draughtsmonship is a sine-qua-non, and even more essential 

than mathematical knowledge. ... I suggest that a commencement should be made with a 
d e r  party ... because i t  wil l  take some time, to in~ t ruc t  novices; and the superintending 
officer himself rill not be firmly seated in his saddle a t  firsts. - - I- - 

Determined t o  get work started before he left India, Je& ignored Waugh's 
a d ~ c e  and obtained the appointment of a young engineer officer, Castle Boddam, 
for independent charge of ten of his Indian pupils, t o  work in a hilly area on the line 
of the  Ahu series [ 5 7 ,  191-2 1. The-experiment was doomed to  failure. Boddam 
had  no survey experience,' and had first to carry out secondary triangulation to 
provide points for his untrained pupile. . He had no t,ime t o  look after t.liem hiraself ; . .  , 

When I took them up to Guzerat in h'ovember.1850, they were perfect,tyros a t  their aork, 
for though they had learnt ~ u r v e y i n g  theoretically they never had practice in the field 
beyond once making a small eurvey of h l a l a b ~  Hill. .... ?ivy. of these I?& had hardly. ever 
been out of the Island of Bombay ; .comequontIy ahen  they h d  +march they *ere periectly 
helpless. ... observing that all travellexa ih' Guzerat went k e d ,  t h e y , k g i n e d  they.,had - - -  
entered a G d  of freebooters and robbers. It 'Gas some time befoie I could prevail on,th&e 
young Burveyora tq detach themselves from heedquarters, and then orily by m p p l ~ g  the 
khalasie.:.Prith belts and swords, and this I did Ddm my o m  resouices. '.. - ' - ' ' . ' .  . '" 

. . .  A.few..sow take an  interest in their work, but othe rs... long tb return t&.~o&bey; ,  ' f i e ' +  
declare that  when volunteering for the survey ... they had no idea they.aould be subje'ctbd.to 
such hardships and discomforts. I.. To be encamped a t  one time in a valley where the'heat 
ass almost &sufferable, and the water so brackish as to be almost mdrinkRb1-not a t  all a 
rare circumstance in parte of GuzeraL-at another time to be perched on the top'of B hiJ where 

. . . . .  the blew their' tents down, and no aa te r  a t  aU to be had: . . )  ^ .  
2 .  

(..*. 

-: -I met with every kind of difficulty and annoyance;. ..- I a e s  not prepared for &s"bbrdi- ..... 
p t i o n . .  .:. .Gome of them refused to take the field, stating that the aork wae far'niore trouble: 
mme thnn they could poasibly have conceived. ... I handed in the name of the r iqleadoe 
begging for di~missal..ss a warning. ... All the 8urveyors were orde~ed to s i p  a contract . . . .  - . - . -  . . . .  . . . . . .  . . .  , . * ,  . 
. . . . . . .  . , I : , .  1: -1;:: r ! :- : . ' ?  . ! . .  - .  - : . . I  ; " ,, - .:,: 1- 
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to serve...fnithfully for five years; .... no p n a l t y  is attochod in caee- of breach. -.: I wee 
directed never to separate the surveyors in smnU bat.ches ... b u t  to employ them in two separate 
parti&...of five young surveyors under theimmediate, control of a native superintendent. ... : - .  At the  end of the  f i s t  working season but  a very small tract  ... had been surveyed, and at 
a very Large outlay.' ... The work ass  actually periorrned b y  the  two cative mperintsndenta, 
the  young survo_vom draaing pay for looking on. ,.. Some idlod their time ; t he  othera who did 
take an interest ... only hindered the  native superint.erldents ... by  a repetition of questions. .,.. 

During the  rains I pointed out ... how necessary it was t h a t  they should not o d y  study to 
retain what they had prexiously learnt, but  to acquire still greater knowledge. ... The young 
surveyors were profuae in their promises. ... I was compelled to take  the  field this senson with- 
out any assistance, both the  native superintendents being absent. ... 

O a i n g  to the  yo- surveyors draxing ... large salaries ah i l s t  almost inexperienced in  field 
operations, the outlay ... is quite out of proport~on to the  area ... surveyed ; the  expense ie very 
great, whilst the  work performed is smell in quantity, and of a second-rate description1. , 

The 6alar-j dram by these boys was Rs. 70 a month including horse allo.rrance @ 
Rs. 20, besides extra a l lo~ances  during the six months of the  field @ RE. 37, t o  
cover Lafta, carriage of baggage, and pay of two kscurs. . . 

The Surveyor General T a s  now asked tto take oTer charge,but declined, and 
recomnlondcd tha t  Boddam's partj- should be broken up  ; 

El$ operations have proved nenrly a complete failure, ... caused by his want of experience 
... which hns prevented his working a large establishment a i t h  proper economy. -.. The party is 
entirely native, and composed of young lads who, however well educated, aro totally iner-  
perienced, not onl- in business but  8180 in the w a p  of t h e  world. ... To use such mnteriala 
would be a d~fficult task for an  officer of experience, ... bu t  u h e n  the  officer selected has not  
thoroughly mastered his business, the diEculty becomes insurmountabIe2. 

Boddam's senior s~~perintendent instructor was H ~ a m  Essaji who had been one 
of Thomas Jerris' surrc_rors on the  Konkan surrey' before I S30 1 m, 126-7, 393 1. 
H e  h d  later worked n i t h  GiLerne in Gujargt [ IT-, 242 1 and then with the  Chief 
Engineer a t  Bornbar [ IT, 309 1. R e  xas now "an old man and  unhappily subject 
t o  most pa-hful todily infirmities, re~idering him liable to be prostrated after any 
~ e r y  serore bodily exertions. He was alu-ays r e a d j  and d h g  t o  volunteer when 
any extraordinaq- work was to  be undertaken". 

The second superintendent was capable and educated, but  took no interest in 
the field .R ork, being anxious to  return t o  his comfortable and well-paid post as 
Head Drarghtsmnn to the Chief Eqinoers. 

Indians hadlong been employed on the professional revenue surrey as  surre-yors 
and t ra~erse r s .  The3 were treated as belonging to  the  regular staff in contrast to  
the a?nins or measurers of the X-hasrah survey [m,  388-901. Wyatt writes of his men 
on the Ssran s u r ~ e j -  13 here he had recently taken orer charge. He had spent many 
years as assistant under Troughton to  ~ h o m  he  rites ; 

With a few exceptions the  native surveyors attached to this survey are incapable oiexecut- 
ing the  vnrious ofice duties required. ... Their capacity seems to haxw been compressed in 
field s m ~ e ~ - i n g  and c o p ~ i n g  village plrms, and occasionally calculrrtin& offsete. ... The native 
suneyors  employed under your ... orders on the Nut t ra  and hlirzepoor s m y e p w e r e  far more 
capable men [ Ir, 228, 402 1. They not only executed the  field duties b u t  rendered themselves 
useful in office, in plottmg, triangdnting, and testing areas, as well as in working traverses4. . 
The Siiran surveyors drev salaries ranging from Rs. 12 t o  18, the senior baring some 
six years service. S n i n e ~  reports that the sal~ries of the first seven surveyors or 
muisuddies of the Midnapore surrey ran from Rs. 20 to 25 ; 

All can m e  theodolite and compass ; t ~ o  can calculate areas ; all can protract the  field work. 
They are all hard-norking men, and I hnd e x e q  reason to be  sntisfied ~ 5 t h  them, bothf iom 
their work and general conduct6. 
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He asked permission to employ "six honest and trustworthy men as purtal ameens, 
each a t  25 rupees per month ... t o  revise and report on the ameen's procee-s, ... 
they being but too prone to be corrupted by t h e  zemindars''. The Deputy 
surveyor General thought this "both in number and salary extravegant. You a n ,  
however, make any arrangements . tha t  '~3.l ensure accuracy and efficiency, ... pro- 
vided the monthly sum authorised ... is not exceeded"'. . 

- .  Conditions in Lower Bengal were extremely'hard for surveyors and amins. &Tany 
were saturated with malaria, and the contract rates were far from generous [ ~ O O  ] ; 

The salary of a thakbast aumeen ia Rs. 17-8 a month. To realise this amount my masuring 
aumoen must by the sweat of hk brow measure dagh by dagh [n, 160 n.5 ] s t  least 1,206 
b ~ g a h s  of land, and with the probabi lity... of its being erroneously measured when compared 
~ t h  the professional survey. and conseque~tly rejected [ 303 1. ;.. When the thahrbast aumeen 
realises only Rs. 10 per month, he is three times better off than the measuring aurheen, and 
+th a duty much less irksome2. 
For many reasons S d y t h  preferred working with regular salaried a n ~ i n s  rather than 
with the  more popular contract, system. The thakbast atnins were employed on the 
burrey of the boundary marks, and not with the measurement of fields [ 297-300 1. 

Ln his RohiLlihand party Vanrenen's staff included some 25 "native surveyors", 
and  Burges  expressed a high opinion of most of those on the Delhi survey [ 264-5 1. 

Their faults are generally of teaching, and from impossibilities being expected of them. 
They have generally extremely good eyesight; and s steady hand and head for taking and 
noting observatiorls-very seldom making a mbtake--with an  unusual amount of patience, 
but they require very close supervision, and must be allowed t.o take their time. ... 

Khoom Singh-a most int.elligent, careful, and honest native surveyor. ... An inspection 
of t h o  beuutiful way in which he has executed the very difficult task entrusted to him in the 
survey of the intricate watercourses and hill country aill say more in his favour than I can. 

HooLam Ch~nd-  ... employed entirely on the maps of the rivers, and ...p rek-ioulsly similarly 
employed by the Archaeological Society of Delhis. Nothing could be better than his minute 
detail book in the plans of buildings, etc. 
04 the  other hand his general surrey was not accurate and had to be entire])- re- 
s u r ~ e y e d .  He was not re-emplo~ed the folloning season. A third s m e y o r  also 
had t o  be  discharged for careless work4. 

Amongst those r h o  did exceptionally well with the Bengal parties were- 
Lallah Ram, born about 1820, appointed mulsuddi in S h e d ' s  Bihar party in 1835- 

6 h e d  describes him in 1846 as head mulauddi, "far moreintelligent and  useful" than two of 
his East-Indian assistants ; "well acquainted with the work in a11 ita branches "6. Kas chaffing 
Rs. 76 p.m. in 1862 as sub-assistant [ 441  1. 

Koala  Datt, for promotion to Rs. 25 p.m. ; "This khusrah office mulsuddi ia one of the most 
nsoful men in the Department. Quite au fait in the t& work of ... bounderg comparisona 
...p rofessional and thakbml  maps. ... His activity, assiduity, good conduct, and generel 
-fulness, both in the professional and k h a h  departmente, render him fully deserving"". 

Huasnin Baksh [ 264 ] h a  spent the best and peatest  part of his life in the survey, and 
hard work and exposure has had its effects upon him, and nearly ruined hiseyesight. ... He ia 
a highly respectable, desening old servant, of whom I have a l w a p  had a very high opinion, 
but I fear he 4 not be able to carry on hia eurvey duties much longer7. 

%a Ram, Punjab and Chota NQgpur ; appointed 1846 ; drawing Rs. 76 p.m. in 1862 
as sub-mistant .  

Hari Singh, born in 1830, appointed to Punjab aurveye in 1862; served with Johnstone 
in Derajat ; drew R8. 100 p.m. under Anderaon in Oudh in 1860; died on leave from Dera 
lemail Khan ; "one of the moat ueeful men Col. Johnstone ever had under him ". 

The Surveyor General specially noticed computer Radanath Chackarbutty who 
had served in Burgess's party in Bundelkhand [ 267 1 ; 

Lieutenant [ Andrian ] V-nen reporta him to be one of the best computers he ever met 
with, further adding t b t  he wae moat usaful when the recorde of the bte survey were recovered 
from the rebels, and had to be arranged- Without Radanath (=hackerbuttyls assietance i t  
would h v e  been impossible ...to oomplete the work aa he did last recese8. , . 

. . 
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. I t  WAB often diflicult fo persuade t h e  Indian staff to accompany a survey party 
.from one district or province t o  another. " I had " Tnites Pemberton from 31dda 
m y  ~ n x i o u s  t110ughtA about my mootRuadeee; three have already given in their resigna. 
t i o a ,  dreading to return to the  unhealthy climate of Rajshehi. ... I hope you will be able to 
impply me Rith three or four eficient hands and permit me, by n a y  of enrouragement, to give 
a amall incranee of 2 or 3 npees  each to a like number of desen- men a t  present with mef. 

This reluctar~ce was pressed bj- Shortrede w%en arranging the move of his par* 
from the Punjab to Bharatpur and Sind ; 

I have communic~ted the information to my establishment generally, among whom it 
has caused a s d  Bemation. On enquiring which of them aould be d h g  to accompany me 
to Bind, they generally declined to go, and aould prefer being transferred to Bhurtpoor. The 

and best hands declined Bind absblutely [ 43, 391 1. . 
Some of those recently entertained, and now tolerably effjcient, on from Re. 12 b 18, 

go if they were increased to RE. 40, with a promise of leave for s k  months to vkit their 
homas. One man from Bombax, now on Rs. 60, aould go if he nere r a * d  to Rs. 100 and 
d e  a sub-assistant and, considering his general efficiency and the rates paid ebeahere, this & 
not s very unreasonable demand. .If this were.denied he too would prefer going to Bhurtpoor. 

- The kh~lasis  a h  ... ask for a like increase, and even on double p a y 1  doubt whether they 
remain, for in vie;itinE, their homes they would have to CrOBS the whole of Rajpu tans... 

out of British protection, and this-rith i.heir being pretty sure of fin- e m p l o p e n t  nearer 
home-would render i t  very unlikely that an  g...would ever return. . . . .  . . 
- The ratee of wagee in Skid are at. least one haLf higher than in the x.a. Frovincee or in the 
Punjab, and Elindostan men Kill not go so far from home except s t  rates above those commonly 
given in the count$. . ,  , I 

I - -  - < '  

7 I - .  

Tfie pa7 of the  many hundredh of k l w l ~ i i s  and f o l l o ~ e r s e r n ~ ~ o ~ e d  & i h e  6eid 
formed a v e ~  large item of s u r v e ~  expenditure, though the standard monthly wage 
was as low as RK.  5. increased to Rs. 7 or 8 for s'E;illed h a 1  men. lindallc and mates. 
AE a general rule each partr n-as allotted a de£inite su&-o corer. this expenditure. 

Amongst pririleges enjoyed b j  all ranks was the  franking of l e t h r s  for fiee 
deli~er-y, and F a u g h  prot,est,ed against t ,hk being refu~ed at Calcutta ; 

The privilege afforded some compensntion for the bwdships of a traveller's life, and embled 
them to supply regularlr to their families the funds i n d i ~ p e ~ a b l e  for their mnintenance. ... 
There are none who are so remarkable for the love of home and of their families a3 the  in- 
habitants of the Upper Provinces. Ther will proceed to m y  distance in search of senicc,  and 
nill live m t h  the utmost fi-ugality and parsimony ... to asve monej out. of their salaries, and ... 
acquire the means of maintaining their families. ... The pa>-ment of postage would ... be felt aa 
.a very great burden ... a t  this time on account of their hax-ing accompanied my office ... about 
onethousand miles, and the expense of postage is therefore v e q  much increased. ... 

I beg the favo ur... to frank the native let.tere of this Department as ... under ... the  Postmaster 
General of the N.K. Provinces. ... The lette rs... d be limited to reasonnble numberss. 

In cuttirlg the  establishment t o  t h e  needs of the  recess season, con~ideration 
had to be given to trained men of long service ~ h o  were the mains t . a~  of t h e  unit. 
It had at first been usual t o  employ them right t.hrough recess, gant , ing them leare 
on full pay every two or three yoars. In 1144 t,he S u r ~ e r o r  General introduced 
t h o  plan of granting recesslna~e on h:df l)aS t o  those who were worthj4, and to meet 
an ol)joct.ion from the  Accourlts Department he pointed ou t  t,hat 
Wme of the men who at.tnnd the signals ... require 2 or 3 yearn training h i o r e  they con be 
t r d .  ... The plncea of such men cannot. be supplied by fresh n ~ r u i t e  out of a bn7ar. ... . 

A trigonometrical party do- not work for years in one l o d t p .  One season i t  m y  be 
employed in the damp climate of Bengal or the tarai, tho next y w  in the  + p r o r i n c ~  of 
Upper and Central India, and perhaps the season after a m o x  the mowcopped peala of the 
b l a y a s .  ... Captain Du Yemet's party moved from ... Nirzspore and Lucknoa.:.to :the 
mountains ; another part3 under Captain Renny moved from h e d h . . . t o  h'wmuch. 

. . . . .  .. . I .  . . . .  . 
Xnm. 36/18 ( 7 3 ) , - 1 - 9 .  'DDn. 681 ( l l b ) ,  DSG., 168-55: ' "DO. 8-844. 4DDn. 453 

1111-2 ),.to FMQ. Calcotb, 3 - 1 4  ' ' -  



K&SIS & LASCARS : G.T.S. 

. Under such circunsbncw these trained men are generally far from their hdmes. ... They 
watch for months on the tops of cold bleak peab ,  thousands of feet high, exposod to the in- 
clemency of the weather. They carry heavy lo& in rugged tracts. They suffer from hunger, 
thirst, and bad provisions, ... They are frequently exposed to heat, cold, and rain without 
piotection, and ... visit ... the constant haunta of wild beasts. ... 
- .It can be no easy matter ...to maintain a high spirit of zeal ... and attach the people to the 
work. ... When a. trained and valuable eervant comes forq-ard to  ask for leave ... the officer 
in charge should feel apprehensive of never seeing his face %ah .  There is no recourse but to 
bribe him to return by the offer of half-pay during hie absence, or even full pay. ... 

. .A party may be employed in a pleasent countrg where 8 t h  is cheap and the men not far 
from home. They are then sure to return after their leave. At other times s party m y  be in 
a district to  which no temptation d induce them to return. ... I have sometimes found their 
local dislikes so great that I have been compelled to refuse leave altogether last they should not 
return. ... No general rule is applicable to this Department. Confidence must be reposed in 
officers to make the cheapest bargain. ... The only pay rdes  I recognise are ; let., that the a- 

t-janctioned ... shall never be exceeded in the monthly abstract. 2nd.. that an officer ought to 
underdraw as  much as he can. 3rd., that whatever is d r a m  for a man must be paid to him 
and his acquitt ance taken1. 

The follo~ring instructions were given to  Strange in Rajputgng ; 
Your mtive establishment will be of the strength sanctioned for the hlaluncha Series. 

You d... draw up a monthly nominal roll to accompany your pay abstracts. The monthly 
expense ...is on no account to exceed that authorised, ... viz., Compan_c's Rupees 491. ... The 
regulations ... authorise the oficer in charge to regulate the pay of i n d i v i d d  and the number 
ofpersons employed according to his judgement [ 3 6 1  1. ... 

AU ~rseless men should be ... discharged on r e t u r r ~ ~ g  to quarters for the monsoon. ... Those 
men who nish to proceed on leave during the receas m a y  be allowed to do so, whether on full 
pay or h a l f - ~ a y ,  according to their merits'. 

Strange pressed for increased pay for his regular esta1)lishment t o  meet the 
exacting conditions of mork through the uild hills and deserts of Rdjput.Sns, and t,he 
high local rat.es, b u t  the  Surveyor General could not. agree ; 

When wages are raised to a standard above the a o r h g  level, the inevitable result is to... 
undermine ... efficiency. ... There is a certain natural standard. ... \'Then its conditions are 
satisfied men always work cheerfully. ... Thie standard ...[ is ] for tindnls, Re. 10-for helio-. 
tropers, Rs.. 7-for lascars, Re. . b a n d  there ia always some rdi  in departing from these 
rates. ... I could cite many casas in which men previously most useful ... havo beon spoilt in a 
short time after recei~6ng more t h m  ordinary wag-. 

Noinuddin-a very smart man-trained up from boyhood by Captain Rerlny Tailyour. 
He  was an excellent tindal on Re. 10, but the late Lieutenant Walker raised his wages to Re. 
20. ... Noinuddin would not stay with Mr. Lane a t  Darj-, but clamoured for leave to go 
home. ... He went and bved a feu miles off, where he shortly after died of fever and dissipntinn- 

A tindsl is required to be a hard-working man a h o  looh  after othera, puts his onn  slloulders 
to the wheel, and infuses his o m  spirit into labourers. T h i ~  he can only do as being one of.  
the class himself, and on Rs. 10 he is respected and comfortable. Give h i m R ~ .  15,andhe 
riws ta the grado of moonshee, or the literary c l w .  ... He d l  then most LilreIy run into debt, 
and becomes a ruined character. I have seen thie happen several timesS. 

From the  Coast series Pej-ton complained t.hat pay u a s  two m o n t h  in arroars ; 
' AB the greater number of the native establishment receive only from 3 to 4 rupees per 

nlonth, the long arrears ... entail a very great hardship upon them, ... They are fast falling sick 
owing to the precarious food and scanty covering they ... depend upon, and being now out in 
the field.t.hey are even precluded from ... assietmce from either friends or relatives. ...' Longer 
delny would aggravate the mischief, nnd cause the prostration of the whole ... establi~hment'. 

After transfer to the Coast Series, Strange complained of the local men and 
asked for reinforcements from Uppor India. The Sur-i-eyor Genoral ~uggested 
recruitment from Chjttagong ; 

The barkandaz guard ... aaa intended in Lieu of a military guard. ... To we the men aa 
chapresis ie quite a mistake. Fourteen chaprasie, with a j emdor  and naik ie immensely 
beyond what the highest dignibrim in the land are alloned for stnte. ... The members of the ' 
party should be comfortable. Trustworthy barhndazos are required to aid the civil assistants 
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in their so\wrnl dutios, to escort treasure, procure r w a d  [ food supplies 1, and convey ordera. 
... Even in recoss f should n ish  gentlemen ...b receive every attention and aasiatance. 

The high pay of the jenadar is intended to... w u r e  the sen-ices of 8 man who can read' 
and mite, to act  as munehee to keep accounts-assist in maintaining your relatiom with the 
native authorities--and collect local information. ... 

If nothing but  Hindoostnni men nill suit you, I...recommend your oonfining your recrui t  
ing to the districts such a8 310nEhir and Bhaugulpoor, the climate of which differs less from 
that of your scene of operations than the arid districts. ... The men of Chitfagong are ... well 
suited to moist jungle climates- ... thrive best in the rice countricw-and ... are aa good for 
our work as nny men of Hindoostan. ... I have had very good men from the Madras side. ... 

The wages of Chitkgong men are very high compared with up-country uages, and more 
particulnrlg with r a t e  of your district. ... These men aere  enlisted a t  6 rupees per meneem 
each, ... but  I do not think they a i l 1  stay for less than 7 or 8 rupees. .., They Live espensively, 
and it is their higher scale of feedin& which in fact exempts them, as i t  also does the  ahlabar  
men, from malnrinl influence. ... They have stronger constitutions to resist that  influence. ... 

It might contribute materially to ... attach a native doctor to each of your strong detach- 
menta. .... This season you, d have t w o  partiee detached on secondary duties, ... neither 
... within reach of medical aid. ... I am therefore prepared ...to recommend the addition of two 
more nntive doctors to your party, on the usual salary of 30 rupees per menmm. -.. 

The doctor in medical charge of the whole party &odd have a saJar~. sufficient to induce 
B superior person to become attached to the party1 [n, 404 ; v, 2 4 4 ,  3 6 1 .  3 6 4 - 5  1. 
It was found better after all to  recruit locally fiom Orissa. 

Kicholson reported great m c d t y  in finding suitable men for service in Assam 
xliere the people of tha t  country would not face the work ; 

Men fiom Nonghyr and Bhaugulpore ... suffer even more from the climste than the 
up-country men. ... I introduced last ym.r...about 30 Dangars, inhabitants of Chota Kagpore, 
who stood the climate aell  and proved very useful as camers, but though every inducement 
was ofJered ...to become heliotripem and lampmen, not one ever shewed any inclinetion to 
malie himself ue fu l  in this respect. ... Assamese ... eat and smoke opium all day ; their employ- 
ment is out. of the question [ 4 6 z  n.2 ]. ... The most feasible measure i~ to obtain Chittagong 
Inscars who m e  mturaUg intelligent. and w i l y  trained, ... but ... they demand high wagess. 
&it.tagong men could get Rs. 12 p. m. on st,eamships or on t h e  railways and Lane 

recruiting dhiingars fiom Haziiribiigh, "a hardy and faithful race but ,  
... the journey ... takes about a month, ... for vhich period they must receive wages" 
{ 362 1s. Such Haz5ribiigh EhalGsis were doing grand work uit.h t.he s u r r e j  parties 
in Assam and  Burma more t,han sixt.y years later. 

O d y  in very special cases was it. possil,le to obtain penEiom for long sen-ice 
[ ri, 412 1, and the  S u r r e ~ o r  General applied on behalf of 
Narain f l a p m ,  the only man remaining of the old IIadras establishment of Colonel Lambton. ... 
He appears to  have boen entertained in 1821, and has ever since ... been engaged in the active 
and laborious duties of this Depnrtment. There i~ nothing ... against him now save impaired 
efficiency arising from nd~panced age and wear and tear in the public service. ... 

I recommend ... that  a small pension mag be granted to him...[ or ] a Liberal gratuity4. 
A s~mcial peusion was obtained for dnfodar  Ramdin of the t,riaqulat.ion detach- 

mont in Kaslimir x h o  foll over a precipice in the Pir Panjgl [ 226 ] ; 
On being taken up from the fork of a tree into whjch he had fallen, the  injuries ... were 

[ found J very severe.. .. It was very doubtful whether he would sur~<ve, and ...imp ossible 
he could ever be fit for further senice. ... He is a sadly mutilated cripple. ... He was one of the  
best and smmtmt men in the Department. ... I earnestly recommend ...p ensionar;c pro\ision6. 
R5mdin had 17 rears sorrice, drarring Rs. 9 p.m. during his last k o  yeara. 

Undor the  J'Tadra.6 rules that  go~erned  tho Ganjam and HyderBbZd parties, each 
officer and assistant had the pay of a fixod number of lascars included in his monthly 
salag,  and this lascar allon-ance was tho same whatmer the work, and v h a k e r  the  

DDn. 691- ( 94 ), lZS-C16, paras 47-8, 9 S 7 .  * DIIn. 6N ( 357 ), 11-9-66. * DDn 702  ( 76 ), 
1 9 4 4 9 ;  ahingar= people of Chots Kigpnr hill tribe8 : c. nobaon-Jobam or. dongur. 4 DDn. 647 ( 235 ), 
t ob I iL  DepL, 6-6-64. 'DDn. 716 ( 6 ), TGM.  to BG., 9-1-37 ; ib. 643 ( 143 ), SG. to hLit Dept., 13-167.  



nature of the country. In 1850 Saxton asked for an  extra squad, t o  be employed 
a t  his own discretion, and Waugh obtained authority for an  increase of 1 dnfadar 
@ Rs. 8 - 3 holiotropers @ Rs. 6 - 4 @ Rs. 5 -and 4 under training @ Rs. 4 - 
besides 2 harkaras @ Rs. 5 [ I : 18 n.5 & index 1. 

The past season's eurvey ...is so superior, both in ...q uentity and quality, to what has been 
pre\+oualy accomplished ... and is S O  creditable to Lieutenant Sexton's management, ... tha t  ... 
I now feel ... he would be enabled to produce a much greater outturn of work if the small increase 
of establishment ... were to be granted' [283 1. 

A year later IVaugh asked that  the Madras sy$tem should be abandoned ; 
The officer in charge receives an  allowance of Rs. 43-14-0 per mensem for 1 tindal and 

6 lascars who carry the instruments, ... and each sub-=idant is allowed Rs. 1 8 - 7 4  per mensem 
for 3 1 8 9 m  who carry his planetable, etc. ... The ori@ idea must have been t b t  by this - arrangement the native establishment would vary with the number of surveyors. ... 

By attaching the lascars, however, to individuals, they partake ofthe netureofprivate 
eervanta, and no e5cient control can [be maintained]. ... In the case of a mu-veyor falling 
sick, the Government not only loses his sen-ices, but those of hie men. ... Since the suspension 
of the Hyderabad muvey some of the surveyors b v e  been brought up to &ngd [ 363, 4 2 1  1, 
and their clnims to  lascar allowance ... has brought the subject more prominently to my notice. ... 

There cannot be a question of the superior efficiency attainable by uniting the native 
establishment un'der the control ... of the officer in charge. ... The lascar allowance should be 
abrogated, and a roguJar nntive establishment substituted as in the Bengal survey. 

The pay roll would then stand a t  Rs. 280 ; , 
1 tindu2 @ Rs. 8- 2 1st-class B~gmen,  heliotropers, and chainmen @ RE. 6- 12 2nd- 

class, @ Rs. 5 - 8 sub-assistants with 1 lascar esch @ Rs. 6 and 2 @I Rs. 5 - 2 harkarm @ Rs. 
6 -Extra establishment during the field season, 12 carriers @ Rs. 62. 

The ne-c arrangement came in from 1st July 1554, u i t h  pro-iision that  
the new permanent establishment is not to exceed Rs. 260 per mekern, Fiith an addition of 
Re. 72 for labourers and carriers in the field. ... The number of men ... and the aalaries are left 
to your o v a  discretion.' ... This rule aiU enable you to engage a greater number of men in the 
field. ..; It .Rill be proper to attach a good tindal and 12 1st-class heliotropere a t  lewt by good 
wages, b u h a  distinction should be made betaeen their pay in the field and quarters. 

I t  ia the practice in Bongal to give = m y  men as can be spared leave on h ~ l f  pay during 
the recess. ... You mag be able to exhibit a considerable s a h g  in qunrtem, but the full force 
of your establishment should be maintained in the field3 [ 452-3 1. 

- I n  the r e v e n ~ e  survey parties each officer in charge was allotted definite sumsfor 
the respective establishments of his professional and khusrah work. Ho a a s  able 

, to recruit a good class of chainmen a n d  lascars because the more intelligent hsd 
prospects of promotion to become surveyors [ ~ S I  1. This had not been effected 
horrerer in the Purnee party where Pemberton found the khalcisis 
a perfect rabble. There were only 22 old hands, one of whom called himseLf a Jemndnr and 
used to make a traffic of khslassees' situations by selling them to the highest biddom. Con- 
eequently the men I found here were worthleas. T have nearly got them into ordor now' 

Foodstuffs must have been very cheap to  allow these rates of pay- 
Line-cutters ; tindal Re. 6 - - k h o h i a ,  Rs. 3-8 to .I--orderlies drew Rs. 3-8 a month. 
Boundary parties, tindab dreu Rs. 5 or 6 -mates, Rs. 4-8 - khalaaCs, Rs. 3-8 or 4. 
The interior pnrties, 2 lindula Rs. 6 p.m. for 12 months- 6 n t a s  Re. 4-8 for 8 montb ,  

with hnIf-pay for the other 4 m o n t h  - 6 khalasis RE. 4 p.m. for 8 months a i t h  half-pay for 
the rest of the yea@. .-. 

Small pensions Rs. 1 4  to  Rs. 6 Tore granted to the surrirors of an attack made 
on the squad of one of the Tndian sxmeyors of Burgess's party in 1857 : - 

, Re. 6 wns grant& to Moomtaz, the only son of the lute native Burveyor, Torab M y ,  who 
died &om the wounds received. ... The pension granted to Moomtez being one-sixth of hk 
father's salary, to continue until he attains the age of 18. The remainder are khahiea8. .  - -  - -  . 

* DDn. 542 ( 319 ). SG. to Mil. Dept.. 29-74?. ' DDo. 577 ( 11 ), SQ. to Mil. Dept., :1-943. aDDn. 
692 ( 68 ), W 4 .  'DLR. 36/17 ( 4 5  ), to DSG.. 10-11-46. 'Birbbilrn, 1849 ; DLB 37/82 ( 31 ), from 
TickoU, 6-12-48. ' OR. Rrc. 1857-42 ( 73 ) ; m. G o d .  latter, 27-9-59. 



CHAPTER XXIX 

SICmESS 6; HEALTH 

Gen.era1- ass an^ - East Corn!. 

HE progress of the  Kmey6 of Irldia cannot be fullj- appreciated ni thout  an  1 account of the  c i~pahng vastage and suffering caused b? sickness and diseme, 
the  urlboliereble ignorance of the origin and nature of tropical diseases, and the 

futility of bloedings - cuppings - blistors - and nauseous medicines [ IT., 435 1. 
Nothing mas h o r n  of bacteris, or the disease-carr_ring properties of flies, mas- 
qujtos, and bugs, and little heed was taken of the  e lementag precautions of b o w  
water or screening food [qgg].  D p s n t e g ,  malaria, t . - p h u ,  and t p h o i d  mere 
rampant, and none were more exposed than the  sur.rejors. 

James-Abbott, distinguished Commissioner of H a G r a ,  to& of his early ex- 
periences as r e ~ e n u e  sur~eyor  in the jungles of the  R o W a n d  tarai [IT, 41673  ; 

T o w n r b  the  close of the Tear 1838 ... 1 proceeded ... toaarde  the  right bsnk of the  river . 
Sarduh to survey the  adjacent forest kin&. Wearied of the  flat, tame, over-cultivated tracts 
... the  idea...wm extremely welcome, although comiderable difficultywes apprehend &...inthe 
seas of ree& and lofty grass through which i t  would be necessary to cut h m  [ 261 1. 

But  m y  est.abli$hment of natives heard of i t  n i t h  very different f ~ w .  The tracte 
bordering this forest, even where cultivated, are a t  certain seasons e~re rne ly~ in imica l  to . the  
human constitution. M'hen t h e  mass  of deca-ing leaves, which for many centuries the  fo& 
has been accumulating beneath its shade, hes been completely saturated with t h e  torrents of 
rain poured d o a n  by the monsoon, and the scorching sun... blazes upon this r e s t  hoard of cor- 
ruption, e d d a t i o n e  of a deadly kind are raked, which ac t  upon the  h e  of man as t he  most 
Firulent vegetable s ~ i l  which may eyer be seen floating upon its surface, and c r e e k  indigestion 
and  low fevers which carry off large numbers yearly I 4 6 6  1. 

The natives of the healthier districts adjoining have ...gr eatly exaggerated a n  evil. ... They 
b o w  also tha t  nature has peopled these forests with wild berrsta, and have add ed...g hosts and 
demons and wizards of their o a n  h m g h h g .  The result is the  most slavish fear t ha t  can be 
conceived. As soon as my purpose a a a  declared, a large number of my native surveyom 
absconded, preferring the h s s  of employ to... the  horrors of the  forest'. 

R s n q -  h t e s  of repeat.ed ~ickness right t,hrough his J Ja luncb  p a r e  when TOTE;- 
ing t,hrough Birhhum and t,he SantHl Parganas. His assistants Rossenrode and 
Webb had retreated t o  Bhlgalpur for medical treatment, ; 

It does not appear t.hat the.-.co-utrr in which we are engaged is generally unhealthy, but 
the  water being chiefly obtained from tanks or stagnant pools and watercourses is liable 
b e  injuriouslg. affected by decayed vegetable matter, and is reputed to be prejudicial in placm. 

The water in the  vicinity of the hil? station of Behwinat. 8pp- to engender dysentery, 
all parties ... sent. to tha t  station have nerally sufI'ered from tha t  complaint, a n d  the germ of E Mr. Rossenrode's iLLness is supposed have been contracted in t he  neighbourhood of tha t  - 
station where he ass detained for several days. 

[ .a  month later ]--In comequence of great sickness ... I...moved out  of the  j q l y  
tmct ,  ... four of my khalaais ha\- died within the  last few da-J-S of jungle fever, and  one 
fourth of the remainder being n o a  on the sick list, whichis increasing daily. ... MJ- operatiom 
are already irn1mde.d by a =ant of I&npmen, in which CI- t he  casualties and  *eater pa r t  of 
the  sickness have occurred. ... nLr. Ofiver ... h ~ s  been suffering for the  last week fiom intermit- 
tent  fever. ... I...hsd no reason to anticipate great sickness as the  inhabitants ... did no t  corn- 
plnin of any general d e a l t h b e s e  a t  t h i ~  seasonZ [ 14 ]. 

1 T d ~ s  of rhc Forcst ( int ro  ) ; h n d o n ,  1853 ; &orern The Lofua FTa'1.u %and another  poem, first p b .  
e. 1633, EIUSJ . ,  Calcutta; Abbott worked 05 earlj  debts  b j  such p c m s  and eRsaJs. DDn. 514 ( 23, 37), 
to 6 G . ,  2--2i 1 9 4 4 4 .  
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IVhon Logan startod work on the North-East Lo~ ' tndina1  series, the S m e y o r  
Unt>nral wmrnnd l ~ i m  f l ~ n b  mruvny prrrtjae l i ~ d  euifurrrd so much 
embarrassment from jungle fevers in the tarsi that  I...warn you against entoring the unhealthy 
tract  before the  15th November, or remaining longer than the 15th April. The rest of the  
mason ... the  party can be  employed on filliry up  the triangulation with secondary work. ... 

With regard to  jungle fever, the  best precaution L to keep moving, neither remaining long 
yourself, nor s a e r i n g  others t o  remain long, in one place. The s ~ m p t o m s  are biliouq ; ... 
in fact i t  ia a bilious, constipated fever, and the remedy in the commencement is a n  emetic. 
followed by calomel and purges. Lf neglected the treatment becomes more complicated1 [ 4 5 9  1. 

Waugh thought the sickness on the Gora series might h a t e  been avoided [ 12 ] ; 
Of all the difficulties with which trigonometrical operatior =...have to  contend there are  

none which oppose such s e r i o ~ ~  obstacles ...w...j ungle miasma. By ite ravages whole bodies 
of trained men are prostrated in a f e a  days, and although i t  does a t  first sight appear harsh 
and unfeeling t o  impute blame to an officer in such circumst.ances, still ... as  regards insalubrity 
... t he  Gora Series is not more unfavourably situated than any of its neighbourn [ 3 6 5 4  1. ... 

Lieutenant Gariorth ... stationed a large portion of his estntlishment a t  too early aperiod ... 
on the  Kairnur Range, ... which ...proveS'to have been injudicious. ... The disaster ... occurred 
a t  t h e  outset and comp!etely disorganized his party [ 4 5 9  1. ... 

There are no class of persons in the world ... who are more exposed to sickness ... than the  
members of this hard-worked department. They w e  compelled ... not only to traverse and 
explore tracts of notoriously dangerous character, bu t  to linger in such pestilential climat,es 
fo; months together. ... The due maintenance of these ...p arties is a measure not only of 
humanity, but of real economy to the State. ... 

The medical charge of these several parties ...is confided to native doctors, t o  the nornine- 
t i m  of whom ... no principle of selection is observed. There are many excellent practitioners 
among the native doctors in the senGce, men whose s U  and experience ... senior officers are 
unailling to par t  d t h .  ... The officer in charge [ of the Gora Series ] made several fi-uitlesa 
attempts to obtain a regularly educated native doctor, and was compelled as a last recourse 
to entertain a compounder ... totnllg unacqu~inted with medical science. ... Orders should be  
issved for selecting ... experienced medicial subordinates for so important ... a chnrge. 
: With  reference to  the reputed insalubrity of the  district? through which Captain Hill's 
'operatio~m will pass, I...suggest...that a Sub-A~s i s tmt  Surgeon should be appointed to  the  
medical charge of his party. ..- I a m  not prepared to  suggest so expensive a measure ...to the  
Gom series, because the unhealthy tract ia very Limited iu extent, ... and ... ought to be t m -  
versed in eix weeks. ... The most favourable season m a y  be chosen, and after i t  h w  been com- 
pleted the  party will enter ... one of the healthiest parts of Upper India. ... I would, however, 
suggest tha t  a well qualified native doctor should be appointed ...in lieu of the compoundera. 

He rebuked Garforth for entering the Kaimur Hills .Rithout precautions ; 
The proper system ... when you are working in such countries is to proceed u i th  great energy 

and expedition. ... The men ought to ... obtain drinking a a t e r  f iom the  nearest vilJages, a n d  
the  detached parties should ... hut  themselves aa a protection &om the  d e w  a t  night [ 4 5 9  1. ... 

The best plan is to relieve detached parties ss Boon as they fall sick, and  immediately 
Bdminist.er the usual romediea. ... \$%en a particular station hse a notoriously bad reputation. 
I .a laa-8  ... relieve the man a t  tha t  spot once 8 week. ... The senicea of a detached heliotrope 
A n  m y  perhaps be lost for a time, and that  is the whole extent of embarrassment ... likely. ... 

It i~ very essential ...to preserve 8 cheerful and firm aspect yourself, whereby youuil l  in- 
vire tho men with confidence and energy. ... No benefit whatever can be expected &om a resi- 
dence in csntonmenta, because ... the best means of cure is change of air and ecene. I hnre  
a1waq-e been accustomed to take the mnnagement of the eick into my o a n  hnnds [ 20, 464 IS. 

. This was passed to Armstrong who hastenod to justify his rotroat to Btr~ares  ; 
On my arrival a t  Barha ni... I felt pnins in my limbs ... accompanied with a fevcr ahich  laid 

me on my bed. Seeing that  the fever had not abated on the 20th. I procured a palkeo from the 
village, and about noon ...p roceeded Kith e v e v  inconvenience toaards  Benares, ahich  I reached 
about  midnight. On the way I waa verj- sick, and brought up a quantity of bile. ... 

With no medical aid of any description beyond 8 few doses of jalap [ purge 1. ... and aware ... 
&at my  caw which nearly proved fatal inOctober of 1844 was one ahich c~ l led  for instant 
prnfeclsionnl aid, I did not scruple to..seek 8 remedy which I did not possess in the field. ... 

A complnint so inqidio us... could not bear p r ~ c r ~ t i n a t i o n ,  ... and I hnve not MJ muoh 
strength of mind to  see i t  a~isuma a serious turn, and delny ite cure till severity provtw daqero118. 
... I bad no arnuaemente to seek a t  &nares, no friends or acqunintancea to see and psse the  time 

2 .  . . 
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uith. I went for nloclicnl nid, ... nnd in doing eo I pu t  m>mlf under obligntion to a perfect 
etrangor who afforded me n shelter n i th  n hospitnlity which I shnll remember n i t h  gratitude. ... 

Gince 1 o'clock of jesterday morning ... I have been laid up  with a Lil jou~ a t tack ,  having 
all tho symptoms of cholera, and a m  now in bod, too ac3~k even 1.0 sit. u p  arid m i t e  t h i ~  letter 
t o  you. ... h'otrrithshnding my indi~position the  minor trinrqulntion is p r o ~ ~ e s s i n g .  . . . 

He wns st'ill in the  field in  Juna pushing on his vork in ~rret,ched healt*h ; - 
I should not. wonder if September is ushered in xhile I a m  engaged on the task. Dolicste 

as  my lienlth has boon since my srvere sicl;nc:ss of Octobor 1 8 4 4 ,  ... I cannot  fin^. how far it d l  
permit me 1.0 stand tho mut.ntions of wcnthcr- ... the hctat of tlie noon-&? slm ... or the  damp of 
An erirnr~lprnont a t  night-but so 101% a9 i t  aiU permit m e ,  I shall devote my ... s e n i c .  to 
tho hsl;, and lonve the  field only mhen no longer nble to benr the inclemerlcj- of t he  weather. 

[ n week Intor 1. IVitIJn the lost fox dnys I have born feeling rnther indisposed, r i t h  
a V ~ V  f0u.l tongue and ge~leral Inssitude. ... nnd I...believe that the  charige of weather ... has 
hnd Borne irlfluence in crenting this c h ~ n g e  in rq\ henlth. ... I hn\.e ... come to t h e  resolution 
of soliciting ...p ermi~sion t o  proceed t.0 Nlnhnbad about tho close of the month. ... 
h your lot .ter.. .~ou s ta te  that  enrlier than the  2nd of August you cnnnot hold out any  hope 

of n-q di~continuing my  labours in t.he Geld, thollgh this is ... much beyond the usunl t.i&e. ,.. 
I must, liowever, seek relief a t  the h ~ n d e  of the Surveyor General1. - . , 

??lo Sur-i-eror General agreed t h ~ t  he ~ h o ~ r l d  be allon-ed to clofie field xork  
i&oad of Garforth's onn par t5  [ 365-61, but. Arn~strong x a s  again laid  lo^ ; 

1 xs rnuch di~t.ressod on the 2lst. b y  a biliom attack. ... I n  consequence of t he  rainhaving 
come on in the  morning I was prevented from rnarchi ng... till about. mid-day, and =-lien I had 
crccomplislled about, half the  journey I ntxs att.ncked by bad boxels arid  muse^, and compelled 
to mel; raposo under n tree, +r'here 1 rermined tiLl ncnr sunset before I felt any relief. m i e n  
my tent  hnd nrrived and was pit.ched, ... 8 p n W  was brought for me  and I was conveyed ... 
to my camp. Thnt night I took a couple of pills and followed tha t  next  morning m t h  s 
doso of jalnp, bu t  I continued i~ldifiposed for nearly three days2. , . 

Tha Slrrre-or Gonnral comments on t.he frequencx ~ r i t h  which 7Trought .0~ '~  
Calcutta office stjaff stayed an-ag on.the plea of sickness ; ' 

I n e n  I Grst msumed charge i n  Calcutta, t he  frequent occwrence of s i c h e a s  i t ruck m e  89 
xe-rknble, being so very difierent from what occurs in the  Upper Prorinces, where s i c h e w  

of rare occurrence. ... I found tha t  even' ofice in Calrutta wcls similnrlj- c i rcumstnncd,  and 
the  number of deaths which occurred in our office left no doubt ... i.hnt t he  climnte of C a l c u t b  
is  very prejudicial to general health. 

A t  the  samo time, there is Lit,tle doubt that the temptations in a large city, and the vicinity 
of domestiait,iw, together a j t h  facilities for obtnining extra work, are strong motives to induce 
those who are  not  actuated by strict ... dut.y t.o abscnt t.hcmsclves on trivial grounds. 

I n  rnr office in the  field [ AlIahAbhd] ... FLU the above temptations are wnnting. Indeed 
for mom t h a n  llnlf the  year the  attandnnco nt oEce is ~o lun ta r i lg  extended frnm 9 o'clock i n  
the  morning to 5 o'clock, and  sometimes even to 6 o'clock, in the evening, and absence on 
account of sickness is 60 rare RS t o  he  hnrdlj- worth noticing. ... 

[ I n  Calcut.tn 1 absence on the plea of siclaess continues very frequent in the  case of nntive 
draft.smsn, FLR thifi cJitss ... frn\,e \.en. p e a t  t.emptations to  stny a t  Lome for ... ~ i r i v a t e  jols3. 

Dui-jrq 1851 t21c Su~rreyor Gerleral issued a note on pl.c:scrrat.ioll of 11(::ilth4 ; 
N t h c ~ u g h  ... the occupation of n surveyor m a -  be ... more h ~ 3 l t h y  t h ~ n  any other ... ]if? in 

lrldia on account of t he  fresh air, const.nrit exctrcise, and interesting ... e m p l ~ ~ n e n t ,  stiU there 
are sonle tracts  ... in uhich survey p ~ r t i e s  m e  exposed to...rndernic diseases. ... 

Such i,racf,s camlot be avoidvd. ... It becomes arl importnnt matter to ccnsidsr ... t he  pro- 
tection of survey parties from jungle fever in the  first inst-nrlce, nnd secondlv the proper treat- 
ment ... in the  event of t he  d i ~ r ~ w e  t)r(..nliing out  ... in cnmp. ... AK the  ~ssist.nnce of mRdir:nl 
officers has never been gmntod to  s u n e y  parties, even ... in the most urlficnlthr p l a c ~ s ,  ... our- 
yo~-om m e  of nwcmit.y th roan  upon thoir o a n  resources. ... Fortunatel>- tho  t r ~ a t n l ~ n t ,  of 
j w l e  fever ...is 8ufficiently simple, and aill prove s u c c e ~ ~ f u l  in 19 ~3 out  of 20, though if 
o n w  the  difionse be alloucd to fair1 head, i t  requires the utmost skill ...to reduce i t .  ... 

the Longitudinal series from seronj to  CnIcutt.8, ... Mr. Ro~5?urodc ... r n r r i d  hie l,cirt,y 
tfirough with hardly nn-f cwua1tie6, ouing to the  prwxution ... of mkh& hi& pnrty brenkfnst 
before m r c h i n g ,  and tre~lt.ing evor_r cnse promptly ~s i t  occurmd. The part_r which f o l l o ~ &  ... 
suKerod sevnrely from tho neglwt of tllesc precnl~tions [ rn, 262-4 1. ... 
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The rovenue survey pnrty conducted by Akjor Wroughton in the same h l u b r i o u s  t r a d  
dong  the Son sufTerod severely, but the work was never oaing to AIujor W.'e 
meelled sklll for wlrlch he was re.emerknble [ W, 228, 476 1. Ln contrast, ... we have three signal 
instances of failure in the mere attempt to start the triangulation of those districts'. I 

The hnbit of breakfasting the whole party before starting has k n  proved. ... and to 
this ae well as to the superior stamina derived from good living may be attribqted ... that  3Ius-. 
Bulmen are less subject to the influence of miasme t h ~ n  &ndoos, who cannot conveniently 
cook oftener t h m  once 8 day. ... . 
. Dr. Coornbe's work entitled PhyGlogy  of Digmtwn, page 63, ... recounts inqtnnces ... of: 
the advantage of attending to thie rule. ... The caw might be cited of a n  officer of the Survey 
Department who had made i t  a habit to march fasting. Croasing a very unhealthy tract by 
forced marches he seldom reached his ground before 2 or 3 p.m., by which time he was quite 
exhausted. The consequence was a s e ~ e r e  illness, which obliged him to go to sea. ... 

When the weather is very hot,$t is usual to move a t  night, to saxe the men from exposure 
to the sun. ... It is u s ~ a l  for gentlemen to take a cup of coffee and a biscuit, and ... it is a good 
plan to  fill one's pocket with biecuits, gingerbread nuts, or something of that sort, and carry, 
a bottle of cold tea, or cold weak coffee wit.hout milk. ... Surveyors are liable to be out all. 
dey. ... . I t  is desirable to be accomp-ed with a basket containing,sandwiches, etc. ... The 
men should have a lunch of parched gram and sugar. ... . .. . . ... 

blost officere take these precautions for themselves. They also sleep under canvas, pro-- 
tactsd from the dew, and upon beds raised above the exhalations of the ground [ 456 1. ..., 
The native establishment and servants map be laid up ni th  fe>er and brought to the verge of 
death without the officer in charge, or assistants, being effected in the smaUest degree. : 

. After quoting instances when the officers escaped whilst their men  sdfered 
sererely, IVaugh concludes ; - .  
. I t  i~ difficult in the case of Hmdoos to get them to cook their meals a t  proper times, but asf 
far as possible it should be done, and all surveyors who are carefid of thoir men ...p rotect them 
from dew a t  night, and ... furnish them m t h  straw to sleep on. ... Camel carriage in Upper 
India renders i t  easy to c a r v  chnrpoys ... and when men are detached to show signals ... they 
are always directed to hut themselves. ... 
L It is usual in the case of persone v e q  susceptible of fever to fortifr themselves by t a m  
quinine while they are emploged in unhealthy locahties, and t h s  is said to  have a good pre- 
ventive effect [ 11, 360 ; r, 2x6, 255, 465 1. 
:- In the regulations for the Survey Depwtment i t  is laid do- that the field season shaU 

extend from the 1st October to 1st July. ... The terai and other plxcss most celebrated for. 
i m l u b r i t y  are generally safer on the 16th of h'o~ember. ... It mag be prudent to defer the 
commencement of work till the 1st or 15th December [ 3 6 5 7  1. Care should be taken ... to put 
the party under canvas by 16th October. ... By this means evory individual ...d get inured to 
the viciasitudes of camp life. A sudden change from ho uses...to tents...is apt  to  affect henlth. ..- 

Cleared and inhabited spots should be preferred for carnping oh, or high open spots, and the 
vicinity of rivers avoided,- as aeU as closely wooded pleces-allere there is no circulation of 
air. ... Enquiry should be made for good drinking water. ... Biany.people use boiled aater,. 
a precaution which even the native inhabitants practice in some parts. In some parts ... well 
water ie considered the most aholeseome. .:. River water is dangerom. 
:. European science attributes these fevers to malaria, while the miti\-ea considerheleteriom. 

water to  be the cause. ... A detachment...nas encamped for 3 weeks in October on a hill in.  
the Raimur Range. There was no potable water nearer the Son, about 8 miles off, and up-. 
wards of a tho-nd feet lowe-. ... The party ... resorted to pools in the hollows ... which: ... 
approached exhaustion. ... The ahole detachment was prostrated v i th  a bad fever which, 
came upon the camp like an avenging angel. ... Other detachments in the sarne range ... did not 
Buffer in the  lemt [ 457 1. . . 

. Jungle fever is a bilious remittent, commencing with headnche, pains in the limbs and loina, 
h m q -  ]&our, ... yaa-ning, and fits of heat and cold. The tongue is white, the "yes yellow. 
There is . . .p sin or fullness in the stomach, nausra, and the pubc fmquont and arm11 [ 457 11 

,. The prescription ahich hRs been found most efficacious ail1 generally suffice for a cum, 
k all mild c~ees .  Tartar emotic, 2 graine8-Calomel, 3 to 6 gr., to be given immediately, and, 
followed by a does of compound jalap, or black dose, next'morning [ m, 425 ; V, 457-8 1. . -t . . 

Relapses -are alwrij-s dangerous. ... As jungle fever ~JII accompanied wit,h ... tendency of,, 
blood ...to the brain, one'should be cautious in administering quinine until all head s j - m p t . 0 ~  
h i e  subsided. ... Should quinine h v e  been given a t  too early a stage, and t.he patient suffer8 . .  . .  . . 
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w ~ ~ t o  l ~ n i n  with groat h m t  in the b d ,  the bost plan ir, to lower the syshrn by ... opeom or 
klouber enlte-tartar emetic. ... ' . , . . 
... Tbe state of the herd should be carefully aatched, for the diRoaRe sometimes tenninetee 
fatdly by the bwting of 6 v w e l  in the brain. ... If the fever rune high ... apply leochos to the 
hrnples :( Ray 4 t~ 1 2  leechos )--shave .the head--and apply cooling lotions. ..; If there be 
delirium it may be desirable t o  bloed from the .arm, but  ... bleeding i~ a'dnnger0UE practioe for 
aon-medical pornone to meddle a i th .  . , . . . . . , -  . . . ... . . ,- . . . ..._... - .t.:.! 

If the pressure on the brain a p p a r e  comidsrable, a blister should be applied to the juno-. 
tion of the head and nook. The writer once had a casn in which ... a bearer remained h m i i b l e  
4 or 6 .d~p but  ultimetsly .recovered from the effecta of a blister. -.. - . . . . j  . 

The diet all this t i m e  must be confined to toa, soda-water, sherbet, barlq-water, toaat 
and water, sngo, eta., and for natives wmething analagous, mch as h j i - r r a t e r .  ,.. Every- 
t.hing fitimulmt should be avoided for wveral day~. ... It i~ u u n l  to  give quinine as soon -... 
qmptoms hnve eubsided. ... In the height of the fever qu i rhe  would be dangerous. '.r. 

\f?len the dissase attacks a camp it iE not an unuuual thing for a part\- to become so slnrmed 
as to march away in all haste, and i f  the officer in chnrge h iLl himself he perhaps aill start  
6E immediately in a palnnquin to the nearest station for rne&cal aid. h'ow fhis-h precbely 
=hat should not be done. Rest. and quiet are the  most efficacious elements of a m .  ,.. - . . 

In the h - h d  jungles ... the ... lamp and heliotrope men who went to Shivni station ware com- 
pletely cut off on account of the country being infested by tigers. Being taken 33, they could 
not send word, yet ... oontinued to show s i p &  in the most p l u c h ~  manner. When I arrived 
~ t .  Shivni the  men were like spectres, One died next day ; . .;the others got well. .After t b t  
I supplied physic to the detached parties and no more accident8 occurred. ... , . .. 

The proper time for l e a ~ - i ~ g  the  j u g 1  =...is not so material ...as the time for commence- - 

ment ; ... R sufficient quantity of a o r k  should be done before an. party breaks up. ... About 
the 15th April, when the l e a v s  fall ,and the hot aeather eets iq strong, conside&ble s i c h e m  
mny be expected, b u t  not generally of a dangerous character. ,,. Lmt sesson ?dr. PeJ-ton, 
marching his party across the terai in the middle of April, had several wses of fever, and one 
private servant died ; marching through the Bnme tract a month later no t  a man suffered. ,.. 
hTo pnrty should b r d  up before the 15th April in the worst ground. ... - 

Survey parties are usually attended by native doctors who compound the medicines and 
attend to the orders of the officer in charge. -.. Somee- pretty sl;ilful in the practice of medi- 
cine. ... The attendance of the officer in charge on the sick ... cheers u p  the patients. ... 

Succws ... depends on-1st. the  comfort of the establishment; 2nd. avoiding to encamp a t  
unhealthy spots ; 3rd, prompt medical aid. The party should be prorided a i t h  8uBjdent tenta. 
The men should have charpo-m or straw to sleep on. liourishiq food should be supplied. N o  
one should be expoeed to  malaria on an empty stomach, o r  work when exhausted by long faate. 
Grcult care should be taken to wlect good encnmping grounds ui th  aholesome water which 
should be boiled if necessq-  [ 466 1. 

The men ... should complain the moment they feel s p p t o m s  of jungle fe\.er, and then the 
calomel and tartar emetic should be inetantly administered. ... Detachments should be supplied 

- - 

Kith medicines ready weighed out. 
. 

Lestly, ... although change of air h good for convaleecents, ... still, while fever is i n  the 
system, mst and tranquility are nwesmy.  ... It may look much more m d y  to be able to 
brave malaria on an e m p t ~  stomach, but a h a t  ie the use of hardy habi ts...if no a o r k  is done? 
It is very good to be able to brave an  Indian -Kith impunity, but ...an umbrella will enable 
a aan to accomplish more survey a o r k  than he could without. -.. The quality of a o r k  done 
is the only criterion ; ... unless apar ty  takes the field well equiyrped with tenta a n d  other com- 
fork, health is endangemd, and the intoreeta of Government. are sacrificed'. 
. There r e r e  few part,ies of the  trigonometrical surTe-j- which did not  sufTer tho 

rarages of malaria at some t ime or anot,her. Whilst, perhaps, the  parties of t h e  
tarai, loner Bengd, Assam, and the  Ens t  Coast mere t h e  u-orst suffemrs, the  
Bornbay par t1  had t n o  metched soasons in Gujarlt., R i ~ e k  met.ing in April 1846 ; 

M s s r a .  Snnfer and Da Cost.8 and about 20 of the establishment a e r e  attacked, the former 
eo badly. and medicine hax-ing no effect, that I a s  obliged to get him carried off to Swat .  I 
&o got i t  here, though not yet severely. ... But I d a y  gotworse, ond ... was so weak ae ,to 
be w b l e  to  rise, far less to take obsemntiom. I aaitsd three &-m, ... but  the  o n l ~  change 
was that. of the fever from an intennittent to a continuous kind [ 55 1. 

The establishment also was no bottor, for though mtulng got over the fever, others kept 
i t ,  and thoso who movered the fever suffered from weakness. . > 
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I .sms takon in to Sumt, and ha>* remnirled there B week - sent on here [ Mahibale- 
al,wnr ] an tnodionl oartifiaato. ... 

From the parallel of 20" 30' there are a succculaion of deadly jungles called successively 
the Dang, the R~jp ip la ,  and the Barria, places notorious for their c l imte ,  and if entered in 
the hot weather xvhen i t  is supposed they are less dangeroue, it is impossible to w anything 
on account of their being alaays set on fire in these months [ 55,366 ]I. 

James Leigh writes from the  HydorSbiLd survey ; 
My illnoss and sufferings ... commenced a i t h  a severe and violent attack of inflnmmetion of 

the lunge. Pneumonia and subsequent diarrhea, together a i t h  the powerful means and 
remedi es... and the salvation by mercury, to a sevore extent causing ulceration of the t h a t  
and enlargement of the glands of the neck, so effectually prevented my taking no~uishment 
for upmar& of a month, and being even now only able to saaUow with difficulty and pain- 
nothing more than plain milk-I am reduced to such a state of ernnciation and debility that 
I can scarcely walk ten paces uithout support. ..: . .  . . . 
: Not  be^ able to sit up to reply to your let.ter. I am obliged to get another to write for 
me. ... I am most ar~xjously aaaiting your return to Ellichpoor when I earnestly hope you 
FnU...favour me with your awistance in obtaining for me my pension, as I fear I never d be 
able ngain to my dutiee efficiently. ... This is the -and attark of severe illness I 
have had +thin the last 1 2  months, besides which I & auffer from piles frequentlyP. 

India11 doctors stt.ached to  survey parties were just as liable to ' ' juqde fever" 
as others, and wo find frequent record of their succ~unbing to a ware of sickness 
just as t,heir serrices =ere most required [ 16, 367 1. On the other hand their 
presence was in\-aluable in establishmg confidence. 3lont,gomerie, r ecornen& 
L ~ c h m a n  Singh for promotion from R.s. 30 to 35 per mont,h. He  had been 
attached t o  the hshrni r  series since its commencement. ... Cholera and smallpox attacked 
the cKmp a t  various times, and on each occasion Lathman Singh behaved aeU, and during 
the whole ten yea ra... not more than eight men of the establishment have died3. 

Du Vernet describes the unhappy start made by the Assam party a t  the end of 
1652 and the  risk of taking the field too early ; 

blr. Nicolson a m r e d  ... at Kochnbari Ia9t senson on the 2nd December, and he had 50 
men in hospital by the end of the month; thus by being on hie ground too early he had  hi^ 
party crippled for tho season [ 30 1. 

In Col. Everest's time, anxious to commence my surrey early, ... I entered the low hills 
a t  Hardaar  about the 15th of October instsad of waiting unt il... the foUoaing month, and I 
returned in a fex days a i t h  a severe jungle fever, and brought back about fifty men of my 
party in the m e  state [ IT, 71 1. hlr. Nicolson, aleo, on that occasion Buffered from fever and 
did not recover for m y  years &om the effects. ... Colonel Everest censured my ill-judged 
-1, and pitied my unfokunate men and my assistant whom I had unmmmarily exposed. 

Lieutenant Walker ... was a young and inexperienced officer who, by incautiously exposing 
himself to noxious vapours in the vicinity of DnrjeeLmg, lost his life a t  an early age [ rg 1'. 

Thomas Fisher writes after more than 25 Fears in Assam [ m, 447-8 ] ; 
The unhealthiness does not apprar to depend upon the presence of forest or jungle. Some 

of the most doadly parts ... me perfectly clear, and exhibit ... all the conditions which are mp- 
posed to be favourable to health. Open, dry, weU-cultivated plains, free from m h ,  a;Ld 
watered by clenr running streams. These are the characters of the Dooars, or tract exten* 
along the foot of the Bootan mnuntains, and yet they are even more unhealthy than the forests6- 

Cor~stant sickness in  tho party compelled the resignation of the brot,hers Thomas 
end f1enr-j- Berrill and of D e ~ e r i a ,  and the f rar~sfer of Charles Shelrerton during 1856. 
h'icolson liin~solf hnd t-o trrlie sick lenvo at the end of the year: 1,ano took o v o r  
chz~rge and a t  once applied for the service.s of a capable medical officor. Dr. Leo 
from the hfarine Dopartnlent joined at  Goalpara about April 1857, but  unfortunately 
did not remnirl mnrly mo~lths,  and for socoral seasons the party remained a-ithout 
any medjcal assistnnco xhatorer6. Jenliirm, the Chief Commissioner, lent Lane . . . .  , ... , . - .  
. . , - 1 DDn. 325 ( 4 0 - 1 0  ), W - 4 6 .  'Leigh to Vulhernn, 21-1-82 ; Leigh ret. on pension, 1803 ; b. c. 
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r very ueoful little work whioh [*tee Lane] would ale0 prove invaluable to the Coast and 
Qanjarn eurvey pnrtiee. It is oaUed "Narrative of the Niger, Ishadde, and Binuo exploration': 
about the most dwdly fover region in the world1 [ Central africe 1, and advised me to conform 
to the preventive mAasuree therein inculcated. One of theee is 'quinine in sherry to be taken 
tvioe a day '. I have even tried quinine in rum and water for the natives, and found it 
capital. ... The tindel of t.hb party ...eats plenty of m a l a a  [ qioee], and alxays takes rum 
in moderation, and hns never beon'sick or sorry for yearas. , . . . 

The medical ~ a l u e  of stimulants was oEcially recognized, and in 1868 the ~ , e r e n u o  
Board passed a bill for port vine for Pornberton's party [ 246 J8. 1 .  . .  - ,  

The Surreyor General full7 realized the dificultjes in Assam ; . . .  .. . 

Subsequent to 1867 the  progress ... has again diminished oning to the difficult charactar 
of the country and ita destructive climate. Peraona residing in Assam become a c c b t i a e d  
b e c ~ ~ e  they ljvo in tho more mlubrious localitiee or, aa travellers, pms rapidly along frequented 
ways, but a surveyor has no escape. ... He must penetrate and Linger in the most deadly places, 
and the recurrence of such serious attncka of dangerous fevers ...sap s energies of all subjected 
to their evil i luencea.  .I see no remedy ... except by a p t e m  of frequent reljefs and ... leave 
to those whose health is sacrificed. ... These reoommendations have been overruled, bu t  it 
L my deliberate conriction ... that some m e w e e  of ~Ueviation must be conceded or these 
important operations will never progress. .... 

I q 6 9 l f  ... have been employed in the most ... unhealthy tracb-the Nirmal jungles, the 
Girgooje and Bungrowly tracte, and country a t  the sources of the Nnrbada, Sone, and Mnhanadi 
rivers- ... the hhhadeo Hills [ m, 242 )--the terai-and perte of Bind. Except the lntter m y  
health never suffered [ 44 1. But though unscathed mpelf,  I was surrounded by t.he desd and 
dying, and the difEculties of cmq-ing on work a t  all k d e r  such circumstancss were perfectly 
appalling. ... Such riaka are of no material importance for one or two w o r m ,  ... b u t  wheh 
continued year after year, 8s the1 d be in some of the work re mainbg... on this series if special 
provision be not made, disaster ail] ensue'. 

The Ganjam s u r ~ o y  had been suspended in IS41 orring to the break-do- in 
health of Thorold Hill under uhom it had beon carried on spasmodically since I 834. 
Hill's work lay in the jungle-corered hills of Goomsur rrhich had beon carefulls 
avoided by Snell, not only bucauso the1 woro inhabited bg unfrien* tribes, bu t  also 
because they aoro n~t~oriously unhealthy [m,  104 ; rv, 253-7 1. 

The topug-aplucal surrey resumed under Halpin from 1844 had been carried 
on with the utn~ost dif5cdty o+n to the continned sickness of e r e q  member of 
the parQ-, culminating in Hdpin's death in h'o~emher 1848. "The pestile~lt~ial 
climate of Ganjam", had, in a few short. years reduced " Capt,ain Hilpin, ... a fine 

young man, ... to the last. stages of decrepitude.. .from ... repeated a t t a c h  
of jungle f e ~ e r " ~ .  The topographical surrey was then en tmtad  to  Saston x h o  
took i t  northward into the Tributag St.ates of Orissa, whore t,he party continued 
to be dogged b-y ill-hea1t.h [ 167-9 1. 

I n  the meantime Thorold Hill had put in hand the principal triangles of the 
East Coast series running s o u t h ~ a r d  from Calcutta t hough  Midnapore to Orissa. 
The climate was very much the same as that which had played haroc trith the 
South Parasnsth series under Alexander Boileau some ten years before [m,  60, 
175-61.  hill'^ health gare way again, and after a pa r ' s  sick lea-re he had t o  
take furlough and resign from the survey [ 22-5 1. He died in London in 1857. 

The Sur ro~or  General had warned Hill that the  count^ was 
n o t o r i o ~ l y  unhealthy, and only capable of being traremed with impunity a t  particuLer see- 
mm. ... Jf the establishment becomee affected by the miasma of thoee jungles all your 
f u t u ~  proceedjnga will be impeded. ... An immense quantity of caluable work may be ex- 
ecutsd by a judicious selection of proper time and season8. ... 
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Hill later comments tha t  though the inhabitants generally shew no out-  
ward s i p s  of suffering from sickness. ... Ou-ners of estates and other wealthy 
individuals, however, migrate on the approach of the rainy season. I n  April 1849 
the party mas working near Gangra ton-er station on the right bank of the lome r 

. . Hooghly [ 25 ] f and, writes Hill, all were in 
high health and spirits when a sudden change of weather ...p rostrated the whole party. 31arsh 
fever d e  its appearance and  attacked everyone indiscriminately. The detached parti as... 
all Buffered about the  same time, and ... I have not  been able to discover a single i;di\-idual 
either among the public servants or camp followers who escaped t h i ~  appalling pestilence. 

On its first appearance I...resolved to  move the camp to  ... a dry and commanding situation 
w u t h  of the Russulpoor River ( or Hidgilee Greek ) [ rv, I 66 ; pl. 3 1. ... The distance, 12 rnilos, 
was with difficulty accomplished in 3 diiys, the worst cases ... being transported in_.. Government 
dak boats. ... The change ... was productive of no improvement, and ... for some days not above 3 
or 4 indi\-iduals out  of 200 or 300 were able to cook their food. All my o a n  private sewante 
were ill and for 11 d a j  %...unable to do any work. .... Nr. Clarkson euffered very severel y... 
as also did hlr .  [K .  B. N. ] James ... and Ilr. Nield a i t h  all their servants and folloners. 

On the  15th April one camp follower died and ... b e  condition of the camp became critical. 
To remein where we were was to  endanger the lives of all. ... The surrounding c o u n t v  ... 
d o r d e d  neither cart i  nor bulloclis nor bearers. ... The only resource was water carriage. ... 
Nearly aU the country boats had proceeded u p  the river to  smoother r a t e r  end safer harbour, 
and those tha t  remained ... o b s t k t e l y  refused to venture out  into the Hooghly, maintaining, 
t ha t  the  weather was too boistrous. ... 

No recourse was left b u t  t o  apply for assistance from the dak boats a t  Kedgeree and one 
boat  was lent me  which camed  a n a y  15 sick. ... F o r t ~ 1 ~ 9 t a l y  the..survejing vessel Pilot, 
accompanied b y  the  Grappler buoy vessel, visited tha t  neighbo~uhood, and ... Uessrs. Bedford 
and Chalks, the comm~nder s ,  ... most readily eent me their boats, and I was thus enabled to 
move the whole par ty  t o  Natsal. ... 

The beare rs... were all sick, but  with some difliculty I procured ... a sufficient number from 
Contai t o  convey the  great theodolite to  Natsal. The climate of this place did not  seem to  be  
of advantage, consequently the  camp ass moved across the Hooghly to Sarisa which beam 
the name of being a healthy place, and here sj-mpt.oms of improvement soon manifested them- 
selves, m d  on the  20th Nay  I was enabled t o  reoommence operatione'. 

Recovery was not  maintained. The men could not stand u p  to the Lightest of 
work, and t h e  whole party had to  beat a retreat to recess at hlidnapore 
[ 25 1. A year later Hill took sick leave to sea learing the party under charges of 
Clarkson. Again, in April 1850, they were forced to  retreat, soaked x-it.h fever 
and overwhelmed b y  a ferocious t.ornado [ 25 12. 

Saxton's t,opographical party fared no better. Soon after the start  of his 
first season in charge near Cuttack. the  n-hole party was dorm with ferer. Out 
of the  escort of 30, one died and '19 others were sent back sick to  cantonments. 
Saxton hi~nsolf u-as in bed for several weeks, and Hon-ard reported t h a t  "all my 
loscars and private son-ants are laid up [ 1681". The Surveyor General had 
hop& so much fiom Saxton's appointment and lamentfed 
thie aad disaster. ... The pestilential character of the hill trac &...is well known. I have tried 
to evede the  fatal effec te... by limiting the field season to  the shorteet span consistent wi th  
eome progress being made, b s t  ... every season the party has been driven back ... a t  a very early 
pried. The endemio disease peculiar to thb tract, although more virulent a t  certain times 
than others, seems never t o  cease entirely. 

He  cormulted the Commissioner who replied that  Saxton's disasters 
are...to be at tr ibuted mainly to  hie haring entered a peculiarly unhealthy tract ... before the  
a e t e r  left by  h e n ~ y  m d  long-continued rain of the previous five months had dried up4.. HBd 
he  waited until the bobgjnuhg of January he would probably have experienced no sicknees, and 
b v e  been enabled t o  carry on hie operations until the middle of April. It is a great mistake 
to enter these junglee too early [ 55 1. ... I do not  ihink they should be visited before t h e  
16th December, ... and swampy t m t a  until the scmori is further 8dvanc.d. ... AE the  dry 
season advances the  country becomes healthier, and were i t  not  for the heat and scarcity of 
wster parties might remnin cu t  until the rains with Little risk5. 

. - 
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The Ganjrrm Collector WM evon more emphatic ; t 

Ths ~orLiorrt urro dnte for entering tha jungl w... would be about tha 16th J a n u q - n o t  
-liar in the month--although this is o+ the compardivdy snfe sellson, for disastrous con- 
soquoncas lmve rtrsulted ... even &...the end of P o b r u ~ r ~ .  ... Security ... cannot ... be guaranteed 
a t  any time, but ... dnnger i~ least ... from the 16th January to  the early par t  of May, or until 
the first falls of rain in that month. To remain later would be entirely unsafe. 

T a o  methods of warding against ... mlar ia  heve ... been pu t  into practice with entire, 
8uccess. ... One is to hove a £be kept nlight aU night near the head of the bed. The other 
which is safer, is to have thick curtains of chintz or come mnterial equally stout about the 
&d [ n, 362 n.7 1. ... During the war in China [ rr, 260 ] escape from fever ... wm attributed 
w l e l  to-never sleopiq without the s a f e p r d . o f  curtains ...p ut up over the sleeper. Precau- 
tions of this kind cannot probnbly be tnken by the whole of fin1 surx~eJ-pnrtF~. 

The Political Agont in the Hill Tracts suggested furthor and the 
rnstriction of a field season t,o about 34 months 1169, 3 6 7 4 1  ; 

Each party should have a good apothe carg.... and an a d e q u t e  supply of quinine, a i t h  a 
double supply of sick carriage and tsnta. The quinine should be heely distributed to  all ranke 
aa a pre\,entntive, and not merely "exhibked" when fever has prostrated the patient. ... 

It is essential also that every man...be well tented and clothed and tha t  during t h e  cold 
a ~ n t h e r  theg- expose themselves as little EM possible to the early morning d e ~ s  or t h e  evening 

damp. ' hill people cautiously avoid such exposure, and are seen creeping out of their 
huG when the sun hns dispelled the mist, and...Eghting 6res in the evening ere the Bun sinks. ... 
m e  ~uro~snn 'o f f ice r  and sub-assistant surveyors should ca my... every reasonable comfort, and 
on the fint s~-mptoms of failing health should attack the medicine chest2. 

Saston was glad of later start  the next season ; 
Though we h&e derived every benefit from prompt medical aid, ... the  d f i r e n c e  betweon 

this and ]mi 60fi80n iB more she- in the number of cases. ... I do not think thiR is to be attri- 
buted to a fnvourable season, as I learn that. the Coast Seriesparty has su5ered much, and their 
work and mine joined st one extreme of my operations, and again on the other extreme the 
a o n d  Agency has had s mrst. disastrous season. ... I...attn%uts our better fortune to hnling 
commenced later, and would urge that we be pormitted to do 80 again. ... A ~ F  own treatment 
of iever cases a m  quite successful, nnd the men apply to me with great confidences. 

From 1852 t h e  Directors sanctioned the post,ing of a Europea'n assistant 
surgeon each field season ; . . 

The result of the h t  TW was disastrous I writ.= Saxton]. The appointed gentleman 
after his three m0nt .b  duty left with his health seriously shattered. 

 he f o u o m  two years I fort.unstely secured the services of Dr. Shortt. [ I 71,466 1' 
retained Iris good health und who enjoyed the peculiar Life 80 completely that  he vol-tOered 
to join q cnnip for a eecond yeor. ... Dr. Shortt was a professional enthusiast. ... He evov-  
where ... inx-ited the nati.r.cs to bring cases for medical and surgical treatment. I n  this wag I 
zritncssed mnny very interesting operations5. 

The party ha,d a very had season after Depree took o-icr charge in I S5R [ 172-3 ] 
and, to  give it a complete cliango and reil~forcr tho t-opogapJlical nirlg of t,he 
Kashmir swveT, the Surre-j-or General suggested its more  t o  Kashmir for the  
summer  of 1857, but, Dr. GilZies could not agree [ 173 ] ; 

M'ith the exception of blessra. G .  Howard and Atkinson, their present state of health 
not. admit. of their undertaking so long a journey. ... >.our floalth-being at. present shat.tered 
by tho fever from which you now s d e r  and the two attacks of dysentery you have had d- 
the I R S ~  three m o n t h ,  all ddubtle.ss produced by your v e q  indefatigable ... exedions ... during 
the field season-precludes your serxices being disposed of in the manner contemplated. 

~ h .  R. Ho-xnrd is old ... and rmbject to piles, dispepsia, and cough, aud ie quite unequal 
any U ~ I L S U ~ ~  exertion. JVith gris t  cf m... a year or two's work ~ E J -  be got out of him. 
hlr. T. Clnuciius i~ suffering from fever ahich has been off and on during tho 1-t two 

mont?m, and which h r t ~  weakened him very much. ... 
h h .  J. G .  King cont.racted a hernia tn.0 months ago by an accident in the field ahore  he 
had mc.,mloa, dysentery, and fever. The 1 s t  complaint, more or less continu-. Vision 

a d ,  suffers from,ger~ornl debility. . . 

'. Jlessm. G .  H o ~ n r d  and A t b ~ ~ s o n  have had fever but ... are in perfect health s t  present6. 
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Doprtm did n o t  WOO u\lollt IJmeolf, "I em now conrdescent and ... a m  r d y  ... 
to s tar t  for Kashmir withouf delay", but the mutiny p u t  a stop t o  all such plans. 

Meanwhile the C o a ~ t  Series sxporienced constant interruptions and seJdom had 
a full season's work [ 26-8 1. Peyton mi tes  from Cuttack in April 1854 ; 

Jungle fever b r e d i n g  out in the camp, ... myself d s o  having been one of the sufferers, f 
was necessitated to  stop all field work and to  take the party into quwtsrs. The ad\  AnW party 
under Mr. Glarkson fared no better: ... not a single man  6 t h  him ... escaped. ... Mr. C l w h o n  
himself. ..had a severe attack of fever and was ... very dangerously ill, bu t  ie now convalescent. ... 
The party ie now fnst recovering. Up to the  10th of March there was not  a single case of 
sickness, bu t  i t  was subsequent to this date that  fever made its appearance. ... Nr. Blewitt 
also took ill a t  my Inst station ... which obliged me t o  use the native sircar who mi tes  English 
to register m y  obserx atiom. ... I wm next attacked'. 

The fonouing season was yet more unfortunate. Pefion spent December on 
azimuth observations on the sea coast near Balasore; 

The healthy weather b \ ? n g  by the 1st of January fairly established itself, the p x t y  now 
started for the  hih. ... The season turned out  an unusually sickly one, ah ich  by the be- 
of March prostrated my whole party. ... After the obsen-ations a t  Calcutta Fort  station i t  
was found impracticable to continue. ... 3f.r. Rosenrode himself a a s  one of the sufferers, and 
notxithstanding tha t  his p r o s t y  to the coast embled him ...to recruit ... by ... the ealubrious - air, ye t  a second attempt to penetrate the hilly tract  was attended a i t h  disastrous con- 
sequent =...and obliged them to quit the field [ 27 ]. ... 

Nr. Clnrkson's part.y sufiered severely, ... three of h i ~  men hal ing  died. ... Mr. Penny 
after only a fortnight's ... was laid prostrate by fever which deprived me of his serxices for the 
rest of the field season. ... He h m  only lately recoyered, ... andis  even now a convalescent, the  
fever still ... rendering him subject t o  its paroxysms during the periodic changes of the moon2. 

Strange took over charge from Pej-ton early in 185G arid urged Rossenrodo t o  
take ample time to  shake off his fever before re-st,artu2 work ; 

Take quinine d i l y  ,as a preventive measure. ... A two-grain dose per diem is Likely to 
" ' ' h considerably the virulence of a future at tack,  if i t  does not  keep off the attack &to. 

gether. ... Administer small dosee t o  your native establishment daily. ... TlG practise is re- 
commended in the letter from the ... Government of Bongal, ... and  I have rnjqelf adopted i t  in 
m y  camp, as well as personally. 

Though his first season's work lay in a reput.edly heaIthy area ; 
sickmess set in steadily toaards the end of January-never left the camp-and a t  times nearly 
disabled it.  .., There were not more than four indixiduals, ... of whom I was one, who escaped 
fever, and the  greater number had more than one at tack.  E v e q  precaution r a s  taken. ... 

There is one thing ...p redisposes to  fever, the food of the  men. There are no btmiahs' shops 
in the  villages. ... The inhabitante do not keep t.heir best rice in sbore. camp wasgenerally 
supplied a i t h  new rice of inferior quality, ... v e q  prejudicial to  healthd. 

Though the Surveyor General thought that  the  quality of the food could hardy 
be a calLse of the sickness--+briously malaria-affecting Europeans and Indjnns 
alike, he  appoint,ed a departmental cornnlit.tee t o  report on the follorring questions5. 

1st. \Vhether the hwlubr i ty  ... is attributable to endemic miasmeta or t o  the unnhole- 
s o m e n w  of the  food, ... or to both. ... 

2nd. I f  ... the er-il ... can be attribut.ed to  new rice or other unwholesome food. ... ' ' 

3rd. I n a t  arrangements would be necessary for a special commissariat t o  supply ... whole- 
some food during the field seaeon- 4th. What would be the expense of such arrangements. 

m e  Committee consulted Dr- Shortt, now a t  Icarnptee [463  I, who t .ho~qht  that ,  
the  uRe of the new rice ... does irritate the bowele, producing disrrhma and flatulency, ... causing 
e r h a u t i o n  and debility, and predisposing ... endemic d i~easm.  ... The term "new rice" ... should 
be called "unboiled rice", ... "cutcha chawal". Paddy iEl generally boiled and dried in the sun 
previous to  being husked, but  in the jungles ... i t  is husked without ... boiling. kt mAny parts of 
India n o  other than the  unboiled rice is used. ... 

An efficient cornrnL9;ariat with each survey party would be of decided advantage. A fort- 
night's supply should always be. kept in reserve, ... t o  consist of boiled rice, ... curry s t m .  
-It, ghee, and oil. A butcher a i t h  each party would be a great acquisition, ... to  ... supply 
w c h  man in cnmp a i t h  half a pound of meat daily. ... Each party should have one or two 
pal;nlees [ 45 n.6 7, with bullocks for suppljing ... water. Each palhalee bag should h8l.e a layer 
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of oharooal 3 inchm deep a t  the bottom, and this should be renewed once every 2 or 3 days. .:. 
T h o  addition of durn  would be an advnntage where the  water L very foul. ... . . - . .  

Tho boet poriod for ontoring the jungle i8 irom about the middle of December to the end 
of llaroh. Any attempt to  enter them ea.rlier'oomI,letely upsets the party by mppested ~t tRcke 
of fever arising from the vegetable and a n i m l  decomposition which is continunlly g o b  on. ... 
The dense jungle and rank grass, etc., is moreover aggravated by the increwed exhalations from 
damp ground nnd rivers thRt have overflowed their bn& [ 456 1. ... . . . ,  

I t  is prudent not to remain in any one village beyond 2 or 3 dnps, nnd ...to avoid long 
marches ; them should never exceed five or six miles. ... 

The rnen should hax.8 fificiont clothing ...I and ] be furnished m t h  straw to eleop on. ... 
They should b e  prohibited from elecpillg in the open air, but where this i~ unevoidnble large 
fires ~hould  be d e  and the men ordered t,o sleop in iheir 1-icinity. ... The men ought not to 
...b rmk ground ere daylight, and ...I ahould ] to  p a r t ~ k e  of a nealg cooked meal ... as travelling 
Kith an  empty s tom~ch  is likely to predispose the system to ... disease. ... 

Encamping grounds :- ... Avoid ...j ungle, swamps, and the neighbowhood of s t r i m  or 
... Fires ~hould be made around and in the camp. Water ehould ... be dug ior from the 

%be& of ... nullahs, and ahere thi is not fe~qible,'it should be boiled ere being used [qdo]. ..: 
Europmns :- ... Live well-be w a d g  clad Prith woollen fiocks, stout shoes or ankle 

boots-use of mosquito curtains a t  night-closing the tent purdohs a t  m e t - a n d  avoid all 
exposure to night air-not to break ground before sum&-and always to partake of food 
ere beg- the day's journey. 

Thoughthe  mosqllito'spart in  t,he spread of malaria was xet. unknown, many  of 
Dr .  Shortt'ii rules would t,end t o  baffle t . l lnt~~~olu'ous insect. The  Committee mcom- 
mended t.hat pack bullocks sllould be  u ~ e d  t.o transport. grain and sufficient ten& 
for all personnel. T h e s  considered that j  no  proph~-lact ic  n-as more important. than 
perfect shelter fiom night. air. Each  part-j- should be allon-ed a quslitied doctor'. 

Strange fi~imfielfsuccumbed his second se ,aon .  During March the revas  consider- 
able sickness arnorgst, t he  signal men and,  o n  GirdEadj hill north of Berhampur, 
fever ottacked the C R & ~  and Major Strnnge wne one of the first victims. ,.. For eight days ha 
14-88 prostrated, but hRd to treat both himself and  hi^ men, for the native doctor IAF sicl..in 
the crimp ... six miles off. By degrees the sick were carried do- the hill, and lastly Major 
Strange followed, ... only to h d  the camp there had been xisited as pevemly as his o m .  

Out of 20 men composing the militag p a r d  only four remained free from fever, and nearly 
eveq- man of the native establishment was  either ill or had letel? been so. ... Major Strange.. 
proceeded to Pooree for the benefit of sea air. ... - 

Kone of the casofi proved fatal, but  cholera ati.ncked the pa* on ite n a y  from the field 
and carried off seren men. Major St.range described the fever as "productire of the utmost 
debi1it.x and depression of both mental and physical powers, and nhcn once imbibed into the 
a-$ern ... extremely difficult of expulsion, as  i t  recurs a t  short intenals again and again, and 
deprives the patient s t  each recurrence more and more of the little strength that fo-er 
a t t a c h  ha\w left him". Only one man of the  main camp escaped an attack of fever duriw - 
t h i ~  season2. 

Four month< later Strangr took long leaye t o  the h'-&giri Hills. 
J7ariouc sites u e r e  suggested as suitable for recess quarters. hleglluccin Ha, 

about  40 milesuest of Balasore, 3,823 foot abo re  the sea [ 1751,-Jinhcndra, 4O;nilm 
6011th of Berhan~pur---and Gali Pama thum,  a1,out 60 miles n-est of IYalt air- s n d ' o ~ o r  
4,000 feet. atrore the sea. The  last-named alone was a t  all sujtablo. It U-as *it& 
b Strange in Ko~ernbe r  1859, and  soriolls1-j- considered hy the  31n(b,2~ as a 
sarlatorium for troops, b u t  Strange found it too distant srld 1 ~ 1 d u ~ e l u ~ m d  f ~ , ~  
su r r ey  rocess qnarters3. Y 
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CHAPTER XXX 

THE COUNTRY 8; ITS PEOPLE 
. . 

Ndural Obs fach  - DcstrzLdion of M a r k - s f o m  - Dispufes d. Complaints - 
Ann& Assaulls - CTv= ~ _ n ,  : British Districh - Ikdian States - MUTINY op 1857 : 
G e n e r a L F i e l d  Parties. 

P OSSIBLY the most difficult part of India to survey, viith part.icular reference 
to the Great Trjgonometrical Survey in the middle ninet.eenth century, was 
the  line of the  East  Coast series breaking out &om the densely populated 

suburbs of Calcutta, and working south through the  interminable swamps and 
closely-xooded flats of Orissa, teeming u i th  malaria, and u-ith a minimum of corn- 
n~anding or recognizable feat,ures-too mator-logged and saturated with fever to 
al lor  of work till well into January-and u i th  atmosphere choked wit,h dust and 
haze by the middle of March. A country blessed \n th  two monsoons, a double 
dose of fruitful, frustrating, rain ; working season cut d o n  to a matter of ton or 
tnel re  veeks. That was the east coast [ 23-4, 462-3 ]-and Fas  the west coast so 
v e g  much easier ? North Konkan-RLjpipla -GujarLt, where Rivers was defeated 
two consecutire seasons by fever and imper r io~~s  stmospl~ers and where Hajg in 
1660-1 "by no means got off scot-free" [5j, 460-1 1. A t  Kesama 
no 1- than 60 per cent of hk men were on t,he sick List, and by the close of the season there 
was hardly a native in the party who had not a t  one time or another been e stflerer. ... There 

8 local proverb ...to the effect that the Dang should be feared like e musket ball1. 
. 

Tho jungle, sffamps, and forests of Lover Assam were relieved by occasional 
isolated h i s ,  but  the continuous belt of larai forest. stretching along the foot of the 
Him21aSa from N a t . h  Bengal through Bih5r and Oudh t o  R o w a n d  made t,he 
'fu'orth-East longitudinal series a formidable project, that  was perhaps mwtpered 
the more readily because it was engaged in piecemeal fashion by no f e ~ e r  than 
seven different field survey part,ies [ 17-9 1- The Great Longitudinal series, forcing 
its x a y  across the  rough Araralli ]Bills and the mirage-hatmted sandhills of the 
"Little, desert", and skirting the salt-pans of the Itann of Cutch, calling for untiring 
enerm and pat.ionce, and the Great Indus series mPth its long sequence of close- 
set towers running up the dreary sands of the Indus r .dey,  were not, so heart- 
breaking as t,he humid, fever-ridden, featureless, wooded plains and undulat.ing 
 ells of the East  Coast where pract,icaup every member of the party, season after 
season, from the 06cer-in-charge in his observatory tent to  the four-rupee k h & i  
cutting a Line or h11mpin.g a load, might expect to be shirering with pestilential 
w e  for tho greater part of the senson [ 462-6 1. The gmatest obstacle Kas the  
rna]=ia, and the complet>e ignorance of its cause or cure. Other troubles and 
difficulties n-ere but pinpricks to stimulate the surveyor's professional zeal. 

The mountain stseps and precipicos-the snow and ice. the ba&g clouds- 
the shortage of prorisions and abscnco of fuol--of the high Himiilaya were chal lcr~es  
to the spirit of adventure on a different plane to  the horrors of diseass. 

Though fellow denizens of the forests, the surveyors had feu- contacts r i t h  the 
d d  beasts. Pej-ton had an  affair u i t h  a leopard [ 15 1, and Thorold Hill kept 
8 "heavy battery ready" for buffalo and doer along the coast. The dofclncaless 

followers had, hoaeror, a wllolesorne fear of lonoly paths, and had 1jtt.Ie 
 lone m t h  tjger or bear. Clnrkson, on the biduncha series, had a man 
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... killod by R tigor nbout 100 ynrde on the road lorrding t o  tho etntion. Tfrie poor man  
hoppond to be  3l.r. Ro~sonrode's snis who am onrly in the  morning taking o u t  his horse 
for oxorciea, and tllough ho had received due warning from the  horse, who pricked u p  his - 
and kept  snorting for a considerable time, v i t h  his eyes rivettod to where the  tiger lay oon. 
cenled, ge t  lie fleemod not to  be mindful of t he  dnnger a t  hnnd, b u t  mistook t h i~  forewarning 
for the bad hnbit the animal hnd ... of ... baing obstinsto when separated from t h e  other n w e .  

H e  continued to urge the animal fomard,  when all on a sudden ae she reached t h e  epot 
she bolted away and escaped from her keeper. The tiger a t  t h i e  moment sprung on t h e  saie 
whom he  W e d  and drngged a good n a y  u p  the  hilJ before he  was rescued from t h e  beast. He 
r n a  a c o r p e ,  and the  blood was floaing from the  wounds which the  tiger was seen lapping 

' . . . _ .  when mis t ance  nmvedl. 
Hill describes the  working of the t,rjanglos d o n  t.110 coast from Calcutta ; . 

Tile grand obstruction ... htls b w n  the c l i m b ,  a i t h  the  mists and f o p  rising from the  low 
mnrr;hy lnnds, and bloun u p  fmm the sea. h'ext...must rnnk the innumerable rivers, muddy 
c r w h ,  nullnhs, and canah, which Wre a netvork intsreoct t he  whole of the ... country betwean 
Tumlook and BRImore: ... The surfacs of the country is a dead flat, de~mely covered wi th  fruit 
trees bf various kinds, ,  ... thicldy studded with p o p d o m  ~i l lnges ,  and i n t e m t e d  b y  slmoet 
innuunernblo muddy creeks and ~atercoumea affected by the tide, and in many parte swampy 

. . 
o r  inmldnted during nearly three parts of the  year [ 23-4 12. 0 .  

There wore storms and tornados on tho coast ; there were long delays from 'impone- 
krable haze [ 25, 29 J. , . ,. . 

' ~ u s t  as t h e  B o m b a j  pa r t3  failed in its first a t tempt  t h r o u g h ' t h e  X'orlh 
K o & ~ n  [ 54-5 1, SO a160 the  Assam party bad t,o be snitched to t h e  more  favour-  
able country of t h e  Eastern Fro~l t ie r  wries [31-21. Kico l~on  found t h e  country 
all paddy cultivation, m-Gch, ha\-ing been submerged during the  rains, n a s  u p  to t h e  middle 
of JI~III~RTJ. still under water, nnd only cormncncfd dq-ing after thnt period, n h e n  the  inhabitante 
conuncnce preparing their fields, in rrhich hmps  of mnnure are piled u p  e v e ~ a h e r e  at. &tanom 

,of a f m ~  Faras and set fire to, from whjch a thick smoke is produced tha t ,  settling upon t h e  
surfnce of dnmp earth, mused the  objects to  d m c e  about like an ignis fat,uus, 60 that trust- 
worthy observntions become impassible8. 

. . Fllrt.l~er lip t h e  Brahmaputra ~ a l l e j ,  east  of Dhubri,  I . # .  

a portion OF t he  country south of the river ahout 8 or 9 milee in bwadth  is composed of 
chlu  lnnde 1 s n n d b n r h  1. some p a r k  cultivated, and  other parts  covered with high grass and 
infested with wild bctrsts. The rest. of the flnt h d s  up to  t h e  hills is covered 6 t h  forest u i t h  
only pntches here a n d  there cleared for paddy cultivation. There are no high roads, b u t  intri- 
cate and ainding f o o t ~ ~ a t l l ~ ,  crossed by numerous strenms which are fordable during t he  dry 
season, bu t  m'th some d~fliculty, being full of quagmire. An elc.phnnt d fiometirves s a d  
up to i ts  cllest: in one of  this^ nud throw all its load into t t l ~  water. N t o r  April even thcae 
... communicntions ccnse, and the inhnbitmts ... c q  on ... by m e m  of canoes. ... 

The country t o  the  north of the river has Iunnj. illsulated hills, ... but. being surrounded 
by forest they nre nlso d f l~cu l t  of approach. The intervening flat lnnds, particularly near 
tho b m h  of the river, are nell cultivated, and ... no  difficurlty is experienced in procuring sup- 
plins, ... hut  travelling is  diKicult as there are numerous rix-ers t o  be crossed, and many s w a m p  
-the hot.beds of discme and mnlnrin-to be avoided4. 

Fnrt.her east. b c ~ o n d  Galih%t.i, T T T ~ ~ O S  33e~ t s r l e~ ,  
the  hills are coi.ered n i th  the  t.hickest and herrxiest t r  ec...jung le, and ... \ reg  thinly populated 
iridec?d, nrld ttio \.illnges ... inhabited by C O S S ~ R ~ E  and nlilrire are f an  and far apart ,  h q u e n t l y  
eight and  ten  milm npnrt, while esch \illage h m  only from three to t.welve families, rarely 
the  lattor number. Tlie inhnbitnnk nre alao a very timid race and,  never having seen 
Eurol~enrs  before, as cc~on as  they henr of one's nrrix-a1 whole xiLleges dwert ,  and  go to thoir 
field3 of c~rltivation nt dlstnncce of milcrs, a h r r e  the1  remnin for d n a  together. '... 

El(a1~1innt ca r r iqe ,  so very requisite for trnvelling. ... must now bo almost entirely dk- 
p e ~ s e a  with r i t h i n  the hills, as i t  iA impossible for them t o  mnrch with any lo& ahatt tver in 
the  interior. ... CooLies must generally be resortod to BE the  only mode of camageprncticablo 
in the  hills. ... The-j sire decidedg ndverse to carqing loads. .- Aftor 3 or 4 drip delay 20 or 
30 coolics only courld be procured u i th  t h e  g r a t e s t  difficulty, who were from the  light loads 
they cnrry in9ufficicnt even for my small party. 
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The pmserration of the  marks establishing the exact of the trigono-. 
metrical stations m-as of the highest importance [ in, 245, 415 ; rv, 86 1, and i t  ras 
essential that  they sho~rld remain undisturbed throughout the obsorvations for 
which they were laid d o n ,  and these obse~vat~ions might exhnd over sever81 
sesons .  The disturbance of eren 'a single. mark would entail re-observation a t  
several stations, and might seriou~ly affoct the connection. of a' chain of triangles 

. . or a local surrey ,many yoars latsr [ 112-3 1. 4 ' 

It xas the regular practice to entrust the protection of field stations and obser- 
vatories to local officials or landomers [ 113 1, who somet.imes asked to be relieced. 
of the trust. I n  1S52 the Bengal Government asked if they might dismantle the 
two haw-line towers on the Barrackpore road. The Deputy Sunoyor General 
replied tha t  t'hay should most certainly be left standing as they  odd be required 
for t,he start  of a chain of tn'angles'running to  tho east [ 3 2  ; pl. 4 1. The terrors 
are stranchng t o  this day. ' 

-In 1817 tho Political Agent asiod whether tho N a ~ a b  of Tank might' purchase 
the smaU field observatory a t  KdiRnpur near Sironj ; 

' 

Although the amil, or mnager ,  may have been d i n g  to give seven hundred rupeea for the 
buildings, ... the Karrab himself ... mid that he would only give five hundred. ... A guard of sir 
s e p o p  is mmnintain~d by the Karrab for the care of the buildings, and ... he is further a t  some 
annual expense for renewals and repair. ... The Nawab wished to purchase the buddine in 
order that the expense of guarding t,hem might'be aaved. . 
. His Highness also doubtless ~ + h e s  to get rid of our right of proprietorship'. 

The Sur-ce~or Genera1 urged the professional importance of preserving the  
marks intact, and the l~ndcsirability of surrendering the inhre.sts of the Sumey ; . 

Ralianpur is the central limit of the northern sections of the Great Indian Arc, ... the 
point of origin or reference for the accurate geography of all northern Lndia [ 124-5 1. ... In 
October 18-18, I hope to ... commence upon the Greater Longitudinal ~er ies  ... to extend from 
Sironj to  Sinde ... ahich aiLl em~na t e  from the station of Kalianpur [ 37 1. There nill be no 
immediate prollability that the station ... will ... be agoin visitsd for mRny years, but the pre- 
sen-ation of the mark ail1 alwnj-s be n desideratum. ... 

The budding3 conskt of the observatory snd the platform, ahich lie a few yards ... of each 
other. The former a R s  used for obeerving the celestial amplitude [ m ,  98-101 1, and the 
latter ... a t  ahich the terrwtial observations ae re  taken ... d l  nga in... be occupied. ... ' 

. The present nrrmgements should be continued till the closo of ... 1848, whcn tho porty ... 
which aill then visit the station a i U  be able ... to close up the door of the observatory with 
-onq-. The guard may then be safely removed and the building be left to protect iteelf. ... 
Lf thwe buildings were sold to Ella Highness the Nawab ... it would be dif3cult to revisit the  
spot for 8 ~ r v e y  purposw2. . 

Rerlny duly closod up tho building after complot,ing his obsenat,ions in 1849, but 
the observatory Kas no longc,r stancling fifty years later= [ 113 1. 

Brit.ish troops had little respect for survey marks, and in 1853 Robinson 
reports from R.awalpindi Distriot the total destruction o'f 
the G.T. Suney  mark upon the 3lankiale top. In  consequence of some Europ- soldiem 
b x i n g  injured tho mark on a former occasion, I procured from the Brigadier commanding 
a &trict order ... that soldiors or otho rs... should not msddle with the survey p l n t f o m  or 
instruments. ... Notaithstnnding this the mark h m  been utterly destroyed'. 

' I n  1851, Logan had obtained an  assurance of the future presorration of tho 
s m e y  &tion "on the Jlurroo Peak, together uit.h a space extending 10 gnrds in 
all directions from the platform and also a right of q a y  from the high r ~ ~ z d " ~ .  
Seven pars  later Robinson rwportod the dest,ruct.ion of plat.fornn and mark ; 

On Snturdny last I required to use the station for ... correcting Borne monrm;ementa connected 
with the height of an i rn~ortant  GuUy in this noighbourhood6, and ... first lesmed t h t  the mark 
hnd been utterly dwtroyed. ... The authorities ... fixed upon the  furro roe Knoll 8s tho site for 
e blockhouse ... for the dofence of t b t  end of the station, and ... the offioiating Executive Officer 
...had cloared away the summit of the Knoll, and with i t  all signe of our station. ..- 

. . . . . . . . 
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. Considering that the whole d t  of tho RnoU'ie rugistorod an the estate of the  Gt.  Trigl. 
6wey- tha t  the KnoU i~ .called Obe_ervatory Hill-tht the station hse been more or less in 
u e  every receee...for the  I R B ~  B B V B ~ S . ~ ~ ,  ... I a m  surprised that neither Captain Walker nor . . . - . , . - . . 
q'8olf  were warned the t  the  sit,& ass 'mq&*d for other p'qbeeel. . - - .  . - . .. . 

'In 1855, Tennant. expresseaii&iiety.lest t,he reilxrtg engineers niight destroy 
obsor+atory and s u r r o j  mmks on ~ a t h ~ i l a n a  i t  Xsriichi [ 1303. . The . .  G o ~ e r n m e n t  
of Inaidobt.ainea a n  assurance froin Bornhrty'tbat - -. 

. .* . - . . ...- u' 
r -. . .. .. 

menma- lmve' nlreadi been taken to ensure the .preaeyvkt.ion'of .all t g ' m n r l k o f  the,' Great' 
Trigonometricsl Survey in Bind, to prevent any rai l~ay 'opers t ion in ' the  neighbourhooa of 
the  observatory which &odd  interfere r i t h  .the delicate' &bservations there conducted, and 
gonordlly @mid from injury and disturbance every spqt.comected ~ 5 t h  ... the  survep.' :;.-;-.- 

- The ~ " ~ m e  of the railway a a a  yet. undetermined ; ... n o t . h i i  hasbeen done beyond sukej :  
ing several linw, the f l a p  pofited for one of ahich nmr Bath Island d r e ~  t h e  attention of 
Lioutennnt Tennnnt. ... 3&. Frerb assurm Govcmment t b t  whenever the selection of the 
line ...* to be decided,, eveT care =ill be taken to avoid interfering +h records ,of 80 much 

- .  importance to science as those of the Greet Trigonometrical SurveSL,.. . . : . - ., - ,  . , , . . . 

D&-ing season 18534 ,  Kasrnflh found tha t  his station marks st"foui stattione 
BhauGgar  in east liithi5n.Sr had been t.ampered d t h ,  thoughdin :each case, 

t h e  Ioyer mark-stone hnd been left unt.ouched. A t  Ll'rimbali ~ t a t . i o d . " a m o n ~  .. ,- . the  
Kokra Hills, t h e  upper mark has,again as  dextrousli as before been c u t ~ o u t  of the 
stone'!.. . The Political Officer suggested tha t  t h e  damage might h a w  been t3he work 
of a -candaring madman,.to vhich Kasrnfih replied t h a t  i t  rras most unlikelS that 
s - d m  yould of h i i e l f  have stumbled upon t h e  most imporhint. stone of t h e  platform 
ahen  that stone waa in n o c w  suf6cientl~- lnnrlied to nttract no t . i cLtha t  a madman irould 
guem the existsnce'of a stat.ion on'the aild summit of the K o h a  Bib, or on the distant peak 
of Clmmbndri-would wander to these places to repeat mischief which could afford him n o  
grnt Scation-r would Lnve patienc? and penen-ance to obliterate the mark from the stone3. 

3 . .  Hn suggcshd i.hat t h e  out.rage .had bmn committed b j  local people, who feared 
that the survey operat.ions foreshadox-ed "the establishn~ent of a sanatorium on 
their sacred n~olmtain",' The Sur-ieyor Gclneral did not m-ish t o  press t h e  complaint, 
arid Guggest.ed t h a t  t h e  'damake .ha-re been done " b~ mischie~cius c o ~ h e r d s :  
These ... are o f h n  mere children, and .like all 'idle people are ~ e r y  mlschierou$" 
['262]4: Three years later s i d &  damage v-as done a t  t , h e o  stations 'in Cutch, 
more t,han 150 lnilos fiom'Bhaunagar, kh ich  nijght. support t,he Surveyor General's 
q iew of ckil,&sh mischief, though ATasrnfih st,rongl~- suspected religious fanatics' 
1.472-3 I. 5 .  

... Saudes t.eUs s story of a 20th century ~ u r - i a ~ o r  who found 8 Q.T.S.  stat.iou o f  
Bihar p resor~ed  a s  a shrine nith guardian d e r o t , ~ ,  rrho allowed him t o  open i t  
UP and show the  s u r u e j  mark cut on tho solid rock6. 

I 
' .  T5'it.h t h e  numerous surrey det,:~rhrusnts x~orkirq  tthrough i . 1 1 ~  xvide areas of 

India, +tmh d i ~ s r s e  cor$mu_nit.ies of race and religion, and nurnl,orless ndrninistratire 
sub-di~isions,  i t  is.not>urprising t.hat thera should ham ' b w n  occasional miwndor- 
standings a n d  clashes [ n, 363-72 ; m, 407-15 ; IT, 160-3 1. Hoxover careful the  
surrey officer might be t o  keep in touch +t.h adrpinistrative and polit.ica1 oEcers, and 
t o  obtain all official authority, many of his assistants Rere ~ o u n g  and inexperienced,. 
and im1)ationt of'dela-s, and many local ~ i l l q e r s  and .headman were jealous and 
suspicious of the  actiritjes of st.rango intruders x h o  made insistent demands for 
supplies a n d  labour, and narldcrod n .he ra~or  t.ho~- pleased ragsrdess of locd  senti- 
ment [ IV 151 ; v, 477 ]. . !houblen.as morn fiequentlg eqlrrienced in the  territories . . .  
of independent or protect.ed states thnn in regdetion British districts. , . - .  . . 
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John  Law~wnco, when Colnrnissjonor of tho Trans-Sutlej States, colnplaind of 
Ll~e oorltluct of sorno of Uu Vornot's owistorits working in Bran& S t a h ,  in the  
hills beyond tho Sutlej ; 

I have received a lettor from the Rnjn of hfurideo complaining tha t  tho subordinntes of your 
wtnbli.shrnent have injurod the ehrino of a Hindoo doity in his territory. ... 

The Rnja is an induporidont chief, nnd on your arrival in his territory you should have 
paid him the compliment of addrowing hirn by  l o t t ~ r ,  and in tho event of. ..any buildinm ... 
removed, or erected, the work should-have been done b y  his permiwion and throughhis 
officials. ... 

I hnve no doubt t ha t  the Rnjn has much oxnggvrntrd tho injury, but  i t  is not the  lrss neces- 
R R ~  t ha t  you should impre.ss on all the s u b o r t h t  m... to be extrornely cnutious in interfering 
with a n y  place of worship. ... I n  your cornmunicntions G t h  him you should use the usunl 
courteo~m style of addre.ssing a nntive chief, and be particulnr to omit norm of his titles [ 480 1'. 

J o b  Dyer, the  assistant working iri Blandi State [ 202 1, explained that, he was 
selecting stations for the  minor triangulation of the  North-\Vest H i m ~ l a y a  series. One of the 
stat iom selected was situated upon a high hill called Shikari Dibi, within 8 or 10 feet of a few 
stories which I suppose to  be the shrine refarred to. a x i n g  myself superintended the erection 
of the staff a t  the above station. I have no hesitation in intirusting tha t  the ahrine ... aas not 
desecrated by me or any of the ... establishment n i t h  me. ... I was not  more than 4 s  hours 
within the  Rajah  of Nandi's temt.ory, and ... th&st.ation of Shikari Dibi is in a 6 l d  and thinly 
populntfid par t  of the  country, about 5 miles from the boundav2.  

m e  Surveyor General mpljod to  the Commissioner that  a l t h u g h  D\.er 
not  been more than two years in Indin, still he is perfectly acquainted with the propriety 

and  policy of respecting the prejudic- of the nntive?, and his conduct hns always been con- 
ciliatory and just towards them. ... Mr. Dyer denies hax-ing drsfrcrsted this shrine, and ... in 
common with the  rest of my subordinatee i~ fully imbued n i th  the  desire of mintnin ing the 
credit and honour of the Dopnrtment. ... 

B1al;ing e v o g  allou-nnce for the Rnjnh's ~ ~ > p r e h e r ~ s i o r ~ s ,  ... I hnre  d d r u w o d  a kflreetn to 
His Hifhnoss in which I have explnir~od tha t  the objects of the mrvey have no oonnection 
either &ti1 the selection of contdnments or with the revenue of the country, but tha t  our 
intention is morely t o  mnke a pictorial representation of hk territories for the improvement of 
our gonoral gt,ogrny)Iucnl knowledp. ... The Inore 110 is dispo.ued to facilitata its progro =...the 
more speedily sill the surveyors finish the work and leave lus count$. 
A frieridly reply u-as ret,~unnd through the Commissioner, and Du Tiernet was autho- 
h o d  t o  c a m  on the  sur?.e>-. 

A year lat.er, I)\-er'r; work in tho Sirnla Hill St,at,c~ had t o  be ~ ; u s ~ e n d c d  on-iirq to 
troublo +t.h .rillxgt.rs. Du Pctmnt reporting that  "since leaving Pat har Nals" 
he h n s  h e n  unnble to procure tnhsil chsprnsis, nnd tha t  in corlsnqucnco of hi8 pnrty en- 
danvouring t o  obtnin rntionq for themselves ... they got into a dispute ... which endod in tho - 
villagers mnnliing an n~snillt on  hi^^ people-that severe! of the most active he f o r ~ n r d e d  to tho 
tel~silder nit,\ a complaint, and that  in corLsequence a counter-nccu_sntion was got up  by tho 
villagore., on  which ... one of tlm barkandazes ... was fioized and plncod in confinement in irons4. 

He reported lat,er that  
hIcssrs. Dyor wid Talbot [ ae re  ] brought into court [ and ] the lat.ter b o ~ ~ n d  over on securitr. ... 
M r .  Dyer r ep res~n t s  thnt  he would not hnve been subjected to the aasnult hnd ho born funli~hod 
with a aepoy p r d . '  I have furnished Nesars. hLuUleran and Burt a i t h  a gunrd each from 
my detwhment .  ... An individunl kwping to the high rond may travel a i thou t  a guard, but 
ES surveyor cannot d o  his duty nithout an escort of some sort5. 

Tho Survoyor General n-roto lat.er t.o tho Political Oficor ; 
Tho  CRRO seems to  aen r  n ver? ~eriolm complexion, and I regrot t ha t  such r n u  inexperienced 

' y o u t h  a e r e  deputed on this work. F3ot.h Mr. D-er and 3Ir. Tnlbot are mom Inds, infanta in 
ihe  eye of t he  fnw. 'I71e former who a n a  eclrlcntnd in England h m  not b w n  more thnn throo 
ywrs in Indin ; the  Int ter only left whnol n ?t>Iir npo. ... I nrn vory senqible of tho irnportrrrlco 
of nmintni rhg  II rigororl~ di~riplint. in t h i ~  drprrrtrnent. ... 

- .. J t  am o~!t of my powor to spnre nny qwrlifird pcmons of rnom rnnture nGo ; I r o g e t  much 
to learn thnt  any  disturhnnce should hnve occurrod. ... H e  h i q o l f  [ Dyer ] stmrns not to hnvo 

'm i r ed  in it.  ... I obwme ... t l n t  3Lr. Dyor failed to roport his nrrival to  you, and thnt he did 
not  furnish you with detailed infornlntion of the mo\.ernenta ]lo was about to mnke. Tha 
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former'omjeaion on his part was improper, but the  latter information is seldom ih the  ;ower 
of a trigonometrical Burveyor to supply FLE hie progrws depends on the wenther. He m y  be 
detained for days by mist, and when h e  weather seta in hie progress ie often very rapid'. . ..::i 
' - ,The complaint t.hat Du Vernet's party had  violated t.he fiacred hill of Trikota, 
or "Tirebtm" nithin Jammu territory pa;tjcdarl~ unfortunate, and in-rolved 
the1066 of a f d l  month' of the field season [ 35-6 1. The Surreyor Gonoral had booIl 
at pains to obtain the 3IBhar5jah's officia1,perniission 'for t f a k  the principal 
t-riaqles of tflm KimBlaj-an longitudinal series across the Jammu boundaries,-and 
FTRS much dist,rosscd to learn in April 1650 of a perrspaper report from Lahore 
t,hat. sunex c l~p r~ . s i s , "ha re  I;wn dishonouring a temple of Deree on the dount.ain 
of T~rrhnt.ta"- He ordered Du Yemet to nithdraw his  part^": q i t h  the least 
.pract,icable dolay" but at the same time t o  coLlect 'fsufEcient information for .a 
full report. ... Although I hare  no doubt that  the complaint ... k e ~ a g g ? r a t & , . ~ ~ d  
-p~]~aps false, still there must hare been considerable want of tact and conciliation 
.- 8 .  .. : a ,  . j . . .  . - . * ,  . .,, : -... ' . . t.he management -of the mat.ter "2.' :.. ., . . , .  .- , 

- To the rtut,horit,ies a t  Lahore he pointed out the need for access & hill tnopsT;.- 
- .  

& the ori@ of the aKair seems to have been the xisiting by Europe~ne of a hill on'whjch 
8 t.e,mple stt-+ds, i t  frequently happens ...t hat g particular hill must a t  all costa be selected to 
'obtain spunetrical triangles. -... M%en a hill is preoccupied by a temple, i t  ki ~ l w a y s  a - thr  
of delicacy and nddreas to obtain access, but a conciliatory Line...has neverhitherto hiled of 
mccms, even in p a r k o f  the country where the people are most particular. ... 
'. Colonel Lambton in southern India a m  frequently obliged to place his theodolite on the 
-tops of temples [n, 2 4 1 ,  24'4 7. I n  the cme, homever, of temples on h i U ~  there is seldom 
necessity for occupying the building, as the station m y  generay  be fixed on one side. ',.; 

. . . - 
Guch hills are never visited but  with extreme ieluctsmce. :... . 

I t  a m  not ... without much hesitat,ion ... that  I proposd ... a series of principal t&ngulstio* 
t h o w h  the territories of His Highness the  Blaharaja'Goolab Singh. ... On purely professjoml 

the p l m  adopted mas decidedly the  most accurate mode of connect-ing the  hill pro- 
vinces b e ~ o n d  the Jhelurn. ... The connection might cert.aidlg hnve been formed by ... carr)* 
i t  along the plaim within our o m  t e m t o ~ ,  but t,hh plan would neither have been so accurate 

. . 'nor so rapid as the other [ 220  1. ... 
It a a s  a matter of urgent importance to 6s a sufficient number of points in t h e  Punjab 

before the commencement of the  revenue s m e p  [ 37, 273 1. -.. 
I am u n a i l l q  to incur the respomibi1it.y of allom-ing the work t,o proceed further ~ t h o u t  
entire concurrence of the Board. ... The continumce of the survey pnrty in the dominione 

of J ~ m m o o  may produce polit.ical misunderstanding'. 
The JlShnriija responded most court~eous1~- t h t  he had heard that t,he hilltop 

had beon riolated by survey fol lo~ers ,  but t,hat he had h e n  "sat$isfied tlmt the 
tamplo was not desecrated intentjoilall~. m e  men uere not aware of it.s sacred 
ch%rachr. I...thought i t  needless t o  m-rite...on the ~ u l ~ j e c t " ~ .  

~ ) u  ycnkot. reported that, he had sent an assistant tso make eriquiries on tho spot 
and nlake frjcrldlj- cont,act n.it.h the "llead h~xhxnan ", and u.as satisfied t.hat t,lle 
surTey fOuoxvers, all Hindus, would n e ~ e r  haye t.reat.ed a sacred place with dis- 
respect [ 35-6 1. ITXen Logan took eyer charge of t3le triangulation the following 
-y*\r he succeeded in extonding the principal t.riangles ~rithout, occupg-in~ Tril;ota ; 

seri0, object,iom ha\% been mnde...to the occupation of the fiummit of the  Tr ikob  
mountsin...I deemed i t  desirable to proceed ...to the neighbourhood of the sacred mountain and 
endesvom to find some other point that. could be substituted for it. ... Dficdty...exporienced 
in eelwt,ix station in advance of Sarnnnbhnnj ... obliged me to devote 1 4  da-J-E to an exnmina- 
tion of tho bofore I found a suitable point for extending the series westward [ 3 c 7  15. 

r\'asmJ+,h suspe.ct(d t.hzt the damage to his station 13arks at Trimbak and 
else~rllere [ 470 ] had been carried out. or inspired by folIon-@rs of the Sirratxzl: cum- 
musQ, who h;rd to the Yolit,ical Agent, against tho occupation of t.h& 

E h o m j a  that lay 20 miles to t,ho s0ut .h-~es t  of Trimbak6. They were 
fo]]oTem of the Jain religion, ~ n d  ... have thcir most holr place, ... comxnonly knonn  by t.he 
.name of Shutroonja~a mountnin ... in the \icinity of Politana in the pro\-incb of h t h i a w a r .  It 
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io hold an holy and AR ~mred by the Jaim sa i~ Jerunnlem held by the Chrietinns and Mecca by 
the Nohammedam. Upon this mountain there are numero G... templas erec @...by the Shre- 
wicks. ... They ascend i t  only to offer their prayers, ... and ... nobody, not even themselvee, 
are allowed to stny there between sunset and sunrise. .'.. 

A few d a p  ago one Nr. Smith [ Nasmyth ] a gentleman belonging to the trigonometrical 
w e y i n g  deprirtment pi tohd a tent on the ... holy mountain, ... and stayed there throe or four 
whole days, ... moving in the sacred place with hk shoes on, eating animal food, etc. The ... 
said gentlemnn htu obtnined an order ...to build a tower for observatio xu... near a temple. ... 

Your ... memoriali~ta beg ... that the proposed tower may be prevented from being erected. ... 
and that in future no Europenn gentleman mny interfere with the most holy nountaink 

Nasmyth roplisd that he had been r e g  careful to obtain pornirision from the 
Jains before setting up his station, and that he had complied ui th  all their con- 
ditions, sleeping in a small room set aside for r n ~ d i m  guards and haring his food 
cooknd a t  the bottom of the hill. In  spite of this he vas continuallj- pried upon 
u hilst c a q i n g  on hi observations which he had, h o ~ e r e r ,  manqed to complete. 
The Political Merit was able to pacify the Shrazak,  loaders and pointed out that 
not only did the Jains maintain. 8 strong guard of IIuhammadans a t  the i;emples, 
but that the grass on the hill  as regularly cut by the Bh-A'. 

Tn some parts of the country it was necessar;). for smeyors  to hare small guards, 
either regular sepoys or armed c id i an  barkandciz, that Rere specially desiralle for 
the protection of signallers or messengers ni th  post or t.reasure [ 376-8 1. Du Tornet 
reports an incident ia Oudh where there u-as Little control over out.l>ing areas. 7 

- A guard consisting of a havildar and 6 barkandazes accompanied by 4 Lascars proceedmg 
from my camp to escort pay from the Residency a t  Lucknow was attacked a t  Bilgein by the 
zemindar of that place Kith about two hundred of his retainers, armed m t h  clubs, swords. 
etc., he and hi4 son being the principal actors. ... . . 

It appesrs t b t  a barhndaz was siezed by a dog of the zernindar's on passing hie door, 
that he beat'it off Kith a stick, and that it  ran howling into the house, whence the zemindar'8 
son ... came out, and calling men to his assistance siezed and beat the men most severely. T h e  
father ... and son ... being assisted by near two hundred men, i t  was impossible for the g u ~ r d ,  
armed with swords, to defend themselves. ... The former siezed them, having administered 
punishment, ... bolrnd them, and then finding by their bre-t.plntm thnt they were the Hon'ble 
Company's servants, they became alarmed and comult-ed ... whether it were not better to kill 
the men and destroy their breastplates. ... After holding the party close prisoners two days. 
:.. and having threatened, passing sworde over their necks and drauing their bows a t  them. 
they on t h e  third day set them loose, having first extorted a raj-i-namah, whioh appeara- 
according t.o the usnges of Oude+-edEcient to protect them [ 376IS. 

Such incidents xero more frequent in t.hickly populated districts than -h frontier 
areas n.here people were, on the whole, quit,o friendly if t a c t m y  dodt v-it.h. R'augh 
records his meeting vi th  the front,ier people between S U i m  and Kepd [ 83 ] ; 

Aftor obtRining the consent of the Bongal Government it was found ... that the Nepalese 
had taken nlnrm, for as my station ... stood eractly on the border Line of the two States i t  ass 
deemed an encroachment, and the consent of the Nepalese Government became necessary. 

Thie Dr. Campbell was kind enough to arrange for me, ... but when my advance party 
under hk. Lamonce a t  length started ~ 5 t h  the ennction of the Kepaleee Government, they 
were opposed by a large party of the Sikkim people. After a long parley this obstacle was 
svadod by tnliing a more circujtolm route, and as Dr. Campboll ...soon mcceoded in remob* 
their repugnance, my party a t  length occupied the dasired position a t  Tonglo. ... 

During my encampment there all traveUora were hospitably entertained, and e w r y  effort 
made to promote a friendly feeling with the tribee. Several B P ~ B  aL90 onme from the Nepal 
side. Thwo were kindly received; the instrurnsnta were she- to them, and every e x p h -  
tion afforded. ... After this no opposition was offered4. . - - I - 
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'- 'In h'ovolnbor 7849 DU Vernet's party on the  North-West 'longitudinal aori& 
&m caught u p  by tho local risings vhich accbrnpanied t h e  outbreak of the  seconij . . . . . . . . . . . . . . . . . .  Sikh War [ 35 1, and he reported on 30th November that -  ,. , .. * ' .  i., . -.> 
the whole valley of the 6oan being in state of insk-rection, &d held by pnrties of the emmy, 
I have retirod to Kalka. ... The insurrection extended tlle' xhole lengtli -05 the valley .on the 
PBth, and two of my pnrties of lnmpmen going to ~ a i a o l '  and BonaboLa never reacbpd their 
des th t ion .  . Mr. Blerit t  was a t  Bon~bola and marched for Rohsn ... on the.26th; should 
necessity require b e  will retire is Ludi-. 3tr. C. OUiver ... botaeen , h b  and Mokhsirs 
being off the high road h m  probably escaped. ... hh. Nullloran A t  B h p u r  I l a v e  directed . . .  
come Fcithin to the Cornpony's L o u n d q ,  a ~ d  Mr. Keelnn, I believe, is ~t ... 6 s i b  Hatit. - .  

As a mat,t.er of fact Olliver was in t.he thick of t.he trouble and  h e  -mote t6 the 
Surreyor Generd that  while carolmd a t  the rillage of Amohn, on the  25th , 

my camp ... was at,tacked by a p&.y of Vmed Sing's home ; r n ~  propert1 a i t h  that  'of the  men 
pl~~ndered, and myself made a prieoner and sent on to  the village of Krot, the eeet of t h e  Rajah. 
On the 1st hqtant 1 was brought on to' Amb which on the morning of the 2nd was t a l e n b g  the 

. . British troops and  myseN set a t  liberty. . , - . -  *.' . . &.. 
. . . . . . .  

. . 'The  12-inch tlleodoli te...hRs...bee n seriousli injured ; it8 level ( \vertical ) is broken, and the 
limb ... bent. I t s  fitand too is missing. Two heliotropes and a telescope had previowly been 
detached by me, and...the men to whom they had been given st.arted for Dehfa ... on the evening 
1 u-aa made prisoner. Having noa no tents or clot,hing, in fact, having nothing whatever 
excepting two logbooks and the clothes I have on, I propose starting for Dehra to refit myself. ... 
Being ignorant of Captain h l'ernet's address, I...write to you directa. 
, To DU Pernet he gives further details ; 

At the -range of Amoha in the Jaswan valley my camp v a a  8uddenly'a8ttiacked by about 
'100 $orsemen and foot-soldiers, all well armed +th swords and matchlocks ; myself made s 
prisoner, and my esw rt... of 1 nail; and 4 sopoys of the Sirmoor Battalion ... stripped of every- 
thing ; their arms and accoutremen ts... all taken, -.. and they themselves msltreated. . . : . - . I< . :  -: 

My camp ass pitched far £rom the water, and all the people ... were obliged to cook ..their 
victuals at some distance from the hnte:-.. The s e p o p  had barely time to Lag down their 
oooldng utensils when they found themselves mu-rounded, and xithout even a chance of defend- 
ing themselves. ... I desired t.he naik to get his four mentogether and escape under corer of 
darkness to Hoshiarpur and report himself to the Officer Commanding there%-. 
.The party resumed work torrards the end of J a n u a ~ ,  and in due course Gorern- 
meat granted comlmnsation for the losses incurred-Rs. 817-1-10 t o  the  Guyreyor 
General For Go~ernment  property and  Rs. 800 t o  Ollirer for personal losses6 f 4131. . . During the four years of his surrey of Peshzvar [ 2 1 4 1  ] Jame9 Walker 
a r o i d d  all conflict nit.11 the border tribes, t.act.ftllly ret,rea!,in.cq or abandonir~g f o r ~ a r d  

whenever opposition threatened. His work Kas, m i t e s  tho Surveyor C-kneral, 
of a most interesting descript.ion, and at.tended with great risk. He had frequently to obtain 
nccasfi to his stations by causing diversions to draw off attention for a l i i t e d  t.ime, during 
which he had to take his observations, and then ride hard for life. By admirable tnct and 
mnnngomcnt as well ~q cultivating friendly relntions, ... he succeeded in conduct iq  'his work 
aithout collisio~i, and Fnth only a single accident, on which occasion his nntiro proom was 
1611ed6. 5. 

TTal!ier l~imsclf telb of volking near 
* 

%he tribe of &Treedie a h o  occupg tho contre and western portions of the same ranges! ... To 
g o  into their country excepting by force is nover possible for a European, and L a t  all time 
dnngorom for a native. ... I t  is dangerous to be near them. ... I should not h a r e  been justi- 
fied in remaining longer than absolutely necessary in such a district7. ' 4 
- T h e  valley of Ttnnizni a a s  reconnoitrod with con3iderable difficulty and dnnger. I t s  

inhabitants were most jealom of the approach of a European. ... The s u n e y  h d  therefore i~ 
be made cautiouslg f ~ o m  &tant. stot.ions, one of wGch n m  ... e mound in the plains wt. of 
a&ote. At  this mound some risk was incurrod, for t,he Ranizai's supported by their neigh- 
born the Saatteos,turned out in consideraLle force to oppose tho advmce of the  Ferinfhis 
into their valley, and by ope- a matchlock fire upon .tho part.g brought the reconnai~iance . . . . .  
to an abrupt terminationn. . . . . .  

. . . . . . . .  
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The Kookiliheyl and  Bussild~oyl Affreedies are respectively located noar the moutfm of the 
Khy le r  and Kohat  passes. ... There is little to  show in m p e  of m c h  a country, and ... t b t  
little was obtained with considerable difficulty. ... The operations of t he  surveyor were 
watched with great jealowy, and  on three occasions had t o  be terminated abruptly b e c a w  
the Affreodies turned out  in numbers and opposed all further advance into their countryl. 

In February 1852, IYilliarn James  took up  a line of ,triangles t o  cross the  h d u s  
and connect u p  lJTalkcr's .survey [37, 215 1, and narrates t ha t  he  had  been advised . 

to proceed direct t o  the  neighbourhood of Kapoor Gurhi in Eusofzahi t o  have an  interview with ' 
Captain Lumsden, t he  Depy. Commissioner of that  district, before commencing the workP. 
, A n  escort, ... 35 foot soldiers of the  Guide Corps and 6 locnl horsemen, had been appointed 

to  my  party a i t h  a h i c h  I proceeded t o  Toroo about 6 milas west of Kapoor Gurhi, and waited 
upon Captn. Lurnsden. ... I was informed by him that  ... the only place s t  ah i ch  he appre- 
hended danger ... aas...in the  neighbourhood of Tukti Bahi. ... 

As i t  u a ~  desirable t o  me to  visit this point before going further, and the escort Rith me 
be ing... too small for the  protection of my  party, ... Captn. L....ordered a troop of the Guide 
Corps ... t o  move out  t o  Goojurgirhi, the village nearest to  N t i  Bahi. The rise of a mountain 
stream near which Captn. L. as r e l l  w mp.elfuerepitchod tha t  night ... rendered i t  impradi-  
cable for me to  proceed the next  day to Goojurpirhi, and ... induced me to march on to 
Pesllaaar, merely leab-ing d party m.th a heLiotrope to p r o ~ e e d  to  Tub-ti -hi. ... 

A rumour hax-ing got abroad of a sahib engaged on some important duty beirlg on a visit 
to  Tukti m, a p ~ r t y  of the  Swat horaemen, ... about 120, came d o n  by night on the  troop. ... 
This party came u p  between one and t ~ o  o'clock in the morning, prepared a i t h  stratagem 
well as force, for being challenged by the sentry the men in advance replied "SRhib" and 
"Come on". The resildnr with the  troop, happening to be an-ake a t  the  time, came out, a9 
he supposed, to  receive me, but  a a s  quickly undeceived on perceiving the lighted matches of 
the  advancing body, being well aua re  tha t  no British troops betrayed their presence thus. 
H e  ... rushed back to seize h i s  arms gik-ing the alarm. 

The f e ~  tha t  were awake had to make a desperate stand against the  enemy who, firing a 
volley directed principally a t  the  risaldar's tent, rode into the camp cutting about on all sides. 
The nffray lasted till daybreak, bu t  owing to the darkness the only casualties ... on the side of 
the  troop were ... three sowars and five ayces. Those on the side of the enemy could not 
be ascertained, ... [ they ] having succeeded in cnrrying off their dead and wounded3. 
On hearing of this  incident Go~ern rnen t  ordered the suspension of the  triangulation, 
b u t  by the  time t h e  orders arrived, James  had closed his connoction. 

On the  Derajat  survey, 1855-60, which corered the strip of plain be t~roen  the  
right bank of t he  Lndus and the tribal hills t o  the west n u u l i ~ ~ g  south from Dera 
Ismail RhBn, Johnstone was equally successful in surreying the  rrholo ,line of 
frontier mithout serious collision mith the tribes r 2184  1. 

2 - 
Godm-in Allsten had  a narrow escape from a. ricious assault n-hen sunoging  

b e ~ o n d  J a m m u  in 1858. His area was perfectly quiet and the  people generally 
friendly, bu t  there was a brahman village, Siri, which lay under officiaI disgrace ; 
: If Austen had b o r n  [ m i t e s  3lontgomeriel what sort of village he had ...to deal with, 

he  would h a r e  avoided all trouble b y  not  going into the place himself. H e  thought i t  wee 
like any other. I think the  survey is generaLly popular ~ 5 t h  the people ; they like our regular 
payments. Wherever we go they seem g l d  to  hear of its progress. It is only sorno of the petty 
officials ... who occaeiomlly ... make difEculties. ... The &tnct  in which Austen was wor king... 
has been vieited by  several surveyors, and Lieut. Austen worked there for a short time, and eo 
did myself,'and I feel sure tha t  the at tack was an  exceptionnl show of feeling'. 

An enquiry was hold at the  request of the I laharkja b y  tho D0put.y Commis- 
eioner of Siall;ot, who found tha t  on the  2nd November 1655 Lieutenant Austen . 

entored the  village of Sin a i t h  two f o l l o ~ o  m.. .  a pri\.ato at?rvant and ... a guido, and nskod 
the v i b g e  headman, Ram Kishon, for a guide to ahon tho way to Adurnpore. The  h e d n n n  
rehqed, and...abused the officer. ... H e  immediately afternorris called on the inhnbitnnte to 
expel Lieutenant Austen from the d l a g e .  A s c d e  ensued in which Lieutannnt Austen a m  
'severely boaten, and left senseles~ on the ground a t  some Ystance horn Sui. ... 

.. The five villagers who were sent in to Sinlkote by  the Xaharaja to answer this enquiry ... 
deny all howledge  of the mntter, but  Lieut. Austen identified R a m  Riehon as  the  man whom 
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he tirat eddreseed, who refused to render aid, and who incited t.he villagers to nttnck the EngLkh 
officer. .:. As the  viUagers themselves ~ e n d e r  no ex~lanation, thechief Commksioner fin& it 
difficult to decide FM to the real oirc-hoes.. ;.. .There is no doubt, however, tha t  Lieutensnt 
Amten urn p-ievowly maltreated, 'and considering tha t  the  3fahnraja h u  a l r c d y  causod the 
villnge of Siri to be destroyed, :.. the Chief Commissioner deems tha t  i t  will euffjce to  send the' 
prisoners back to Jummoo Tfith a roco~~mendntion ... that. Ram Kidlen be imprisoned for one 
yonr, and ...[ two others ] for six months each. . . . . . . . . . .  
The Chicf Commissioner iurthor asked t h a t  t h e  h iahar i ja  should depute "an 
int,elligent rlative officer with two or three sepoys to accompany Liclitenant Austen 
or  any 01.110~ oficor v.ho ma;\. he 611rve~ing His f-lighness's Dominions" and also 
drsirrd t l la t  reqllests for aid sllould invar-iably b e  made t.hrough t h e  hl5harSja's 

. .  . officers, arid n o t  direct t o  t he  rillagers7. 
. -  . .. - . - -. 1 

. . . . . . 

CKIL A ~ D  : B R ~ T ~  DJSTR~CTS _ ,  J , . : .  . 
, -  . . .  . ,. 1 .  .... . . 

* As s e n a n t s  of the ' suyreme Government employed on national du ty  jt 
essential t h a t  6UT?7090TS should maintain close relations both  wi th  local district 
officials and with Polit,ical oficers representing t h e  central gorenlm.ent wi th  Indian 
states .  . On the  other hand the  revenue supeyor s  were servants of t h e  p ro \ inc jd  
gorernmcnts aork ing  in close co-operation with district officials, - .  and  their work 
seldom extended beyond certain definite regulation districts. . . . . . 

. Topographical sun-eys were as  a n ~ l e  organized by geographical areas, and n o t  
necessarily rest,ricted t o  local boundaries, though these were an impor tant  object 
of their attention. Trigonomet,rical surveyors, howerer, h a d  n o  professional con- 
cern wi th  pro-iincid or political boundaries, b u t  worked from one geographical 
point t.o another. They mere constantly crossing administ.rat,ire borders and  i t  .w;ras 
not. a l ~ a j s  e m  to maintain close contact a i t h  local officers. T h e  f o l l o ~ i n ~  &strue-, 
tions which t.11~ Surveyor General sent  t o  Garfort.h 'on t h e  Gora series t.hroug11 viestam 
Bih5.r were those no rmaU~ru l ing  in every trigonometrical p a r t y ;  

The Collector ... at,tends to these matters, nnd to him our applications are a laays  addressed. ... 
I shrill address the Government on the subject of your operations, and request that thenecessary 
directiorx may be gi\.en to the local authorities to facilitate your movements. -.. I must be 
furnished by you with ... the line of count.q through mhich pour operations will ...p ass, snd 
sjpccifj-ing the several Commissioners and Collectors whose aid and protection niLl be requi- 
site, ... in order that your parties may be duly supplied a i t h  provisions, and the arrangemenh 
for clearing tlie rays and compenqntiq the inhnbitnnts may be facilitntsd2. 

For t h e  Assam series Kicolson asked the  Chief Corumissioner t o  u a r n  
t;he authorit.ies ...to assist in the execution of my labours. ... As my advance party niLl be in 
Cooch Behnr immedintsly, permit me also to request ...y our making ...to the Rajah ... mlch an 
 nounc cement ... and ob tn in i i  for me a confidential man a i t h  a fea  peons frorn big court to 
s t t end  m y  camp d ~ n i n g  its progress through his country for ... rendering aid m d  furnishing 
supl'lies to  my party, of tho st.ren@h detailed. ... 

1 beg aleo,you will favour me ... a i t h  a general pamane  in triplicate addressed to  the land- 
.holders, go-stab, and others of Goalpara Diet.rict, directing them to supply pro\isions- -.. 
coolies nrld conveynnces for carriage of property-and labourers for building towers and remov- 

jungle, etc, which may obstruct the \<sue1 rays of the principa? stations. Every care aill be 
taken that  ...p nyment i~ 1n8de on the spotg. 

. It. was usual for sur-i-ryors t o  re13 on Ic~cal sources for food s l l ~ ~ l ~ l j e s  ; t.llcre 
$pldom any  at t c n ~ j ~ t  t o  i l~ l j~or t .  them. The S~irveyor Gtnr:ral \rrit'rs t o  tht: &Ur$ctor 
' R . l d ~ t  insl)ect.ing I)u J-ernct,'s calllp near Jall);-iiguri [ 29, 3 3 7 4  1; 
. 1. ..found nlnjor Du Yemet's party ... dopressed in spirit6 and s d e r i n g  from sickness. 

attributable to the v e v  inferior food furnished to them by the local authorities, who 
in some ~,]w,es ... sflord no nsaistnnce a11nt.over. ... The other dny...t.he P.ajah's d i~an . . .~ rorn i s& 
that Rupplios should be forthcoming, but the pro\-isions h a v i x  never made thoir appearance 
the rnornbers of my camp wc3m obliged ...to put up with ahatover they could obtain. 



The sickness now prevailing is 'eolely attributable t o  the  unwholwomenom of their food, 
picked u p  by chance. ... I . .hope tha t  you will ... exempt 3lajor Du Vernet's party from a 
repetition of the privations they have undergone offing to the want of co-operation on the 
par t  of the local ... authorities1. 

Difitrict officjds further  up  the  raUeg insisted t h a t  the  surrejors  should make 
their own purchases a t  the  central markets and refrain from harrassing local tillage*. 
The  Assistant Commissioner a t  Gauhiiti n-rjtes t o  Lane ; 

The impressment of labourera and the compulsory supply of m d  [food mpplies] is 
totnlly illegal, ... and I...would suggnst the advisnbibty of your draaing the latter from the  
mnrkets a t  Gowa11)nrah and Gowhattee, ... uhich  might easily be m g e d  by keeping u p  a 
few boats t ha t  could ... convey the ... supplies t o  some ghat [landmg s t a g e ]  on the Berhom- 
pootra..from whence i t  migh t  be collveyed by >-our elephants. ... 

T i t h  regard t o  coolies, ns i t  is impossible in many parts  of the district t o  obtnin men who 
are willing t o  work for hire, the  best plan would ... be to keep u p  a permment band of labourers 
for cutting jungle nnd erecting platforms. ... Your operations should be csrried on' in the  
aame wag as those of all other pubbc depnrtments r h o ,  except in the case of troops moving 
on the line of march, never m k  or expect any msistance from the civil authorities2. 

The Collector a t  Gohlp5ra was e ren  more emphatic ; 
X find you have issued 8 p m a n a  on the mufusil suthorities ... ordering them to mpply  

coolies and whatever else may be required for your people. ... I have directed the surbaraksr 
... t o  pay no  a t t ~ n t i o n  to your requisition, and I have to request you aill for the future refrain 
frorn making similar calk on the  fiscal oficers in this district. ... You must be perfectly well 
auare  tha t  you are wholly unauthorized t o  assume any such authorit?. 

There was constant dimeulty throughout Orissa in procuring supplies and labour. 
Saxton in particular was seriously held up  on his triangulation along the  coast b y  
lack of labour for jlrngle clearing [ 173-4 1. The  salt  department had first claim on  - 
t he  supply of coolies and  Sas ton  was exasperated a t  the  lack of as i s tance ,  and  
a p p ~ a l e d  to the  Commissioner through the  Deputy Surreyor General. The  Com- 
mjssioner explained tha t  there tras no  legal authority b_v xhich labour could be 
compelled to  vo rk ,  eyen on full p a j m e n t  [ M, 410-3 ] ; 

The Oficiating Collector has suggested t b t  ... e v e v  landholder [ be made ] liable to'punish- 
ment for refus ing... asqistance t o  e v e q  government officer offering due remuneration, but  t h ,  ... 
though theoretically good, b utterly impracticable. Before i t  could be camed out, the lmd- 
hold& m-t be  vested 6 t h  po=era to  impress labourers, and extort mppIies when not other- 
wise forthcoming, and the  people must be  subject to  punishment for ... resistance to the orders of 
the  Inndholdere. ... The latter aou ld  use the p o ~ e  re... for' thoir o m  purposw. ... 

hluch of the trouhle experienced by government officers arises from their own neglect of 
ordinary foresight. Lf a n  officer ... would arrange beforehmd ... for the carriage of necessary 
supplies, and their purchase from time t o  time, much of the difficulties comphined of a o u l d  
cease. ... 

There is an i nces~an t  cry in Cuttack for aid of labourers and supplies, ... the  meaning of 
which ... is either t ha t  the sufficisnt remuneration L not offered, ... or is not paid,  to the people, 
or that  they are apprehemi\.e of not  being paid. The...CoUector...vel-y properly, refuaes to 
interfere ... and indeed has no legal authority t o  do so'. 
Saxton was still loft n i t h  t he  feeling t h a t  n i t h  more goodnill s h o r n  by  the  Collector, 
aud t ,he.right stimulus exercised, landholders and  zu7nindars might h a r e  g i r en  
greater .help to his partgd- . - , ,  : 

S u r ~ e y o r s  suffored m u c h  trouble and delay in obtaining official permission t o  
fell trees on t.lloir lines of observation, and in gett,ing fair assessment of compon- 
sat.io11 to be paid [ m, 157-60 1. Pe>-t80n and Lane had pnrticular trouhlo in the 
congested area north of Calcutta [ 14-5 1. \'ill~gcrs wore difficult to  ~n t i s fy ,  and local 
officers often found surroyors high-hanclnd and inconqiderato. One oficer asked 
whothor i t  was reaLly necessary to  have caused " e v o g  treo in the old graveyard 
at Cossimbnzar to bo destroyed, and  tho monumonts t o  be broken off at the  top"". 

For  the Punjob revenue surcoyore the  Amritsar Commissioner issued a circular 
. . 

a I o n ; .  ., order IaJing $ox\-n procc~duro for nssess~nent of cornpens t' . . . . .-l.. . . ...- ' . . , <  - - - - -  . .: . .  . - . . . - . . . . .. * -... . . - . ; :  :... .,- .. - . 
.: :': 1I)Dn. 643 ( 72 ), to CoU. R n n g p r r ,  27-0-53. ' DDn. 706 ( 359 ), 15-104% ': 'ib.' ( 363 ), 6-1O2-68. 
4nDn. 6M ( 2%), Cornnr. Cultnck to DSO., 1 7 4 - 5 8 .  ' DDn. 728 ( B ) ,  S ~ r t o n  to Cob.  C u t k k ,  1 0 - 1 M S .  
' DDn. 477 ( 25 ), 16-10-47. 1 . - .  : .  . . . -. . . :.> .. , .. 



. . .  
.. There ehould be throe rate8 of compeniation; .... ( 1 ), for trees of mature age--( 2 ), for , 

trees of middle age-(.S ), ior young t r w .  .The circumference of the  sicma of each sortshould 
b e  C-fully estimated, and a common value applied to the  sum total of the 'resdta of a&. ,.T 

The common value will ... ~q in different localities. ... In rwpect t o  u~efulneae the  trees'' 
~ g h t . . ; f o l l o ~  the  ordor given :-3lnng~arnun-Talloo-Be~-Toot-Phool~e-Kuk~~--l . 

Sirs-Dogh. Bmeenm and Pmpul i.rees m m t  be valued at. higher ratoel. . , .. . . - ,.. i., . 
Fruit, t rms receive ten tirnee the average yield of a year, bmides the  comPensati&- 

for the ~ o o d .  T r m  go-  round wells for t he  shelter of cattle,  st.^., should be dealt n-jth 
. . 

as Bnnwnn and Pnopul troos*. . . - .. . . . ._ .: _ .  ' .... . 

. .: . . . ! . .. . 
I . I .  

: ~ o t h - ~ a m b t . o n  and  hlackenzie hnd occasionally sufleered obstructjob from 
off ic i Js , .~r  inder~endent poligars who11 \r.orkilig in 3Iysore or  the  torrit.ories o f  the  
x iz&m [ n;g66-72 1. I n  1845, '\Tau& writes t o  t h e  Resident in Hydersbad,  a s h g  
for st,rorlger support for hlorland's surrey, in  which 1, ' . .  . . . . ,  

1. ' 

opcrntions have of late been seriously retarded by ... hostility and ill-feeling on the par t  of the  
idzobitnnb of t h e  B ~ s s i m  T;'ircar, and offing t o  t h e  absence of requisite ... coloperation of the  
Iocnl iutlioritiea. F rom m y  experience in tha t  pa r t  of the  country, I...believe that. t he  ...in-. 
habitants ... are a ve? amiable and obliging rwe of people, 1oyalIy disposed tonards  their 0- 
Government and their B r i t i ~ h  allies, but  the  f o l l o ~ e r s  of t he  nnti\,e oficialfi rind chiefs are 6 
t .urb~~lent  set, composed of Ambs ... and ... adventurers from Hindustan and other parte of the  

. . . . . . . . 
world. -.. . . - .  . - . I  

I t  is ... nlu.nys good policy on the  part of the  surveyor to cultivate amicable relations a i t h  
the  aristocracy of t he  comitry in order t o  avoid t h e  opposit,ion of thoir servants. -.. It i s  in- 
ndlisable t o  lenve the field, because i t . i s  onlc by dloaing a determination to remain'in *pits 
of all opposition that  such people begin t.o find ou t  the  futility of offering opposition. I am 
ahnid ... tha t  Cnptnin nlorlmd's retirement into cantonments is a...triumph to  his opponenb, and 
will render it difitxlt to  re-establish himsnlf v i t h  tho people of &sim Circa?. . .. 

JJ7lcn tlle Surveyor General called for assistance in  the  Darjerlirln ~ i l l s ;  Dr. 
Caml,beU, who combined tlie duties of 'Superintendent of Darjeeling and Polit.ica] 
Qent for Sikkim [83,473], was at first alarmed by t h e  size of t h e   part.^, b u t  later  
ag-oed t o  meet all s u r ~ a g  requirements r r i t l ~ n  t,he limits of British territory ; .' 
bu t  in S i k k i ~  X hnve no powers or authority thnt cnn be useful t o  you. ... I have obtained the 
smrtion of t.he Government of Bengal t o  addrws the Rnjn on the subject. ... 

As regards 01,erntior~s in the Dnrjecling t & r r i t ~ ) q ,  I uhaU be readj' at once to  rnret your 
nislies in procuring men to clrar paths, and in ...p rovisioning the  persons so emploxed and y o u  
o m  people. I can also procure for you the sorvices of a aorkirlg par@ of the local sappers. .., 

I should like t.o hnve 8 or 10 days pre\.ious notice ... as  it takes some time t o  coLlect the  
best description of men, ... to erect shelter for them, and a place to  store their food4. 

n u  Vor~iet.'s assistants had much trouble when n-orking through t.he numerous 
small Sirnla Hill States5. After Dyer's trouble of 1649-50 [ 471 1, Du Yernet asked 
the  Superintendent t o  arrange adequate facilities for the  IbUoning season ; 

The ... success of the work ... aiU very much depend o n  t h e  assistance t h e j  receive from 
native authorities in charge of districts and tho native princes of hill statss. I t  is ... of first 
i o ~ ~ o r t a n c o  t h a t  tliese persons should understand the  object of the survey-ahich is entirely 
~ I ) o p p h i c a l L - a n d  the necessity of affording every aid in thoir poner ... furnislGg supplies- 
proper porsom to point out boundaries of districts-and correct Lists of .\ilinges-...also two 
chaprask to  8tt.end each camp to procure supplies6. 

H e  offered to meet  the pay of t.hese local cAoj~rEsis,  recovering it. i n  t.he ])arty 
cont.ingont bills ; "nithout their assistarice t o  carry ou t  your orders, parties v - o d d  
be  brought into collision wit.h rillngers were thog to  attornpt t o  procure  upp plies 
o r  ...gu idos"7 . B e  was appalled a t  the  prices dornarided i n  tile upper Sutlej  alloy, 
and  appealed t o  tho Surveyor General [ 203-4 ] ; ..  . 

1 m e q o ,  mong+ra i n d i c a j o m a n  or c u g ~ n i o  j a d o l o n o - t a l i  or shiz lam,  da20crgio rkoc+-&r, :;zyrhus 
j u j d a - d d  or m u l b c q ,  morua nllop?.ulai, - ~ ~ h w l a i  or oracio  mod<-eta-kilror or L&l, ocaciu oraLwo- 
sirirr, al/,i-io UL&-Parker. 'Dun.  f.26 ( 3 9 9 )  23-2-59. 'DDn. 453 ( %6), J u n e  1845. -'UDn. 
4GS (413,  418).  'id: 13-4-47. LorcludLng Sirmiir and Rndiahr, 27 i n d e p n d c n t  atstos had tobl  area 
jmt oror 1,000 aq.  milea; cf. Simlo Rill Slnlcd. 'DUD. GO3 ( 22 ), 4-1040. ' ib. ( 113 ), 91-1-51, 



Unlew provisiom us11 1)o hnd in my cnrnp nt rntcbs suited t o  tho p a y  of rlntivo c-stnblishrr~cn te... 
work in tho direction of tho Sritlcgo mltqt conso. Tho price o fgrn in  ribout R n m p u r  in D r r s s n ~ n h  
I oxpoctod wotild b e  a b o u t  20 aubm for tho rupoo, nnd whorl I ilrrived a t  t h a t  place i t  a n s  selling - 
st 24 seem for tho  nlpuc. B u t  ... sixtc.t,n Boors ordy woro nllowed for m y  cnmp ... e n d  only one 
r m r l  ~ $ 1 9  I)orrnittsd t o  s111)ply m y  cnrnp. ... 

T h e  whole of m y  pnhnrooe dosorted. ... I roprcscnted t h e  u r ~ r c n s o n a b l e ~ l e ~ s  of tnxing my 
pooplo for t h o  benofit of n buninh, and  thnt if tho anqi l  rvo~ild n o t  order t h e  supply of m y  cRInp 
a t  t h e  I L ~ U A ~  h ~ z n r  rates, t h e  a h o l e  of my mrvants  would r u n  nwny. T h e  resrdt has  been t h e t  
I)t~rt,iculnr ordors a re  isaued t o  supply me a t  t h e  nirrik fixed for bungalom-s, and  a t  this  plnce 
( Snrnnnn  ) m y  cnrnp ia ~ o r v e d  n t  1 4  seers for the  rupoe, with a deduction of one Reer i n  12, 
t l lo scor +veighing 77  inqtend of 8 4  Compnny's rupees. 

Or1 ndvnrlce t o ~ n r d - 5  C?lini 1 nrn t o  be nlloaed 12 Germ, nrld nt. Chini 7 scrrs ,  br,\ond ~ h i r . h  
plnce ... flour will be  much dearer. ... Xrverthlless cultivation is nbunrhnt .  ... 

?'!lo hill rnrn ... hnvo declnred their detorminntiori t o  dccnmp if I would n o t  incrrnse their 
pny. -.. At.t.n at Dchra  sells at th i r ty  seers for tho rupecl. 
. Tho necessity of i ~ ~ c r e n s i n g  t h e  pay  of m t i v o  es tnb l i shm~nts  whilst in t h e  hlLq involves 

addjtionnl expenses thnt,  will fall unoqrlnlly o n  my s u b - ~ s s i s t n n t s ,  those t o  x h o m  t h e  most  
diffic~rlt  work iR n ~ s i g n e d  having a b o  t o  incur t h e  pcantest espcnqe. I n  regulnting t h e  hill 
slloanrice [ 35, 375 1 i t  was supposed t h a t  hillrnen could be  hired a t  four rupees per mcrlsem, 
but ... tlrey refuse t.o serve though they receive six. ... 

I have pinrnnteed t h a t  ahorlevor at.8 in my cnrnp is l e s  t h a n  16 Comp;lny's soem for  t h e  
n ~ p e o ,  t h e  difference ~11311 be made good to every scrvant  in cnrnp a t  t h e  rnt.0 of I +  seers por 
m n n  per dierr~, which has  given gelicrnl sntisfaction2. 
This ;trrs~lgerncnt was in d u e  c o u l w  approret? by Government. 

The S1111~rirlt,cndellt jtist.ifird thcse high prices ; 
In n thinly populated arid ill-cultivated c o ~ m t y  like R ~ ~ < i n h i r  srlpplie's ~ n , w t  ever  rernnin 

scwce  nnd ... d(.nr [ In, 41-3 1. but ... it, would be  highly irnproper for m e  io require thnt  the  
people ~ h o u l d  dispose of their stores nnd property s t  arbi t rary rntcs fixed b y  me, a n d  other  
t h a n  a h n t  the? thcrnwlves corlsider fnir rcmurleraf.ion, even for tlla s u y p l  o f p ~ r t i t , s  ernplo?.rd..; 
in ... import;lnt public du ty .  ... T h e  only int.crference on  n* pnrt ... has been t h o  signing ... lists 
of prices. ... These ... a e r e  of co t~rse  not  fixed by me, bu t  by  t h s  t raders  thcrnst.lvc?;s. ... 

A B  t h e  party of Captain D u  Vernet advances fur ther  into t h o  interior,  uupp1ie.s must ... 
Rcnrcer a n d  denrer, e n d  i t  is impossible to prevent this. All thn t  I can dn  is t o  endeavour 

to ancure for Captnin Du Vernet every facility for rm9king his o m  arrangements  u i t h  tho  
po&i)le...for ~ u p p l i e s ,  a n d  to prevent  all interference on  t h e  part. of tho rapaciouq authorities 
of t h o  country in enhancing for their o m  porsoml ndvnntnga t h e  pricos of all nrticles. ... 

a I have  deputed  n confidential r u m  t o  a t t end  Captain Du Ternet 'e cnmp3. 

Ae a gtrleral rn10 local pooplo viere quite ready to assist so lorig as they xero 
1)roporly paid. Chrrprcisis ~ e a r i n g  official badgcs were definitaly useful b u t  in arcas 
w-htle there IIas gcriuine scareit)- local officials could give but  little holp. \T?lnn 
Stranga cornp1,zincd t h a t  ha was left " to  car? on tho work in a rnost clifficult 
country a s  h r s t  I rnightW[38-9, 483 1, the Surre;vor General obserred t h ~ t  
u i t h  rnrn exceptiorw, I have  riever found a n y  dkpositlon on  t h e  pnrt o f  civil authoritice t o  
render ~ s s i s t a n c e .  ... T h o  best  a n y  i~ t o  plnco little relin~lce on ~ i ~ c h  unccrtnin aid. Undor 
eirnilnr circumstnriros I u ~ o d  t o  d m p ~ t c h  betimos n t ru_i t~~-orthy mnn of tho  eqtablrslmerlt  t o  
r w m i t  t h e  benrers required4 [ 1x1, 410-1, 418 1. 

There --era indeed many areas whore no local hell) could be esr)r\rt.crl:, arld n l l r ro  
it wa9 irnparatire for t he  surroyor t o  equip hiruself befort?hnn8 with e v a r ~ - t . l ~ i n g  
t h a t  hs might ~ e n t .  ' A  local police officer told Strango t,hat in parts  o f  Sind x-here 
ird1nhit.nnt.a conqi~t.od only of horcLqmen, I found i t  nlmost impo%3iblo tu gct  hold o f  a l ebo~l ror  
to bring tho  littlo a n t o r  I rcquiro for my cnrnp. nrid it a t L s  trittl t,hc+ grc)nt*.st cliflir~llty, t.hnt 
I oould got n f e n  rnpn t.o cnrry my plnq out aIr(~(~tirlg. 1 ~Ilot11(1 tliirlk thnt, it U I S ~  1itt~r1-j irn- 
po%~il)lo t o  got a n y  o r  tho ~)ool)lo o f  tho count.ry t o  d o  h)chggnrio.q work, nnd t lui t  i t  is jtlst u 
ohu~nce wl~nthor  thrro nro a n y  ~)oopIo, n 9  thorn RrR no perrnnnont villngrs, ~ r l d  t1)o rnovornnnh 
of t h e  different tribes depotid ontirely o n  thore being n supply of a n t c r .  ... T h o  pooplr ... 
s u b s i ~ t  nImoef entirely on  milk, which ifl t h e  o d y  nrticle of food procurn1,lo there5. 
- . M%en pcrniission n.89 obtnirlcd for nil Vorr~ct t.o cr~n-y thoNort,h-TITest longi- 
tudirlnl eor-irs tllrorlgh the t~:r~~if.orit-s of t h o  hj:?llnr?ijn of J n m m ~ ~ ,  i t  was carefully 

. ' la th  i~ conrw nhmt flo~rr. ' 1  1 %  ( 3 ,  I - 5  ' U D n  641 ( l o t ) .  S u p l .  Simln Stxtos, 
!ON., 30-4-71. '1)I)n. 010 ( 1P41), 29 Cb-:~ l .  '1)T)n. 0% ((4, 21-10 53. 



oxplninod t,hat t h o  purpose W88 . " to  secure the moans of completing 'the surrey of 
o w  oun territory, and not t o  obtain a m a p  o i  his". The curreyors Kere "not  t o  
require the  nan1es.ofv ~i l lages , .or  an-j- informctt,ion ... respectsing places bejond OL& 

. . own frokier  I 3 5  1"'. .Du ye,met -was t,old tlmt the llshariija would dopute . : - -'- 
a t rue t~or thy  m a  as his representative and a suficient p a r d .  So'long ~s t.he hlalzaraja & 
in Cdunero, or is too far disi.ant from you to al lor  of read1 reference, you had better address 
your communicat.ions to his son, JIinn Rumbeer Singh, a t  Jummoo, sending copiw..;for the 
information of t.ho Roars. .Copies of the ... form of nddress ... to both the hlnhnrnjn and his son 
are heren-itdl enclosed. ..: You aill enforce strict, at.tcntion to them on your moomhee, aa 
mch matters are viewed in 8 very grave light by ~lotive princes [ 4 7 1  12. 
'The t,roul~lrsome affair of Trikota Hill was t'aken Inore ser iousl~ by t,he British 
aut,horit.ies kt Lahore than by t,he hl5harlja a t  Jammu [ 3 5 4 , 4 7 2  1. 
. b n e  rece i~ed  a n  unexpected welcome vhen he risited Patisla in 1855 t o  resume 
xOrk on the  R.ahun series [ 50 1. He marchod in on the morning of 29th October ; 

Although so fnr back as the 29th Septr., I b d  addressed the Commissioner and Superin- 
h d e n t  Cis-Sut,lej States, soliciting aid in furtherance of our operations through Pattiale 
territog, yet up to our ~ m v a l  at S h e b i p ~ r ,  hax-ing received no answer, 1 deemed i t  ad\ianble,.. 
to ddress  His Highness the Jlahnraja direct, and did so ...in the true eastern s t ~ l e .  The 
r e d t  x a s  tha t  that, same night a naqeel from His Bighness uas  announced in our camp, who 
next morning accompanied us t.hrough the city to our encampment on the other side. ..; 

His Highness .hnd started off the same morning in compnny a j t h  ... the Depu* Commis- 
sioner ... on a ~hootihg excursion. On our arri.rynl a t  our encampment ... one of LTie Hjghnemes 
ininntry regiments 'A& found already d r a m  up in review order. Presently the  corps am 
put through all its evolutions, and out of cour tcs~  for the attention exiuced, I witnessed 
stnndiug all the r ~ r i e d  manoenes, and a t  the conclusion expressed high gratification on the 
discipline of the corps and the honour done me. ... . . 

1x0 askeel ~ h o  escorfad us through the c i t , ~  stated that his brother would attend our 
camp bj order of His Highness, ... and afford all requisite assistance during the course of our 
operations in the Pnttiala t e r r i toe .  , . , . .  . ... . . . I  . . . . .  

3Io1ltgomnrie'st~arted his surx-e~ of Kashrnir and Jammu ear l j in  1855 ~ 3 t . h  a 
warning that, t.he success of t,he s u r ~ e ~  depended large11 on t,he g o o d d  of the 
&Iaharii ja and lis senan t s  [ 221 j. The extent of the surrey v-as t o  ' 
deprnd on the judgement of the political authorities and the opinion of the Nnharejah by 
uhjch SOU must be guided. I t  is our object to  c n r q  the ~urvey  as far as practicable, and ... 
to obisin the m e m  of roctifyhg our imperfect geographicnl knowledge of the regiom beyond 
British influence ; hut ... it. nil1 neither m w o r  t.o risk the safety of the party nor to ent.aryle 
Government in political complicat.ions4 [ 237-8 1. 

Some fire Sears earlier t,he British authorities a t  Lahore had ksued rules for t,ho 
beha~iour  of risitors to Kasllmir ; 

&olios to be settled with ... daily, and to  receire 3 Company's annas for e\,ery march of 
*en miles, and half an nnna for every 14  miles above ten. 
, X o  interference is to be offered to sardnrs, thanndars, or other sen-ants or subjects of the 
Nnharnja, and n o  calk to br? mnde on them except in decided emergencies. ... 
, Lf ... a traveller or his sorvants be brought into contact a i t h  the Nnhnrnjo, his son, nephew, 
or any of his ~gente ,  they must remember they are travelling in the dominions of an independent 
sovereign, and must trent.him and hb .officers with respect. -.. 
. I n e r e  there are bazsr or shops, their sen.ante should go to them and not force grain doalere 

attend a t  their tents. Travellers proceeding to LRdali and other pleces uhere food ia not 
procurable should trike supplies and cnrriage e t h  them, and should not &e demands on the 
Mahhrajn's sorr-nnts. ... hlulos are the best cnrringe ... and mnke travellers independent of 
local aid. 

O&!ors proceeding by n a y  of Bhimbe? d l  obtain 8 s e n a n t  of hfnhnrajn Goolab Sin+ h. 
scompnny them, ... P n p e n t  of coolies should not be m ~ d e  throufh them, bu t  in their pm- 
mnce by travellers themselves8. . .  

Jlont,gomerie mado a point of calling on the 3lShar5ja ear1-j- e.rer;r Ff+kson t o  keo; 
in I)ersorlal touch xit.h him. H e  T I T ~ ~ c s  after a t h r e e - d a ~  wait a t  Jammu,on hie 
way u p  in April 1856 ; I 
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I anw tho hii\hnriijn ynnhrday nftomoon, Gvop-thing went off very well, and the result 
will be wou *worth the  few b y 8  tha t  I lost. 1 was getting rather impatient about  it1. 

The Surveyor Genera1 was needlessly distubed by the MEharBja's &eas in 
1857, thinking tha t  jte fatal terminfition might complicate political relations, and 
possibly lead to  the withdrawal of the survey2. But on Gulab Singh's death on 
2nd August, he was peacefully succeeded by his eon Ranbir Singh, m-th whom 
hlontgomerie's relations remained just as, cordial as a i t h  his father. Gulab Sin@ 
had been a good friend to  the survey and, writes nIontgomerie, 
even a t  the  very lnst he  was exerting himself ...to show that  his expressions of g o o d d  were 
something more than mere words. ... Personnlly I have much to  t h d  the late hInharaja for, 
in the steady and cordial assistance he was kind enough to  afford me, ... and I feoI sure tha t  
I a m  expressing the  general feelinp of all the  ofiicers and awistants under me when I m y  
that  we ermpnthise with His Highness a t  the loss he a s  sustained. ... 

1 would have sent  a persian document but  doubted the power ofmxselfor my moonshje 
to express adequately in a foreign language what  I wished to s a p .  

&ring the tragic erents that  broke out in Ludia nearl_t- three months before 
the Alaharctja's death Rashmir remained entirely peaceful, and Jloutgomerie's 
s w c ~  proceeded undisturbed [ 228, 238 ] ; the excellent spirit b e h e e n  the survey 
part,y and 3IBhariija Ranbir Eulgh and his of3cers rras maintained right up to the 
close of the surrey. 

In his report for 1860, Jlont.gomerie describes the conqut,st of Gilgit for which 
R,anhir Singh had made elaborat,e prepsmt,ions ; l a c n g  in large supplies of food a t  
the forts of Astor and Bunji during the summer of 1859 ; 

Hitherto one of t he  greatest obstacles to  ... a succe.isful attack on Gilgit has been the difiicu.lty 
of getting supplies, " a  small force ... a a s  sure to  be defeated and a large force t o  be starved". 
To obviate this a hundred ponies were put  a t  each of the 17 hnlting places b e t ~ e e n  K a s m  
and &onjee, ,.. and a h i h t  the weather permit,ted 100 miles of &rain were delivered dsiI.. ... 

June-Jdy of this year [ 1860 J several detachmente of Bepop were moved upon Gilgit, 
mustering finnlly a t  Boonjee to  about 4,000 men. ... The whole body then advanced upon 
Gilgjt, ... the Maharaja's force losing one mun by th s  bursting of B gun, and the  Gilgities leav- - 
& one dead man in the  fort, supposed to  have died a natural death during the siege. ... 

mccessful expedition has had a v e g   holeso some effect on aU the potty tribes lying 
between Gilgit and the  Cabul territories4. 

At a royal darbar held a t  Srinegar to  celebrate the victory there were de1esat.e~ 
from Wtr i i l ,  Dir, SvBt, Kolai-PZlas5, for the f i s t  time, besides those from Chiliis, 
Nagar and Hunza "who hare  been in constant attendance for some gears". 

Among the minor results of the expedition [writes 8Iontgomerie] was a great influx of pre- 
son b... from aU the chiefk between Gilgit and hafuistnn. Perhaps the most valuable in the  
@yea of the  Curator of the  Asiatic Societg's museum would have been a splendid l ire male ... 
-khor. .... Thk aaimal was introduced into the full durbar p ' d e d  by four men with guy 
ropes. It was really a handsome animal, of a Light f a a n  colour, in good condition, with a 
capital pair of horns, and  a h e  long beard. The t,op of the mnrlihor's head was perhaps 
five feet &om the ground, the horns towering up above all the men in attendance. The  
keepem ...q-i dently held him in the greatest respect though he hnd been a captive for at  l e t  two 

The markhor was' a preeent from the chiefs of IFholi-Palus on the Indus''. 
The Chilmes sent  in some v e v  h e  hdf-domesticated goats, a part of uhich the 8lohuraja 

distributed amongst the  European vi3itors to Kashrnir. One of these' goats now in my  pis- 
-sion hss a very h e  pair of horns of the rnarkhor kind. ... 

A great many b a n e  [[nild ass ] b v e  beon seen. ... I have =etched a herd for a long 
time a t  a short distnnce mith s telescope. I haye not  honrd them calling, b u t  3lr. Johnson 
who caught a fool thia year says they brny, and the natives a i t h  my  camp say the anmo. I 
saw a very large sldn of a Kgang shot by Mr. Johnson t h k  senson in Rupshu. There was 8 
black mark all the wag d o n  the bock, b u t  not  the lsast sign of any stripe on tho shoulders. The  
a r s  and tail struck me as being Wie those of a mule, and I thought them gonornllg v e g  high 
in the  withers, and  much larger than any of the nild asses of the Salt Range, ... though bear- 
ing a strong resemblance to them [F, 2 4 5  ]'. 
. ., .I . -  - . - " 
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. ' -  Moritgomerie's wide' knowledge'of.the geography 13 the oountr~  contiribtitea 
effactjrel~ Gb t k e  in&rchption of ti body of mutineers irho had escaped from Peshkuat. 
in 18571, and q d i n  in'locating the cause and source of the  disastrous flood which 

- .  . - , . - .  . , . . swept, donn  the Indus in August 16582. . - .  .. .., - ;  
... . ., . , .. . I . .. . . . .  , . ;.. ,. 
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The EepoT mutiny of 1657 broke out a t  3Ieerut on Sunda~-.lOt,h Ma:- and epread 
i.apidlT- to an militaq- st,ations south and east from Dslhi. The major mi l i t ag  

n-hjch f o l l o ~ ~ e d  were the ~iegc; of Delhi \r.llich ended rrjt.h its capt,ure by 
t,j1e B r i t i ~ h  on 14th September, and the siege of Lucknow b- t,he rebel forces where 
the  Residencr was reliered on 18th Korembor arid t,lie c i t j  capt.wed b- t+e British 
during JIarch 1656. There rrere scattered out,breaks a ~ i d  general unrest a6 far as 
Dacca, Sambalpur, and KFigpur. In the face of local out,breaks the Punjeb was 
stronglj held by t h e  Brit.ish under the leaders'hip of John Lamence at Lahore 
though for many months t r a ~ e l  off the  be.atsn t,racl;s was fraught n i t h  danger. 
TTide srea6,of Oudh and the U p p r  and Central Pronnces were scenes of rarage 
and bloodshed and mil i tag  operat.jons t,hroughout 1858. . . .  . 

On t.he day that, news of the first outbreak reached the S u r r e ~ o r  General a t  
BIussoorie, he m o t e  to offer his serrices as a combatant. officer, but  was directed t o  
remain in charge of his department. n o u g h  his first reaction was t o  guard against 
any local disturbsnces a t  Dehra Dun or Jlussoorie, he like many ot.liers underest.i- 

t.he danger. - On 22nd 3 l a j  he m o t e  to  his head draughtsman at Dehra ; 
&tllough no immediate danger is apprehended, y e t  I...gke you discretionary power to 

fall back upon m y  he~dquer t cm [ in ~lussoqrie] .  .... h t h e  event of your being obliged 
le~x.e Debra, ... you aill...pacli u p  and bring n i t h  you such original and valuable maps and . , 
doclunentc RS YOU m ~ 3 ;  deem most. worthy or  presen.8t.ion. .. . . . - . .  . .  . . . 

On t.he 25th he urot,e to I,a~nence Clarke who was marching t o  K a - ~  T81 wit,h 
. . . . orders t o  fix the posit,ion of Ki_amet Peak [ 66-7 1. . 

m e  mutinies ... have not  spread. Our staunch troops are  c o n c e n t r a t 4  on the  disturbed 
distrjcts, rind beyond the interruption of the  post, and d k t u r b ~ n c e s  caused bg- thiexing scoun- 
drels, there swms to be no came for alarm. bly o m  belief k that the disturbance d l  be 
T l j c k l ~  settled. 1-our party,  I think, nill be quite safe pursuing its peaceable vocntions in the 
hills. y o u  can ...g o on u i t h  the  a o r k  hs if nothing hnd happened, unlffis ?you are ordered 
bS the  cix-il aaut,hrxit.ias, ... or any circ~mst.nnces ... render it. exppdient for you to  ait.hdrnaA. 

:Debra Diin xas garrisoned b -  the Sirmoor Rifles, a reginlent of Gurkhas, and 
wjt.h Jlussoorje remained undisturbed, t.hough urlder the  SurreFor General's direc- 
tion all s u r r e j  officers and  assistant,^ joined t h e  local defence corps, and vi-it,h the 
more stalwart 'Indian. rollon-ers rrere f~rrnished +t,h arms. Amongst the  units 
assell~bled a t  heai lq~ar t~ers  were 'the Rahun series under H e n q  Keelan-rrllich 
had closed field w.ork near R e ~ i r i  in April and marched u p  through JIeerut. OILIT a 
fen- weeks before the fatal I0t.h >lay [ 50 J-and the Jogi-Tila party under Tennant 
rrho left t o  join t.he army before Delhj on 15th August. Both these were 
fulI3 occupied n i t h  ciomputat.ions. 

The Great. Indus series ur~der \T1alker and R.obinson's topographical party a e r e  
hot,h at. 3lunee vilere Robinson made himself usefill during somc minor local 
disturbances and all the assistants joined the  local dcfencc. corps5. \Viikcr joined 
the- I'unjab military column at. I!5:!rr-a111indi durir~g J Ia1  a n d  nlarcllcd v i t h  it. to  
Delhi where he was wounded on 14th July and aftor atstacks of d-j-senterj and 
cholera granted sick leare to l lurrm.  He resumed charge or the Great Indus 
Eeries ir! X o r m b e r .  The fi~shrnir 6ur-c-e~ continued work undisturbed [461,485 1.' 

Assam xas not affected though the t.rja,ngdat.ion partj- uudor Lane had sorno' 
anxious mont,hs a t  G a d l d t i  disturbed b~ rumours of disaffection amowst  the  troops . . - .  ' . . .  , . . .. . 
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at D b a c a  nr~rl CldCCayong [ 31, 484 1. T h o  fapagrnphica1 parties working in the  Orissa 
States were temporarily switched to  minor triangulation along the coast [ 173-4, in. . 1. 

The Calcutta offices under Thuillier were largely employed on  maps required 
for British troops marching u p  country to join in military operations, and  by th& 
forces engaged in t h e  Centrral Prorinces [ 314-5, 349 1. . 

T h e '  re-ienue survey suffered a dreadful cat'astrophe when the  part.y - under 
Franc& Burgess' lost all i t s  nine oEcers and assist,ants --it,h their wires and families. 
eleren women and children, all massacred a t  Jhgnsi  [ 267, 364,396 1. Hamilton's 
partv xorking in Bharatpur in May 1857 -was more fortunate and suffered no loss 
[ 266 1, but  BIag ra~6 ' s  party x ~ a s  ileeplj- in\-olved a t  Saugor, and the  forest su r t ey  
detachment a t  Gorakhpur under T'aughan had to  beat a retreat in August [ 263 1. 

There rra; naturally -iery serious ult.errnpt,ion to  c~mrnunicat~ions, especially 
between.Dehra Diin and Calcntta, but  0110 packet of sun-ey instruments x a s  
entirely lost. A letter from JIulheran a t  Ellichpur, 
post.ed on the 6th October, ... reached Dehra on the 5th Xovember ... clefin and in good order. 
Parcels, h o ~ e v e r ,  may b e  u n ~ b l e  to  travel a h e r e  letters are transmissible. The direct route 
from Sd la rmpur  t o  Calcutta has been closed since 6th June, and is now only open for t - tole 
letters. ... The country from here to Delhi and A p a  hm subsided into t r a n q ~ d i t ~ z .  

Offices of manjT civil district. h ~ a d q u a r t ~ e r s  =ere broken open and sacked, result- 
ing in the loss of maps and other records of t,he revenue s u m e p .  

James Smith, on transfer from t,he Jogi-Tila t o  the Coast series left Dehra on 
1st October 1857 and trarelling by boat r i a  JIult5n to Karlchi,  and then by sea 
to Bornbay and Calcutka, reached CSitt.ac1; in Jlarch. 

elephants left Dehra DCin on 5 th  Mar bound for Cuttack, and reached 
Jleerut on lOt.h, the  day  of t,he outbreak. T h e 1  m-ere siezed by the  rebels but  
erentuaUy reached t,he Cornmisariat a t  -UIahrib,?d and brought on to  tho books of 
t ha t  departme~lt .  T h e  chaprcisi in charge, b y  name Ramlag,m S a h ,  fidfilled his 
t rust  ~ 5 t h  remarkable fidelity [ 374 1. 

Waugh records t h a t  a t  the  suggestion of Tennant, "orring t o  the  shortage of 
hard cash" in Dehra DCln District, "a paper circulation" am int,roduced vhich 
"ansn.ered its purpose ~ e q -  h ell". Throughout t.he emergenq the salaries of all 
g o ~ e r m e n t  s e r ~ a ~ l t s  were paid t h e e  months in arrears [ 3 7 6 ] .  

On 7th October, .Fnt.hin a month after the  fall of Delhi, the Dehra Dun  offices 
were able "to resume office business steadily ", and M'augh reported t h a t  
the field operations have ... been attended with a fair m e ~ s u r e  of success, and in some inetancee 
Kith extraordinary good fortune. h'ot a single disaster of any consequence has o c c ~ m e d  
... and all the valuable records and instruments of the Department. me  perfectly safes. 
Zn this h e  excluded all reference t o  rerenue surreys. It rras some m o n t h  later 
t ha t  .EUiot Bron-nlow, on  16t.h March, lost his Life by an accidental explosion during 
d t a r y  oporations a t  Lucknow. After two seasons with the  Kashmir sur rey  he 
had volunteered for military duty  in Sept.ember 1857 [ 229, 380 1. 

Probably a t  the request of higher authority, Waugh submitted a lengthy memo- 
randum on t,he causes of t he  Mutiny, the  reasons for its measure of success, and the  
steps he thought s h o ~ d d  be taken t.o prevent a recurrence4. 

. The most important  sequel x a s  t,he assumpt,ion by  the British C r o m  of all 
responsibility for the  Government of India  from 1st November 1858 [ I 16. 

The two topographical pnrties in Orissa had  spent the  rscess mont,hs of 1857 
quietly at Cuttack, b u t  t he  Commissioner could not  approre of their employment 
in the  T r i b u t a g  States t he  folio%-ing seaeon 11731, as it would be  imprudent to 

. . .  
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carry on any of the usual survey operations this cold eeeson in the Tributary Mehals, or 
adjoining tracts. ... There is an insurrection a t  Sumbulpore, and the wild and excitable people 
of the neighbouring territories are very liable to be influenced, by designing men, who ... would 
... inisrepresent your objects. ... Although no disturbances have as yet ... arisen in my o m  irn- 
media& jurisdiction, I cannot say ... what may not be reported tomorrow, and in the event 
of any ... attack on yourself or party, I have no means whatever of assisting you. ... If you 
were accompanied by a strong guarcl the case might be different, but none is available1. 

There was considerable anxiety at Dacca ; and Swviney writes mllilst holding tempo- 
rary charge of the revenue survey party recessing there [ 2 54 ] : 

13th June ; we have heard from Sylhet. ... The regiment of Native Infantry located there, 
although in a state of discontent and insubordination, had not broken out in 8ctllel revolt. ... 

A private letter from Chittagong received only today has informed the Magistrate that 
3 companies of the 12th N.I. ( 7 companies of which had been disbanded a t  Barrackpore about 
a month ago ) had mutinied, and that there was a talk of their marching to Dacca. ... 

The officers attached to the two companies here speak in the highest terms of the fidelity 
of their men, but by this slight instance you may judge. ... Of late yeara the charge of the 
guns ... have been placed with the soobadars. The senior officiating cap tain... was induced. .. 
to take the keys into his own possession. He went over to the eoobadar for them, but was 
very politely refused. The man said that the keys of the powder magazine had been ...p laced 
in charge of the soobaders ; ... the officers seem afraid to enforce their orders. ... 

The Magistrate has applied ... for a company or two of Europeans. ... By turns, the officers 
in company with some of the...inhabitants patrol the streets all night. ... Guns, pistols, and 
revolvers are kept loaded and reedy ...in every house. ... The nuns as well as many of the ladies 
sleep on board of boats since this panic wes started, and many of the ladies with their children 
have already left for Calcutta. ... 

18th June ; Everything is quiet here a t  present, but we feel o~waelt-ea 8s if sleeping over a 
mine, not bowing what an hour may bring forth. ... We are anxiously looking out for the 
arrival of the detachment of marines despatched from Calcutta on the 13th instant. ... 

There is every probability of an outbreak if the marines on their arrival go to disarm ... 
the two companies. ... We fear the disaffect.ion that will be created in the regiment a t  Jal- 
paigurree, of which the two companies form a detachment. ... 

Dacca, although FUI ancient city, consists for the most part of thatched houqes, and the 
least that the disbanded aepoye can do here will be to burn the city about our eara. 

Since writing the above I have just heard that the m a r b s  have arrived2. 
There was no outbreak either a.t Dacca or Jalpiiiguri, but three companies at  
Chittagong mutinied, plundered the treasury, and marched to Sylhet and CBch~r 
where they were rounded up by the Sylhet Light Infantary, but not before they had 
sproad alqrm and despondency to the triangulation party at QauhLti [ 31, 482-3 1. 

As work on the Rahun and Jogi-Tila series had to be suspended during season 
1857-8, the Jogi-Tila party was employed on the southern end of the Greaii Indus 
series, laying out the approximate series [ 46, 51 1. Armstrong marched the party 
from Dehra Dan to Ferozepore during November 1857, and was held up there for 
Some weeks awaiting favourable news ss to the safety of the river journey down the 
Sutlej , a British officer having been murdered some weeks earlier. The civil authori- 
ties eventually allowed him to proceed under protection of a haddar 's guard ; 

Considering that my party ia prooeeding only on a preliminary survey to eeleot stations, ... 
I have. ..but a few instrurnenta of inconsiderable value. ... My burden oonsista of bambooe and 
ropes principally, which.. .is expensive in carriage, and it wes to avoid this expense and to gain 
time. ..that the Surveyor General euggested my progress by boat. ... 

Now that the disturbed district has been reduoed to tranquility by the energetio meesures 
of the Punjab authorities I would prefer talrinp the river route to the land one3. 

He writes later to Walker that, with the concurrence of 
the authorities end the weietanoe...of the C o h i a t  Department I shall leave by boats 
on the 12th inatant, ad-D.v.--reeoh Mithunkote about the 26th with a hvilder'e guard whioh 
the Brigadier oommending has kindly furnjahed me. I apprehend no molestation on my way, 
and I shall not f d  to uee every p m u t i o n  ...to prevent surprise or atteokP. 
The journey WM completed without incident [ 48, 415 1. 
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Whilst Robinson had some trouble at  Mmee, chiefly in the procurement of 
khldsis [ 213 1, the Kashmir party was hardly affected. The Surveyor General's 
letter dated 25th May telling of the outbreak did not reach Srinagar till 1 l th June 
[ 228 1, and Montgomerie replied at once ; 

I have no intention of stopping the work if I can possibly help it. Indeed I should think 
twice even if the Chief Commissioner were to recommend me to move, at any rate until I h d  
finished K ~ h m i r  itself. Shelverton [ on the CheGb ] is the only one that seems to have been 
in the least disturbed by the emeute. The people of Badrawer have got some reports among 
them, and have made it an excuse for shirking the snow1. 
He found it better, however, to rainain himelf at  Srinagar, where MBhar5ja Guliib 
Singh was dangerously ill, and he deputed Bromnlom to take over the principal 
triangulation across the Deosai Plains [ 229 1. 

In consequence of the mutiny in the plains [ writes Waugh 1, and the much increased M- 
oulties in getting eesistturce, cash for drafts, etc., Lieut. Montgomerie found it absolutely 
neceesary to remain near the Maharaja. ... I t  was only by the most urgent representation and 
constant personal interviews with the Meharaja that ...[ he ] was able to procure the necessery 
aasietance for Lieut. Brownlow. The Maharaja was willing enough ... to order this assistance, 
but ... the petty officials no longer showed their usual alacrity [ 228, 236 1. ... 

As the mutiny down c o ~ t r y  progressed, ... Lieutenmt Montgomerie found that his drafts 
on the Company's treasuries were looked upon as so much waste paper, though the Maharaja 
was kind enough to advance money on Lieut. Montgomerie's note of handa. 
On hearing of the fall of Delhi by express message, MBharLrBja Ranbir Sin& 
ordered a royal salute to be fired a t  Srinagar on 26th September. 

During seasons 1857-8 and 1858-9, Mulheran's party in BerBr m m  greatly 
interfered with by bands of Rohillas [ 179 n.1 ] under Tantia Topi and other leaders, 
who were moving through the country in search of loot, much in the same way 
as the pinddri marauders of earlier years [ m, 82-4 1. This unrest was definitely 
an aftermath of the sepoy mutiny, and the numbers of these freebooters was 
oonsiderably swelled by the sepoy mutineers. A large force under Sir Hugh Rose 
spent the whole of 1859 in quelling these disturbances. Tantia Topi had been 
involved in the events at  Cawnpore in 1857, and became one of the most successful 
rebel leaders, carrying on the struggle against the British forces in Central India 
till his eventual capture in April 1859. He is described as "the only rebel leader 
who showed a real genius for war "3. 

In spite of constant d a m s ,  Mulheran's assistants carried on triangulation and 
planetabling, with frequent interruptions, and turned out a surprising amount of 
work. The following reports from George McGill show their spirit [ 1791 ; 

After finishing my observations at  mkar H.s., I moved...to Manur, and on the aame 
evening I received a letter from Mr. Chamsrett intimating that he wes...to recall all detaohed 
parties owing to the rebels under Tantia having come down. Closing my work, ... I proceeded 
to Edalabad4. On my arrival there the Naib informed me that the country WM overrun by 
"muhde"6, and only the day previous had passed through Harkar, enquiries after 
me. The who& body moved off to Gima. ... 

Aoquainting the Naib of my intention to leave Edelabad, he advieed me not to do so, ea 
large bodies of armed men were daily peseing through Arli, and ... my next encempment. Not- 
witbtaading this, I left Edelabed the next day at  noon, and on reaching ALi wea informed by 
Ramohunder, native eurveyor [447 1, and the sowam attached to my camp that ... a body of 900 
armed horsemen ...pawed through the day previous, meking eome enquiries after me, and 
that another large n-r. ..were enceunped &...a small village 4 cose from Arli. 

Thie body,. ... having got informetion that I was marching to Pueeed vie Sinkjair, intended 
moving to the latter, end oomequently, giving the men an hour's rest, I moved off for...a 
village 6 kose from Arli and 3 koss from the left bank of the Penganga. Thk I did without 
employing ...guides, being well ecqueinted with the road, end to this ... might be safely attrib- 
uted...our being no more molwted. ... The Pengang8 is unfordeble excepting in the pleoe I 
-seed over, of which all ignorant exoepting the few ferrymen at  that qo t .  ... 

To deceive the scoundrels till W e r  ... I pretended the next day to take the route via 
Feelde, but actuelly took the one through the deserted and jungly portion between Chikal- 
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war& and Ami, and on the third day ... reached Mr. Chamarett's camp. ... The c m p  followera 
were much alarmed. The four soware were the only t~-iutworthy men I had, and behaved 
gallantly the whole time I was in jeopardy. I cannot sufficiently express my regret for the 
loss of time. ... I have ... determined upon resuming my work, more so as I wee on a similar 
occasion laat year blamed for not showing a bold face1. 

Again, two ~nonths later ; 
Shortly after my arrival a t  Bragao I wna info~med ... that there were from 300 to 400 

Rohillas in the Kauwat pergmah, and that on hearing of my approach they sent a message to 
the patail intimating that if I had any regard for the lives of myself and party I would not 
enter the taluka, F L ~  they were fully determined to opposo my triangulating any portion. ... 

I persisted in entering the taluka by a route south of Bmgao. The second night after my 
arrival in the forest ... 1 and the whole of my party were alarmed by the appearance of a band of 
men, mid to be Rohilles, who approached my tent with lighted matchlocks. ... This body 
was challenged three times and warned that ... I would f i e  a t  them. No reply ... mas received. 
A quarter of an hour after ... they were observecl advancing from a different direction, and again 
challenged. Receiving no reply I fired a t  them, when they moved off into the forest. 

The above ... alarmed the whole of my party who refused to accompany me. F a ,  
however, that I should be blamed for want of perseverance and energy, I made a eecond attempt 
to enter the Kewat taluka by 8 northerly route. ... After hishing my observations a t  an 
bohted hill adjoining the Penganga, the whole of the khelesis, poling jaw-, and chobdam, 
wain refused to proceed, basing their refusal upon the certain risk they encountered. ... 

After the refusal of my party to accompany me, I employed mpelf in completing the 
t r i d a t i o n  immediately south of Mahora Chord  and Patoda hill stations, basing the same 
upon the Greet Aro side Mahora to Bittergaon [m, pl. 18 1, and connecting with the sidea 
Malt to Patoda and Aregas to Moha of laat yeare. 
McGill had only joined the survey in 1855 at the age of 17. He beaame Chief 
Draughtsman at Calcutta in 1884 [431 1. 

It was owing to this unsettled etate of the Central Provinces that the revenue 
survey parties under Donald Vanrenen and John Blagrave were moved from the 
Jubbulpore and Saugor districts and employed within reach of Nggpur [ 268 1. 

1 DDn. 654 ( 98 ), to Mulheran, 20-12-58. DDn. 654 ( 142 ), Ellichpur, 1-3-59. 
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( 1830-1678 ) F.R.S. 

Bengal Engineers 
G.T.S. 1852-73 

In c l~arge  Kflshrnir Survey, 1855-65 
OfTg. S u p t .  Trigl. Survey. 1870-72 

HESKY HAYERSH A31 ( : O D \ ~ ~ J N - A U S ' I ' E ~  
( ]S34-1!133) F . H G  S. 

H.;\l.'s 24 th  Foot 6: B e r ~ g a l  Staff  Corps 
Tolx>graphiral A-ssistnnt, K*)lrnir Su rvuy ,  1857-63 

In c l~arge  t o l l o g r : ~ p ~ ~ i c . ~ ~  survey6, incl~lding 
- 

F 2 1 i ~ q i  & Jairltin Hills. 1864- 77 
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( 1 8 2 6 - 9 6  ) F . R . S .  Bengal Engineers 
Iiornbay Er~gineers Died rnnkinE pcndr~lum observation- 

S.T.S. 1861-R4 in High Hinlfilaya 
S t ~ r \  eyor <;enrrril 1878-84 
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A4LESAX\;I)ER STI?ASGE 

( 1816-76 ) F.R.S. 
Madras C a v a l n  
G.T.S .  1847-60 

JAMES FR-CKCIS TESXAXT 
( 1829-1915) F . R . A . S .  

R e r l ~ i ~ l  E n ~ i l l r ~ r s  
G . T . 9 .  185(c59 



AUSTEN 

beon "pormnnently" p1nc:ed at-  SO.'# d i ~ p o s n l  f r o m  
222-68 ,  with nllce. Rs. 260 pm.. and eenlodty sbove  
Bfolville a n d  Blurray [ 388-9, 399 1'. 

Continued svy. to E. of J o m m u  throughout  1858, 
though laid up for several weeks aftor b ru ta l  a t t a c k  
by villngers in NOV. [ 23-1, 4 7 5 4  1. . . . 

Promoted  Capt. in 2nd Bat t .  on home wrvice and.  
af ter  sending in' finished sections f rom Sialkot, 
7-3-59, left for  Bombay [ 232 1. SG. asked for his 
ro-rrppt. t o  svy. should he  ever  return t o  India .  
"He ... h a s  exhibited a high order of ta lent  a field 
d ra f t sman in delineating difficult ground. Tho  
mountainous ... chnrnctsr of t h e  t rac t  in which h e  has 
been employed is such M t o  tnx  severely t h e  physicnl 
strcxlgth ... of a11 engnged on  t h e  survey" [ 389 12. 

Enrly in 1860. obtained rotrar~5fer by  exchnnge t o  
1st  Bnt t .  in India.  H e  left 2nd Bat t .  a t  Cork a n d  
from Bombay &ed SG., 25-4-60, twking for repost- 
ing t o  svy. ; sailed f o U o m  d a y  for KnrBchi to 
join 1 s t  B a t t .  via  B I u l t h  where h e  recd. orders 
to rejoin Kashmir s t y .  Reported t o  BIontgornerie at 
S r h t g a r  1 s t  J u n e  after break in deptl.  sert4ce of 1 y. 
14 d., la ter  coildoned3. 

A.3 1st Bat t .  a a s  due to leare India during 1861. SG. 
ohtained sanction for Austen to  remain in India pending appt .  
to nealj-  formed Staff Carps, and his carccr in svy. dept. a s  
now ~pzured'. There were the usual d e l a ~ s  in isjue of allces., 
and  he writes from Drhra Dhn a h e r e  he had j u t  become 
engaged to bc married, presqing "for some adrances of military 
pay. ... K i t h  the hra-g trarclluig espruse.sin the field ... 1 am 
now very much pr cs.wd...by &fierent tmdcsmen Kith whom 
debts  h a r e  ... been contracted since the andden reduction in my 
nI loaancu  hes...prerented m j  o m  s e n a n t s  receiring their 
pay. :.. I...do not  aiqh Lo inrolve myself ... by borroning money 
a t  ruinous interest"'. 

H e  wxa still pressing for adjustment of aUces. Rome two 
gcara later and  a s s  probably, m i t e s  Montgomerie. " the only 
oficcr in India a h o  hrrs actually lost pa? by joining the  
Staff Corps". H e  aes not promoted to the higher 30. srsle, 
Rs. 450 p.m., until late in 1863, after being ta ice  rccdds. 
h o m o t i o n  t o  the full sry.  allc?., Rs. 618 pin.. for ch. of f l y .  
p r t y  a m  held 11p by d i~ers ion  to I lhu t in  mission ! in,'. 3901. 

1860-3 hnd four soaTons in highlnnds of Bnltistiin 
a n d  L a d l k h ,  s1;etchiog on f- inch scale with happy 
flair for cutching mountain forms. Sperit 1860 and  
1861 o n  t h e  Indus  nnd Knralcoram, from Skardo nnd 
K2 westu-nrd and sketching d i s tan t  peaks of t h e  
hlustngh [ 89-90. 235 1'. 1862. survd.  ZBnskar Rnnge 
w u t h  of Lndua from Dr6e to .Morari TBO, and  in 1863 
worked N. a n d  E. from 1,eh a n d  u p  t h e  Chnngchenmo 
to P n r q o n g  Lake nnd Limits of tho 3lkhnrBjnh's torri- 
toriee ~ 3 ~ ,  239 I. . 

A t  P a l  on N. bunk of Inke had friendly mnoting 
44th Aug.. with Go\?. of Rudok ,  who regretted hie 
inability to uivits G h  there. On his return G k  
hal ted a t  K y n m  hot  springs. 15th Aug. [ 490 n.9 ] ; 
JRGS., 37. 1866-7 ( 356 ). 

On Ld. ikh road, about 2 m..w. of DrG, is a large boulder 
LaarL~g the Lr~ltlala I I I I G L  1661-6Z-638. 

B y  temperament  and physique ~ o d a i n  Austen 
a m  t h e  ideal mm for topo. svy. under  roughest 
conditions [ 389 ] ; b u t  i t  was his work o n  t h e .  
high Karakoram t h a t  a t t racted particular a t t en t ion  
and  led t o  t h e  unfortunnte suggestion t h a t  his name 
should bo given t o  the penk t h n t  3lontgomcrie had  
dimovered and  had designated K 2, a n d  for which n o  
local namo hns been found [ 5. 8 8 9 0  lo. 

Sept. 1863, completed work in Ladiikh a n d  loft for 
hfussoorie en rode  to take  ch. of topo. svy. of K l l k i  
Hills, aa sanctioned from 1-10-6310. Received 
instns. a t  Lahoro d k c t  from FD. - e t h o u t  ref. t o  
SG.-"to accompany t h e  Nission to B h u t a n  as 
Surveyor and  Asqistnnt to t h e  Political Agent "n. - 

Aced. SG. from D e b  D h n  t o  Ca lc~i t t a ,  and  joined 
Ashley Eden  a t  Darjeehng in h'ov. Leaving Darjeel- 
ing 4-1-64, Eden  reached P u n a k a  on 15th Blarch. 
Aust.en worked s ~ y .  across a i t h  utmost  difficulty- 
t h e  mountains  were covered w i t h  dense forest- 
winter conditions brought heal7 =OK with blinding 
s t o m  a n d  b r e m t - h k h  drifts-inhabitants were 
generally unfriendly-+everal of his men got  frost- 
bi t ten,  a n d  t w o  succumbed in the  snow12. 

Oct. 1864 t o  April 1865, served a i t h  ~1;ut.iin fd. 
force in Dukrs c s r n p a i ~ n ,  leaving Calcutta 27-10-64 
t o  reach GauhBti 19th Nov. ; joined right col. in 
capture of Dalirnkot nnd Chumurchi, a n d  m a d e  
f - inch  sketch of a. Dunrs and  s. slopes of B h u t i n  
hills from Tisto n. t o  BuxaI3. 

h 'oa t l ~ o r o ~ ~ g h l r  ill after two utrenuous seasons in unhealthy 
country, spent rains in hluiisoorie, writing to SG. from Dehra, 
15--5, " a t  pre.wnt by no mram strong ; I propose resting 
hen: a fihort time". A f ~ e r  6 mo. leare to  England rejoined 
a t  Dehra 27-3-66. and took ch. of ~ z o . ,  work including 
printing of Map of Central Asia". 

From Oct. 1866, held ch. of No. 6 P a r t r ,  K .  & J. Hills 
now draning the  full svy. ~l lce. ,  and porrted to Topo. Br. ; 
t r a k  two y. furl. April 1670 to Ort .  1872, and a p ~ i n  Aug. 
1853 t o  Oct. '74, with t ~ o  spells mil.sercicc, N i p a  FiiUs, 1673, 
and Daphla Hills, 3874-5. L e n ~ e  pending rctt.  11-675". 

After rctt.  worked on '!land and fresb-water molluscs", 
p l ~ l g .  a sen- of papen ,  188Z99 .  Mmon found him in his 
90th jcar  still enjoj-ing disert ing snails and other unpleasant 
creatuws, examining tham under the - m i c r o ~ r o p ,  and pre- 
pr~rir~q exqni.iite coloured sections of their internal organa. 

Kcrnly interested in zoologr and r~rnithology, worked 
for Indian hlliseum 8t Calcuttn for some months d u r i n ~  187iLs. 

?IIx?on visited him a t  Guilrlford a feu  months before hi 
death and found him "a  verv forceflll old man", insistent t h a t  
aU the  new-fangled gear such as clamps, ice-axes, ropes, etc., 
should never he used b j  nny .self.resprcting mountaineer. 

I n  aU official correspondrnre and documents before 
1863" referred to hs Lieut. or Capt. Austrn, and only 
rarely is the name Goduln included, and then without the 
hyphen. The autograph [ pl. 2 3  ]. ~ d .  before 1861, shows 
no  b)phen and in I865 his r i f e  signs Kithout the 
Godwin [ 489 1. 

' D u n .  8.42 ( 21, 113).  M r .  Dept.. 20-2-& 5 9 - 5 3 .  D u n .  8.13 ( 2 7 3  ). SG. to  no. as. Forces in Lndia. 25-1-59 : D D n I  
51 ( 62 ), Austen to SG. 7-3-58. ' 1)Dn. 62 ( 72  ), SG. to A~tsten, 1 : - M  ; 93 ( 247 ), SG. to blil. Dcpt., 1 1 4 4 6 .  ' DDn. 21 
( 8 ), SG. to Mil. Dept., 2 S 1 - 6 1  ; reply. DDn. 1 ( 35 ), 23-2-81. DDn. 61 ( 09 ), t o  offg. srs., 17-1-81. DDn. 51 ( 89 ), m v .  
t o  rm., 12-9-62. 'photostnt of rr. section Krrrtrlioram area, Svy. ~ I U P P ~ ~  ; con-. Tim,, 11-12-1959. 'Photo., S r g .  Museum. 
* QJ. m. 1904 ( 175-8 ). Holdich a.rongl? accwdita dincovery to  G.4.. 10 oo., 1 8 - 9 4 3  ; DDn. 62  ( 203 ). 00.. Mil. 702, 
3 C I M 3 .  ' I' Eden ( 61-78 ) ; S8rkar ( 8&95 ) ; Relnrts. DDn. 73 ( &GO. 135 ). 1663-5. Pol. Prop., A..  Scpt. 1881 ( 4.5-7 ) ; f .inch 
mnp, HRIO. 90 ( 6 .  6 ) ; OR. Tv., 1664 ( a p p r  A.  x x r  ). la318pq,  I 0  Cat. ( 471 ). Ia8G. a m . .  h I n ~  1685 ( 34 ) ; Oct. 1Sf3.5 
( 67-8). "hlorkham ( 172-3 ) ;  10 Cal. ( 3 0 3 )  ; OR T o p .  1672-3 ( 97 ). S a r r .  of S a g a  Hills ST. with sketch of ruined fort, sd. 
G A.. ShiUong 14-8-73..  " S o l h a n n ,  12-2-77, quoted I>-2-1953, in "75 yrara Ago To.day".  . "except Bcn. AL 1858 ( 9 3  ). 



B A G G E ,  A r t h u r  H e r b e r t .  Bon. E n p .  
b, 12-3-38. d., L o n d o n ,  18-1-71. 

. .  . 
2/Lt. 12-10d6 ' '  ... Z/Capt., 1@-11-89. 

&on of Henry Caao Bagge, BCS.. and 3hr.garet bin wife, 
dau.  of M. Gen. Herbert  Bowen (1760-18511, Ben. M., 
Eiodqon, I ( 185-8). , . . . . . 

1661, m t h  r U D .  on Gang- Canal  
' ' 

. ROO., 6-12-62, a p p d .  P e g u  6\y., jo in ing  7-3-63; 
w i t h  F i t z r o y  o n  t r p .  a c r o s s  A r a k a n  Y o m a  [ 198, 3 9 9  1. 

T i t h d m n  from P e p  6 ~ . ,  17-12-84, and poetad to 
bd-. camn. TcnnwcrimSiam border aa sum. ;  I 0  Cat. ( 308 ), 
M a p  of T c n ~ s r r i m .  

B A I G J I E E .  7Xober-t. 130. Lnf. 6 SC. 
b. 26-1-29. d., P o o n a ,  25-9-57 ; MI. 

. .. 
Ens.  3-2-48 -.. Co1. 20-11-74. 

Son of John Baigrw, of F r a m ,  co. Ross. 
' 

CB. ,  24-5-73, Portrait, ILK.,  h i ,  1Ei7 ( 481-2 ). 
As uaqalo. made plans and sketch- of %laa  forts, 

MRIO. BLisc., 67166-0-60, and others in Ri jpuGna,  raslo. 
84 ( 29, 42 ), 187 ( 35 ). all most artistic I I g I  1. 

Kell.l;noan a - ~  amateur 'actor, J U S I .  L x n m ,  1947, 327 
2 8 2  ), British OJiczra' 17cr6a1ilily. . . 
QMO. Bo. l b m ~  to 16i4 ; OC. 26th Bo. h?., 1676 to d m t h .  

BASEVI, J ames  Palladia. Ben. Engrs. . 

b. 23-3-32. d., Changchenmo, E. Lad5k-h; 
17-7-71 ; m., Srinagar. 

2/Lt. 12- Is51  ... Capt. 31-10-68. 
Son of Goo. B ~ c r i  ( 1794-1645 ), m a . ;  PSA.; ms.; 

architect, DKB., and h k  aife, b e t a  Frau- ( A p e s  ), 
dau. of Jowph Sr! mour Biscoe, of Hampstead Court, Glos., 
fo rmrr l j  of Frankfort, Germanj. Architect of Fitznilliam 
h l u e u m ,  Camb., and kd. by fall from tower of E l 1  CathL 
Kss of Jeaish i a d r  from T'eniw nhicb adopted Christ- 
i a n i t j  after imrnigratick t o  England ; 2 n d  cow. & Benjamin 
Diuaeli ,  later Lord Bmconsfield'. 

James' el& bro. Geo. H e q  (1830-89), of P r e s t b q .  
Glos., beramr G l .  in Ben. Arm:, and dsp. ; a nephen, Henry 
H:srri .  ass comdc. an Indian batt. a t  XasirZbHd in 1912. and -, - 

d.. 1936, a t  ~ o r d i i h e r a ,  1 h . I ~ .  
Jamcs  Palldic-2nd name derived from an emioenl 

Italian arrhitcct, Ar~dren  Pallndjo ( 1516-60), Ency Brit.- 
was rd .  Rug111 from Feh. 1643 ; Che1tr:nham. Jan.-1)ec. 1649, 
Addigromlte, 1650-1, t a k i n ~  Pollock Medal, Sword of Honour, 
and o t l ~ e r  prir.ta, incl. that  for mil. s v .  ' 

m., Ii'rax a l l ,  N Rristol, 81-7-64, Charlotte Louise, dau. of 
B r q  TToolcj of Hatb ; she d.  at p a t h ,  Dec. 1919, aged 57. 
Their eld. son, n 'm. Hcnrg, b. blussoorie 1665. joincd Army 
Fay J)ept., m. 5l i .s  Ethel Gill, and d.  &- ( 3 1 .  1945. Their 2nd 
eon. Cbas. Lionel, b. 1867, ed. EMA.  ; Lieut. RA., 1686; resd. 
1869. n - a ~  ordained r1c. Priest and d.  c., 1948. 

James,  ROD of n 'm.  Berirj.  ficrred m t h  Canudians 1914-6, 
ninning uso.  and risinc tn Major; m..  81is Gaendolen 
n'c.ntLcrall ; l>crnmc. Art 1)irertor of Films, Rollxnood 1947. 

Sot ices  :-R.4S. ( mn ) xrxii ( 110 ) ; JIICS., 43 ( cLr ) 
RGS. Progs.. n i ,  1871-2. ( 30GlO ) ; Conol) ( 92/26? ) ; 
 arkha ham ( 141. 160 ) ; Markham's Abslrecl. 1670-1 ( 22 ); 
Vibart ( 677-8 ) ; ?'hackerax ( 235 ) ; GTS.. r ( I-xi ) ; OR 
T r i g . .  1670-1  ( 16-21 8i appx. 62-6 ) ; Timcs,'corr. from JTW., 

19 -9-71 ; Blnctuu,od, serial 1576, April 194 i  ( 3 4 1 4  )* ; 
Sandt:~, IJ ( 202-13 ). 

rrras. 1864 ; portrait pl. 22. 
A r r d .  I n d i s  1853,  e rnp .  Pur l jab Canals .  
1 7 - 1 ~ 5 6 ,  a p p d .  2 n d .  Asst. GTS. ,  jo in ing  at D c t l r a  

A p r i l  [ 5 1 9  ] ; p o s t e d  t o  J o g i - T i l a  p a r t y  u n d e r  \Vnllior, 

j o i n i n g  at J h o l u m  9-4-56, and emp. 186B-7, 
fiml p o l y g o n  o f  NW. l o n g l .  s e r .  nr. Atto& ~ ~ 4 ~ 3 . ~ ~ .  

a h y  1 8 6 7  tr. t o  Xnehmir my. a n d  emp. one,%>., 
n n d  mil. r e p o r t  o n  p a s s e s  ovBr Pir Panjkl betweed. 
G u l m n r g  a n d  BnnihB1;  o n  B\Y. ;Thelurn a., Ie]im&a 
t o  B k r n m u l a ,  a n d  i t s  poss ib i l i t i es  f o r  nvgn., a n d  of. 
BIannsbFil a n d  \T7ular l s k e s  [ 48, 227-4, 2 8 7 3 .  ,$ ?<, ; 

A t  e n d  o f  1 8 5 7  r e j o i n e d  G t .  h d u s  eer. m a  nezt. 
three s e a s o n s  c a r r i e d  g r c p l .  t r i a u g l e u  8 .  u a r d  .-to'. 
? t I i t J ~ a n k o t ,  n i th  meas m o n t h s  in nfurree. 6G. -;; 
h o w l e d g e d  IiLs w o r k  as p l a c i n g  h i m  "in t h e  Grst r w  - 
~a n n  o b s e r v e r "  [ 4 8 9 ,  7 9 ,  133.  151, 340.  360, 382 I.., 

Elarch 1660, made rapid recce. into tribal hills; 
pd i : ion  was fruitleas, t h e  atmosphere being so thick On: 

Gandtlari t h a t  I could 6e.e nothing. I returned marching ~ j ~ h ~ :  
laden camelrr througb t h e  hills by a n  h j t h e r t o . . . ~ n e x ~ ] ~ ~ ~ d  . 
route ... into t h e  CLackur Duma, and issuing from the  hjbz  
opposite Drigree arrived a t  Dajal on the  1st of April'". : -::: 

April a n d  Mag, 1660, with K a l k e r  and  Branfill .into 
i f a h s a d  c o u n t v  on mil. e rpn .  led b_r Brig. Gen. lie*. 
Chamberlain ; carried o u t  raluable s q .  under activo 8erria,'z 
conditions [ 49, 2 1 7 , 5 0 6 , 5 4 0 ~ .  . .- . +  A 

O c t .  1 8 6 0  tr. t o  ch. o f  C o a s t  S e r i e s  w h i c h  h e  took1- 
o v e r  f r o m  C J ~ r b o n  at 1 - i z a g a p a t a m  o n  1st D&>. 
a f t e r  a r d u o u s  j o u r n e y  a c r o s s  t h e  c o n t i n e n t  [ 29, 4151.L1 

After e x t e n d i n g  t r i u n g l e s  6. w a r d  f o r  t .wo s e a s o n s  b e  : 
r e t u r n e d  at  e n d  o f  18G2 to solock s i t s  a n d  assist in'' 
messt o f  b a e e - l i n e  at V b ~ g a p a t s m  [ 2 9  3. T h e n :  
d u r i n g  Feb. to A p r i l  m d e  recce .  SLY. into t h e  Little-- 
k n o -  tenitor;r o f  ~ e ~ 0 x - e ~ .  l o n g  a v o i d e d  by s u m :  
on a c c o u n t  o f  d e a d l y  c l i m a t e  [ m. 193 3. - - 

With detachment of o n l j  1 2  men, reached J e ~ o r e  on'. 
8 t h  March 1863 after journe j  of 27 da-m, his asst. J a m e s .  
O'h'eill h a r i q  been sent back Kith f e ~ e r .  After two w e e h  
a t  JeTpore Base+ marched another 150 m. sa. to t h e  Godi-'  
~ a r i  a n d  n p  t h a t  r i r e r  to Bhsdrachalam. River was too 
low for return j o r u n e ~  by boat  so  h e  marched o r e r  the 
hills to ElJom, and then b 1  R S j a h m u n e  to reach 
ITaltnir 23rd A p d ;  t h e  full round t r ip  more thnn 600m 
[ pls. I, 26 1'. 

A u g .  1863 t.o Dec. 1 8 6 4 ,  o n  furl .  t o  E n g l a n d  w h e r e  
he r n a r r i r d  a n d  m n d e  his f irs t  c o n t a c t  w i t h  p r o b l e m s  
o f  g r a x i t y  r e s e a r c h .  F o r  next 7 years emp. o n  p e n -  
d u l u r n  o b s n s .  in h d i a ,  obsg .  a t  s o m e  1 9  s ta t ion6  
a l o n g  G t .  Arc-2 o n  E. Coast-2 o n  a .  C o s t ,  a n d  a l so  
a t  J l inicoi  in L w m d i v e  Is.'. Sertson 1868-9,  tool; ch. 
o f  base m c n s t .  n t  C a p e  Cornor in .  
In 1 8 7 1 ,  to e x t e n d  t h i s  r r i d e  s e r i e s  o f  g r a \ i t . y  

obsns., t.ool; p e n d u l u m s  int.0 high H i m i l n v a .  \Yith 
~ s s t .  J a m e s (  ? ) h l c D o u g n l l ,  w h o  h a d  b e e n  aith him 
s i n c e  1866, l e f t  D e h m  27th h l n r c h  ~d trnx-el led u p  
t h r o u g h  KaslLmir t o  Ladkkh t o  s u i n g  p e n d u l u m s  on 
Murk p l a i n  s o m e  SO m. s E .  f r o m  L o h  t o w a r d s  R u p s h u ,  
o v e r  1 5 , 0 0 0  it. a b o v e  sea8. He then m o v e d  x. o f  
b i d u s  R .  a n d  up ~ l r ~ n _ r c h e m n o  v d l o y  t o  p o i n t  n e 8 r  
w. er ld  o f  P a n g o n g  Lake, nearly I00 m i l e s  east of 
Loh, r n o r e  than 17 ,000  ft.. s b o ~ e  se2-le\*el ,  w h o n r  
i n  t h e  u n i r h b i t n . d  " h u n k  m a i d e n v Q ,  2 m n r c h e s  to 
E. o f  Kiyarn" .  H c r c  h e  d i e d  [ 3 9 9 1 .  

2 c. Dirrneli, D. L. Murra:, 1927 ( 16 ). '&z.~tr.i o j  I k  P ~ n d u l u m r  1 ,  Lt.-(31. P. R.  Butler, n-hosc help i~ ilrrr n arml? acknoa- 
1rd~t .d.  ' 1)l)n. 692 ( 511 ), to ~m., GG-GO ; 1);jal c. 40 m. s .  o f  I k r a  Ghizi  K h i n  [ pb. I .  26 1. ' Paget  & &<on ( 626)  
'c. 150 m. sa. of \ - i z ~ ~ a p a t > i m .  ' G R .  Trig . ,  I f i G ? J  ( a p p x .  ), & DDn. 607 ( 143-61 ).repnrt dated T - G - 6 3 ;  f-inch map, -10. 
135 ( 9 ) k c ~ o .  Lib., 1)-3 ; 8 - m  redcn., 1 0  C d .  ( 901 ). ' J A S B .  xxrr.r. 1663 ( 251-72 ) ; Rc-:)rl.tr Popcrs, n ( 97-196, 199- 
203 ), wrialfi, 135, 137. 146. rnodcm raluc, lat. 33' 10' 5.. long. 77' 21' 30' E.; msultr from B ~ v r i ' ~  obnsn., GTS.  v ( 1 3 4  ). 
' modcrn raluc Int. 34" 10 's .  long. 7gC 2 '  30'r .  ; Llnak  1.8 16,003 f t .  on modern 31ap ; Kiam on map 16, n'F A l h a .  
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Owing Co anaraity of provinions nnd fi~ol, ha h ~ d  gothor uupo-dod the hnnd.struck gong b y  which f o r  
loft hicDougflll a t  Tangtse t o  compute the n lod very many yenre the office hours have been regu- 
obsm. On 10th July,  crossing hlasirnik Pass. 18,629 lated ". The k c r i p t i o n  was added in 1904'. , 

ft., had a 7-m. t r amp  through a storm of rain, hail, 
and sleet, and 6bviously caught severe chill. Friet~d9 BA'ITIq, George 3loney. Ben. Inf. 

b. 19-3-29. d. 13-10-1912.  - horn Dohm D h  w1i0 had met  him earlier tha t  day' 
found h i  in excellent health-"rlever looking better Ens. 20-8-45 ... Bt.-CoL 2-70; rat. m X. Goh, 
or in higher spiritsw-but on 14th, after t h rm more 20-1 1-27- 

Eld. of ton sons of Goo. Wynyard  Batty3, ~ m . ,  of Holm- 
mnrches' his bearer noted he was suffering firth in \Test Riding. Yorks., a n d  blarian blartha, dau.  o f  
conqiderably end the  n e s t  day ,  after reaching last James g o n e r ,  his f i rst aife ; bro ta Henry Doveton [ in!]. 
camp and setting up theodolite, he developed a severs m., H e m p s h a d ,  15-1259.  Emma, dsu.  of B. o. Smith, ~ c s -  
cough, +th  pain in his c h s t ,  and had to  lie up. W. 2 5 5 2  of 13-11-50,  appd. to  trans-Sutlej rev-  
He was in trouble a11 next day,  keeping t o  bed, and s ~ . ,  having joined from 1st Eur. on 1st Nov. [ 273 ]. 
died onrly on 17th, ob\iously of pneurnonia2. Sept. 1 8 5 2  to  Oct. '64, v i t h  his re@. t o  Burma on 

HOT many surveyors haye given their b\-es to their mil. service, Thos. Blagrave then writing tha t  8s 

wo+k in like manner, in the  jungle, or by the he h d  "been so long absent, he ail1 be the better of 
rod: ide, or on the mountnins [ 417, 428, 518 1. a fevi months b m h i n g  up a t  both field and office 

His faithful bearer, Paraoti  by nam-, s t  once started the work ere obtaining the managemen) of 8 survey. ... 
march hack, mwt ing  > f c h u z a l l  on tho way. The  body a m  The survey department is not  a corps of irre&sr 
buried temporad?  s t  Tanktse, and was later mored to carsky from a rnsn be absent for years Srinagnr and buriad in the  chriqtian cemetery there. &,sides 
the  bronze plate over his F a r e  thore is ~~~~k a i thout  detriment, either to his own interest or those. 
Ludloa  in 1945, a stone slab 13' by 4' in  the Residency of Government" ; to which the DSG. added marginal: 
mmeter r  a t  Leh, crudely inscribed to Based. This had no& in pencil, "1 should think N O T U B  [ 400 1. 
been brought in  abottt 1930- from a "mani uaU" a t  Shyoh- DSG. later notes t h a t  Battye,  "not  haring much taste for- 
v i l l a ~ e  a f e u  m. F. of Tanktse. the professiot~, ... obtained another appointment in the Punjab .  

Walker pays a tribut.0 to B~se\< 'e  pioneer as h s k t a n t  h m m i = i o n e r w ,  under 00. 4676 of ~ > l ] d i ' : .  
work on the Irldian pendulum obsns., R A S .  ( m n  ), In 1863 he u a 3  Asst. Comnr., Ferozepore, and in 1864 PMO.. 

( 10&11 1, ~ - ~ 7 2 .  H~ notes tha t  t he  -pen- of HUP., uhen  STS. addressed him regarding 8 9 .  mai la ,  
a d d r e w d  to  the  Garrlior 6 n p a r t r ;  'of four packets t h a t  

dulum" chapters I to of OTS.  "passed through roached me ~ c s t c r d a y  ( on tour ), one had btren from to. 
press a s  nearly a s  possible in his osrn words". Jaipore, to Keroalee. to Gunljor, to Shapore, to Shahabsd. 
Hennessey ro tes  t ha t  Basevi "alone in India vim and a t  last mached ma near J h a r a  Ghat"lo. 
thoroughly conversant with the  pendulum opera- Ret. as PHO. Bombay. 
tions 
. "Captain Basevi" -mites hhiontgomerie, "was an 
officer of rare scientSc and general attainments. ... 
Ho had done good sen ice  in every par t  of India, 
from Ladnk t o  the southernmost point of the 3Iadras 

,Presidency, one of his special clinrges h a v i n ~  been 
the  monsurament of the Cape Comorin Base-line, ... 

' b u t  the croaning a o r k  of his life was the taking of 
the ~ )end~ l lu rn  observnt.ibru for the whole continer~t of 
India. To this rnost dificult task he devot.ed a large 
amount .of talent and labor, of which it is hsrdly 
possible t o  convey a n  a d q u n t e  idea [ 380, 399 1. ..-. 

" v i e  labour wi l l  supply exceedingly valuable data 
tonnrds s o l v i r ~  the 'most interesting and difficult 
scierltifjc questions 9 t o - tho  ellipticity of the earth 

.and...vnrintjolw in the density of its crust4". - B ~ s n r i  rc-cords t h a t  butweon IS67 a n d  1959, his uire orten 
recordod his obsns. i n  the  absc.nce of his asst. 31cD)ugaU1. 
She am in Enylnnd at  tbe time of h b  death,  and a a s  gronkd 
pension of £103 a year from the F o m e  Ciril List. by in- 

. f l u c ~ n a ~  of the Prime >Jinidtr?r, RAnjqmirl Disraeli'. 
A subscriptiori of over Rs:2.000 for a suitnble 

mornorinl a n s  rnisetl in the Dopartmsnt. .After 
cor~5ulting his widow. a clock was parchase3 in 
Erlglnrld arid installed in 1374 ovor the oFii,e porch 
a t  Dehra Dhn. ' "It strike3 the qusrter3 8 3  we11 a3 
the hours and kmps adnliroble tini", and has alto- .. '--.- * .: .: . . 

BATTYE, Henry Doveton. Ben. Lnf. 
b. 5-10-33. d. 20-2-15. 

Ens. 7-1-59 ... Bt.-GI.  7-1-81 ; ret. bI. Gen. . 
, bro. of Geo. [ cup  1. 25LWJt- 

m., 16-1-62. Susan, who d., 1 7 - 8 4 3 ,  dau. of Dr. J. J. . 
Bosaell. . . . ; ,  

lTho ma.! 1%. . . ,  

10-9-52,  appd. t o  rev. s\-y. Kechna d o 3  under 
I'hbs. Blagrave who reported in 1854 tha t ,  "now-  
tha t  he ha3 h ~ d  another yenr's acqunintance of t h e .  
work, I can honestly report that ,  though a little.. 
wanting in energy, he i the hardest norking and- 
most careful as3istant I have" [.this is underlined, 
and queried in pencil by DSG. 1. " He is perfectly - 

master of tho office work, and though not ye t  a goo& 
draftsman or printer, he is very much improved"ll.. 

H e  h t c r  joinad his bat t .  for ope. agairlst S a n t i L  [ 372. 
493 1. nnd did n c t  return to s ry .  [ 4 0 3  j. 

8-19-55 .4%qt. Comnr. Jhulum" ; 2nd.-in-comd. l a t  S i k b  
Inf., 9-3-53. 

BECHER,  John Reid [IT, 419 1. Ben. Engrs. 
b. 3-7-19.  d .  9-7-84. 

2/Lt. 11-12-37 ... hlnj. -0-9.54 ... Col. '15 9-81 ; 
re!. 1.468 ; Gen. 29-11-78 ; Gol Cmrudt., 1 5 9 - 8 1 .  

8th son of Col. Geo. Bocher ( 1760-153; ), Ben. Cav, 
H o d ~ o n ,  z ( 116 ), DIE.,  and Rnrriot Gildnrd, his 2nd. wife.: 

c s .  1650; D I B .  ; Conollj ( B'J!19i ). 

.. . . . -. ' f i j .  5 1 ~ r i n t y m  of 2nd G ~ o r k h ~  6. 3fsj. 31acJ~n3ld. on ahooting erpn.  ' d e h i b  from b:.~rer rczordej by ~ e n n i w ~ ,  . 
G R  Trig. ,  1870-1 ( a p p r .  R .  pnraq 12-17 ). I Q H  Trip. .  1S;G-9 ( s p p r .  lrii ) ; 1859-9 ( a p p r .  x r r i i i  ) : cf. . '5~3. to 01. ( Agri.. 
h p t .  ). 17-8-71 ; wply KO. 175 of 1-9-71. 'GH Trig., 1856-5 ( a p p r .  Irii ) ; lSG8-9 ( nppx. xrr i i i  ). a J T K .  to K .  1 1 .  Cola. 
.17-5-83.. . ? Q R  Trig.. 1873-1;  fr l~ce.  to GTS. I-. ~ h ? \ r . ~  p , r c h  without clock. *DI)n.  453. 3-lLL.51. 'DDn.  611 ( 7 4  ), DSCL- 
to 6C. ,  5 4 5 6 .  ' O  L)L)n. 9 ( 120 1, 1 7 - 3 4 L  " DDn. 433, 30-10-51. " DDn 416 ( 7 1  ), DSG. Lo SG., 54-58. 



,35;,.xGJ<AJ7E 292 BIOGRAPHIG-a 

ad. Bnlca Cnatle, nln\)rid8n Wnlla, nnd Addiscombe. Cordelia, n6e W c h t o n ,  who'd.  Kwirlb-kd, 23-10-40.. -,<3: 
rrrrd. India, 1830; 1843, with Pollook's wlumn to Kabul; 1-8-58, appd.  to Pcgu 6 - 9 .  under Edgecome, 

bmt 6 i k l  WM, aouodod st Sobraon, 10-248.  . . . . regtl. d u t j  20-8-57 ; rejoined f o r - s y o n  1 1 ~ ~ 3 . -  . . 
1Q-10-48,eto ch. rev. ovy. t,rnns-Sutlej &6b, at - . h . j e ;  

-pllillaur ; oat. ~sn, tr. to L ~ ] ~ ~ ~  A ~ ~ ~ ~ ,  and 1 8 4 8  BODDAM. Castle Tudor.  ' Bo. ~ n & :  ; ' ' '-:i-5. 
b., Agra, 1825J6.  ' - .. ..*t!.'i,.>-. . sppd .  h s t .  t o , ' h @ d t . ,  a s '  Comnr. on Biknner bdy. --A 

1 191, 270. 364,40dP504 1. d., Jubbulpore, 2-5-61; seed  35'; ' & ~ ^ F : Y  
2 P t .  %1%-44 ... Capt.  S-11-57. .A .  *- . - : . , - < t i .  . 1853-9, DO. HnzEra ; 1859,  con~ul ted  3Iontgomorje . . 

T C  IndW floods [ 515 1. , . Son of P.an&on H a r t  Bnddam, urn. nnd Ellen 'Bleria, 'b 
r i f e ,  dau. of J. T. nungerford,  eoljcitor of B o m b a ~ .  ... - .-?: 

1869, ss DC. Dtmjiit appreciates r a l u ~ b l e  help of John- ed. b r  Dr. Thos. Firrninper formerly of Grcenaich Obs, 
tram- Indm Jmrgano maps, ahercss main-circuit who prcl,awd mn&jdates for nsilPJhu$, DIB,  ( 146 ) 

~ I R T ~ F  of ci~.-Indus arras mere of little sdmin.  ralue [ z iF -9 ,  453  n.10 1 ; Addistombe, 1 6 4 3 4 .  s 
297-8 1. H r  ud& ; " K i t h  RU it6 bar rennes  t h i ~  would not be Canolly ( I w, 154 ). - .  - -  -? 
a hnd c o u ~ t q  a e r r  one nor.rrr to friends find c i r i l i z~ t ion .  -. 
AR it is. i t  i~ a kind of exile. ... For mrself. 1 do not  often April 1850 ,  "entirely inexperienced in f i m - p i +  

'turn Lack n i th  longing for home, except n l ~ e n  T a m  weary operations on  a n  extensive scale", and b u t  recently 
a f  work. I dread the monotong of Life in England'. arrd. , in India, sppd .  t o  ch. topo. m?.. in G u j a r ~ t  

with half-trained pupils. , -L: 

-BLAGR.4VE, J o l n  TViiliam Bnmell. Ben. Id. : Jan .  1 8 5 3 ,  work abandoned on advice of SG., 
b., 1824 ; bapt., Calcutta, 25-3-24. after failure t,o produce any s l y .  of ~ n l u e  [ 192].--..- - . d., Snugor, 6 - 1 0 - 5 7 ;  ?a. St. Jnrnes' Ch., Delhi. Later, 6uptg. E n g . ,  Saugor Dit-., PKD. . , . . , -.., - . . . _ .,,- ' 

Ens. 24-4-41 -.. C ~ p t .  11-11-54. .-. . .; -. . 
io 7th generation from eld. bro. of ~ o h n '  Blagrare (d. BRU-FILL,  Brydges ~ o b - m o n :  ' Ben. car. .' ,,I:- 

.>611), mathn., DXB.; son of Cha.5. &. B l a p v e ,  BCS., b. 23-1-33. d. 26-6-1905. . -. 
' h m  C s l r ~ t  Park, Berks, and his ~ i f o  J ~ o e  Golrin ; bro. to i . I,__ 

.Thm. [ in1 1. Corn. 14-3-54 ... Bt .  Col. 14-3-84 ; ret .  as 3L &-,' 
P u n j o b  lmm.  ( 28 ). 10-11.44- 
a d .  Indin Aug. 3 8 4 1  ; 15-11-47 appd. asst. rev. Son of Champion E d n a r d  Branfill,' of Fpminster &Q 

Es.qer, CRpt. 3rd Drpna., and  Anne ELiLe his nire, d a n  of 
.F-T. tra11~-Sut.Iej doiih; after tr. to cis-Sutlcj, return- hr. A. E. ~~~~~~d _ , .  -,... 

' ~ d  to ch. on H u t c h i n ~ o n ' ~  doath in 1 8 4 8  1505 ] till 
hi8 bro. took over [ 6-7, 270 n.77. 

Oct, 1850,  rnifiea n e a  party for Bori dofib ; 1853,  
sick Itvrvo nnd furl., sailing 7th Feb. [ 272-3, 499 1. 

Jm. 1S54,  on return from furl. joined 7 4 t h  37. n t  
Campore ,  nnd in Aug. raised neK party for rev. s1T. 
Snugor. "An of3cer of g e n t  onerg. tind good profcs- 
sior~al knowlrdpe, and has a l u a y ~  given much 

csnt i?f~ct ion"~ [ 268, 364-5, 400, 543 1. 
d. Snugor Ft. during siege by mutineers [ 397,4831. 

RLAGRATX, Thornw C o l ~ u l .  Hrn hf. 
b. 25-3-18. d. 21-10-97. 

Ens. 3-1-36 ... Naj.  11-5-58; ret. Lt.-&I. 
31-12-61. 

eld. b m .  to John [ sup]; m., brfore 1862, Jeannette Louise, 
' a b o  d.  Bc~,-nor, Sussex, 5 1 - 9 6 ,  appd 55. 

I M M ,  a d .  on Sind s r y . ;  JASB. xm ( c r i i i ) .  lM5, 
reporta, IG-lCL 45, KsrRclli c a r t h q u ~ k e  and founding of lo& 
pcience jnstn ; xr, 16<6 ( xrii ), clvcted n~ember  ASB. ; 1st Sikh 

4 T n r ,  at  battle of Sotraon,  10-2-46. 
10- -2-47 ,  nppd. asst. rev. sur1-r. trans-Sutlej ; Oct., 

-'tr. to cis-Sutlej t i l l  4-1-49 when returned for ch. 
undcr 00. 27-12-48 [ 7, 201, 270-2, 316, 350, 396, 
433  1. $loved 30-8- -52  ai t .h party to s. Reclma dodb, 
Lahore nrld J f l n n ~  dists. [ 7, 273-4, 365, 491. 500 1. 

Under oo. 1-2-66, ~ n n d e  over ch., 9-1-56, to John 
Xru:donnld, after declinirlg t r .  to Sind [ 277 1 ; from 
1-8-57, comdg. 12th Purljnb Ineg .  M. f 4001. 

BLAIR, Gusbvus  Frrderic. 3 h d .  Art .  
b. 3-1-33. d.  1-10-1902. 

. 
e b  Rugby, adm. Feb.  1648.- Portrai t ,  pl. 25. . .-,.- 
arrd.  India -54 ; r e g t l  duty,  Ferozepore, Ft. ~b&&,  

Sialkot; 2 4 - 5 6 ,  on mc. t o  Munee with PeshLnar fever, -. ' 

. 4-1tL58, appd.  to crs.. o n  TTalker's recdn. joined & 
a t  Pin& 11-10-58; "I a m  T C ~  fortunate in haring nu& 
a p l r ~ w n t  c o m ~ ~ a n j o n  m B r a n 6 4  who ire a man of gre& 
worth, and much 1il;c.d and  rr&r;pcteL 1 L e a  him very 
well at  hlurree. ... H e  is R man of sound judgement. Kith a 
gc~od head on his shouldem. D n f o r t u n a t e l ~  hip education baa 

.bt.en almost entire]. clawiral, b e  is a R u g b a n ,  and  it ir 
not likelj that  he d Lr able t o  go far  in mathematics. ,.. 

" R e  is about 22 pram old ... but l o o h  a much older man. 
H e  b u  plcntp of e n e r p  and t~allaxt. ... I was a little m- 
prisrd s t  his roluntcerinf-. ... for I h o w  he hnd more than 
one r a r a l q  sp1-raintrnt:nt cllwn t o  him, a i t h  Letter  pa^. than 
be a.iU get a i t h  us [ 1 4 2  1. L i c i ~ t e r ~ a n t  Branhll t h rew np 
the  ~dj l l rnncy  of  hi^ (,(IrIis ( ncn,Ulr  5 th  Eurnltcnn C a r a l r ~ . )  
in order to join the t~igonc~n~c.tric.al s u r r e r "  [ 38or. : . 

185s-62 ,  ernp. on Icvelling ; [ 53, 7 7 9 ,  399 1. April- 
Xlnj- 1 8 6 0  nlnhsbd espn.  [ 217 ] ; 1-6-62, tr.  to Coast 
Series, on m e ~ q t .  \'iz~gapatnrn base-line ; 1862-3. 

3663-6, in ch. Cm~91 Series to 3iadrns and long]. 
eerios to Barlgdore. Ha\.ing trou1)le ~ i t h  a-e-sight 
tool; furl. hlay 1 8 6 6  t o  Jan .  I 8 6 8  ; Aug. ,1868 a i t h  
Tennant otmd. solar eclipse nr. Gun th r ;  till 1676 
on prcpl. t . r p .  6. Indin, incl. mead. bn.e-line st Cepe 

. . 
Camorin and GT. comlection to Ceylon. , . 

1 6 7 6 7 ,  furl.; 1677-8, completed trp. of 6 .  p e n i d ;  
16i9-80, t r p .  in  Bornbay. Sin& and Burma, with m e a d '  
b a ~ c  -line at Nrrgui. IPS(L2. 

Furl. from 10-11-82, pending rctt.'. 

2/Lt. 1-50 ... Lt.-Col. 1 4 - 7 2  ; ret .  8s Bt.-Col. Corn. 15-2-21 ... B t .  CoL 1 6 % ;  ret .  aa - . 
B-10-73. Ron.  hl. Grn.  31-12-61. 

60n of Lt.-Col. Chns. D e r a ~ n r s  Blair ISO4-60, CB., 8Lh 6on of n r n r j  Brown, xcs., and  his aiie Ann, dsn.  of 
3 h  Car., Hodson. I ( 1 5 6 9  ), and  his 1st nife, Yarthn Richd. Gcaell. . 

1DL)n. 30 ( 1289 ), to SG., 4-1142. ' DDn. 624 ( IC1 ), DSG. to EG., 54-56. ' treining toll for BEIC.  c ir .  6crriOCh 
-*DDn. 710 (231,  2G5 ), ~ m .  to SG., 2 3 - l W ,  -59. 'SI. S c n i c ~ ,  1 - 1 4 4  ; SI .  n'olra, 1-13-84. 



NOTES 

m., bIodras, 15-4, Margaret b r a y ,  dau.  of David 
fnvrnrrity of hfadrru. 

14-3-48, appd. t o  nucceed hrorland In oh. Hdbd. 
topo. sky.;  took leave till assurning ch. 17th Ju ly  
[ 1779 287.363, 428 I. 
. Two yenrs later  SG., pointed out t ha t  Broan  had 
no previous svy. experience, and lacked "tact, 
patience, ~ n d  conciliation ", and was not "on friendly 
terms with the  Brigadier commnnding the district"'. 

The svy. was accordingly suspended from Dec. 
1 8 5 0  and B r o a n  reverted 1.0 re@. [ 178, 384, 400 1. 

BROLWLOJi-, Elliot Pakenham. Ben. E n p .  
b. 10-4-33. kd. in gunpowder ex~los ion,  

Luclmoa, 18-3-58 ; m. 

2/I,t. 12-12-51 ; Liout. 21-11-56. 
Son of H e w  Benjamin Bronnloa. BCS., and his 1st. d e ,  

Amelia, dau. of Geo. Chester, RCS ; bro. to  Gen. Henry Alex. 
Bronnloa.  Ben. E n p . ,  Indian Rlwys. 

ed. Addkcombe, 1850-1 ; sLrE. Chatllam, 1852-3. 
Blunt  ( 236)  ; Lang ( 1, 9, 12 ). portrait p. 7 [ i n j  J ; 

Conolly ( 92,'334 ). 
1 8 5 H .  A-t. E x .  E n c . .  6 Dis. GI. road. PKD. ; 23-8-51 - 

applied for appt  to GTS. 

00.  GO. 4--2-56, clppd. 2nd -5sst. G T ~ .  ; posted to  
Kmhmir  S\y . ,  joining a t  Delua DCm 35th Feb. Of 
his h t  season's ~ o r k  3Iontgornerie mi t e s  tha t  "he 
~ss i s t ed  me during the first-t.hree months [ May t o  
July ] so t o  mmter  all the det.cliIs of hi l l  su rve~ ing .  

The SG. reported thnt  ."the'mcoeflsful result of 
Lt. E l l i o t  B t o w n l o w ' e  operntiom provea him t o  be 8. 

thorough master ... ee a trigonornetrial surveyor. .... 
As soon as his work a a s  arrested ... by the  advent o f  
snow [ h e ]  applied to  me for leave t o  join the  army- 
a t  Delhi, which I granted. Eight days after receiv, 
ing rny permission [ he ] reached Delhi " [ 380, 399 1'; 

Reaching Delhi after its faU on 14th Sept.. he a c c d  tlra 
Engr. Bde. nuder AJex. Taylor to Agra, Fatehgarh, and 
Lncknow. 

18-3-58, died from wounds causod by a n  explosion at. 
Lucknou,  which occurred the prerious day ; "During t h e  
final reduction of L n c b o a ,  a quantity of y n p o n d e r  in tin. 
cnses and leather bars  was found in 8 yard- ... Outram 
directed i t  to be destri:ed by the Eryinecm. It nss taken 
to a large and deep well as rapidly as pssible.  When one 
of them a- being th roan  d m n  i t  struck the side of the  well 
and exploded. A flame of fire flashed up, igniting case after 
case, caught the poader in the cnrts, and blea it up, hhng 
or sererelr  wounding 3 officers and 14 men"'. 

"Inscription on monument in the  enclosure of the t o m b .  
of Sa'adat rili = i n  a t  L u c b o a "  [ 483 1'. 

Tennant, who was n i t b  tbe  L u c b o a  force at the time. 
a n t e s  t h a t  B r o d o a  a m  "alaars in front a h e n  wanted, 
nilling, strong, and sharp. Pie have few who conld adeqnate- 
1y f i l l  his place" [ 534 1'. SG. had already asked for his early 
return to  the Kasbmir Svg. "He possesses extraordinary 
aptitude, ~ h j s i c a l  and  professional, for mountain s u n e f i g ,  
in which he has h i g W ~  distinguished h i m ~ e l i " ~ .  

The portrait here appended, from a daguer reo tpe  of c. 
1853, is reproduced by permission of the Society of Army 
=torical Research from their Journnl, rol .  IX. 35(7  ), o k -  
Jnn .  1630. 

Tonards  the end of the senson [ he ] triangulated a 
portion of the river .Jhelurn [ belou B~rclmula ] in B 

most complete manner. ... Shoned great aptitude -- .... ---..-- --- -  _ . .____ _ _  
for hill suneying" '  [ 225-6 1. - 1 

. - 
Nov. 1856,  to Jog-Ti la  ser. under Tennant [ 53 1. -.I 

.3 i - . -  

.., 
rejoining Kashrnir-SIT. May 1857. Took u p  recce. . -. 

. ' , ' ? ,  
for trgn. a. across Kkhmgnnga to  KagBn valley. . - .! 

b u t  recalled after a ferr aeeks  to  take over main 
t r ~ .  as  3Iontgomerie could not leave hdqrs. [ 227, - .  . .L - . .' 
230,515 I. 

Reached Srinagar on 19th June ,  reporting t h a t  "al though 
no  geogrnphicnl values h a r e  been obtained, ... the reconnais- 
nance hns n o t  been a i t h o u t  its u e s .  Eight  s ta res  h a r e  been 
erected on points a h i c h  dl prore  useful next  year, and ... 
information has been obtained of a country hitherto b n t  little 
knoun. Guccceded in making an accurate planetable sketch 
of t h a t  portion of D r a a e r  ... which is under the direct rule of 
t h e  4Iabnrajah. ... a n d  which had never hitherto been visited 
by any  European "I. 

Started ou t  on' 16th June  to  c q  prinpl. t r p .  
K. f?om H a n t  as. on ridge 15 m. E;. of \I-ular Lnke 
1226 ; p1. 6 1. . Much hnmpered by clouds and un. 
fnvourable weather, nnd h d  difficulty with supplies. . 
Triangles lay across the inhospitable Deosai P l n i n s ,  
bu t  from two station? he had a fine \Yew of Knrnkornrn ' 

Range, and took bearing0 from which Flontgornorie 
TF- able t o  compute position and height for the great 
penk K 2 [ 889, 229, 232. 4 '5. 5 I 4  1. Closrd work nt  
station on left bank of Indus not  f s r  frorn SkarJo and 
returned t o  Srinngar on 20th Sept., to  leave again 
on 23rd t o  jo'in army in front of Delhi, having vcilun- 

m%-~ : 
. teered for mil. mrvice. 

, . . .  . .  
&&, . . && /?%pi~k// 

. . . . .  . .  . 

I D D n .  512 ( 39 ), SG. to  3Iil Drpt . ,  17-7-50. ' DDn. 718 ( 65 ), to  SG., 38-3-57. 'DDn. 51 ( 34 ), EFB. to TOW.., 

13-6-57. .. ' DDn. 818 ( 187 ), SG. ta 31il. Dopt.. 15-10-57. r t h ~  o!her officer being a p t .  A. J. Clcrk, RE. 4 Blcnt  ( 938 ), 
' DDn. 715 ( 360 ), to SG., 16-3-59. ' DDn. 643 ( 217 ), to &I. Dept., I S - 3 4 8 .  e B .  - .  



BURGESS, Francis Jaquos. Ben. hf. 
b. 1822 1 bept. BarnLon, ao. \Verwiok, 29-6-22, 

&d. b y  m u t i n e e r s ,  JhAnei, 8-6-57 ; MI. 6t. J a r n e e '  ch., 
D e l h i ,  b: Snugor Gate, JhBmi. . . . 

Ens. 1 1 4 4 2  ... Capt. 1858j7. : 
6013 of Francie Burg-, barr. a n d  G. Comnr. Police, 

Birmingham, and his wife Amolis. . , . 
Left  a a i d o a  in England. 
Blunt ( 155, 370-1 ) ; Punjab lrracr. ( 45). 
A n d .  'India Bug. 1842 ; 1843-6, r e e l .  duty, Bundelkband ; 

J u n o  1647 to r a n . ,  to lay ou t  road to Saugor. 
29-9-47,  f r o m  cis-Sut . loj  s x ~ .  a p p d .  a s s t .  surx-r. 

- r e v .  sly. A j r n e r  u n d e r  Y a r r r o n e n ;  1848-9, in c h .  
d e t t .  o n  6 V g .  r o u n d  D e l h i  [ 6. 264-6,  324 ,433  1. 

I n  commending his  technical work Panrenen comments 
l h a t  "like most officers possessing a scientific knoaledge of 
q n r r e y ,  he l o o h  d o a n  with supreme contempt on  revenue 
qurre.  or circuit srstom. H e  takes little or no interest in 
m a t t e m  connected v i t h  t h e  revenue surrey.  ... H e  i m a ~ e d  
b e  a a .  l ~ m t  errring t h e  interests of Government b~ giring n p  
his undivided attention to tbc  more ~cientif ic  sur rey  in t h e  
neighhourhood of Delhi than by giring n p  a portion of his 
dime 1.0 Hoosain B u h h ' s  jagheer s u r ~ e r  [ 264, 451 11. 

S-on 1649-50,  m o v e d  d e t t .  to B n r e i l l ~  a n d  in 
1 8 5 1  g i v e n  i n d e p e n d e n t .  ch. o f  rev .  s\y. E. Rnhil- 
- b u d  [259-62, 406 1. F r o m  1 6 5 3  mox-ed his p a r t y  
'first t ,o C n a n p o r e ,  a n d  t h e n  to start s x ~ .  o f  B u n d e l -  
-.Xhnnd s. o f  J u m n n  c o v e r i n g  t e r r i t o r i e s  o f  J a i t p u r  a n d  
J h k n s i  u n d e r  PA. at O r a i .  [ 1 8 9 ,  267, p l .  161. In 
y o u m e  o f  th is  8x7.. h o  a n d  all o E c e r s  of his p a r t y  

w e r e  k d .  by m u t i n w m  a t  J h B n s i  Ft. [ 6, 267 ,  3 6 4 ,  

306,  4002 4839 538 I. 
DSG. reported that  he aas "a talented officer, and it is 

h u c h  to & r r ~ r t t e d  that  his poaer of superintendence and 
. administrat ire  abilit-are not equally apparent. H e  is ~ r e a t l y  

n a n t i ~ g  in ... steadjnrm of purpose, diverting hk isttention to 
e t h e r   pursuit^ not conn!:ctc.d u i t h  the strict line of his doty, 
which suffers in consr.qucnce" [n, 25- ; T, 267 1. 

-UUItTOI\ ' ,  Ric l ln rd  Frar lc i s .  B o .  Inf. 
b. 19-3-21.  d., n i e s t o ,  20-10-90. 

E m .  1 W A  ... B t .  Capt. 1 6 4 4 7  ; ret. 1660,'l. 
'Son of Lt . -Gl .  Joseph Ketterrillr Burton of EX. 36th Ft. 
ed. Prance and ]talc and,  in 16-10, at  Trin Coll Oxford, 

' being rus t i~3ted  after a duel. 
m., Enrland,  ISfil, Isabel, dnu. of a. 8.  Arundell, n h o  

shared h k l i f e  in travel and  littrot- ; DXB.  
xcuo. I8SC. YIGS.  lF.59, a i t h  Foundrr's €>Id mrdal. 
DFB. ;DJB. ; Eluy Brit. ; fijc by TLos. F r i g h t ,  2 r o k  190G. 
O c t .  1642,  joined 1 8 t h  BO. h?. ; s o o n  s h o w e d  

Tacil i ty 111 or ien tn l  l n n g u f ~ g e s .  
15-11-44. a p p d .  a ~ t .  surx?. S i n d  sly. -m succession 

t o  L i o u t .  D n w s o n  o f  HM. 6 6 t h  R.; "His a p p o i n t -  
z n o n t  ... e n n l l o d  him t o  mix 6 t h  the rmople.  He 
f r e q u e n t l y  pcrsod ES a native iu the bnznrs and 

. d e c a i v e d  hk o m  rntlnshi, to s a y  nol! i ingiof  his 
colonel  a n d  ~nc-s?:r~alm "' [ 400 1. 

Purl .  1819-53, mnking pilgrimago to bfoccs ; 1654, risited 
Somnliland ; 1855, l erred in Crirnran n 'a r  with i r r c p l a r s ;  
1650-9, on h a v e  from India with Sjwke to w u r m  of xile. 
,1861, rrsd. lndian for Consular scrvim, n b r r r  he had  e r r n  
w a t e r   cope for trarcl and adventure. Prolific nri ter ,  incL 

-*hat of Hisfury oJ S(nd ; h u d o n ,  1651. 

C_OIFBELL,  E d r r n r d  F i t z g e r n l d .  m. 60th R a m .  
b. 25-10-22.  d .  23-11-82. 

2,'Lt. 2-7-41 ... Maj. 9 - 9 3 8  1.. Bt.-Col. 12-147. 

Eon of N. Gen. 6ir Guy Campbell, CB., l e t  Bart .  and Pamsh 
hb Pnd. wife, dau. of Lord E d a .  Fitzgerald; aucc. M 2&,3 
Bart. 1849'. . , . . i . I  I -.; 

ed. BXC., 6nndhurBt. . .. <- . - 
m., 25-10-53, Georgians Charlotte Theophila, dan. iiT- 

n o s .  n o o p h i l m  3lctuiUe ( 1705-1653) 4th Bart., sos, . .  . I  , 
2 n d  &il& JT'ar, 1 6 4 6 - 9  ; D c .  to 6ir Chas. h'apier, , 

c-in-c., and t h e n  to L o r d  D a l h o u s i e ,  oo., till 
16-9-63, when n o m i m t e d  h ~ t .  R e v .  6 w .  and 

to Bari do6b s\y., a c t i n g  in k m p y .  ch. from 
6 1 2 - 5 6 .  "Thk officer, e d u c a t e d  at  S n n d h u m t ,  and 

h i g h  q u e l i 6 c n t i o m  a s  a d r n u g h t s m a n ,  a& 
a  cat acquis i t ion" '  [ 4 0 0  1. 

1857, t o  r e ~ t l .  d u t ~  during >luting ; a t  siege of Delhi; 
did not return to S T .  

CARDOZO, H e n r y  O ' c o n n e u .  3 h d .  S\5., u n c o v .  
b., h l a d r a s ,  18-1-39. . . .. 
d., pr. RBmnFid,  13-12-1906. .. - .  - 

Mad ST., Dep. Snpt. 2nd cl., 25-2-59 ; rel. 1699. --.. 
Fon of Benjamin Cardozo ( ISlLS76) ,  of Madras and Bath, 

Enpland, and  his d e .  Bridget 3largaret. dan.  of Capt. Q. 
O'Connell, Cornmy. of Ordnance, both of whom d at Bath, 
MI., I ~ r h b r o o k  cem. . . 

ed. Thorn Park, T e i p m o u t h ,  D i ~ o n  ; Fellou, Mad. Unir.. - 
m., 1670, Caroline An*. om. . - .  . 
lfho u a  H.ho ; >larkham, 1st edn. ( 296 ) ; 2nd. ( 449 ) ; 

Mad. Scrricea. - . . 

25-2-59, a p p d .  2 n d  a s s t .  h l n d .  Rex-. s x ~ .  hislptm.-: 
1 8 6 6 ,  c h .  KO. 2 Par ty ,  K u m o o l  ; 1669-70,  furl. m c . b  - 
E n g l a n d  ; IFSO B e l l n w  6- C u d d ~ p a h  [ 2 8 0 ,  4 4 5  3.. .. 

, 

' after rett., British C o n s 4  Fondichem.  .. . . . . . -  

COLEBROOKE,  R o b e r t  H y d e .  B o .  hf. 
b. 4 6 - 2 7 .  d r o a n e d  nr. P o o m ,  3-10-49 ; . 

m. I T ' a n o u r i e .  . .., 
Ens. 

Son of Lieut. John  m c k  Colebrooke ( 1 6 0 6 2 8  ), Ned 
Lnf., 2nd son of Lt.-Col. Robt .  H-de Colebrooke (1762-1806) 
SG. of B e n ~ a l  [ I  : 3 2 6 3 ;  n, 366-91 1. John  Lrlrick d. after 
sen-iw in Burmese T a r  1 6 3 - 6 ;  his wid. J a n e  Maria Bal fou  
liring at Ba th  1846. . . 

ed. Grosvenor Coll., Bath,  1637-41, and King's Coll. Kew 
Brunsuick. 

25-745, appd.  &<st. rev. s u m .  AbmadnaFar: G o .  Ander- 
son reporting. ClO-49 ,  that  be died "in attempting to crow 
t h e  Jamsetjee Bund near Foonah, t h e  r irer  a t  t h e  time 
I~eing hiph. ... A highly talented and  promising ~ o u n g  
o f f i r t r ;  ass travelling from A h m e d n u ~ c u r  to Bornbaj  on 
leare of ab6enw" [ 4 ~ 0  1'. 

COIIIPER, A l e x n n d n r .  B o .  E n p .  
b. c., 1626.  d . ,  S i rn ln ,  1G-6-66. 

2;mt. 13-6-45 ... LtLCol. 2%2-Gi. 
6on of Lt.-Col. Thos. Alex. C o w x r  ( d. 1615 ). Bo. E n m .  : 

Couo]lr ( 106, 34 ) s o d  charlot te  dis 2nd nife, dau. of  arid 
~ a i t l a i d  of Lnrerkeilor. 

pr. fatbrr  of N. Gen. Maitland Conper, OB., HodRon's Horn.  
' ~ o n o l l ~  ( 107/1P6 ). P u n j a b  Imcr; ( 70 ). 
arrd. India. 1)ec. IF46 : uith r n .  C r ~ p e r  Sind. 

a. 

3-7-50 n p p d .  a s s t .  r o v .  surx-r., FMC. 
3 I n y  1 8 5 5 ,  S u p t .  R e v .  S L ~ . ,  Kl~dndrsh ;  18-2-67., 

S u p t .  Rov. SLY. G u j n r k t  t i l l  h'ov. 1 8 5 9 ,  = h e n  a p p d .  
C o r n d t .  D O .  E & M. ; 18G2, fur l .  [ 4 0 0  1. 

Bug.  18W, to r w .  in ch. I fLou D i r .  A p B o .  Road: 
1666, to Oudh ; d. on leare in Gimla ... 

h L x  Papcra, n. 1 8 G  ( 67-75 ). paper on Nil BriGffl; 
m 16% ( 1 6 4 - 2 1 2 ) ,  on Bo. R c r . 6 r y .  [IT, 239 n.1, 240n.21;  
Markham, 1671 ( 135 n. ). 

' DDn. 495 ( 8 - 1 7  ), T a m n e n  to DSG., 1649. S E ~  
. 5-l-56. ' Bo. RC., 1649. 

q B d .  'Burke  ( 36G7 ). 'DDn. 6% ( 7 4  ), DSG. to S a ,  



NOTES DEPREE 

CRElTE, Wdoughby.  Nod. M. b; SC. . . 
. . b. 25-2-20. d., Paris, 16-E80. 

Em. 12-12-38 ... so. lCLU31 ... Lt..CoI. 16-7-64. 
Eon of Lt.-CoL Richd. Crewe and his a i fe  Francm. den. 

of J. Hare. 
W E ,  appd. Dep. Supt. 2nd cL, Mad. S r g . ;  1870. in 
Chddapah and f i t n a  s v .  ; not on 1877 list [ 280,401 1. . 

GORDON-CUhlNIhTG, William Gordon. Bo. Jnf. 
b: 2-6-29. dsp. 28-4-1908. 

Ens.  12-1246.  ... Bt.  h h j .  7-12-58 ; Maj. 
12-12-60 ; ret. Hon. Lt.-Col. 31-3-63. 

son of Sir Wm. G. Gordon.Cumming ( li87-1854 ) 2nd 
Bart. and Eliza Maria Campbell his nife. 

m., 1st.. 1 6 M 7 .  Alera Angelina Harvey, dau. of James  
Brand ofBallJam, Surrey ; s h e d .  6-12-93. m., Ond., 1 8 4 9 5 ,  
Hon. Lettice K i l l o u g h b ~ ,  dan . .o i  8 th  Baron Xiddleton. 

Burke ( 566 ). 
2-1 1-52. appd.  asst. re r .  s l m .  [ 4 0 0  1. 
Auth. of Kild Afen ond Kild Bear& ; pub. London, 1871. 

DAY, Henry J o h n  [ rr, 369 1. Bo. Inf. 8; SC. 
b. 3C-1-19. d. a t  sea 7-5-75. 

Ens. 30-1-19 ... so. lB-2-61 ... L L  -&I. 12-12-66. 
Son of Henry T r a n i n ~ b a m  Day, banker of Snaffham, 

Norfolk, and his! a i i e  Nary. 
m , Ahmac$r,agar. 2i-]--is, Georgians Eliza, dau. of bl Gen. 

J. H.  DunqternUe, Bo. Lnf. 
30-3-41, appd. to  Nmik Rev. Sxy. ; 1832-3,  mil. 

duty ; 18-5-43, rejoined a t  Sas ik  ; 1846 to  -4hmad- 
nogar ; 1845-55, t o  mil, duty [ 401 1. 
. 18-10-51, ~ s s t .  Deccan rev. svy. ; April 1856, so. 
with rev. set tmt.  Upper Sind [ 278 ] ; Sept. 1657, 
resd. for ill-health. 

De LISLE, Alfred. Bo. Engrs. 

. . b. 1 S 1 - 2 3 .  d. %4-99 
. . 2/Lt. 10-12-41 ... Lt..Co1. 18-2-61; . .  . 

ret. es M. Gen., 1Z-5-68. 
Son of Ferdinand De Lisle, merch., of h n d o n ,  and hia 

wife Elizabeth. 
ConoUy ( 106/118 ). 
1-1CU9, under CE. Bombas, took over ch. from Capt. 

Craaford as Supt.  ST.. Canal,. d; Forest Dept., Sind ; 
endearoured with small staff arailable to  set both rev. 
m d  t o p .  a r~-a .  on sound Unw, hut  dept. abolished April 1850 
[ 193. 276 1. ~ I O .  120 ( 13 ). Map of part  of Loner Sind, 
1 m. to rnch [ 193 n.6, 277n]. 

1860, Dep. Cons. Engr. R l y s . ,  Karachi and su'cc~ssful 
career engr. services, Sandes, 11 [ 40, 1791. 

DENSYS,  Julius Bentnu. Ben. M. b; SC. 
b. 21-1-22. d. 25-6-1907. 

Ens. 3-140  ... hfaj. so. 16-241 ... nsL. 1881 ; 
Lt.-Gen. 14-1-87. 

Eon of N i c h o b -  Dennys, v ine  merch. of L o n d o s  and 
E l i z a h t h  3 h c k a y  his wife. 

m.. - 5 ,  = m o t ,  dau. of Tunue A. Vanrenen ( 1793- 
1836 ), Ben, Brt., Hodson, xr ( 344 ), and sis. to Donald 
r 53- I. 

Who Raa Who. ' 

AfghLn War. 1841-2. under h'ott. ; 1st Sikh War, 1845-8 ; 
mmdg. Kotah  Cont., 1853-8. 

20-10-64, ethout previous s ty .  experience, b u t  
&th influence of his bro-in-kw Donald Vsnrcnon, 
sppd. to ch. JHwad;Kimach rev, shy., raising party' 
horn Vnnrenen's unit in h'aini TBI. JVith able 

asstce. of Edw. Johnson completed svy. by Feb. 1 8 5 6  
reverting to comd. Kotah Cont.. 1-11-56 [ 266. 364. 
396,400. 505 1. 

- 
DEPREE',  George Charles. Ben. Art. b; SC. - 

b. 2'8-32. d., Jersey, CI., 18-2-87. - 
2 ; ~ t .  14-4-50 ( 9-12-30 ) ... Capt. sc. 2 6 3 - 6 5  ; - 

Maj. 9-12-70 ... Bt.-Col. 1-7-61. 
SG. ; offg. 12-Z!33 ; cnfmd. 12-1-84. 
Son of George Jamas D e p m  (d 1839). London a h a r -  

k e r ,  and his uife Lncy, dau. of Chas. Saxton and sis. of 
Geo. Harper Saxton ( 1820-1901 ), a m .  [ 525-61. 
ed under his uncle, Dr. C. W. Saxton, DD., a t  K e m ,  Salop, 

and  then at A d a m '  Grammer Sch., Keaport ,  Salop;  
Addiwombe from Feb. 1845. 

m., Edinburgh 22-2-70, M a v  ELizabeth, eldt. dan. of John  
H a $  of Cameron Bridge, co. Fife, and sis. of Dougles Ha$, 
m. and let Earl ( 1861-1928 ) ; she re-m. c. 185%9 John  
Jameson of S t .  Jfaroocks, CO. Dublin. 

Tbeir eldt. son, Hngo Donglas, b., Xussoorie, 25-12-70, 
ed. Eton,  became Col. Comdt. w.., CB.. ma.. DSO. ; a m  
Comdt. RXA. 199G30, and d .  March 1943 [ 497 1. 

Portraits in oils by o. o. Palmer [ 536 nx ] OBO. Lib. [ pl. 
24 ] ;-from f a d r  photo. [ pl. 26 1. 

A n d .  h d i a  1643-51; leave from Dum Durn "to 
15-11-51 ; Dec. 1851, with fd. force to Arakan ; survd. 
K y a d - p y u  city ; J a n .  1853, sketch and report on T a m g u p  
pass for pa=.=ge of 150 elephants for Prome, receiring tha& 
of GG in c.' [ 194 ] ; from 30-11-53, Sst. Ex. Off?., Chittagong- 
Arakan Rd.  ; sick leave to  Ootacamund, 17-6 to  5-12-54. 

25-7-54, applied. for appt. as ssst. to  his uncle 
Geo. Saxton in Orissa, being "acqu~ in ted  Kith the  
use of the theodolite, level, compass, etc, and the 
p~ac t i ce  of commcn field surveybg" [ 3 S G  1. 

oo. GG-in-o., 2'3-10-51, appd. asst. t o  Sexton 
"novi empl-ed in the survey of the South-West 
Frontier, Tributary IIehals" ; reaching Calcutta 4th 
Dm. he  joined party just before i t  took fd. on 18th. 
M t e r  a few week. recording for Sadon ,  and obsg. 
himself 6 t h  5-inch theodolite, made 3-inch svy. 
round Sarnbalpur. Sexton ~ e p o r - 4 ,  27-4-55 ; "I 
congratu1at.e myself and the Depnrtment on the 
scquisition of Lieut. Depree's services. He h w  
been most zealous and in e v e v  way efficient. His 
henlth has remained good under exposure, etc., 
which are a severe t a t ,  and he likes the work 
[ 4 ,  28, 171-4, 421 

In letter to his mother mi t ten  from'rect-sq qrs. a t  Cuttack, 
19-8-55, reports death of Saxton's d e  [526]  and continues, 
"The ... boxes arrired while Uncle George na.9 away on the  
r irer ,  and 1 naa v e q  much p l e a d  to  rewire mine. One of 
the  pote of jam naa unfortunately brokcn the  day before 
reaching Cuttack. ... You m a r  imagine the state of the  
papera and tracts. h'ot one of them of course is readable. 
being mturated a i t h  jam. ... The s o c b  d be splendid for 
t h e  next  jungle senson. ... 

"My na tcb  did not  arrive. I mte to my Agents to  tell 
them to get it,  ... and they a r i t e  back that  i t  had not a m v e d ,  
b u t  a o d d  probably do ao by the nest  stenmer. ... I t  is very 
inconvenient to be Kithout a watch [ rr, 373 1. Uncle George's 
chronometer just come out frum Alderman Carter hss 
etopped and  is uselees4. ... 

"iVe are a n u ' m l g  exptlctinq further par t icdam of the 
late rererse before Sebhstopol. I t  ie drendfd to  contemplata 
the loss o i  life which occurs in each fortnight. ... 

"I sm by the Gazette tha t  the Pegu mednb hare  arrisd 
s t  Vadms, ao I aupIrose they b a r e  in Calcutta too, no I may 
erpec-t mine mth in  a month or 80. ... 

,- - . ,. 
1 ohe 'word. bFi tho~t  accrnt, r b y m ~ n g  G t h  " thrce" [ 4961. - ' DDn. BU ( 130 ), from QXO. Ft ~ m ' ,  g-1-53. ' DDn. 

d& ( 609 ), to DSG. ' Alderman John Carqer d. 1878 ] ; clockmaker of 61 Cornhtll. Imndon ; l a k r  Lord 3fajor. . 



. *'My t w o  aerrsnL. whom I hrought d o n  4 t . b  me from 
Calcutta I have been obliged to send Lack aa t h e j  h a v e  been 
conatantl$ su8ering from fovar ever Lince t h e  last, jungle 
PrRAOn. ... E v e ~ ~ ~ l e  t h e  houee except m p e K  have buen 
unwell th i s  laet week, a n d  I thought  fever una coming o n ;  
h o n e r e r  t h e j  a re  a11 bet ter  n o u  except Uncle Cmrgel [ 3641". 

I n e n  G a r t o n  took fu r l .  in 1 8 5 6 ,  the 6 G .  ~ s k e d  
S t r a n g e ,  n o w  in ch. o f  C o a s t  S e r i e s ,  to k e e p  g e n e r a l  
c o n t r o l  o f  the t o p o .  pnrtios u n d o r  D e p r e e  m d  Dyer 
w h o  u o u l d  b e  r e c e s s i n g  u i t h  him at C u t t a c k ,  ~ n d  at 
t h e  s a m e  t i m e  he m o t e  A kindly l e t t e r  t o  D e p r m  t o  
 ofto on n n y  r e s e n t m e n t .  S t r n n g e  m o t e  ~ r e r m l y  of 
D e p r w ' s  w o r k  [ 291, 370 ,  377-6, 3 8 6  1. 

Swan 1856-7 was 8 pnr t i c .u la r ly  u n h e a l t h y  o n e ,  
m d  Doprc?.o s u c c u m 1 ) e d  to t h o  g e n e r a l  f e v e r .  T o  g i v e  

h i m  an o p p o r t u n i t y  o f  regaining h e a l t h  and a c q u i r i n g  
w i d e r  e 3 ~ e r i e n c . e , \ T a u g h  suggcst .ed h i s  t r a n s f e r  t o  the 
Knsll~nir 6x3.. w i t h  a f e ~  o f  his nssk. f o r  s u m m e r  
m o n t l l s ,  b u t  n e i t h e r  he n o r  h i s  assts. n e r e  fit. e n o u g h  
f o r  t h e  j o u r n e y  1 4 6 4 - 5  1. At. the e n d  o f  1 6 5 6  he 
a g a i n  d e c l i n e d  t r n n s f e r  to l i a s h m i r .  T h o u g h h e  w o u l d  
p e r n o n a l l ~ .  l i k e  it, his pa* d o c t o r  i n s i s t e d  on 8 

c h n n g e  to E u r o p e  [ 1 7 5 ,  3 6 7  1'. 
Jan. 1859 t 3  April 1860, on furl. in Englana,  taking op-  

portunit? to n'df 0s .  offices a! Southsmp!.on to m x t e r  
t c c h ~ i q u e  of l i tbo-print i ig ,  on nh ich  h e  reported to 6G. 
[ 331 ,! who, on pce t ing  his r e t m  t o  d u t j  h o p d  that. h e  was 
stdl  a hnchr.lor, a ~ t a t e  best suited to the  conditions of a 
f i u r r e ~ o r ' s  a n d  soldier's life, e spec in l l~  in these unccrLain 
timcs n b e n  our fu tu r r  ...p rospects a re  so doubtful"'. 

R e p o r t e d  f o r  duQ- n t  C a l c u t t a ,  3-4-60,  n n d  m o v e d  
his  part^ in t .0  C l i o t a  K k g p u r  the f o U o h g  s c a s o n ,  
[ 176,  184,  244 ,  3 8 7 ,  3 0 9 ,  4 2 2 , 5 1 9  1'. 

H r  held cb. of his old part?, n o u  KO. 4, till 1677. nork ing  
through R e n n h  into CI,. ; took two  ~ e a m  furl. from Dec. 
lR(iS,  and  this time rr turned v i t h  a nife. The  part. nas dis- 
bandrd  Oct. 1677, a n d  he took ch. KO. 5 RAjputZna, m t h  
recess qrs. SImla, mnh-irig topo. e r r .  Bikaner cants., S a h i t h u  
a r ~ d  Kasnuli. and Simla rondp [ q ~ ] .  

Furl. again I k c .  18SI-2, I)cl~lg appd.  DSG. Topo. ST. 
from 1-1-83, s n d  ofig. SG. from 12-2-63. R e  held post of 
SO. till be took 5 mo. lea rc  on mc. from 7 - 3 4 6 ,  tha t  ass 
t a i r r  rxlcnded I 526-7 J. 

Following TTalkcr'a 1 5  J-. tenure of t h e  combined ofTiws, 
Depree's long fierrirt in topo. eune-s  did no t  lead Kim 
to close f i y n ~ r n t h ~  u i t h  t h e  i n t e r m k  o i  t h r  ors. ; h e  q u r ~ t i o n -  
ed for ins fanr~ :  the  p ropr je t j  of Benn~.?se?- spending t h e  rains  
in hluscclorie whilst Lis ctafi carrid on a t  Dchrs [ 502 1. 
H i  at t i tude n w  pssihl. tha t  o i  lh Ron. Gen. Hupo,  
Comdt.  >{MA., of n-Ilom i t  i~ told-A Cndet on the  m a t  
for povr progress in ficicnce and  " the old man remarked tha t  
b e  had nerc r  teen nLle to  unders:nnd l h e  fituR fiimsclf". 

H r  introdu(.ed t h r  pubn. of monthl! Surwy ?iota, start- 
ing w i t h  t h r  issue of 1st h l n j  1654. 

Thcrc has  Lrc.n fiorur u n c e r t n i n t ~  about tlje fij~clling of hk 
name.  After IESO our GurreTor chnngrd spelling i rcm Dcprcc 
to D r  J'rw after  his d i s c o r c ~  tha t  b k  father came from 
t h e  nristocratic family of d e  Prie, one or more o i  n-hom 
eswped from France during t h e  rerolulion a t  cud of 16th 
century. . From 1862 t o  '8G the dept l .  .ST. lists chonc-d 
a n  a c t l n t  that  was also current in tfie f8rniJ-y a i t h  pronun- 
ciation " p r a ~ "  u p  to abut 1920. H o v e r e r  a t  CLv Silop 
1926-30. Gen. Hugo's name nas s l ~ n ~ b  r h r m e d  m t h  
" three ". 

T h e  ruspicion of an a c w n t  in tbe s i p a t u r c s  on platr:~ 9, 24 
and  2G is in rt-aljtj a flourish o rc r  the "r" which a p p n r e  
through ali hk writing. 

I 
-.. . .- , . . . .  - 'C  

DU X7ERNET, James Smith [ m. 440-1; m;+ji2jji<;: 
b. 28-4-03. . d. 2-11-72. . >lea..-;<. 

Em. 2-LL5-23 ... Bt. hlaj.  X o r .  1851 ; '. - 1 -:-S. :..-3 ; 
Bt. Lt.-&I. 4-11-56; ret.  21-657. - .  - . .- .L :; zd-?$ 

60n of Lt.-Col. Abram D u  Terne t ,  EL., and Miriam& :.'--< 
m., T r w ,  20-8-38. Elk. L a r i n k ,  d a n  of B e n j z , :  

Martindale of Brumwick 6q., L o n d o n  - - ..- - -  . ., "4. 
"The beat draughtsman of  hi^ d a y  at Gand.hurst*c. 

, -L, 
1 8 2 4 ,  arrd. M a d r a s  ; 182&32,  asst. bled: $,sf-. 

6 T 8 .  ; 1632-6 ,  C h .  H d b d .  SIT. ; fu r l .  1 8 3 6 9  1- ,: 
3 4 2  ; m. 3 6 1  ; r, 177, 2 0 0 ,  346 ,  3 8 4  I.. . . . - -7 . . d. . - 

18-3-40, n o r n i n n t e d  2 n d  Afis t .  GTS. ; promo& 2: 
l u t  Asst. 14-6-44; c h .  h-. LO@. Conrig.  
1 8 4 1 4  ; R s r a r e ,  n o r t h ,  1 6 4 4 - 5  ; G u r a b i ,  . 1 8 4 ~ , , ,  
[ 11-2 ,  16, 18, 21, 81, W 9 2 ,  11% 1 8 4 , 3 6 1 ,  3 6 6 ,  3 9 9 j ; ;  

] F45, "haring ~ d e r e d  serere1g. f rom jungle ferer...n& ; 
finishing t h e  northern par t  of t h e  K a r a r a  Series, ... ,m- 
aua: on sick l e a r e  to the  hlussoorie Hill6 for  three mon(hs 
during the  recess o i  1845, and on11 returned to t h e  GWeJor; 
 general'^ h e a d q u a r t e n  a t  Allahnbcld on  15 th  September 
h e  receired charge of t h e  G u r a i n i  6erieb" [ 368 1. ' . - -. 

H e  c o x n p l e t e d  thiR s e r i e s  by M a y  1 8 4 7 ,  
h i g h  p r a i s e  f r o m  S G .  u h o  n o w  s e l e c t e d  him f o r  a'. 
o f  the n e K  P u n j a b  s e r i e s  running w e s t   fro^ Dehm ' 
D i b  a l o n g  the l o n e r  H i r n i i l a y s  [ 3 4 6 ,  9 8 ,  I 1 3 ,  n5, .. 

1 4 9 ,  1 5 3 ,  156-7. 200-49 3 8 5  1. . . .,- 
0 c t . - K O ~ .  1 S 3 6 ,  h e l d  up lq Sikh rising in Horn. 1 

Diflt. ,  a n d  a g a i n  in M a r c h  1 6 5 0  by t r o u b l e  OP& 

n i l i o t a  h i l l  [ 35-6, 472-4 1. F r o m  Oct. 1850hmd&i 
o v e r  c h .  o f  p r c p l .  t r g n .  t o  L o g a n  a n d  t o o k  c ~ : :  
o f  tope. BIT- o f  h i l l  r e g i o n  e x t e n d i n g  from S i d a  b y  
mamba [ 2, 4-5, 36, 162, 200--7, 282-3, 286, 3 7 7  3. i.,I 

A b o u t  Aug. 1 6 5 2 ,  hax-ing d e c l i n e d  o f f e r  of &: 
H d b d .  tope. s y ~ .  [ 1 7 8 ,  393,  3 9 5  1, s e l e c t e d  f o r  c h .  of 
n e a .  l o n p l .  seriec; i n t o  A s s a m ,  and p r o t e s t e d  strongly;- 

H e  h a d  led hk part? "into t h e  u p p e r  EimHlaya ranges 
a b o r e  j i anpra  and  m i n i ,  through t h e  Gpitt,i ~ a U e y  Into 
Lahvul ,  a n d  t o  the  Lhdak  ~ n d  Chin-e boundnries, r e tun ing  
... throuph tLe r c r j  m o u n t ~ i n o u s  district of P a n ~ a i  ... into t h o  
l o n e r  Chamha and  K a n p a .  

"In t h e  firixwns 16'51 and  1652, 1 had  topographically 
s u r r e ~ e d  all t h e  t ract  hetwrrn the J u m n a  and  the  P . a i  
boundrd northerly a n d  a-esterl.~ by t h r  hlabarajab Gohb 
Finph's t c m t o r j  find China, with t h e  exrrpt ion of R portion 
of  Cbamha of ~ ~ h i c h  the  6UITCF was in prcrgress. F o r  the  
s p a o n  1852 a n d  1653, ihrre  remeined t11e whole of the Tiri 
dk t r i c t  Letnecn the  Jumnn and thr. Siaal ic  Range,  n i t h  t b s  
Siual ic  R a n ~ r  and  the  Ganres to be s u n e j e d .  ... MI fidd 
aorl; ns not finished [ 202-71"'. 

H e  h a d  p e r f o r c e  t o  cornply u i t h  o r d e r s 7 .  nod 
l e a ~ i n g  f a r n i l y  in  & l u = o o r i e  t o o k  o v e r  c h .  o f  A s s a m  
~ a d y  1 s t  J s n .  1 6 5 3 ,  a t  R B ~ n g n n j  n o n r  J a l p a i g u r i  129- 
3 0 , 1 5 5 , 1 6 3 , 3 3 7 - 8 ,  4 6 1 ,  4 7 6  ;PI .  2 8  I. . . 

T h e  FG. mct him fit Jnl~naiguri a t  the  end o f .  t h e  month 
a n d  a bitlcr ccm. n as krp t  u p  on tlre subjrct of this  transfm 
nh ich  t h e  FG. r r r n t u a &  forrrardvd t o  G o v t ' a n d  obtained 
f i e b  d ~ s a l ~ y r o ~ a l  of the  "insuLordinate and  disrespectfnl 
]aDguape uh ich  R r r r e l  Afnjor Du \'errlet h a  adrLre~sed to 
SOU'FeU. ... an\- mj,! titiorl of nh i rh  ... ail1 certainly cause I&- 
inllr~cdlnte rc.mora1 from  ow l)cpnrtn]ent [ 393-5; 541 ]'"; 

F r o m  t h i s  t i m e  o n  h e  c o u l d  d o  n o t h i n g  r i g h t  
T a u g l l  d i ~ t ~ ~ p r o v e d  o f  h i s  r e c e s s i n g  s t  D a c c a ,  so  f a r  
f r o m  f ield w o r k ,  n c h o i c e  w h i c h  D u  T 'e rne t  'justhfied 
a t  l ( ~ q t h  [ 3G9 3 .  IJ'nug11 U-as d i s m t i f i f i ~ d  with t h e  . . 

' F a m i l j  paperers. ' DDn. 654 ( 35G ). Drprec to SG., 11-12-56. DDn.  4 ( 57-62 ). 22-3-60. ' n r o n g l r  s h o r n  ad 
Cnpt; KO.  4 part. on rerera.3 p l n k  9, surod.. l&X-7. ~ D D ~ ,  462 ( 100 ), SG.  tn .?!il. 1)rpl . .  12-2-47. "DI)n. G O G  ( 153),  to 
6G., 10-2-53. 'DO., 19-10-5'2. 'D1)u. MG ( 2S5), l l i ] ,  to 6G., I&&-53. 



NOTES FITZROY 

@]ow p r o g e m  of t r b . ,  a n d  called for C O P ~ ~ R  of his m., 1857, Amelia, dan. of Geo.  Martin. 
Who RM Rho. CB. 1907. snglao wldeb ware fbund ~ L U .  bolow tire s t a n d n r d  of' 

s c o u r a c y  required [ 116, 394 1- 1857, &go of Delhi; appd.. pr. 1858, sast. rev. anrm, 
Bari d e i b  ; with Hunter  Thompson left Simla, 1-12--58, for 

This reopened t h e  exchange of n * * ~ ~ ~  letters, which Hazir ibigh t o  start rev. B ~ .  ~ h o t a  h'sgpm [ z M ] ;  md. 
Kaugh cloeed by reporting to G o d .  t h a t  "on examining his 1-5-59 [400]. ~ ~ t e ~  distinguished d, areer. observations- I found them so full of discordancies aa n o t  - - - - -~~ 

only to be inndmis.wble ...to t h e  present standard, ... but ... 
to justify the conclusion t h a t  his phyaical qualiGcntiom as a n  
observer had become impaired". 

Du Fernet protested t h a t  he u a s  being unfairly judged, 
hut the SG. now reported t h a t  h e  had found his obsns. on 
the xn. Him5laga ser. failing in accuracy ; " This aw my 
chief reason for reliering Blajor Du Ternet from . . .g  eodetical 
duties, and emploJing him in topographical details. ... 

"Xlajor Du Vernet, haring pmrious1~- served credit.lbl1 as 
s topographical s tmeFor ,  joinrd the Trigonometrical Sur- 
vey law in life. J Iy  predewssor found i t  extremely difrjcult 
...to inrulcate thase sentiments of refinement and accuracy 
ahich are indispensable to render a trigonometrical surrey 
of lasting ralue [IV, 357. V. 379. 381-2 1. ... 

"I took great pains to elerate bIajor Du Cernet'e ideas. ... 
From 1814 to  1817, bu t  particularlr in the two h t k r  g e s n ,  his 
uorl; gave me satisfaction. ... Latterlc, h o n e ~ e r ,  I...found his 
work gradually deteriorating. ... His obsercationa are ... unfit 
for any nork of high order. ... [ H e ]  cannot be a n  longer 
emplojed on the Trigonometrical Sur rey  of Lndia a i t h  any  
adrantage to the State' ". 

R l i l s t  orders of G o d .  were arraited, Du Vernet ass 
allowed 3 mo. leare to  Blus5oorie " to  join 4Lr.  Du Ternet 
on account of her delicate s tate of health" ; a dsu.  had been 
born in April 1853 [3g3  n.21. H e  eubmitted his resgn. 

"Beliering ... t h a t  my further  s tay  in the  Department under 
the present Sur reyor  General is not  likely to be at tended 
a i t b  adrantage to the  State,  o r  benefit to  my reputation- 
smarting:..under the language used to  me, and under triale 
and accucatiom ahich  ... my pride finds hard to  bear-I eolicit 
your Lordship to allon me to  retire from it. Yet, if 25geam 
passed in loriely and laborious employment, often of great  
exposure, a lnays  of great  anxiety, may ... allon. ... 1 may be 
emploged in such other manner as... ail1 s e r e  me from ... 
compulsory return to  my regiment in the  Madras Prrsidency'". 

Hia mgn; wss a c c e p t e d ,  a n d  h e  am t r .  t o  Pcgu 
f o r  e m p t .  in c h .  o f  T e l e g r a p h s  u n d e r  t h e  CRE., 

jo in ing  in n l a r c h  1 8 5 4  [ 1 4 1 ,  395 ,  3 9 9  13. ' 

2/Lt. ( 1 > 5 5 1  ) l>lZ-51 ... Lt..&l. 1 7 4 7 7  ; 
rot. as bI Gen. 24-1-85. 

Son of Dr.  ~eo:. E r a m  Edgecome of 31ad. bled. and 
Eleanor hk nife. 

Conollc ( 101/206 ). 
27-10-54. offg. Ex .  Engr. B a r i n ,  Burma. 
S e p t .  1856.  Erom e n s .  d u t i o s  in P e p ,  . a p p d .  %?st. 

Pegu ax-y., a n d  s u c c .  \l'illisrnq in ch.. [ 196-7 ,  199 ,  
. 5 4 3 1  ; 16-12-59, rwd. c h .  . t o  F i t w o y  a n d  a f t e r  f u r l .  

o n  m e .  b e c a m e  P r i n c i p a l . o f  Civ.  E n g r g .  Coll. Blndras ,  
till  r e . s p p d . ,  16-3-65, t o  c h .  P o g u  6\y. ,  a s s u m i n g  ch. 
29-4-65 [ 4 9 3  1 ; c l o s e d  fd. w o r k  a n d  l e f t  R a n g o o n  
18-8-65, c o m p l o t i n g  m n p s  at h l a d r n s ,  a n d  s u b m i t t i n g  
t h e m  in O c t .  1 8 6 7  [ 3 8 4 ,  4 0 0 , 4 4 7 .  4 9 8  1. 

< .  . 
E L L I O T ,  Minto. Ben. Art. . '  . . 

b. 23-9-33. ' d. 14-3-1909. . a 

, 2/Lt. 11-6-53 ... Bt.-Col. 3 1 - 1 H 5  ; ret. as 
. . .  " Hon. 31. Gen. 1887. 
' S o n  of E d u .  Eden EIliot. BO. cs.. Acct. Gen. ,. . . 
" Ed. Addiecornbe. , \ -  . 

ELPmSTOT\;E, P e r c y  A u g u s t u s .  B o .  Inf. & SC. 
b. 27-9-28. d. 3-5-89. 

E m .  3-2-47 ... Lt..Col.. SC., 3-2-73 ; re t  as CoL 
4-5-74. 

Son of Alex. Frmer Elphinstone, Cspt. sx., a noble of 
Lironia, Baltic States, and his d e .  Amelia AM, dau. of 
A.  Lobach, of Cumenhoff, nr. Riga. 

30-1-52 (1-7-52) appd. a-t. rer .  e m .  Ahmadnagar ; 
1855, Khindesh ; furl. for 15 mo. ; Markham. 18'71 (-399 ). 
Settmt. O f i .  Ber i r  ; 4-1 1-72, f u r l  for 18 mo. 14001. 

F I T Z G E R - 4 L D ,  Martin Frederick. Ben. Inf. 
b a p t . ,  K i d d e r p o r e ,  C a l c u t t a ,  15-2-29. 
lost. at sea, 3 - 5 5 2 ,  f r o m  8s. Favouriie. 

Ens. 13-1245 ; Lieut. 84-50.  
Son of Yaj .  K m .  Robt. Rtzgerald [1798-184~ 1. Ben. 

E n p .  [ m, 448 1, and h s  aire Sarah, dau. of Robt.  Fulcher'. 
00. 13-11-50, appd. a ~ s t .  rev. s u m . .  and joined Bari 

&rib 6 9 .  23-12-50. Leave on mc. to Australia 67-51 .  
"He has nerer bren heard of since, and a a s  supposed to have 
been lost a t  sea on hk return passage [~oo]"' .  

F I T Z R O Y ,  F e r d i m m d .  Ben. Art. 
b. 15-6-33. d. 11-9-1907. 

2/Lt. 9 - 1 2 5 2  ... Maj. 5-7-70 ; ret. as Lt.-Col. 
2%%75. 

Son of K m .  Simon Eoughton Fitzroy, of Kempston. 
Korfolk, and Anne, dau. of Thos. Bagge, of Stradaett Hall, 
Koriolk. 

ed. Bedford Gr. Sch. 
m., 18-9-35, Nary  Helena, &an. of Yaj .  G. R. Crommelin 

( I S O M  ). Ben. Cer.. ; bro. of J. A. Crommelin, Ben. E n p .  
[ m ,  4353. Hodson, r ( 4 1 4 6 ) .  

2 6 9 - 5 6 ,  a p p d .  a s s t .  alrrvr. Pew Svy..  t a k i n g  c h .  
f r o m  E d g e c o m e  16-12-59 [ a u p . ] .  

T h e  P e p  SLS. h a d  f r o m  i t s  start b e e n  c a r r i e d  on 
b y  officers w i t h o u t  p r e \ i o u s  s k ~ .  e x p e r i e n c e ,  and 
a i t h  n o  prof .  c o n t r o l .  I t  aas b n s e d  on a v s t e m  o f  
i n t e r s e c t i n g  t r a v e r s e s ,  w i t h o u t  s c i e n t , S c  c los ing  o f  
c i r c u i t s  [ 297-8 1. T h o ~ ~ g h  s a i d  t o  be 9 J l O t h s  c o m -  
p l e t e  a h e n  F i t z r o y  t o o k  ch . ,  h e  h a d  stnrted r e v i s i o n  
o f  t h e  t i a v e r s e  s y s t e m ,  a n d  in m a n y  p a r t s  an e n t i r e  
n e w  sq- .  In 1 8 6 3  t h e  s\-j-. w a s  f o r  t h e  f i r s t  time p u t  
u n d e r  c o n t r o l  o f  t h e  SG., a n d  T h u i l l i e r  am horr i f ied  
b y  F i t z r o y ' s  r c p o r t S  [ 196-9 364 ,  400 1. 

He q u e - t i o n e d  t h o  i r r e g u l n r  m e t h o d s  o f  b o t h  s ~ y .  
a n d  m s p p i n g ,  and d i s a p p r o v e d  F i t z r o y ' s  f a i l u r e  t o  
k e e p  t h e  P e g u  a u t h o r i t i e s  a n a r e  o f  his di f f icu l t iw.  
F i t z r o p  e x ~ r e s s e d  r e s e n t m e n t  a t  c r i t i c i s m ,  and met 
s t e r n  rebuke ; 

. ' n e  tone aod style of both documents are highly objec- 
tionable, and such a3 cannot for a moment be tolerated. ... 
C'nlrssyou u i l ! ~ d r n a  and ap,7logiPe ... and reply to  the  ques- 
tions ... in a hccclnling manrier, i t  ail1 be my dutv to submit  
the p a p r s  for the order8 of the Government of India." 

Fitzroy made a ,halfhearted apology and  the  &hole caae 
nae put  up to .Gor t .  I n  Dec. 18M he applied for leave 
on mc. a h i c h  recorded thnt  be had  been "resident in Burma 
11 gears plus-habita t e m p e r a b  and  r e 7  regular-habit . .  - of . 

. ' ' IDDn.  647 ( 1 8 i  1, to  Jlil. Dcpt., 6-10-53." 1 DDn. ( 173 ), to' Mil.~Dept.i..7-11-53. ' Tcl. Report , 1 8 5 ~ 4  ( c r x x  ). 
h yemet  reporb  constm. of trlrgraph lirl.3 in Pe iu .  4 pr, a i s k r  to  Robt.  Page P u l ~ h e r  a h o  m. --id. of Colin JInckenzie [ U S  

474 1. ' DDn. 624 ( 57 ). DSG. to SG., ,5-&56. . "  . . .: . .  . .  . . . , . .  t . ,  .. - . .  .. . . . 



body spore-temperament nerrous-ass bean under m 
o b s e r ~ a t i o n  from A uat 1862 to preaent data, during whioc 

riod Z b s v e  m o a a y  k s o a o  him to enjoy one day's good 
c a l t h ,  muffering c o m l a n L 1 ~  from d y ~ p e p ~ i h  and all j t ~  
wncomitan@"l. . . 

18-3-66, g r a n t e d  furl . ,  a n d  E d g e c o m e  was ca l led  
in t o  w i n d  up 8 9 .  a n d  c o m p l e t e  t h e  m a p 6  [ 199, 
4973. T h u i l l i e r  r e f m e d  t o  e m p l o y  F i t z r o y  in t h e  
sry. d e p t . ,  b u t  a d d e d  that " t h e r e  i~ n o t h i n g  w h a t e v e r  
n g a i n s t  his c h n r a c t e r  as an officer t o  p r e v e n t  his b e -  
i n g  ngaiu e m p l o y e d  i n  a n y  o t h e r  d e p a r t m e n t  ". 

A t  the end of 1866, Col. F a k e r  nhen  act&. 6G. took the  
o p p o r t u n i t ~  to  me both Edgecome and Fitzroy at  3 Idraa .  
Fitzroy a m  deeply grieved a t  the slur tha t  had been caet 
on  his prof. conduct a n d  abilit-T. H e  had even been removed 
from a troop of Borse Artillery to a GarriRon Co., a h e r e  pay 
and  allces. a c r e  smaller. H e  prwsed for further BY.  empt. 

"Enough has been said [ uri tss  T a k e r  ] to s h o n  t h a t  the  
a o r k  executed under.:.Capt. Fitzroy h , o f  a superior quality 
to a h a t  had h e n  executed b y  his predecsssom. Har ing  
had an opportunity of inspecting Captain Fjtzro~'s records ... 
I csn trs t i fr  to the scrupulous care with which they appear 
to have been prepnred, and thou  methodical and skilful 
arraugement. ... Capt. Fitzroy has laboured mth p t  
nqsiduitg and devotion. . a n d  ...p ossessee mang excellent 
qualifications nhich should enable him to do good serrioe ... 
in oome other department thnn the Sune_r. 

"Unquestionablr h e  committed a grare error of judgement 
in  making a resnrvey of the  Pro  &ce...nithout either solicit- 
ins or obtaining the  authority of Gorernment to do so. H e  
still maintains that  a . m u r v e ~  aas'absolutt.ly necessaq. and 
t h a t  t h e  previous 6urrer  was useless. ... 
"ln Capt. Edgecome's hands the original s m e ~  nould 

h a r e  been a o r k d  up and  p u t  together so as to form a fair 
geographical map ... a h i d  would have ansuered aU the  
i m r n e d i ~ t e  requirements of the public serrice. ... 

"The k t  result of Capt. Fitzroy's measures ass to pro- 
long the operations. This gave rise to enquiries on the part 
of  the  Chiof Commissioner, a h o  ordered a Committee of 
Enquir;r. -.. Instead of Capt. F i t z r o ~ - . . . ~ ~ l a - ~ i ~ ~  the  
slightest readir~ecrs to assist tho Committee, ... his conduct 
pan B U C ~  RS to ... fr~lstrate the  objects which they had been 
d i rec t id  to c a q  ont. This went on for upuards of a yerrr, 
a n d  at  Imt, nhen  t h e  Chief Commissioner and t b s  Committee 
found him u t t e r l ~  unmanageable, he ass placed under your 
I SG.'s ] orders [ 197 3. 

" n e  completely cfiausted your patience ... b~ ... letfern 
rrhich, while thry failed to conrcy any  distinct idra ... of  hi^ 
operations, ae re  neither conciliatory nor re..spectful, and 
crentu~11- compelled SOU to the reluctant conclusion t h a t  
t h e  ... uncontrolled action ah jch  Capt. F i t z r o  had p r e r i o m  
e n j o ~ e d  n o n  u d ~ t t d  him for further emplo-i~ncnt in  the  
curre. Pejmrtrucnt. I cordially a p e " ' .  

T a l k e r  repeated thn t  he could not recommend Fjtzroy for 
ernpt .  in the  KT. 1)rpt. : 

" H e  has never rewired an. training in t h k  Department, 
af t h e  dutim of ahich he h o u s  Ijttle or nothing. ... H e  is 
s o  B~U-opiniated to assert of his a o r k  tha t  ...' no other 
s u r r e y  in India can be mentioned nhich hss s u r p d  or  
.even equaUcd the results'. H o l d b g  such sentiments jt iR 
clear  tha t  if he a e r e  again employed ... he would probably 
b~ ~s ... unamcnable to t h e  authority of the Sumexor General 
aa ... when he aa first p l d  undcr your ordem"'. 

Burmene War,  1 8 5 2 3  : made various route 6-8. a Yoma and  Ten~naurim 1 195 1 1854-61, 6upt .  . Pegn rad - 
b ~ ) i ~ n  roads, PFD ; BE. Bengal t c R B j p u k ;  1661-112: 
OE., O ~ d h ,  1872-7. . . . ' ... . . . .  - . ,  .:-A i.% .<-' 

' : t .  ..? -2 - * FRAVCIB, ~ o h n  ~ h o m a s  I IT. 369 I .  BO. m. az. - -.. ;.I. .' b. 16-2-19. d. 4-8-90. . .. : . . . 
Ens. 12-1-41 ... Lt.-CoL 12-1-67 : USL. 1-72;.. :f 

- --. :.. 
M .   en 31-zap 

600 of Renj. Francin of w o r d  Guist, K o r f o k  , 
m., DhLrutir, 13-9-47, Geor+a Anne, dau. of hte G<.. 

Geo. Frankland, of m. 55th R. ; she d .  1667, aped 63 . . - 
8-12-42, a p p d .  =st. r e v .   sun^. m c .  ; Aug. 

to ch. D e c c a n  rev. s \ ~ . ,  P o o n n ,  a n d  S u p t . & r .  EtT.& 
h s m t .  ; A u g .  1 6 5 9 ,  in ch. T h h n n  Rex*. 6 ~ - y . [ 3 9 8 ,  401 1. 

M a r k h a m ,  1 8 7 0  ( 2 9 9  ), B u p t .  X. D ~ V . ~  ; 1871,  B~.: 
& S e t t m t .  C o m n r .  P o o n a  & XTsik- ; 1 8 7 6 ,  furl. -..:: . . - . -  . : -, \; 

- .  FULLER, A b r a h a m  R i c h a r d .  Ben. Art. . '. . - 
b. 12-11-28. d r o .  nr. B ~ r a k a o ,  R B ~ a l ~ i n & , ~  

20-8-67 ; XI.. St. James' ch., Delhi' 
2/Lt. 1 4 4 4 5  ... a p t .  29-6-41. . . . a 

r' l  8-11-53, appd.  asst. rer .  s u m .  under Burgess k 3.'. 
 h oh ilk hand, and ajth him to B u n d e l b a n d  [ 267. 4oo]. : ? 

Mag 1855, resd. to become Lwpr. in Education Dep(; 
1857, to tempy. mil. d u 5 ;  dro. on road t o  3Iurree. . . - >. - i 
GARFORTH, Peter. B e n .  Engm. - . -.,. ,. 

bapt. 14-1-21. d., T o r k s b ,  2-10-58. , 

2 p t .  11-6-40 ... Capt. 2 3 - 1 6 5  ; resd. 3-12-55. :::.<. 
Conolly ( 69,'208 ). , . - - 

Son of James Brai thnaite  Garforth of Coniston, Ti&:': 
rnoreland, and his niie Frances Catherine. 

m., 19-6-46, Francss, dau.  of James  Earnerton, JP. ,  DL- 
bar r . ;  ahe m-m., 1666, Rev. John  Stansfield, of Conistod' .  
and d.. 1861, aged 63. 

G o .  13-10-43, sppd. 2ng. &. GTS., b u t '  
to Army of G n a l i o r ,  j o i n i n g  C h e n d a a r  ser. under 
L o g ~ n  March 1 8 4 4  [ 3 8 2  1. - ,  

18-7-44, t o  ch. G o r a  se r .  ; m u c h  d e l a y e d  by s i c t -  
n e s s  in K n i m u r  H i b ,  1844-5 [ 3 2 , 4 5 7 , 4 7 6 1  ; T ~ C R ~ S ~ ~  . 
at SG.'s h d q r s . ,  AUnhirb6d [ 130. 156, 161 ,  163, 361; ' 
3 6 8  ] ; m n d e  g o o d  p r o g r e s s  1845-6, staying o u t  till - 
25-6-46. m u c h  against SG.'s xv ishes ;  "I fu l iy  e x -  
p e c t e d  y o u r  a r r i v a l  a t  my office b e f o r e  the e n d  of 
l a s t  m o n t h .  ... >-our f u r t h e r  c o n t i n u a n c e  ... in t h e  field 
at t . h k  peason iE; f o r  many r w s o n s  to b e  depreca ted . .  
... The n : s u l t  c a n n o t  fai l  to  b e  p r e j u d i c i a l  t o  t h e ,  ' 
o r g a n i z n t i o n  ... m d  p r o v e  n n  i n c o n v e n i e n t  innovat ion .  
... Y o u  are h e r e b y  directed t.o j o i n  m. h e ~ d q u s r t e m  
n i t h  n u  p r a c t . i c a b l e  d o s p a t c h  12, 3 6 5 - 6  

He completed t h e  s e r i e s  durirlg u r n s o n  1846-7, and 
t h e n  m s d .  1-9-47, b e i n g  p o s t c d  to s 6: ar., 3lwmt 
f r o m  30th Pcpt.. [ 3 7 9 ,  3 9 9 ,  4 7 5  1.  

Sept. 1615, uoundrd  s t  siege of AluJlXn. 

EORLONG, J ~ m w  G e o r g e  Roche'. ILncl. Inf. GARXETT, A r t h u r  JTillinrn. Ben. ~ n $ r s .  

b. 6-11-24. d. 29-3-1904. . b. 1-6-29. d., C a l c u t t s ,  1-5-61. ;-- 
Ens. 30-11663 ... J3t..Col. 30-12-74 : ret. 20-7-76; 2 b t .  12-646. ..., Capt. 27-8-48. . , 

Hon. &I. Gen. 26-1676. ConoUy ( 91/248 ). . 
DIB. PmLific uri tcr  an L d i n n  religions and folklore. F e l . J u n e  1649, n j t h  T a k e r  on Peshiwar s r y .  [ 2 1 4 3  

a r c h ~ o l o g ~ ,  and philolorn ; Roorke T'opcra, rr, 1667, toTSohit [ 21 51 ;  IOCal. ( 467 ), u i t l l  Lcmsdcn ,  1655-6, on 6 q .  

4 140-2 ), o n ,  Bricb: -- . K u m m  -iallr~ ; H Q S .  Prop?., 32, 16G2 ( 304 ) [ 215 n.r. 2r7 

- ' 1 nod. 55, 6G .  to Fitzrny. 29-3-64 ; wply 6-7-64 ; -mc.. Rsnpoon. 21-12-64.  * GR T ~ i g .  d. T o p  : I b C d - 5  ( 1 4 4  ) : 
am.; 19-5-66 , DDn. 7 ( 182). srs. to EX., 16-1-67. ib. ( 19- ), 1G-5-87. , ' no t  R n r L e  9 in DIE. . .'I\'orth D i r .  r o r r d  
Col r~ba ,  TLHna, and nll diau. to n ; 10 Cal. ( 436). IIDn. 492 ( 1 1 7 4 ) .  6 4 4 6 .  . - 



NOTES do8 GUSTAVNSKI 

R m l u  Pnpera, I ( 2374-1 ), xrv, account of K o h i t  Ft. ; 
E x .  Engr. KohLt. 

G A S T R E L L ,  Jamea E n r d l e y .  Ben. Inf. d: SC. 
b. 18-1-19. d. 29-8-94. 

Em. 11-1245 ... USL.. 1-7-81 ; Gen. 23-1-89. 
Son of Jamea Gastrell, merch. of Bristol, and Charlotte 

hit d e .  
d. as civ. engr. 
m., 10-12-45, Miss K a t e  Sulliran who d., Bedford, 6-3-1917 

aged 90. 
Vt iqw .  mil. sen-ica. J e p r e .  1639 ; Bdlkd. 1842-3 ; 2nd 

SiU K a r ,  1S4S9,  Chiliannala and  Guj r i t ,  sub-asst. cornmy. ; 
SI Lisb. ; nuth of Gwgl .  & Stall. R e p r f ,  ... Je~sore,  ... 
Backcrgunge Calcutta 1668. 

14- 10-51, n o m i n a t e d  asst. r e v .  survr. ; GO. 13-1-52, 
a p p d .  t o  B a r i  dodb  shy. ; t o o k  c h .  f r o m  J o h n  B l a g r e v e  
30-8-52; l e a v e  to N a i n i  THl ; asks DSG., f o r  tr: 
1 6 1  1-53 ; "Noini Tti l  e m p t y ,  and I a m  a o f u l l y  t.ired 
o f  b e i n g  i d l e  and having n o t h i n g  t o  d o "  ; t o  B e n g a l ,  
GO. 23-11-53. 

to DSG., Benares, 21-13-53; "I hase  been here since the 
19t.h, and a m  looking out  for the  down steamer. J u m n o ,  
expected here every hour. to get on board and proceed to 
BognBngola. S h e d  advised so strongly against the land 
journey t h a t  I altered my intention of going daak .  H e  
tells me no  p a k e e  to be had in the  jungles a t  9Iungalpoor. 

"Delayed a t  hleerut awaiting my remittances. ... -4fter 
getting a a a y  from there, I e-yerienced'but  one deli' from 
the aheel  of the carriage breaking a t  C a m p r e .  Fortunate i t  
waa...tbat i t  lasted until I a n i v e d  a t  the skition. 

"Coming down countrj one is struck with the increaqr of 
comfort and goodness of houses. etc., in contrhct a i t h  the  
wildness of the  h 'orth-Kest .  If n e  could but  hase the cold 
weather of those prorioces, lover India would be perfect. 

"I enquired a t  Allahabad and Caanpore for letters, but  
found none from yon. ... from w b c h  I conclodr that  Gorern- 
ment -sill n o t  sanction my erpensea being paid d o n .  ... I 
hope to he at. Bishnnpoor in another 4, 5, or 6 da-m, unless 
we stick on the  sands going d o n " ' .  
' 6-1-54 a t  B e r h n r n p u r  t o o k  o v e r  ch. f r o m  T'ialter 

S h e m i l l  o f  N o .  4 Div., N u r a h j d t i b E d  [ 241 1. 
9-8-55, h a n d e d  o v e r  ch. 9-8-55. t o  jo in  mil .  unit 

in c s m p a i g n  a g n i n s t  S a n t g l s  [ q g r  1, w r i t i n g ,  26-12-55. 
f r o m  Xlga D u m b  ; r e j o i n e d  avy. 23- 1-56 [ 372 1. 

15-10-58, a p p d .  R e v .  S u n - r .  on full  allcee. w o r k i n g  
w. t h r o u g h  J e s s o r e  i n t o  B g k a r g a n j  [ 6, 243,  255-6 ,  
364. 396-7 I. 

H e  write3 of the  Sundsrbans tigers : " The inhabitants 
of the  villagee on  t h e  confines o t  the  jungle complained 
bitterly of t h e  constant a t t a c h  made upon them and their 
cattle b~ tigers. Many rgots, t h e r  said, had recently left the 
clearinp in consequence, and more talked of soon doing so. 
In sereral places t h e  d 1 ~ g e 1 - s  guarded the  doors of their buts 
a t  night Kith strong n e b  to present  t b e . i n p s  of them 
animsk,  and  they declared several persons had latterly been 
carried off for w a n t  of this due precaution [ 255-6 1'. 

13-6-62, m c c .  S h e d l  a e  B d y .  C o r m u .  " f o r  
a d j u s t m e n t  o f  t h o  n e w  Civ i l  & C r i m i n a l  ju r i sd ic t ions  
in R e n g n l  a n d  B e h a r "  ; h d q r s .  a t  C a l c u t t a ,  h o l d i n g  
ch. 3QO.  d u r i n g  SG.'e a b s e n c e s  o n  t o u r  [ 257 1. . 

1 1 - S 6 7 ,  D S G .  & S u p t .  R e v .  S ~ T . ~ ;  1609--9,  ch. 
EGO. at  C a l c u t t a ,  d u r i n g  SG.'s a b a e n c e  ; furl .  f o r  2 y. 
f r o m  Dec. 1869 ; 1876, S u p t .  R e v .  S v y s .  U p p e r  Circle. 
U h H b i d  ; 25-1-77, f u r l .  o n  mc. till  r e t .  [ 4 0 0  1. 

A m o s t  cnpflble r e v .  s u r v r . ,  w h o  i n t r o d u c e d  
n u m e r o u s  r e f o r m s ,  tmd o n e  o f  t h e  lenders  in n o w  
s g s t o m  o f  " c a d o e t r a l  surveys" [ 10,  32 I 1. 

, . , , . . . 
- .  1 DLR. 37/59 ( 39-40 ) ; Rhagalngola. 10 m. sbore  Vursh 

Qn. Reporb, 'iVazir5bM. ' af ler  aclg. from 21-7-85. 

G R A N T ,  J o h n  H a y e e .  B e n .  Art. & SC. 
r .. . b. 8-2-30. d., H a s t i n g s ,  Sussex.  

. .. 12-1 1-68. 
, 2 p t :  10-12-47 Capt. =so., 18-241' ... &j. 1Ck1267. 

Son of John Grant. Preadcy. Surg., Calcutta, and his wife 
Elizabeth Xicholson A p e s  Hnges. 

m., Simla, 17-955, Gttorgiana, dau. of C. F a u g h a a  
1-6, nominated awt. rev. s u m . ,  joining Vanrenen'r 

party a t  Jubbulpore. 8th J u l y ;  promoted Rev. Snrvr., 
2-58 ; to offg. ch. No. 2, o r a . .  Div.. up., 1860 to  5 - 1 2 6 3  ; 
reverting to mil. d u t y  28-12-63 under GOGG. of 5-12-63 
[ 268, 398,400 I. ' 1866 6 t h  regt.; 1868, furl. on mc. 

G U S T A V I N S K I ,  L o u i s  T h o m a s  K o u g h .  B e n .  Inf. 
b., W a t e r f o r d ,  Lro land ,  26-5-34. 
d. ,  L a l i h i m p u r ,  O u d h ,  6-3-67. 

Sub-axst. Punjab Rev. Svy., 1-1-50 ; r e s b  1854; Ens. HM. 

95th Ft.. 3-2-60 : Lieut. 2nd. Puniab  Inf. t so. 18-241. 
Lang - (  20 n., 96, el passim ) : ~ m d e s ,  I ( 231 ) ; Q R Rea. 

1866-7 ( 5 ). 
Parentage u n b o r n ,  though father was obriously a Pole ; 

no infn. found from Lrish records. 
The portrait here reproduced. u i t h  permission, from p. 83 

of Journal of the Sociefy for A r m y  Historical Resenrd. was 
originally taken from water-wlour by S a e d u h  artist Egroo 
S e w  Lundgen  ( 1815-75 ), DNB., a h o  accd. Sir Colin 
Campbel!'~ column in Oudh 3657. His numerous sketches 
were sold by auction in London in 1875, and this portrait 
is n o a  in possession of Lard .Wj-fold a t  Sarsden Ho.. Oron. 

id ibb l ,  or 15 above Drrhnmpom. GsstreIl ( 2 4  ), - D D n  4 9 3  . . - 



11-1-50, appd. sub.nwt. rev. 8\T, J u l l u n d u ~  do& 1 
1861,  nith perty to h c h m  dodb, Thee. B l a g r e v e  
r e p o r i i n g .  6-12.53, t b t  " h e   it^ t h e  b c s t  s u b - n a s i s t m t  
I h a v e  ; 'has k o r k e d  80 d i l igen t ly  o n d  r r i l lk ly  as t o  
I m v e  qunlif ied himqolf f o r  the c h a r g e  o f  a cernp "I. 

rtsd. 3654 for empt. on canals. bobC:  a t  Lahore in 1857 
crs  set.' Engr. on Bari &b canal*. Held temps. comn. 
q i t b  m. of Llnzhbi 6ikb;hs to siege of Delhj', and ao distin- 
guished h;maclf there end a t  capture of L u c b o w  t h e t  he was 
oornnd. to HU. 95th Ft. 

H e  t r .  t h e  f o l l o ~ i n g  >?ear,  1661 ,  t.o 2 n d  P u n j a b  
l n f .  ; J a n .  1667,  a p p d .  a s s t .  r6r. s u n - r .  i n  O u d h ,  
A n d e r s o n  r a p o r t i n g  t .wo m o n t h s  I n t e r ;  

d l I  stRrtod Lirut. Gustsrinski on hk is-1 ... on the 2nd 
Feb. ... After ... inj!iating him in the  method of purtnuing ... 
I left him procecdig to Luckheempur a h e r e  Camp 2 ass 
l o a t e d ,  ernmining his uorl; there. ... 

.'On the 3 t b  Lieut. Gusta+ski reported t h a t  he ass 
unuell, and h ~ d  gone into Luckhw~npur  for medic31 trsat- 
ment. ... I h a r e  ~ i n m  rewired the report of the de..th of 
this officer. ... [ B e ]  proukwd so well, being a zealous, 
anxious, and wnscieotious aorker"'. 

The medical repart shoned t h a t  he had died "on the 6th 
dar of BIercb from diphtheria ... after e Rerere at tack of 
remittent fe~er". 

BAIG, ' ~ h n r l e s  Thornirs. B o .  Engm. 
. . b. 12-10-34'. d .  29-6-1907. 

2iLt. 8-W1 ... Lt.-GI. 23-1-77 ... 
bl. Gen. 19-3-67; furl. 30-11-86 ; ret. 1 4 9 1 .  

Son of n o s .  Baig of Bonnington and his aife Charlotte, 
dau. of Robt. Haig of Roebuck ; 1st cous. to ;\Ialcnlm ( i n j ) .  

m.. 22-1144, liathcrine, dau. of John K. Walker, of 
Bedford ; their dau. Gertrude EUen m., Dehra DELI, 2-67, 
Sidrlcc Cemld Rlurord ( 1660-1943 ). PIE.,  SG. 1910-19. 

ChnoUy ( 105:161 ) ; B u r k ' a  LG. 1937 ( 1 0 0 ) ;  rho Fos 
who. 

a n d .  India, July 1856 ; a i t b  Bo. s br M. Persin, 1 6 5 G i  ; 
R i j p u t i n a  id. force, 1656-9. BIay 1858, appd. Asst. Ex.  
Engr., Nirnach. FP.AS. 1666. 

22-9-59, a p p d .  2 n d  h s t .  GTS. ; 15-10-59, j o i n e d  
Bornbny j'nrty u n d &  N a s r n ~ t h  at R R j k o t ;  e t h  
O k l ~ n r n ~ n d o l  fd.  fo rce  t o  c a p t u r e  of  D a h r h ,  D e c .  
1 6 5 9  ; o n  t r p .  Cut.ch and l i5thG.rr .5~ t i l l  M a y  1 8 6 0 ;  
to 3Iurree f o r  recess, r e t u r n i n s  R i i t h i r i a k r  in O c t .  

13, 380. 399, 513 I. 
1-%61, 1 s t  Asst .  GTS. ; mth B o .  p a r t y ,  R B t h i L a 6 r ,  

GujnrBt ,  Decc.sn,  K a n a r a ,  a i t h  p e r i o d s  o f  f u r l .  t i ll  
appd. D S G .  Trig.,?'Jarch 1634 [ 54-6,61,102, 539 n.1 1. 

Nuy 1863, receired rnmssge from .AGO. Indore;  "Your 
brother, Licut. Eaig of tbc  90th Foot6 bsc met a i t h  an 
ndrentnrc ... in propess tc, Poona. ... His cart was attncked 
bj- a band of rc,l,t~crs atlout midnight on the 16th inst.. some 
30 miles to the north of Indore, and thou,oh unarmed be 
j u r n y d  out and attacked them, di-wrming one of them of 
a fiuord, and being badly nounded nhi l t  doing so. 

"He  a e s  then surrounded b-y them, and after a further 
filruggle during nbirh be nas s e ~ e r e l y  cut  in the  left arm, 
one of the  bones bcbg  cut through, aaq c>l,!il.~d to run.  ... 
They foUoaad and discnrered hiin, and be a,-ain went a t  
them, hu t  am sererely aounded in the  right arm, and was, 
of m u m  quite disabled. Fortunately a t  this moment the  
road police came up and the  robbers ran off. ... 

'' On hearing of the occurrence ...I sen t  the  Residency 
surgeon 05 a t  once to meet him, and h e  brought him in on 
the  night of the 19th. H e  is n o u  here and his wounds a m  
getting on re? n e a  ... b u t  h e  ail1 not  of e o u w  be able to 
continue his j o u r n e ~  lor some time". 

Lang ( 20 11.27 ) ; i rrqutnt1~- ~ r e m d  to  as "Ski". ' L 
M a d  ,1887 ( 176;7), ,frum F. C. A n d e m n ,  7 - 3 4 ? .  'GR. 
*'Jarnc5 Felix Haig ( 1636-1905 ) ; Ens. HM. 9b:h Ft. 1656. 
* GTS. IT d; Syn., m ( ir--C ). 

. -  - 
' Ps~sing thia note to the GG.,,mth s o  appn .  for lears d- 

absence. Haig explained t h a t  my brother a m  travw: 
from h l w r u t  for ...p aJing m e  a cisit. ... I h o  pe... h e  mag ; able to . sCCOmpaDy me on m F  return to Poona. -.. %.. 
journey in the  bmt opcn amUler  is by n o  menus a *Ieleaaant - 
one, t i e  o d ~  mode 01 travel bciq the mail wrt from h d o m  
to blunmor [ blanmad], a diatRn0e of 23-5 miles, or he- 
marching to Ja)mn, a &Lanee of 17G miles'". - 

2.'. . 
18-8-68, ohad. aolar e c l i p ~ e  a t  Bi j ipnr .  - . *: - . . 
h a d .  p s t  of DSG. Trig. at age of 55, 12-1M9, aft& 30 

V ~ R ~ E  in Dept., 25 m'tb Bo. Part?. . .  . 
. a  . - -  

H A I G ,  3 l t ~ i c o l m  R o b e r t .  Bo. I n f .  & SC. 
. - -  

b.17-3-30 .  d . 1 4 - 1 1 - 1 9 1 6 .  . . .  . -  - "  
Ens. 1 3 4 - 4 6  -.. 3lsj. 1-6 ... ret .  as : .- 

51. Gen. 10->I&' 
Son of Robert H a &  and his nife 3lagdelene, dsu .  of Darid 

blurray of Nusselbur~h,  nr. Edinburgh ; 1 s t  wus to Chsa. ' 

r SUP I - -.- 
m., 3 7 4 4 7 ,  Blagdelene, dau.  o r  J .a. Gtmton, of Dundall;'tI 

she d., 1 1 4 1 9 2 5 ,  aged 84. . , . .  . - : , 
2-11-52, sppd. a u t .  rer .  s u m . ,  D e w a n ;  1870-1, sQ; 

Gind, right bank lndus  B [ 396,401,]. - . . - r - .  .. r:. i. 

ELALPIX, J o h n .  Mad. Id. 
bapt., l T ' ~ c l r l o a ,  I r e l a n d ,  3-7-05. - - 
d., B e r h a m p u r ,  G a n j n m ,  30-11-46. - 

Em. 6-1-26 ... Capt. 1-1. . . 
Son of Cant. T m .  Halpin. of W s  German Lepion 

L - 
[ I  : 99 1. and i i s  d e  ~ l i z a b e t h .  ' - . - 

R A . ,  Trin. a l l .  Dublin, 1626. 
Naro. 18-10-42,  a p p d .  A S G .  in ch. Gaqjarn tGpo. 

s\-_\.., n i t h  n o  p r e v i o u s  s \ ~ .  e x p e r i e n c e  ; a~sumed ch. 
15-S-43 ; m R e r e d  m u c h  f r o m  f e v e r  [ 4 ,  167. 3857. :- 

1847,  to h ~ .  Him. s e r .  f o r  s p e c i a l  t r n i n i n g  [ 35 ] ; '  ' 
Banded  orer  to E o n a d  a t  Berbanpore ,  1-10 47, and 

a r o t e  to Du Yemet from Calcutta on 16th  ; "I purpose p m  
ceeding u p  t h e  river 1.c) Allahabad h t h e  ! k t  steamer, thence 
to Neerut  al lere I hope t o  he able t o  procure a ten t ,  home, 
and  entertain such foUoners as m a c  be ncee.ssaq. AE ~ o o  
m a  n o t  Le a t  hlusoorie a b e n  1 a r r i ~ e ,  ail) ~ o u  be 60 good 
as to n r i t e  t o  me at  eitber Sl!ahahnd or Elrerut, directing ms 
a h e m  to join ~ o u  and b s  a b u t  route8. 

A c c d .  D u  Tlernet  o n  t r p .  till c l o s e  of 1647-8 ' 
s e a s o n n -  R e t u r n i n g  to c a n j a m  am t o o  ill t.0 t a k e  the 
fd .  in Oct . ,  rmd d. t h e  f o l l o a i n g  m o n t h  [ 167, 363, 
400.  421, 462 1. 
HA\lILTOS, George.  B s n .  Inf. 6: SC. 

b., D i n s p o r e ,  182.1. d., A p a ,  29-10-73. 

Ens. 9-12.43 ... to sc., Feb.  1661 ... Lt.-CoL 
9-1 2-69. 

Son of Cspt. J. J. nomilton ( 179-0-IS31 ), Ben. Inf. 
nodsnn,  n ( 3 7 3 4  ), and his w i f e  N ~ F  Faithfull. 

m., -411~. 2 ° A 5 9 ,  Alice, b .  XasirHb%d, 1 4 6 3 8 ,  dan. of 
Copt. D. T. Pollock ( 1 F.OS-93 ), Ben. Id., Ho&qon, m 547-6 ), 

P u n j d  lmn.  ( 147 ). 
' a n d .  Ind ia ,  May IF14 ; 1F4G9, 1s t  a n d  2nd. S U  r a m ;  

siege of Y u l t i n .  
15-12-51. nppd. a s s t .  r e r .  sum. ,  Rhkd .  u n d e r  

T ' ~ i r ~ r e n e n  j o i n i n g  27-1-52 ; 15-10-55, ch. d o t t .  
G o r a k h p u r  ; 1-1-50, t o  c h .  B l l n r a t p u r  [ 261,263, 266, 
364, 400,  4 8 3  ] ; w o n  SG.'s p r ~ i s e  [ 266 1. 
. 18-2-53, oKg.  st. ACG., R i j p u t d n e ;  J u l ?  1859, 

r e s d .  f r o m  s \ ~ .  on ~ ' e r r n t .  o p p t .  a.9 Amt t o  aoo. , 

Furl .  Dec. 1SW ; Cant. we.. h i l l . ,  April 1667 ; Bk- 
CfiuIxHta, 1 4 - 6 0 ,  till dcath. 

.ejw .ttd. A q ~ t t .  E*., F&drs, I ( 331 n .2 ,332  ). 'SG. h , c o r d s ;  
, Rec. ]6CG-7, GasCrcU. 5-12-67. ' n o t  IKXJ as in Burkc's LO. 
7 UDn. 161 ( 17&3 ), 2-3. h d o m .  'D1)n.  52A ( 14G, 151 ) 



t i  t;Ii \;ti)' L A h  1)Ol t  '1'11 C ' l  LLI h i t i  k'late 24 b r ~ u t t t ~  L L ~ I A I I L ~ , ~  U L I ' I X L D  

( 1813-1906 ) F.R.S. 1832-87 

B e r l g ~ I  Artillery ; Brmgel Artillery 

R e v e n u e  S u r v o ~ s  1837-61 Tol,ographical Surveys 1854-83 

Surveyor  General 1861-77 Stirveyor Gencrnl 1884 -87 

JOHX OIVEK S I X  JAJIES 
( born 1829 ) 

Trig. br. Topo.  Survej.s 1 6 4 5 5 8  

Chief Dmughtsmnn 1858-70 
A.S.G. hfapping 1671-63 

t: . ., : . . 1 

D A X I E L  G E O R G E  ROHIKSON 
( 1826-77 ) 

r 
5 Berlgal Engineers 

Topographical Surveys 165C $5 
OKg S T S 1863-5 



JAhlES J ERE311 A H  PEhlHEItTOK 
( 1801/2-1860 ) 

Revenue Surveyor 
Lnu er Pro\.inces, Bengal 

J O H K  HERSCHEL , 
( 1837-3921 ) F.K.S. 

Bengal Engineers 
G.T.S. 1853-86 

BRl-DGES ROBIXSOX BR.AE\'FILL 
( 1833-1905 ) 

Bengnl Cn\-air\. 
G.T.S. 1858-84 



jlEtiwESfijEY, .John Rabonntl Nic l~tnrloin'~  
Civ. Asst. S u r a .  QTS., uncov. 

b., Fatehgarh, 1-3-29 ; bapt. 21-3-30. 
d.,  D u l ~ i c h ,  London, 23-5-1910. 

Sub-Asst. Survr., 144-14 ... 2nd Asst. o ~ s . .  2-54 ; 
14 k t . .  C S - 5 8  ; ORE. Rrs. 1-11-76 to 13-1-77 ; oKg.  so. 
T*. 12-2-63, till cnfmd. Jan .  1684 [ 5 0 3 ] ;  ret.  1-10-84. 

Son of Michael Henry Hennaqey  a n d  X a r y  Lanrence  his 
rife, an Indians. Kichael was Acct. in  Army Clothing Dept. 
rt Fatehgarh owning KO. 2 bungalow a n d  occupying i t  till his 
b t h .  15-9-44 ; spclt name Hennensg. 

The Ron was named after two local resdts. ; 
Henry Babonau ( 1 7 6 S l 6 3 4  ):'-4sst. Commy. of Ordnance 

fmrn 1810 ; Dep. Cnmmr.  18.73. local" cum. 2nd. Rampurn  
b v .  [ N, 469  n.1 ] i d., Calcutta ; M'I. B h o w i n i p r e  cema. 

John Sichterlein. German merch. import i r~g borax from 
xcyril ; left Fatebgarh before 1857 for indigo factory at 
I l indrah.  Aljgarh Dist. ; d. 10-1-65. P o s i b l y  fiin t o  F. 
h&&terlein, indigo planter, whose Eon. b. 1666, waa a t  Stokes' 
&, >Iusqoorie, 1-1 t o  Xov. 1334. 

DSB.  2nd S u p p i .  ( 2 4 6 7  ) ; F b h g a r h  Camp ( 16%3;  
1 9 3 3  ) ; ,Volw d. Qurrics,  am ( 299 ) ; n x n  ( 8 0  ) ; SI. 
m ~ d .  h i ,  IS81 ; SI .  Scrrices, 15S1 ; R.4S. ( m n  ), LXTI, 
1910 ( 256-61 ) ;  RS. Progs. 1910 ; Timp~. 2.5 & %-5-1910; 
. Kho I V w  R'ha ; Al.  Canlnb. ; portrait pl. 25. 

Fell. Corn.. J e w s  (2011.. 31-1CI-63; Hon.  nleotion ", In t .  
Geo. Conf. Paris. 1675; Hon.  Ira., Camb.. IS76 ; FPS. 1875 ; 
m., 1663;  FRCS.. 1860 ; c1~.,:16S5; A t h e n a e ~ ~ r n  Club. 

m., C ~ l c u t t a ,  31-3-63, Eliza ( Elizabeth Golden ), dau.  of 
Ricbd. Blalcolm Ashman;  tbeir son. J o h n  Arthur  Campt)ell, 
of 45th Rat tray 's  S i k h ,  was kd in action a t  Jandola. 
Ka7ir is t jn ,  23-10-190C) ; 3 da!]. 3 l a v  Jlabel, m., D e h n  Dan ,  
14-1-91, LtCol .  John Anderson, CIE., ms., a n d  was well 
bean on Mus$oorie l a m - t e n n i s  courts. 
. A u g .  1 8 1 1  t o  F e b .  1844 ,  e m p .  a t  C l o t h i n g  A g e n c y .  
F n t e h g a r h .  1 4 - 4 4 4 ,  a p p d .  s u b - a q s t .  GTS., on 
A r m s t r o n g ' s  recdn. ' ,  S G .  w r i t i n g  t o  S h o r t r e d o  t h a t  
h e  b a d  h w d  " f r o m  hb. Armstrong ... t h a t  his r o l a t i v e ,  
N r .  H e n n e s s e y ,  i s  at p r e s e n t  a t  F u t t y p r h ,  a n d  m a y  
r e q u i r e  8 l i t t l e  t i m e  t o  p r e p a r e  f o r  his e x a m i n a t i o n .  
A B  h e  i s  j u s t  at t h e  a g e  o f  1 5  y e a r s ,  m o s t  s u i t n b l e  f o r  
acquiring k n o w l e d g e ,  ... a n d  b e l l l g  o f  8 r e p u t a b l e  
f a m i l y ,  h e  m a y  b e  c o n s i d e r e d  a v e r y  d f i i i r eb lo  c e n -  
d i d a t e .  ... I s h o u l d  ... a l l o a  h i r n  a m p l e  t u n e  f o r  q u n l i -  
f y i n g  himfieK f o r  h i s  e s n m i n a t i o n 5 "  [ 416-7, 4 1 0  1. 
' Shortrede reported on 14th April t h a t  Hennexwy "joined 
.my camp ... on the 13tb ultimo, and n e s t  day cornmencrd his 
examination, but  two or three days thereafter ba r ing  f ~ l l e o  
mck wes obliged to go into AUah%b%d8. H e  rejoined m y  
camp here on the 1st i n s h n t ,  and renewed his examinntion. ... 
I enclo %...the solutions given by him [ I r  n.3 1. ... 

"His knoaledge of algebra appeam to be good ss far  a3 
dmple  equations. ... H e  can use Tables of Lognrithms. 
though his acquaintanca with them ia only very recent. ... 
Be does not, howerer, require much help, nor to be often 
told the aame thing. Of the principles of trigonometry b e  
r e  ge t  knows little or nothinx. ... H e  melns to be a quiet,  
-ell-disposed, lad, and I shall feel very glad to h a r e  him 
instend nf the Babu [ Ram Dial De, IT, 335 ; r, 418 1'. 

D o u b t l e s s  XIennessey 's  t n l r n t  f o r  m s t h s .  was s t i r n -  
d a t e d  by s e r v i c e  u n d e r  s o  e m u l e n t  a m t i t l i o r n n t i -  
c i n n  a e  S h o r t r e d e ,  b u t  a f t e r  his f i r s t  se t i son ,  1814-5.  
h e  w a s  t r .  t o  C h e n d a a r  ae r .  u n d e r  L o g n n ,  \ Y n u g h ' s  
m o s t  tmstAd t r i n n g u l a t o r ,  r h o  in d u e  COUr80 r a c d d .  
h i m  f o r  p r o m o t i o n  t o  2 n d  c lnss  ; 

"Is t h r , r u ~ ~ g h l ~  acquninted with obwrca to ry  forms. a n d  
Is sn rrxcollsnc ahrisLant in the observatory [ r 16-7 1. 

" I s  remarknhlg active in the  field. 
"Is  a good and correct computer. 
" I s  no t  a v e r j  good draftsman, hu t  ...p mmim weU. 

' 
"-4lways Iivw within hi: income, a n d  keeps a respectable 

c ~ t n l l i s h m r n t  of a - r a n t s  and c-xmp equipage"'. 
E r n p .  f o u r  y e a r s  u n d e r  L o g n n ,  t b  o f  t h e m  on 

NE. L o n g ] .  s e r i e s  in t h e  larai,  w h e r e  h e  d e m d  
c o n s t m t l y  f r o m  f e v e r  ; c n m e  u n d e r  S G . ' s  p e r s o n a l  
n o t i c e  at S o n n k h o d a  b a s e - l i n e  [ 1 7  n.1,  2 0  n.4 1. 
A s s i s t e d  in L o g a n ' s  o b s n s .  o f  s n o w  peaks, a n d  
a c t u a l l y  s a w  t h e  p e a k  l a t e r  c a l l e d  Pk. x;, o r  3 1 o u n t  
E v e r e s t  [ Sq, go ,  9j 1. 
h 1649. after P a d h i n a t b  Sickdhar's t r .  to C ~ l c l ~ t t a ,  

Hennesjeg n u  tr. to SG.'s hdqrs. a t  Dehra, but  graxted sick 
leave from 20-1049, t b a t  was extended to April 1850. 
Logan reported him to be "a very superior youog man ,  
and  aiu. on the perfect restoration of his health, prove ... one 
of t h e  ablest sub-assistants in t h e  Department .  ... E h  
present indisposition ai!l for a time unfit him for very arduous 
emplojment"'. H e  was hirnsell most  depressed about  his 
continued ill-health. and asked for tr.  to ch. of a rer .  s y . .  
t h a t  might pire  birn an easier life, which TTaugb refused ; 

" n 'hen  I recoUect the extreme s ta te  of debility you were ... 
reduced to 5 months ago, and ... tha t  you are now absent  on 
prolonged sick certifjcate, ... I cannot imagine t h a t  you a r e  
physically fit for such an app83intment. ... Such a n  under-  
taking a-ould only injure ~ O I U  pmspr-cts, a n d  perhaps 
irretrierably des:roj- ?our bealth. ... 

"XO man can p o j s w  a n  intuitive knonledge of such 
duties. ... Tbe mc:e m-chanjcal operations of measuring 
boundaries and calcula~ing are.= anyone c o ~ d d  learn in a 
:E.K days,  bu t  this corl~priiej but  a small portion of the duties. 
Forms h a r e  to be lesrncd, and the management and arrange- 
ment of the business-the method of con troll in^ and checking 
the na t i se  s u r v e o r s  and ampens--the mode of spttling the  
bour~dariss-the tcc!~nical terms-tfrsides m a n -  other matters  
of  economc and system, which can easrsll. be learned, bu t  
can only be arquired by experience [ 293-303. 391 1. ... . ,. K O  man whn h a s  never s u r ~ e y e d  even a square mile in 
detnil, nor drawn an! highly finished map,  could have a 
chance of  success"'^. 

S e p t .  1 8 5 0 ,  r e - t r .  t o  I,ognn's p a r t y  a h e n  i t  m o v e d  
u p  t o  t h e  P u n j a b ,  a n d  e r n p .  o n  m i n n r  t r k n .  a l o n g  
t h e  K R v i  a n d  a c r o s s  t o  t h e  BciLS [ 37 1. H h  f e v e r  
r r t ~ u - n e d ,  a n d  h e  b e g g o d  t o  r e s i g n  ; h e  c o u l d  n o t  
s t a r i d  t h e  P u n j a b  c l u n a t e .  The SG. of fe red  t o  tr. 
h i m  t o  a p a r t y  s t i l l  w o r k i n g  in B e n g a l ,  b u t  the 
f e v e r  p m s e d ' a n d  t h e  a p p n .  w a s  a i t h d r a a n "  [ 4 x 0  J. 

H e  a a s  n o =  b r o u g h t  in t o  D e b  t o  n w i s t  R e r m y -  
T a i l y o u r  w i t h  c o m p s .  and o t h e r  h d q r s .  w o r k  and. 
o n c e  - a g n i n ,  8-9-53, a s k e d  l e a v e  to r e s i p .  G o l i t .  
a a n c t i o n  w a s  i s s u e d  o n  3 r d .  O c t . ,  b u t  t e n  d a y s  l a t e r  
he w i t h d r e w  t h e  a p p n .  and f r o m  t h k  t i r n e  b e c a m e  
r e c o n c i l e d  to D o p t l .  s e n ~ i c e .  I n d e o d  his s e r v i c e 8  
hnd n o l r  b e c o m e  ind i sper l s ib le ,  a n d  1 T a u g h  r e c d d .  
his s d v n n c c r n e n t  t o  g a z e t t e d  r a n k  w 2 n d .  Asst. ars. 
T h i s  nns n u t h o r i z d  u n d e r  R v c .  o f  31-5-54, a n d  his 
p n y  f u r t h e r  inc:r<-psed t o  Rs. 4 0 0  p . m .  u n d e r  BMO., 
99 - 11-55  [ 78, 3 8 8 , 4 0 3 ,  416-7 1- 

S c m e d  o n  m c n s t .  C h a c h  b n s e - l i n e  [ 4 3  n.2 ] a n d  
t h e n  e r n p .  f r o m  1854 a t  D c h r n  o n  c o m p s .  o f  Huri- 
l n o n g  a n d  XE. L o n g l .  ser. a n d  o f  t h e  s r l o q  peaks. 

' B~lloclt 's sy>rUing in X o i t ~  & Qw& prercrnd to Kirkfcrlir.n ( of pl. 25 ti D.VL?). ' 3 G c h o ~ l  m.. pr. Calrutta, 97-11-21. 
xs braT I s n r e n c e ,  elscahere ' '1L.11-y bibi". Ilodp,)n. ry ( 559 ). 6 RYC.  1 0 4 4 4  ; DT)n. 451 ( 99 ). ' D h .  491 ( 6 ), 
4 .  * where he had relatives. 7 DDn. 531 ( 59 ). 1 4 4 . 4 . i .  D n n .  490 ( l i S  ). b ' p n n  Lo SG., 9-147.  ' DDn. 603 
( 3 U  ), 2 - I M 9 .  lo DDn. 493 ( 3S3 ), 21-3-50, " Dl)". 813 ( 6-7 ) ; 499 ( 405 ). 3 to 1 5 - M 1 .  



W l t o n  l3rinn U o d g s o n  ol~nlletlged tho  i d o n t i t y  of Pk. Reprtod fully on  pbob.zincography,  which h e  d e s c r j u  
xv. and t i l o  -me  & f o u n t  E v e r e a t ,  H o n n e s s e y  was " ~ f i ~ n a b d  bp 6ir  H e n r ~ .  James. H e  also c o m m e n u  on 

-printing papcr--in8trurncnt&-atore depotn--sale of ma- 
.ppd' mombor D e ~ t l '  Committee toinvsstigals librarg - spirit ]ereubg - rerenuo - topgmphurl .- 
t . h e  p r o b l e m  [ 95 3. He w a a  e m p h a t i c  that "hk. surveg  '" j 507  1. - 
H o d g e o n  has a d v a n c e d  n o  e v i d e n c e  a h n t e v e r  -to E n t e r e d  J e e u s  C o l l e g e  C a m b r i d g e  as F e l l o w  %&; -. p r o v e "  h i s  c l a i m .  H e  p o i n t e d  o u t  t h n t  P d  xv c o u l d  m o n e r  [ 3 1-1 0-03 1, t o o k  c o u r s e  of maths.  under.. 
n o t  ~ o s s i b l y  be seen " f r o m  t h e  conf ines  o f  K e p i 1  \ T i l l i n m  \ i 'a l ton,  R e v .  P e r c i v a l  F r o s t ,  Rev. J. C b l b  
p r o p e r "  b e c a w  o f  t h e  i n t e r v e n t i o n  o f  Peak XVII I ,  

# .  

a n d  J. C. A d a m .  "He h a a  a c q u i r e d  the h a b i t  or 
a n d  y e t  H o d ~ s o n  h a d  a s j e r t . s d  t h a t  his Dovndflun_ra i n d e p e n d e n t  thinl;ing"R. 
is a e o n  f r o r n  t h e  w)~jiite~ o f  t h e  v a U e y ,  a n d  t h a t ,  it ia A f t c r  G m o .  e x t e n s i o n  o f  l r tnve r e t u r n e d  to Dehre ,  to 
a great nln-88. T f l a t  gentleman h a s  t h e r e f o r e  d e m o n -  regme ch. of h d q r .  4 - ~ 6 5 ,  these compr~iag 
s t r a t e d  ... t h n t  B I o n t  E v e r e s t '  a n d  D e v a  D h u r l g a  n r e  n o t  '~c81culat ing branch, Bmau a u ~ ; i l i a r y  brandes 
i d e n t i c a l .  I h n ~ e  s e e n  3 I o n t  E v e r e s t ,  c e r t a i n l y  f r o m  for drnaing, printing, a n d  p h o ~ . z i n c o g r a p h y ,  btru- 
n o a r  Tjtalia in P u r n e a ,  v e r y  p r o b a b l y  f r o m  other m o n t  depot ,  etc.". E - t s d  ma p h o t o . z i n c ~  
d i s t r i c t . 8  a l o n g  t h e  t.erai. It never s t n l c k  m e  as 8 p n m t u e ,  and trained sel.erd OfiCBm i t 6  [ 9, 12L. 

great r n n s ~ " ~  [gg ] .  1419 3 3 1 , 5 1 3  520 1- 
I t  atls indeed t o  H e n n e s s e y  that IT 'nugh  a c n o r -  1866-7, rorr .  a i t h  Sahine, rm. re firientific work to 

l e d g e  his debt f o r  t h e  e n o a  peak c o m p s .  [ 91-31. carrind o u t  a t  Dehra. "I a m  rrsident a t  Mussoone frorn 

In 1856, h e  was promoted 1st Asst. on full a a l a ~  Ra. 618 b f a ~  October. During t h e  remaining portion of t h e  Pear 
and  sb0rtl-j before learing India F a u g h  s t r o n g l ~  urged a I reside a t  Debra. In fact t h e  a b n d h g  0 5 c e  i~ . . . a t  D L S  
further increase; for he a gent]emen of p a t  a n d  while re-qident a t  hluusoorie, I r k i t  Dehra onca 
matbernatical abilities, whose ... energ! and  indefatigable [ 497 1. ... M o n a a ~  to Fr iday  m y  duties claim my 
i n d u s t q  a r e  on11 equalled b j  his theoretical knowledge and  at tent ion from 9 a.m. to 4 P.m. --. S a t w d a ?  a n d  Sundag. 
practical skill. ... His remaining in the  Department on his m l ime  is e n t h l ~  m F  o m  i b o u ~ h o u t  t h e  F u r ,  and  though 
present s a l a r j  is... a sacrificeJ" [ 128, 136, 342-4, 3561. hi therto I h a r e  found i t  n e c e s s q  to d e r o t e  all m_r da-p to 

The ir1adequnc-v of his 8alarr, in comparison with that of the ~ r o f e s s ~ o n a l  duties, thie  ill n o  ]on€er be nece-n n o r  
mil. officers who d r e a  mil. allces. t .bat were periodicauy in.  t h a t  1 hare. . . the w o r b n g  of m~ d i rk ion  under  scstemtic  
cnasing u i t h  promotion in rank,  was emphasized b ~ -  TTaCer; control [ 146 n.3 ,  157 n.4. 159 n.7, 293 n.3 1. -.. 
"IVaugh h a d  said i h a i  Henrlesse- suEers only because he is "In p i n t  of mathemstical r rading ... I d r r o t e d  m j  leare of 
a n  u n c o ~ e n a n l e d  oflicer, an obso1rt.e anomal j ,  which i.s in fiorne two  v a n  to rcadiog a t  Cambridge, a n d  I hold c e d i f i c a h  
measure a ~ t i g m n  and  reproach to us. H e  urgea t h a t  a f r o m - ~ r o f e s q o r s  of t h a t  Unirersity in t h e  absence of t b  
acientiGc drpartmcnt  should recop is?  nodistinction but merit, ... degree, for  which I e n d d  no t  'reside' fiufficientlj long'? 
a n d  should offer to all a fair field n i thou t  regard to c l w  T o o k  l a r g e  s h n r e  w i t h  H e r s c h e l  [ 5 0 4  1, in cornpa. 
distinction  SO, 390, 407 1. " l n  these opinions I most for final r e d u c t i o n  a n d  a d j u s t m e n t  o f  p r c p l .  t r e  
o o r d i a l l ~  concur, and I t ~ u s t  that  a t  no  & ~ t a n t  dat.e inr idiow 
differrnces may  he abolishrd in t h e  Sur rey  Department, a s  GTS.' under diraction of James 'vnlkerp under 
they h a r e  been in t h a t  of the  I'uLlic Tl'orh". w h o m  he w o r k e d  f r o m  1 8 6 1  [ 125, 4 9 1  n.2 1. 

From 9-I?,-63, after ref. to SSI.. his p a 1  ass increa~ed to I n  1 8 6 s - 9 ,  h e l d  ch. m e s s t .  B a n g a l o m  b a s e - l i n e ;  
Rs. EGS pm. [ 340. 407 1'. DOC. 1 8 7 1 ,  a i t h  T e n n a n t  o n  o b s n .  s o l a r  e c l i p s e  in 

24-3-63, s n i l e d  f r o m  C a l c u t t a  o n  s i c k  l e a v e ;  K i l g i r i  H i l l s  ; 1 8 7 4 ,  o b s d .  t r a i t  o f  \ 'enus [ 380, 
" J V h e n  I ~ n i r l e d  suff icient  s t r e n g t h  [ h e  m i t e s  ]...I 535 110. 1875-6 ,  furl. o n  mc . ,  h l o n t g o m e r i e  m i t i n g  

s c c o m p , a n i e d  Sir A n d r e a  \ \ ' augh  o n  8 xis i t  t o  the from E n g l a n d  1-4-75 ; 
office o f  t h e  O r d r l a n c e  Surxvey at S o u t h a m p t o n .  "I h a r e  seen H e n n e s - e ~  two  or  three times. H e  is atill 
... B e i n g  in m i n d  o f  t h e  w i s h e s  o f  h l a j o r  IT'RU-er, ... looking a good deal pulled d o u n ,  a n d  J F . I I ~ I ~ . W  he i~ aiEa to 
I n b t n i n d  p e r m i s s i o r i  ... t o  s t u d y  t h e  p r o c e s s  o f  t a k e  furlough. ... Three months leave iq a ri<Lr thing for  the 
p l l o t o . ~ i r l c o p a ~ , h J ~ ,  and t o  \,isit t h e  field p a r t i e s  o f  double j o u r n e ~ ,  esycriaU8 n i fc  and  child He tells me 

... he is feeling brt ter ,  and  I h o p  h e  will btmn pick up. He 
t h e  O r d n a n c e  S u r v e y .  L e n \ . i n g  L o n d o n  o n  8 t h  J u l y  h,, I think,  made a hj, as lo 8tmosp1,en round yenusll: 
I t o o k  up my a b o d e  a t  S ' H n m p t o n  a n d  w e n t  t h r o u g h  CIemrnts  hlarkbam a b o  m i t e s  ; "I s a n  Hennes+ey who has an 
t h e  e r ~ t i r e  p r o c e s s  ". exccllcnt prospect of getting into the  Roca l  Fnricty t h i s ~ c a r " ~  

R e  ripitcd field uorl; a t  Rochester, EdinLurzh. nnd " o n e  of Amongst his CtlmLridfc friends of lSGF5 who now p L e d  
t h e  brst  hill sketchers in tllr department ,  working ~ o m r w b e r e  him was 1-c T ~ d l l m t e r  ( 1S2&fi4 ) I  a h k q  math]. prim- 
in t.be r i c i n i f ~  of Stronowaihar. I...found Mr. Lar!&~s on the were familiar t o  many  of  us in a ~ ] .  days  [ 516 ]. 
road be taeen  that place and Inverslade5 inking in his prer i-  H o l d  a c t g .  ch. o f  t r i g .  b r .  d u r i n g  K n l k e r ' e  occas -  
ous da.vla work, seated by n 6maU n i n d o a  in a hut o q l c d  iona l  absence, beirfg c n f r n d .  n s  D S O .  T r i g .  f o r  h i R  Inst 
one Duncan Cnrmchs. The  d a y  folluuing I accon~panied 
Lnrkins over  the  moors, nrld saw him sLt.tch in the  bills mO' 

bc tuecn  Loch3 Chon and Ard'". After r r t t .  in IF%, Hcnnt . \vc l i r ed  for  a time in 
IIP then went  to Glasgou, bu t  nna unable fo risit 1)uLlin. 3lrrssooric wliere ~ . i r ~ r e  185.5 he h a d  o u n r d  a hol~ec. 61 

" Kothing can be .furlher l r o m  our  intention to d r a a  a n 1  Hrlensl1, a n d  whcre he had been a m e n ~ L e r  of tbe  hlunicipsx5 
comparison between the  Ordnance and  Indian EUI-VCCA in a n d  Capt .  of I'olumttrm. H e  then m i ~ r n t c d  to ~ n ~ l a n d  and 
r e s l ~ r c t  t o  absolute excellency. E a c h  is the result of long ert!lrd in Allrcn P a r k ,  w. Dulmch .  h l i s  Cole. dau.  of  'iTm 
experience combined with considerable a!d1 ". H a m m o n d  Cole, who h a d  aucc. h i m  i n c h .  of t h e  Comp. O f f i d  

. . 

T ~ u g h ' a  a r l j  form for the name. . ' DDn. 654 ( 5 ), Comm. Prc~m., para  74. ' D D n .  654 ( 5 ). SG. to hf8. %PL- 
6-1@-60 (para 5 4  ). 4DI)n. 7 ( 71 ). s r s .  tn SG., 1-1 ; a b o  J)I)n. 101 ( 164 ). 6TS. to Home D e p t .  r r r d ~ .  d j u s t m e n t  of 
salaries. s I n ~ e r s n a i d  ? K. endof  I n c h  h r n o o d .  a s .  of Loch I;atrine. 'Repor t  da tcd  03-10-63 from J B S H . ,  Oriental Club 
wi thDl )n .  91 ( 6 ) ; from SSI. t o  o ~ r .  in c.. hndoo 01-11-63. ' Dr)n.  81 ( 1 4 5 ) ;  f rom ITm. K a l t o n ,  1 4 - 1 2 4 .  ' Eur. h tL t .m 
( 43 ), from J U N H .  13-0-6G; RS. Frogs. ,  204-67. IOQR Trig. 1871-2 ( a p p r .  Gr)a,66)  6: 1673-4 (67-8 ). l 1  Eur. Lettc* 
( 1G4, 19 A ) t o  JTW. " bought by hIi)wri jnh of. L p u r t h a l a ,  IS95 ; Stakes  Scb. 1k.gr. ( 109 ). 

. . 



HILL 

mlatea his viuiting them a t  Cmydon about  1897. H e  had 
j U ~ t  visited h b  son st Sandburst, and besidas tipping him 
f i I f . s . c ~ a n  hnd ven another half-croan to son of the  brig of I irm. f n f o r  d a b  he brd lnreo Lntroducsd La. . 

Hormcssey ' s  amzing  rke from a f i f t e e n - y e a r  o l d  
m b - a s a t .  o f  v e r y  o r d i n a q -  o r i g i n  to  b e  head o f  t h e  
h g o n o m e t r i c a l  b r a n c h ,  a n d  h i s  m.. w a s  d u e  to hie 
r c m n r h b l e  f la i r  f o r  m t h e m a t i c s ,  his s c r u p u l o u s  
rrCn.rd t o  m i n u t e  p r e c k i o n ,  and to  hi^ n a t u r a l  g e n i u s  - 
for the p r a c t i c a l  a p p l i c a t i o n  o f  theory to t h e  p r o - :  
blems o f  g e o d e t i c  s u r v e y  a n d  a s t r o n o m y .  . His c a r e e r  
nns f o r  v e r y  m n n y  yen= a g l e a m u l g  b e a c o n  t o  s u r v e y  
oficere o f  t h e  u n c o v e n a n t o d  s e r v i c e .  

HERSCHEL, J o h n .  B e n .  E n p .  . 
b., C a p e t o m ,  29-10-37. d. 31-5-1921. 

"Lt. I?.-1M6 ... Lt.-CAI. 1 0 - 3 4 3  ; ret. as Col. 
10-3-86. 

Son of famous ~ s t r .  John  Fredk. K m .  Herschel ( 1792- 
1871 ), 1st Bart., h i z m U  son of e q u a l 1  famous K m .  Herschel 
(li3G-1822 ) ,  from Banover ;  both DL\'B. and m s . ,  and 
aith memorlah Kcstminster  Abbe.' ; His mother a a s  
Uargaret Brodie, dau.  of Rev. Alex. Stewart ,  DD. 

ed. Clapham Gr. Sch., and  Addiscombe 1855-6, ainning 
Pollock ~ e d a l .  

m., 1867, Marc CornaaUh, dau. of R e r .  F. Lipscomb, 
rector of \Telbuq.  Yorks., and a i d .  of D a n d  Power, QC.  ; 
ahe d.. %u.uoorie, 10-10-76. agrd 47. 
R.48. ( mn ), x.x_xm. 1922 ( 350 ), a i t h  portrait in groups 

I and n ; a193 from photo. [ pl. 25 1. 81. L i q t ,  Scrcices, 1881 ; 
&-I. X o h ,  1 - 5 5 6  ; GR. 1885-6 ; Conollc ( 93j393 ). 

m., 1671 ; nus. ; 1872, Council. 1381 ; Xember of 
Senate, Cal. Univ. 

a n d .  L n d i a  2-1-59 ; 2 n d .  k t .  Q T S . ,  3-11-59 ; 1 s t  

Asst., 1-2-61 [ 380-1, 3 9 9  1. 
He s p e n t  his first t w o  8ef190DE o n  t h e  G t .  L n d u s  

 or., a n d  in 1661-2 h e l d  c h .  S u t l e j  s e r .  [ q g ,  53 1 ; in- 
t r o d u c e d  n e x  p n t t e r n  r e f e r r i n g  l a m p ,  QR Trig.. 
1661-2 ( 4.n  ). 1863,  o n  H e m e s s e y ' s  d e p a r t u r e  o n  
furl.,  t o  c h .  C o m p .  t m d  o t h e r  h d q r .  o f i c e s  a t  D e h r a  ; 
s t a r t e d  r e d u c t i o n  o f  GTS. t r g n . ,  R o b i n s o n  r e p o r t i n g  ; 

"Lieut. John Herschel. whope scientifir acquirements and 
husinea habits prore him a worthy inheritor of the honored 
name he bears, has continued his investigations and matured 
the mecbauical application of f o r r n d z  ... for the reduction of 
all geadetical figures on the  principle of minimum squares. ... 

"The rigorous simultaneous reduction of any kind of figure 
Lq enected by purely mechanical procesxs in a far shorter 
p r iod ,  and a i t h  less labour, than was formerly the  case"'. 

Herschel i n t r o d u c e d  v a r i o u s  m e t h o d 8  o f  c a l c u l n t i o n  
specinl ly s u i t e d  t o  t h e  c o m p g .  staff [ 129,  502 1. 
. Hie father wrote on Talker ' s  departure from England;  

S-12-64; " M y  Herschel deputes me to reply to your note 
announcing your proposed return to  India. and your oblieng 
offer to convey a parcel to our aon, which his sister Blaria 
will take adrantege of, and will take care t h a t  her drauings ... 
shall reach you t ~ f o r e  the 15th. ... They are not large and 
uiU all Ins flat a t  the bottom of any portmanteau. 

"I a m  much gratified John's haring completed to your 
satisfaction a h e a v  burden of calculations. I nerer get 8 

letter from him mthout exprr<~ions of his Liliirlg for-indeed 
fondnew of-the work he iR engaged in". 

[ and seain two days later ] "I get by an odd coincidence 
from Airy this morning a paper on the reduction applicable 
to the Lndian S w e y .  Of c o r n  you have it. I shall send 
rn. copy to John. ... My daughter 4leria bids me say ... tha t  
on llondny next, 1 9 t h  you shaU have her present for John. 

a flat packet of drawings on cardboard. She ho  pes... it will 
not be inconvenient of carriage'. . 

A p r i l  1866 to Dee. 1867, eick l e a v e  to E n g l a n d  ; 
N o v .  1868,. o b s m .  o f  n e b u l a  o f  Efu Arguu st 
B a n g a l o r e  ; e m p .  t i l l  1 8 7 9  w i t h  p a r t i e s  in  fd.; o r  
w i t h  c o m p .  p a r t y  at D e h r a ,  w i t h  2 y. f u r l .  f r o m  
A u g .  1873.  W o r k  c o v e r e d  p r c p l .  t rgn . -meas t .  o f  
b a s e - l i n e  a t  B a n g a l o r e  a n d  C a p e  Comor in-obsns .  o f  
m t r .  l a t e .  w i t h  S t r a n g e ' s  z e n i t h  sec tor - -absns .  f o r  
t e l e g r a p h i c  longs.---eclipses o f  S u n ,  18-8-68 a n d  
12-12-71-redcn. o f  B a s e v i ' s  p e n d u l u m  o b s n s .  [ 533 1. 

From l i o r .  1679 on special du ty  in England;  pendulum 
obsm. a t  K e n ,  Greenm'ch, and Tashington,  till ret. 1 0 - M 6 .  

Auth. of man. ncientsc papers ; Roorkte  paper^, I, 1 8 6 3 4  
( 3 0 6 1 6  ), Lxal A U r a d i a n ;  Phil. Tram. 205 ( 399 ), C r a ~ d y .  
etc. ; Biog. note on his g. father, Sir Vim. 

WhiL~t, on furl. 187%5, writes to Walker h m  Collingaood, 
20-11-74, t e h q  of viait proposed to Biarritz, " a h e r e  we 
are going to  take refuge. ... The necwisity of avoiding the  
English rrinter has become a still more ohrious duty.  ... My 
a i fe  has been suffering almost uninterruptedly for the  last 
aix months from asthma, ... and unless a .southern climate 
proves alleriating, there is very little prospect of any  com- 
fort for her in this life. ... Our stay abroad Kill practically 
snallou u p  nearlr all that. is left of my furlough, ss a e  shall 
probably not  return till s lay  or June.  ... 

"I a m  frequently asked ... what part of In& I h a r e  been 
in. I t  is not  rer- di3icult to  answer 'Vell ,  in most parts' ,  
but  nhen  i h e  question is to  a h a t  par t  a m  I going to return. 
I can only reply ' I  have DO ides'. ... I hope you rill be 
able in the course of the next few months to  let me have 
some mcans of estimating this. ... 

"After leaving London in Ju ly  I went a j t h  my aife in 
search of health and change to  Scotland and Ireland, and 
round by DeronsLre and south coast to  Hastings, stopping 
one day a t  Brigbton"'. 

3Lrs. Herjchel d. at X~xqoorie shortly after their return to 
duty. 

EEESSET, 11-illiam H e n r y .  h i n d .  Tnf. 6. S C .  
b. 11-7-28. d. ,  14-2-99. 

Em. 20-845 ... 30. I S - 2 4 1  ... Bt.  Co1. 2 M - 7 6  ; 
ret. as Hon.  bl. Gen. 16-19-77. 

Son of J. A. Hess.1, bookseller, Fleet St.. and his a i fe  
Catherine. 

Mad.  S~mices  ; ? l a r k h a m  [ 190. 1 9 3  1. 
X r r d .  I n d i a  30-9--45. 
3-11-51, a p p d .  s a t .  r e v .  s u r v r .  u n d e r  Pr ios t ley ,  

s. h c o t  ; 1 9 - L 5 3 ,  a p p d .  D e p .  S u p t .  ; h e l d  v a r i o u s  
c h a r g e s  T r i c h i . ,  tYj-nRd, S n l e m ,  C o i m b n t o r e  ; s i c k  
l e a v e  t o  E u r .  1863-3  & I 6 7 3  ; [ 280 1. N o .  I P a r t p ,  
C o i m b n t o r e  & S a l e m  ; 1869.  c o n d u c t i n g  "a v o q  
e l a b o r a t e  s u r v e y  o f  8 r e v e n u e  a n d  t o p o g r n p h i c n l  
c h a r a c t e r  o f  O o t n c n m u n d  a n d  C o o n o o r ,  o n  a l n r ~ e  - 
s c d e ,  ... b u t  n o t  c o n n e c t e d  w i t h  a n y  t r i a n g u l a t i o n .  
B r m 6 l l  t o  p r o v i d e  points"6 [ 401 1. 

actg. 6 u p t .  durin Priestley's occasional abience between 
1863 and '76 ; cnfmt.  Supt. 8-7-76 ; furl. from 16-1-77. 

HILL. C t m r l t a ? ' t ~ ~ ) r o l d  [ LIT, 4 5 8  ; r r ,  447  1. Alnd.  1111. 
b. 19-2-09. d., L o n d o n ,  18-1 1-57. 

Ens. g-1-28 ... Dlaj. 3-8-55 ; r r t .  as  Lt .  Col. 2s:-56. 
Son of  Capt. M r n r ~  Hill, BY.. and Caroline, dau. of Jmeph 

Bettesnorth, of xu., his  2nd. wife. 
m., in England, 3-94, Emma Ilarriet, diiu: of Geo. 

E d n .  Rusnell. ~ c s . ,  Comnr., Canjam [ IT, 253 1; sho d., 
Shanghai. 7-10-50. 

1 Timr~, 1 G 1 9 5 5 .  ' ' Q R  Trig.. 1862-3 ( 13 ) ; JTW. ,  1 - 9 4 3  ; 1663-4 ( 1 1  ). DGR.. 1 - 1 1 - 4 4 .  ' EL*. Lrtlers. I ( 32-3 ). 
'ib. n ( QQ ). I DLh. 395, SG. to srs.. 21-9-69. 



@icnlal O l d .  
1820-34, nest. in h l n r h a s  h p o .  e q w . ,  G n n j a m  & 

h 'e l lo re  ; 1834-41, in ch. svys.  Tr ioh inopoly ,  G o o m s u r ,  
G n n j ~ m  [n, 253-5, 447 1; furl. on m c . ,  O c t .  1841 
t o  Feb. 1846 [ 4,167 1. 

20-6-44, a p p l i m  to D i r e c t o r e  f o r  pe rmi f i s ion  to 
r o t u r n  to India, a n d  t o  be e m p .  c o n n g .  his  G n n j a m  
trgn. to 0TS.  ; supported by D i m c t . o m ,  a n d  appd. 
t o  CTB., 00 0 0 .  in 0. 31-1-45, j o i n i n g  S O .  at A l l a h -  
E h i d ,  3 l r u c h  1646l 1379 ]. 

DO. 2-8-45, a p p d .  to ch. o f  K n r a r a  p a r t  f r o m  
1-9-45,  t , o  " c o n d u c t .  a s u r v e y  a l o n g  t h e  C c ~ m t  f r o m  
C n l c u t t a  t o r a r d s  G n r ~ j a m  ... t n k u l g  t h e  f i e ld  o n  o r  
a b o u t  1st 0 c t . o b e r  ... a c c o r d i n g  t o  t h e  state o f  the 
a r n t h e r  [ 12, 164, 346, 361 1". 

F r o m  BInrch  t o  O c t .  e n g n g e d  at. . . U a h l b L d  " a r r a n g -  
i n g  his Gurnsur s u r v e y s  n n d  in f i q u i r i n g  k n o a l e d g e  
o f  t h e  Gren t .  I ' r i g o n o m e t r i c n l  Survey". F r o m  N o v .  

1845  t o  Feb. 1647 c a r r i e d  ?Wiluncha s e r .  s o u t h  f r o m  
A s n n s o l  t o w a r d s  M i d n a p o r e .  1646,  r a n  l o v e l s  f r o m  
K i d d e r p o r e  t o  b a s e - l i n e  t o u e r s  [ZI, 7 1  1. T h e n  
s t a r t e d  C o a s t  Ser .  f r o m  t h e  B a r r a c k p o r e  base-line 
n c r o s ~  C a l c u t t a  t o  t h e  s o u t h ,  t l l r o u g h  v e r y  d f i c u l t  
c o n g e s t e d  c o u n t r y .  [226, 29, 96, 10s-9, 149, 152, 169, 
385. 4 1 3 ,  415 1. He m i t e s  to SG. 5-1-49; 

"n71en 1 last m o t e  to j o u  I mentioned 1 was going o u t  
for Rome shooting prerious t o  taking the field. ... A ride of 
I F  miles one afternoon, and  two successire dayfi in the howdah 
from d a ~ l i f h t  till dark, lnoclied me up ,  and  kep t  me on  m y  
bed for a awl;, ... nor am I yet fairly weU again. ... T h e  fac t  
was 1 oreruurked myself before 1 f a i r l ~  rec.orerzd from m y  
lmt at tack [ 4571.  

" h h .  Hill and the bahas are  safe11 lodged a t  S e r a m p r e  
u i t h  her brother'. \I-e h a ~ e  no roahc here. Those marked 
ns dal; roads in the  map  are mere1-r n a r r o a  footpaths along 
t h e  top of  the rmbaqkments ,  ... but  in spite of aU diffi- 
culties, ... I am quite rsitisfied t h a t  we did r i ~ b t  in eboosing 
th i s  line...ior the  principal trianfulation. T h e  direct line 
from t h e  t s s e  to the hiUs near R a l s o r e  would b a r e  g i ~ e n  m e  
trouble, ... and the  expense would h a r e  been far greater 
f rom the  immense quantity of fruit trees ~ u r r o u n d m g  t h e  
very th ick l j  cluskrod rillages [ 466, 4 7 7 2  1. 

"The coun:.r- is begbaing to d v  a little, a n d  I leare th i s  
i n  a d t x ~  or two to follow the  line of makt all the  way to 
B t x l ~ o r c  if possible. ... I sbaU during this trip be nble to 
selvct a spot for obcerring the  rise of the  tide. ... W h a t  I 
wish to d o  is to take the s tars  io April, observe t h e  tide, 
prld make the eqt~.r imental  olserrat ions all a t  t h e  same 
station ... nuar the  Chircolir l i ~ b t h o u s e  [ 1 5 ,  21, 26,  71 1. ... 

"1 must, if possible, aroid a hish toner  at the  place where 
... there nil1 Gt a furi0u.s s x .  r i n d  bloainp on t h e  coast. ... 
The  large theodolite will L: required t o  be in position for two 
to three neeks a t  l e s t .  ... 

"There are some tigers reporkd  close to m y  camp,  b u t  1 
h a r e  not  had time to look after tbem pet. Buiialoes a n d  
d t c r  ahound further d o a n  the coast, I believe. I h ~ r e  a 
11ear~ :  b a l k ?  rt-ad: f ~ r  them [ 467,  OF. 1. 

"This le t ter  b w  k 3 n  spun out  o re r  a  eat deal of p:lper; 
I hopc you won't ro te  me a great bore. ... 

. "rs. T h e n  will ?.ou and J smoke cigars tiU 2 o'clock in t h e  
morning again 9 \'&en we resch t h e  Xadras  r a c h . c o ~  
( Lat..line ) ahall we do i t  7'" 

H e  m i t e s  from Midnapore seven months l a t e r ;  "Society 
here has  all altcrfd since v e  a e m  last here. n ' e a  Judge, 
CoUactor, and BJagi.trate. and  tbe Nndrss r e g i m e ~ t  h d  
arr i r t -d o n l ~  a f e n  da~a beion: we left this last eeaqon. S o  
I find myscU the oldvst inhabitant. 

"Can you g i ro  me a n  hb ts  about  an ice-hodse) I ba ' 

one  b r m  Inat ytxu ahid mot  t h e  ap i o r d  of t,b GI-: 
u r m t a ,  an w d  aa the  more p r a c t i c a P ~ a n k e e ,  &;& : 

ice remained till about t h e  middle of  May, wbon itsndh 
moltod snej and  dumppeared in a few &ye. 

Q* i r e  me a rough &etch of a n  ice-pit such as in '. 
k o r t h . \ ~ ~ t  7 [ 366 1. . 'Erer  g o u n ,  m y  dear  math, 
sincerely", C. Thomld Hill'. . . _  . . 

A p r i l  1650,  t o o k  t w o  y e a r s  l e a v e  o n  m c . ,  % t h  his 
f a m i l y ,  f o r  son v o y a g e  p l a n n e d  f o r  N e w  s o u t h  welea ' 

b u t  lost .  his  w i f e  w h o  d i e d  st S h a n g h a i  in act.; 
r e s u m e d  c h .  o f  C o a s t  Fer. at  B I i d n u p o r e ,  11-5-51 ,bu t  
s t i l l  i11 w r e t c h e d  h e a l t h ,  w r i t i n g  Lo SG., 6-6-51 ; . 

"1 a m  ~ e t t i r ~ ~  t~e t t c r  again,  but a m  much r e d u 4  a 
r o q  weak. Unless Rome decided i m p r o r e m r n t  takes piaa 
I shall a p p l ~  for l ea re  from 1st A u p t ,  ... a n d  if poasihle Fo 
b r  the  September steamer to Uadras,  a n d  so on to the  
d f  course, I a m  y e v  loth t o  d o  this. b u t  i t  k n o  use t,*- 
U I a s  faated no t  to recorer, I sbaU h s r e  n o  reco- b< 
to g o  to Europe. I had  n o  fair plav on m y  last  trip, h d  
n o t n i t h s t a n d u y  benefitted to a certain extent .  -.. 
."Ln m y  present s tate  of heal th.  though able to attend b 

0 5 c e  duties, I am not  fit to take t h e  f ie ld ... I only nish  1 
had  Kieely gone a u a y  a year  o r  two  fiooner. ... The spirit 
willing, b u t  t h e  flesh is weal;, and  i t  is lamentable tha t  o m  
eo strong ss I h a r e  been in my day  should be thus brougb  
IOK. Oh t h a t  I a-ere only quite mcnelf again " [ 362 1: . - 

"PS. U YOU s n o a j  r a n p  [ r e r e  ] more ncrza~ble ,  3 
should l ike to see tbem, and  in tha t  climate I should coon 
recover, b u t  I fear tbe  long journec b~ land a t  this sea60n''-. 

G r a n t e d  1 2  m o .  1eax.e o n  m c .  f r o m  July 1651, 
s p e n d i n g  t h i s  at O o t a c a m u n d  in t h e  X i l g i r i  Hills, and 
u n d e r  G O .  o f  20-10-52, g r a n t e d  e x t e n s i o n  for anothe; 
year, at t h e  expiry o f  w h i c h  h e  r e p o r t e d  at. C a l c u t t a  
6-7-63. As his g e n e r a l  s t a t e  o f  h e a l t h  as f a r  too 
p o o r  to a l l o w  a n y  p r o s p e c t  o f  a c t i v e  d u t . y  in the 
f i e ld ,  he w a s  a l l o w e d  t o  r e s i g n ,  a n d  s a i l e d  f r o m  
C a l c u t t a  a b o u t  1 9 t h  U e c .  1853 [ 399, 462 la. 

' HUTCRIKSOK,  Tfi l l inm C a l d a e l l .  B e n .  Art. : : 
b., B u r d u - l n ,  1 2 - 5 2 4 .  
d . ,  S i m l a ,  3-4-48  ; m., c a r t  r d .  c e m .  

2!Lt. 11-641 ; Lieut. 29-12-43. 
Son of J o h n  P a s  Hutchinsan, s c s .  a n d  Caroline Jemima, 

dau.  of Col. K m .  CaldaeU. m. 77th Ft. 
ed .  Rugb- 1637-40 ; Addis?ombc. 1640-1. 
1812-3, mil. serrice BlmdelLhand;  IF45-6. 1st S i b  Kar. 
PD. 3 6 7 - 4 6 ,  appd .  Asst. Sur r r .  trans-Sutlej ST. under 

Becher ; succ. t o  cb. Oct., IS47 till death following year  [ 270. 
396.  4 0 0 . 4 9 2  I .  . . 

JA-MES, H v  C u r r ~ ? , ~ .  f i n .  I n f .  
bapt. 25-5-17. d . ,  R o m e ,  13-4-66 .  

Ens. 12-6-35 '.. Lt.-C.1.  l l 2 - 6 3 .  
Son of Thos. J n m G ,  surg., of Cmcdon,  and  Rr'tbecca his 

wife. 
ed .  Addiscombe ; "grounded in rudiments  of  survey". 
2-4-42. appljes for app t .  to r e r .  s q . ,  Bihir .  
BRC. 17-3-46, a p p d .  a S t .  ro\.. 6Ur\'T, ; f i t t d .  tQ 

N o .  2 D i v . ,  2 4 - P ~ r g w 1 ~ 6  ; 1-1.0-46, tr. to S o .  4 Div. ,  
B l ~ % g a l p u r .  b u t  u n d e r  G O .  c c .  j o i n e d  re@. a t  F e r o z o -  
p o r e ,  remining t h e r e  K i t h  Amny o f  tile P u n j a b ,  till 
20-3-49 ; r e j o i n e d  .do. 4 4jv. r e v .  n-y., at Bhtlgf l lpur  

- 26 -11 -49  [ q ~ o ] ~ .  ' 

6-2-50, applies for l ca re  prrparatory to furl.. Sherail1 
writing, 5 3 - 5 0 ;  "James, who h a <  1 w n  ill a i t b  d ~ s e n i c v .  
s t a r k  t o r n o r r r , ~  b~ dak t o  Calcutta. H e  is in r e r y  bad 
health and  requim a n  English climate to rwtclrr him. . 

821-63 ) ; ecs .  ' DDn.  507 ( 50 ), camp Nathol, 5-1-49. 4 ib . I  .% 1. 
29-1153 .  ' C u q  in early lisln. ' DLII. 3i/G3 ( 104, 102, 2;s ). 



NOTES . 

"Sho~rld nn m s i ~ l n n t  bn nplwinkl In my nllrvny, f hope 11 Sub.A*nt. ors, 3rd. cl., 1 - 9 4 8  ... mnr. s ~ s . .  1-9-55 ; 
rUI be a younger man Lbsn James, 0110 Lhnt I v u l d  b o h  clr. 2nd h t . ,  1-1158.  1st. Asst. 1 4 - 6 6 ;  rasd. 
m d  m~h work. James  is too near mo in ago and, bcing 15-10-66. 
equal in rank, I found i t  difficult to ordor him to work. B e  ia Bro. of E d a .  of rev. a+. [ #up 1. .- . . . 
lnUlng enough. and a very nice, gentlerr~nnly fellow'". . . ad. M~ckinnon'a.  or X ~ d d o c k ' s ,  cirh. BIut~oorie. - . 

Sailed from Hooghly R., 10-4-50 and did not rejoin Svy.- m., Landour,  2 0 - 6 5 1 ,  Anne Mo~lk  dau. of John Fe l le r ;  
On return from f w l .  m i t e s  from Calcutta. 6 1 2 5 3 ,  tha t  h e  she d.. Srinagar. K.asbmir. 26-1L1901, aged 67. Theg bsd  - 
bad spent some t ime on"theatudg o f c h c m i s t ~  a t  the Govern- 13 children of whom 4 were a t  Stokes' Sch., llusswrie, vk.- 
rnent School of h e s  in London". H e  pointed oot  the  Thos. Geo.. b., Jlu-oorie. 2-9-55 ; Stokes' Sch. 1867-72 : 
commercial -importance of borax from Lsdikh': . Victr)ria Coll.. Jcruey, 1873-7 ; a u c .  Sandhurst, 1877-9 ; 

. . .  . . . EM. 79th Ft.. Ens. 1879 ; Zulu W a r ;  Ben. 3c. 1891 ; 1884 
J O H S S O X ,  C h a r l e s  Cooper .  B e n .  I p f .  '...' Burma Comn.. Scwions Judge ; d, ptomaine poison, Henzada, 

b. 20-12-27. d. 6-1%1905. 1901-Edain Gilbert, b. l-ll-5S-\Tm. Erlm., b. 1C9-61- 

. . .  Arthur Edn., b., DDn. 11-10-6". 
Ens. 7 4 4 - 4  ... bl. Gcn. 14-1-86. Their J-st.dau. T e r e a  St. Josephine, b.. Mussoorie, 2.5-2-71, 

Son of Sir H e m  AUrn Johnson, 2nd Bart., of N e a  Fork  m. 27-10-99 Roland Geo. A I l n ~ o n .  5th Baron Headleg 
and g. son of Gen. Sir Wm. Johnson ( 1715-74 ), from Lreland, . ( 3555-1935 ), with timber firm, Kchmir ; Presdt. of B r i t  
DKB. ; c. Bart. l i 5 5  for mil. rictorl; a t  Croan Pt. 1755; hluslim Soc.. pilgriuj to Meccz 1923 ; their son becoming 6th 
wcd. grants of land K. of Nohaul; R., K e a  Tork Pror., then Baron 1933 ; =he d. 23-1&]91g7. 
s British posse-ion. Sir Henry m. Charlotte Elizabeth, dau. A n o t h ~ r  dau. Ada-Esther Julia, b., DDn., 10-11-65, b, 
of Fredk. Philip=, of Phihp~eburg.  h?. Srinagar. Z1-1943. : 

. ed. Addiicombe. Member ASB., 1866; -s. 1866 ;'gold watch 1875. 
' 

m., IJarLerton, D r r o n ,  4-1-60, Jemima h e  Frances, JRGS., xrmn, 1867 ( 1-47 ) with map ; GR Trig., 1865-6 
dau. of R e r .  Geo. 3lartin of Escter. ( 9-10 ) ; RGS Progs.. xr. 1567 ( 4-7. 10 ). nitb map ; XYI, 1873 

XOB.. 18S1 ; GCB,. 1900; n. \'iorcester; Fho Irar Tho. ( 197-263 ) ;  x 5 ,  1575 ( 3 1 7 ) ;  v ( n s ) ,  1853 ( 2 9 1 3  ), ob. 
1st  S i U  \Tar, battle of Sobraon, 10--6. by Godwin-Austen ; Pwncer, Feb. 8 b: 27, March 19th. 1833 ; 

- BMC., 23-2-56,  e p p d .  FISS~. K n s h m i r  t o p o .  sly. ; QJ., L X ~ ,  1909 ( 94 ) ; A J . ,  h'or. 1921 ( 1-15 ), alaaon, E 61 : 
31-3-56,  as DAQMG., r e p o r t s  s t a r t  frorn A m b a l e  3 0 t h  &lrn0n ( 79-80) ; Tarikh Jammo, a i t h  portrait, besvily beard- 

M a r c h  en r o u t e  t,o K a s h m i r  r i a  B h i m b a r ,  r e a c h i n g  
ed ( 425-6 ). 

S e p t .  1548,  j o i n e d  s w .  Him. ser .  u n d e r  D u  V e r n e t  
S r i n a g a r  b y  e n d  A p r i l  ; a f t e r  i n ~ t n .  b y  h l o n t g o m e r i e  

[ 201-2, 4 2 2  1; 1650-1, s u r v d .  w i t h  p l a n e t a b l e  b e t w e e n  
m x v d .  b y  p l m e t a b l e  s o m e  GOO s q .  m. nr. I s l d m i b % d ,  
b u t  i n t e r r u p t e d  b y  s e r i o u s  illnews. Oct . ,  r e v e r t e d  t o  

S i d a  a n d  C h n u r  P e a k  r.5, 3 6  n .4  1. . a : 

, 1 8 5 1 4 ,  u n d e r  L o g a n  o n  p r c p l .  t r g n .  NW. L o n g l .  ; mil. d u t y  [ 225,  3 8 8 ,  400,  51 I 1. 
1657-8, mutiny campaign, Lucknoa  ; 186S, Black bftn. 1851-2,  c o n s t r u c t e d  s t a t i o n  at N u r r e e ,  e s s t d .  sc. o n  

expn. HazLra ; 1678-80, QUO., -4fghin campaign. s e l e c t i o n  o f  site C h a c h  b n s e - l i n e  a ~ d  c o n n e c f s d  
. . I Y a l k e r ' s  T u s u f z a i  b n s e  [ 215 1, m a k i n g  , l a rge-scn le  

J O E Y S O N .  E d a n r d  T h o m w  S m i t h .  s k e t c h  r o u n d  A t t o c k a ;  o n  m e a s t . :  ~ h a c h  b a s e  
A s s t .  R e v .  Surl-r., B e n g a l ,  uncol-. [ 4 3  n . 2 ,  5 0  n . 3  1. ' 

b. ,  S e ~ n n k e r ,  n r .  D e l h i  S - 4 - 2 8 .  1654 ,  a i t h  3 l u l h e r s i  ' t o  U p p e r  S u t l e j ,  m a k i n g  
d., H n z i i r i b d g h ,  7-1-92. ' c o n n .  v i a  B n s p a  R .  a c r o s s  p e n t  s n o a  r a n g e  t h a t ,  

Junr. suh.asst. 13-1047 ... 1st .  gr. suh.asst. w i t r s  3 Iu l f ie ran .  " h n s  b e e n  u n s u c c e % i u l l ~ -  a t t e m p t e d  
1-10-53 ... 3rd. gr. Dcp. Supt. 5-7-i0; ret. 294-63 .  

- Son of Condr. Thos. Johnson of Ordn. Dept.. b. 11-8-1796 ; b y  m y s e l f  a n d  t w o  o t h e r s ,  ... s o m e  o f  t h e  e t a t i 0 1 1 ~  ... 
d., D u n . ,  7-10-75 ; m. DDn. cem.. bur. alongside Hannah b e i n g  u p w a d s  o f  1 8  a n d  19,000  f e t ,  --. a n d  p w u l i a r l ~  
his Kife a h o  d. 9 - 7 5 ? ,  aged 54 y. 7 mo. ; Eda. a a s  bro. to d f i c u l t  o f  acci-src.frsrn t h e  i m m e n s e  q u n n t i t i e s  o f  s n o w  
W m .  Hemy [ i n j ] .  t h a t  c o v e r e d  t h e  n o r t h  f e a t u r e s  o f  t h e  p e a t .  snoa). 

ed. 3lackinnon's Sch:, 3Iuwoorie. 
m, ,  31ssri, 30-10-54, Octsria  Elennor, dau. of Thos, Steele. '8"s' bou'lding R'Lshire [ 1. The peak kno- 

12-10-47, j o i n e d  A j m e r  & hlerxrfira rev.  sq-. as S e l n  S t a t i o n ,  ... s i t u n t o d  irnrnedintoly a b o v e  t h e  

urldor D o n a l d  vanrenan [,i65-6 ] ; 1-11-48, t o  Delh i  g r e a t  g l a c i e r  o n  t h e  n o r t h e r n  f a c e  of  t h e  N e l a  Pns;, was 
& ~ ~ h i l k f , ~ ~ d  ; 1-10-54, to Jubbu]pore ; vsnrenen a p p r o a c h e d  b y  M r .  J o h n s o n  o v e r  t h h  C h o t a  G h a t i  

-ites in 1851 ; t h a t  he could not speak too highly g lac ie r ,  t h e  f i s sures  o f  a h i c h  w e r e  i m p ~ s a b l e  a few, 

of hirn. "xext to. hh. Hoppner h q  is t h e  hest ed- d a y 8  a f t e r  h e  h a d  o c c u p i e d  t h e  s t s t i o n  [ 208,  4 2 3  1"'. 
u c n t e d  u n c o \ - e m n t e d  a s s i s t n n t  a i t h  m e ,  a d  s m n r t  T o o k  H i m E l a y a  t o p o .  p a r t y  t o  m w t  Alontgorncrie a t  

b o t h  i n  t h e  f ield a n d  in ofiice3" [ 260,  4 3 3  1. . h n r i t s n r  f o r  K n s h m i r  B\?.., 22-2-55, a n d  t o o k  l e a d -  

1&10-54, lent  t o  Himach 8 7 .  u n d e r  D e n n Y g  ; b e .  ing p a r t  in l a y - o u t  of ~ r c p l .  t r p .  a c m s s , ~ i r  ~ a n j E l  

ing " t h e  o f  a n y  ex7,erience in t h i s  s u r v e y  r a n g e  t o  S r i n n g a r ,  c o v e r k  " n o  less than 165 miles 

[ 2 6 6  ] "\ R e j o i n e d  a t .  J r ~ b b u l p o r e  21-1-56. . in 4 1  m o n t h s " ,  a n d  s l w p i n g  s e v e r a l  n i g h t s  on the 
1-11-61, joined rer .  e r r .  DO. C ~ l c u t t a  niter death of )Vnltcr s n o w - c o r . e r e d  p n b .  H e  t h o n  t o o k  m i n o r  t r p .  up 

Grnllnrn [ 364 1. F r o r ~ ~  I E G ?  tn ch. of 1)~rjeeling "unste Ian&" " t h o  L i d e r  R i v e r .  a c r o s s  a silou-y r t ingo t o  A m b e n m t h ,  
s r y .  a r ~ d ,  1 8 6 3 1 ,  in ch. ten plnnlntions avy. ,  and then of d o , s m i h u  s i n d  j{iver, aTld firlnlly closirlg o n  t h e  s i d e  
various irrigation and cnd.wtral 81-1s. in H\\T. 1436,  4 4 1  1. 

Z n b n r n . n n  t o  SfiTnrpoor". a n d  malring "a n e a t  p l a n e -  
J O H I i S O N ,  IVi l l i am H e w .  Civ.  Aast .  GTS. .  u n c o v .  t u b l o  s k c t c h  [ 221-5, 404 1"''. 

- :  b., U p p e r  India, c. 1-4-32.. D u r i n g  t h e  c o l d  w e n t h e r  a c c d .  t h e  p a r t y  t o  D e h r a  

d., J a r n m u ,  3-2-93j. D* t o  w o r k  o n  c o m p e .  An a l n r m  n b o u t  h i s  hef i l th  
. . . : . 

'DLR 37/57 ( 21, 09, 41 ).' a P u ~ j q b  ScI. n, xii. 1565. * D D n .  435 ( 12 ), T ~ n r c n c n  to DSG., 20-1-51. dDDn.  634 
( 144 ). DSCI. Lo SG., -6. 'not llnrch as in RCS Prryc. 7,  1553 (291-3 ). *Stol;~-q' Sch. Rcgr.. 13:'W ; 24/163 ; 2 7 - 8 ; I R M .  
'Burke, 19jG ( 1075 ). '1)I)n. 610 ( 5.9 ), Impan ta SG., 27-7-52. ' D u n .  61 ( 110 ), to SG., 11-11*. IoD,Dn. 61 

( 109 ). Tan. to SG.. 20-3-56. .. - - . 



cuuly in 1866 nru allort-lived ; o f t o r  m n r c h i n g  up by  
t h e  BnnihBl r o u t e  he w a s  emp. o n  m i n o r  t r g n .  t o  fix 
point4 for p l a ~ ~ e t n b l e m  a e t r i d e  K i e h a n g a n g a  R . ,  and 
o n  m a i n  appn .  s e r .  X. t o w a r d s  S k a r d o  [ 225-6, 405  1'. 

&wmn 1857, oompleted gap3 in planotablinfi left b j  mil. 
s u m .  in sr. a m  of valley, and from June  to 6cpt. nxtcnded 
approx. ser. to I n d u  and  u p  the  river to a point just short 
of D& R. junction, returning to Srinagar 2.59-57 [ 227 1. 

U u h  1658 s ~ x n t  early months fixing trip. points for 
pla~otablem er.. of Jammu.  From July continued main 
appmx. wr.  u p  Indus, and  from Sept. started aeparate ser. 
u p  B y o k  a. "The  B h ~ o k  triangulation" %-rote M o n t ~ o -  
merie, "is a r e q  important one, the river being v e v  little, 
if  a t  all, inferior to t h e  Indus itmU [ 88-9. 232-5 ; pl. 6 1. 

May 1859,  f i x i n g  point .8 f o r  p l a n e t n b l e r s  in Bira- 
m d a  a r m ,  a n d  then c o n t i n u e d  m a i n  sor. i n t o  L a d a k h ,  
caqk p r c p l .  o b s m .  f r o m  S l i a r d o  u p w a r d s ,  as w e l l  
aa e x t e n d i n g  recce .  e. n a r d s  to j u n c t i o n  o f  Z i l n ~ k L r  
a., o b s g .  K 2 a n d  o t h e r  l o f t y  p m k s .  Closed w o r k  i n  
Sept. j u s t  b e l o w  Leh, bboing h a l t e d  b y  e a r l y  w i n t e r .  
He w o r k e d  t h r o u g h o u t ,  " m i t e s  h l o n t g o m e r i e ,  " l i k e  
a t h o r o u g h  m o u n t a i n e e r ,  a n d  t o o k  h i s  toi l  k i n d l y .  
The o b s e r v a t i o n e  a n d  t h e  p r o g r e s s  m a d e  in a v e r y  
diff icult  co~mt .q- ,  w i t h  s o v e r a l  s t a t i o n s  a b o v e  1 8 , 0 0 0  
feet, a r e  h i g h l y  c r e d i t a b l e "  [ 3 ,  233-4, 4 2 5  12. 

May 1860,  i r a i n i n g  begirrners in K i s h a n q ~ n g a  a r e a .  
~o t h e n  closed p r c p l .  se r .  a t .  ~ e h ,  a n d  t o o k  u p  m i n o r  
M r .  t o  c o v e r  p l n n e t a b l e  n e e d s  a n d  t o  c o n n e c t  w i t h  
Mulheran 'e  t r g n .  o f  1851 N. B B r i  Li icha  L a .  [ 2 0 2  1. 
" Consider ing  y o u r  l o n g  e x p e r i e n c e  ". ... m i t e s  
M o n t g o m e r i e ,  "nnd y o u r  a c q u a i n t a n c e  w i t h  a l l  t h e  
p m u t i o m  mesmq-, ... I h a v e  e v e r y  conf idence  
that y o u  d l  g e t  o n  aa w e l l  in the n e i g h b o u r h o o d  of  
the Tartar e n c a m p m e n t s  as y o u  h o v e  h i t h e r t o  in 
o t h o r  p a r t s "  1234  13. 

One station above t h e  Indus aeq 19,600 i t .  above the am, 
and a mark nu  established on peak of 21,463 i t .  ; in Rupshu 
be t.uice axended one station of 19,979 f t .  [ 235. 481 1. 

H e  completed the Rupshu Rer. up to B2r.i I j c h a  La during 
1861, and it was during this Br.ason that sclme rays to pcab 
north of Spiti a. b c c ~ m e  confused, resulting io a f e u  false 
points bcing computed aq failing south of main range, one of 
thee, n i t h  the impossible height for tha t  neifhi~ourl~ood of 
23,050 it . ,  being later named " the  Shilla Peal;" . This was 

n o  fault of Johnson's, bnt the  comprs. should hare  rejected 
-an p in t s  fixed b~ two raFs o d ~  [gl, 221, 234 n.5 1. 

. , wImrabd t o p .  branch, preferring to remain on 
A t  t h s  same time hc suhrnitted ruemorjal. 21-w3trig ; 

hi. porition in the Dept.. following thin. &&Trn-b_: 
proLeat a t  appt .  of Lieul. CnrLer to cb. of Kwh* 
bis head. H e  clnimrd t h a t  aa Cir.  2nd Amt. be 
standillg with mil. 2nd A w h .  OTS. : , !  L .  

"hjy suIxraession ... can only be warranted on fie 
m y  incapacity to take charge. ... The I n k  &urveror G~~~ 
a n d  my ~ c n i o r  officcra not o d ~  have ...[ r e t ~ ~ n u e d  j 

a b u  to take charge, hu t  ... I hnve b w n  placed from time 
to & in t e m p o r a q  charge of the Kaafimir Series. when the 
%- ... " [  comprised]" six cir .  assla . .  all hie juniors, and 

topo. msts., Austcn, Nelrille, and Dc Brett. 
"1 ';bb' h a r e  bad charge of t h e  0.T. S u m e  levelling operstions 

a period of 6 mnntha"'. , ._ - .. . . . 
~b  titi ion met u i t h  n o  s rmpathy  : appt .  of cj~--- 

.to exerutive charge was made to selected individuals ,% 
most careful consideration [ 4 0 6 9  1'. ... ; ,r, .A- 

During 1864,  J o h n e o n  returned to j ad^&--&& 
C l a r k e  a n d  L o w  t o , c l e a r  up d l  b l a n k  a r e a  6thip*. 
hlBhnrFija's t e r r i t o r i e s .  T h e y  e w d .  s g a p  n e a r  pan;'. 
g o n g  L ~ k e  a n d  F k e t c h e d  Lingzi Tang pla ins  nofi-:*'; 
C h a n g c h e n m o . .  They filled in the r o u g h  moun&-: 
a r e a  d r a i n e d  b y  the u p p e r  S h y o k ,  t h e  h 'ubra ,  and hr .! K a r a G a h  ri\.ers. T h e  c o u n t r y  was u t t e r l y  d--; 
l a t e  ; f u e l  n n d  f o o d  h a d  t o  be c a m e d  t h e  whole  =J.; 
C l a r k e  t a k i n g  ch. o f  s u p p l y  column f o r  Johnson1.,' 
m o r e  e x t e n d e d  t ? u u s t a .  K o t h i n g  a a s  car r ied  b e y o n a .  
a b s o l u t e  n e w s n r i e s  o f  W e ,  a n d  s q u a d s  were kept ,  
to lowes t  p b s s i b l e  n u m b e r  [ 237 1. -:..a . y  -- 54; 

H e  w o r k e d  h i s  n a y  t h r o u g h  t h e  terr if ic  gorges-ana:  
rid&- o f  e a s t e r n  K a r a k o r a m  t i l l  he r e a c h e d  &; 
P a s s ,  d ~ c e n d e d  t h r e e  m n r c h e s  to t h e  n o r t h ,  atid 
s k e t c l ~ e d  as m u c h  aa h e  c o d d  b e f o r e  closing wort:'  
U n f o r t u n a t e l y  n o n e  o f  t h i s  w o r k ,  w h i c h  t o u c h e d  b i b -  
R e n l o  a n d  S i n c l ~ e n  g lac ie rs ,  w a s  o f  any accuracy; 
I n d e e d  H e w  I V o o d  w h o  a n d .  t h i s  a r e a  a i t h  tbec 
D e  F i l i p p i  e q n .  o f  1914 d e c l n r e d  a f t e r  close e m . _ +  
J o h n s o n ' s  f d .  s e c t i o n s  t h a t  " i t  is absolu te ly  incan-' 
c e i v a b l e  h o w  any t r a i n e d  s u r v e y o r  ... c o u l d  h a v e  pro-. 
d u c e d  a m n p  s o  unlike t h o  g r o u n d  [ 237 n.2 1:: ->; ,. * 

With final report announcing completion of Kmhmir rq .  
hlont~omer ie  recdd. that. Johnson should have special inc- 
o i  pay. h. 100 p m . ;  "He bas never spared himtrelf. md 
indeed I think health hna suffered not a Little. ... He LISA 
been distinguished for his b d l y  treatment of the n s t i r s .  
of t h e  ~ a r i o u s  r o u n t r i ~  a i t h  whom he bas w m e  in c o n e '  

During 1862,  he ;an m i o t h e r  eer .  o f  mirlor  t r i a n g l e s  In Ladab: and on the hordere of  tartar^. he bas a l u a p  bean 

east o f L e h ,  thie t i m e x .  o f t h e I n d w , u p  C l ~ a n ~ ~ h ~ ~ ~  able to get  men to folloa him. ... The Tartars and 0th- 
h a r e  always btcn willing tn rejoin him for a frrsh expedition?. .. 

val ley .  H e  h a d  t w o  s t a t . i o n s  o f  o v e r  '20,000 a n d  "Mr. Johnson has n o a  earned some more suhstantid 
c l i i b d  o n e  of  21,072 ,  b u t  c o u l d  n o t  obf ie r~pe  f r o m  renard than  mere wor&, and ...if a pemonal allouanm i: 
it o a i n g  t o  heaky fa l l  o f  s n o w .  H e  h o d  a peak o f  
23,890 ,  E 61, in t h e  K u e n  Lun m o u n i a i n s  a b o u t  1 0 0  
m. to N. a n d  w o r k e d  to the a c c e p t e d  l u n ~ t  of t h e  
Mkhari i jn 's  t a r r i t o r ~ s  [ 236-7, 417-9 1. 

I)nring 1863 had his first respite for nine pears from 
arduous mountainwrinp. hcing e m p  on 0 6 - r  d c ~ t ~ e s  a t  
Dehra, from March mth SuLlrj ser., and from April to Sept. 
i n  &. of l e v e l h g  party. Re posted to liashm81 party 
1 - l o a 7  [ 408 1. 

About th i~  time carious changas a e r e  made in organixa- 
tion of the Dept., and Johnaon d e c h e d  tr. to the  newly 

granted to him. ... a strong iownt i re '  will LH: beld oat  by 
others to follow his errellent example"'. The increment F . y  
sanctioned n i t h  promotion to 1 s t  cl. Asst. from 1-6. . -.,J ; - - 

O n  3 l o n t g o m e r i e ' s  s t r o n g  rwdn. J o h n s o n  ' 
a L l o u e d  o n e  m o r n  visit t o  the f a r  2 ; ~ .  borders ,  to fiIl r 

in AE much as h e  c o u l d  o f  t h e  u ~ a c c ~ i b l e  c o u n m b '  
d l s t a n t  s k e t c h i n g  ; "Captain A m i t e n  ... t h o u g h t  thst '- 

t h e  w h o l e  o f  t h e  g r o u n d  in t h a t  d m t i o n  might G.-' 
s k e t c h e d  w i t h o u t  t o u c h i n g  u p o n  any o f  t h e  
a c t u a l l y  o c c u p i e d  by the Chinem Tar tam"lo .  

&. - -. 
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'JOHNSON 

8 1  1Rn nt,,f~)~n -nil . o f .  ;Mliy, ~ 1 R G l i  Jnhnnon neb. out.with .during 1861~2;'and .hie'inietnkeii c la& to ha-0 climb- 
L o w  . a l l 0  fotm'd m o r e  @ r o u n d  to sketch1: ,? A t  Leh ' & *  and ' o b e b k e d '  frbm; Pk; E 61, '23,890 ft:.[ 236.). . 1 . .  . .. ... 
Johneori  rece ived  a ' c ~ I 1 .  f r o m  W e  K h h  af . R h o &  to ,.Thle! has been:',die&i.ised, by; M a s o n  in, A J ;  o f  ,,Nov. 
yiei t  h i s  c a p i t a L  ,. \VeU: a w a r e  tha t :  thiR w o u l d .  be f o r -  t 1921.- w h i c h !  i n o l u d e i  B n o t a : b y - S i r . ' A u r e l  Stein dis- 
b i d d e n  t e r r i t o r y  to. 8 ' G o v t :  official. .hd: snatched' i t  ~ c ~ s s i ~ ~  the fauIty'topogra~hj~'.that r<$i~t@~!;"~; 
his c h a n c e .  A f t e r  e e v e r a l  w e e b  o m l o r i n ?  t h e  heail Montaomerie wrota frde  ' ~ d p l a n d  Ltkr: 1 ~ 7 5 : i "  "1' - 2 

o f  t h e  KnrakHsh'  R.,:and. c l i m b i n g  the Kue'n Lun r a n g e ,  
he m e t  m e s s e n g e m  f r o m  K h o t n n  yho G c o r t e d  hirn'to 
Uchj.1 '!After a w e e r i e o m e  m a r c t i . . o f  . I l ' d a y s . L o v e r  8 
d i s t a n c e  of n b o u t  1 5 0 ' m i l e k r ' J o h n s o r i  r e a c h e d  Uchi 'oh 
1 7 t h  S e p t .  . - : T h r e e  m i l e s  o u t  he w n s ' m e t  by t h e  K h a n ' s  
t+o  om w h o ,  w i t h  an e s c o r t  o f  40 h o m e m e n ,  a c c o l n -  
p s n i e d  him as he' p a s s e d  t h r o u g h  t h e  gate o f  t h e  cittyn; 
, B e  U R ~  :comfortabl-i housed ,and saw the  KhHn and his 
son9 nearly every day. H e . w v  allowed, post.horscs to visit 
Keri ja .  40 m. to  E.,, and,, hthei plams. . "The  =in ,  tho' he 
offered no objection to  my using the planetable, .:. opposed my 
taking astronomical' obser~ations:  ',.. His courtiers considered 
t b a t  i t  minht be a preliminary ,to the : , c o u n t q  being ,taken 
+ession of b ~ .  the  British:' :Succeeded,! after taking sp,eciaJ . . 
prccautlons t o  keep off intruderd:' ..., > ' '  ';, ' '-'.,;'.,,-. ' 
. '  "After leasing l lch i .1  t a s  not able to  bbscroe for 1atit;de 
at .ar ly other place save Sanju. where ... I put  u p  in a .  house 
r i t h  s large hole in the  roof which admitted of m y  ohserring 
r i t h  the 8-inch themdolite. ... locking the door.. Boding point 
observations for height taken a t  eTery halting place": .. ., 

A f t e r  1 6  d a y s  at I l c h i  h e  r e t u r n e d  t o  L e h  b y  w a y  . . 
o f  S a n i u ,  ~ h s h i d - u l l a h ,  a n d  the ~ a r a k o r a r n - p a s ; ,  
c l i m b i n g  s e v e r a l  p e a k s  o n  t h e  way. H e  r e a c h e d  
L e h  o n  1 s t .  Dec. n n d  f o u n d  4 it. o f  mow o n  t h 0 D r i . s  
Pass ; h e  a n d -  s e v e r ~ l  o f  h i s  m e n  g o t .  f r o s t - b i t t e n .  
R e a c h i n g  S r i n a g a r  oa- 9 t h  D e c .  h.0. r r a s  b a c k ,  in D e h r a  
6fi 2 8 t h  F e b . ' 1 8 6 6  [ 237-8 I.,, 
c "  The: Punjab  Govt.: had 'news of JohnA'on's~'mbcements 
ei t ly. ' in  'Sept. ' ,and t h e :  F o r e i p  Dept: in . S i m b  promptly 
wrotes-,o srs. tha t .aUNo ~ e r s o r i i s h o d d  ever  be,aUowed to 
gb : beyond 'British e&itbry,  and more iarti&iLirly. i n b  a i l d ,  
or, dangerous tracts ..kithout specific ~anctiori", '  bu t ,  ' they 
~ % t c  a month later,""as tbat. gedtleman-bai actui1ly:gone 
to Khotsn.  ... ~ C B :  i ~ ' C o u n c i 1  d be glad to have a report 
dmbodrid$!aU'the'inforrnitipn nhikh hl. Johnson may have 
scq"jr;d during f& /- .I;.'' ; " "' :.: . \ ' .  : :I;; L !I' ..I0 

.7 .Wi thr  Walker's .help Johns& 'now made out' his' report. 
his cornps: and ' b b  map were rerirred.' !' His ieport"; 'mites 
.Walker. ."had 'to be entirelr re.+itten 'in' my of%&.- : H e  
brought a map which has had to  be r e - w t ,  and reductions 
'of astronomical ohsenations which hare  had,,to he re.reduced. 
lii their 'or i+~l 's tate 'al l  three were unfit for publication. ' " '  -. 
.- ' :"Be had made .nn- error , in  projecting one 'of  his initial 
triRonOrnetrical Btatiolv,; which threw o u t  tho '+hole.' of his 
map,. , ,His obsena t io  ns... %, the  pole star  were really reliable, 
but  his  reduction...^^ erroneous by half.a-depree"..-_ . 
; - ' [ ind again l a k r  J "I &at '  him down by b y ' a i d e  and  l e i !  

t iacted.  ont '  of him the' ixiioruiation of real v a ~ u d . ~ '  ... P a r t  of 
hh' final report I wrote .myself; 'remainder ass by H e h n e s e y  
end, Duhan. ,  I showed him h o ~  @:correct his m a p  and ,made 
a 1st pkject ion m h l f  to make sure there we;e no  mietakea"'. 
" The ma p...baq been printed b-j the recently invented proce& 
61 phopzinrography ,  and ia thri 6% product of the 'hew 
aFparatus procured in England"&:" A further report , ,& pol. 
~ b j q c t s  in Jobnqon'a,onn hand was datad 2 , 2 4 4 0 .  ' : - 
...- .,,- An', ' u n f o r t u n a t k  r e s u l t  ,of t h e .  faul ty plot t i r ig '  o f  
bis fd .  s e c t i o n  w n s  his m i s - ; d e n t i f i c e t i o n  o f  t h e  p e a k e  
a l o n g  t h e  K u e n  Lun r a n g e  t h a t  he h a d  i n t e r e e c t e d  
L.>u;1i4t1r> l l f ~ r  .>J:>:. )':>'I , I ~ P  ..;.I a,j , : - : , J  i. ..*.:! . : : I  

' Elchi': has shif ted . nkarl j  half a'degree td t h e .  EL&': Hag- 
ward ... thought Johnwo had got  i t  too near Sanjoo'. , Johmon 
had got into a coil. +th b e  planetable, . and  though. hiq Jobgi- 
tude  s e e G  to have been all right, he never sufficiently explained 

h'e'h* abo'ul"'. 'J' " "'  -.'..:'" 1'  . .""'.' . A-!- 
u!i Wikfi hij prof:'ieport: ;Ad :rnaf'~obris6n' suhrnitted blrrih 
.for renard  andtfar  bosl o f  'gift.$ maae .to the K h i n  a n d  hie 
pficials. .3 G o v t . , ~ ~ ? ,  s p p a t b e t i c  ;.:' H . E  the  oo !in c .concder 
t h e  report io be v d r j  in.kr,esting hnd creditnhlo to Mr. Johnson. 
As. bLr.'Johnson did go to U o &  i t . i s  ~ s t i s i t i c t o r ~ . . t b a t  h'e . - . - -  
naq able to-col]ect so ma& infor~atfon',. ,a n" ... :;:;iIi~ f::f.cic 
ii. "The whole 1 cost' of. hlr. Johmon'J : h r e L s  in . Khotau, 
a b e t b e t .  on ;account of tq +a great, men ,,of the  
'coontry,' or ' for any other ha t te r ,  will ., be 're-imbursed' 9 
him, '.\. a b o  the value of  the Gorernment -telescopes 'pre: 
twnted to the Ruler ... ma! be mi t ten  off, 'L .  and  the proposed 
gratuities of 6 months pay to  certain of Mr. Johnson's atten. 
daots  are sanctioned, ,. , . ,J.: , ,, .. . . : . : , .. , r . . ,  

.!!But H.E. in Guncil  cannoi ... ~ a a r d  hlr: ~oh; l son  kith: 
but '  special ianction." ... Mr. John.sod 'ought '  no t  to '  have 
cmssed t h e  further £&tier 'of  the '  DIaharajah's.'..territori&; 
a n d  in f a d  h a  has  &n aireadj- censured for h v i n g  done so: 
No doubt his conduct was eoterprisinl: and public spirited. 
and the, information he has epiblcid b may 
p r o m  usefd: ' ~ n t . . : b a d  Mr. Johnson and  his ,par ty  been 
detained at Kbotan;,or murdered'on the a a y , , h e  would have 
involved the Government in aU.the odium arising out  of an 
nnrcdressed injury, to o m  of i ts  British senants . .  :.. Tbe 
of Afr- & Schlaginlveit ... she? the great danger:' [ 146, $26.1'. 
I.! 15-10-66,. J o b n e o n  asked l e a v e  t o  r e a p .  his svp.  
hppt:; b e i n g ,  m i t e a  Wa&er , : . "d i sap<oin ted :  at' n o t  
r e c e i v i n g ' i e a a r d  f d r  ex-pedif ion, ,'to Khotpp-h i6  p r o s -  
*&@ o f  . d e p a r t m e n t a l ,  p r o i o i : o n  n o t ,  suf f ic ien t ly  
b r i l l i a n ~ b u t  m a i n l y  b e c a u s e  h e  h a s  b e e n  .o f fe red  
6 & p ~ o J m ~ ~ t , b ~ ~  t h e  f i l a h s r a j s h  o f  K a a h m i r  at t r e b l e  
Fs, Ef:++t ia1,ary y;,  ; .'GO+. 8 c c e p ~ d  . t h e  repgn'O-'.'..' 
~ . , e q  months later: ,Johnson had an: interview. with- oar; 
Sir; John  .Lawrence to .  whom he, tmld 'a t  Behra an entirely 
diRerenb story ,  ;,:'He had n o t  proc&ded beyond the  limit .to, 
ahich  h e  was .urged by. his superion to' go.. when be ,met  a 
party of mountaineers who ,comp~lled him t o g o  on. .:- So.far  
from being treated an a free man and with courtesy while in 
Khotsn , ,  he war, sirtually, a ~pr iqoner  there, and,  was only 
a l l m e d  to leave the., country. after dktr ibutini  com.sidrralle 
aums to the e x t e n t  of .Ri, 1 5 , W  to 16,000-in prascnta, ip 
addition th those for which h e A r e c e i ~ e ~ , w m p e n s t i o n . .  :, .! 
. I .  ."He had,raised thia m&ep from, the  merchants of KhotRn 
who were glad to  be able in th i i .way  to mend money out  of 
the  c o u n t r ~ .  :.. He had i n h d e d  repa-yjng the amount him- 
eoU out  of a 'reward which he b e  Qxpected'from thp Govern- 
m'ent of Lndja:': ' :' . .  I . .  2 . , i , , : ; . . , l L ,  8 ,  , , L , l  

HB was told to  submit his.ciaim 'th;o;gh id; 6 ~ s ~ : .  -:; .'::'I 
' 1 .  In forwarding. the new claims; a n d -  how story. Wake?  
comrneote. t h a t  t h e  original instns. hsd "only permitted 
dirtant sketching across the  border. , l m t e a d  of carrying out  
hiR instructions, he csmed out  a programme of his o m  which 
I h a r e  renqon to  l d i n r c  hc had long brcn maturing, for a h e n  
I wked him where he o t  t h o  Pa. 2,368 which he gave awny 
in.-p r e e n @ ,  he re lie! t h a t  he had l ~ n o w e d  it (or-thia 
py!po?:~em 8,pmp + fi!~:qmrie,~~+~q?~r?ing:!:.,7 , ... .,.U 

.. - . . 
f..)l 7,J ,/,.,!::?,, .,,, ,.,; .: <*,: , t , : . . , ,  ! ,,;: :. ..-,;.' ,,,- 0-7 ,..... ) I ,...; ;-r.-?[ , j 7  ? ;, . .  - .  ... -., .., , ,-  I , , - , .  

'OR: Trig. & Topo. 1866-65 r i p p x .  8;. xliii-iv); ~epb r t  by Carter. : ...' OTS. Sp.. v n  (xxrir-xli---C) ;, IR08., x r x m ,  
1807( 14 ). a DDn. 91 ( 364, 413),  ID. td  s-rs'., 21-10 & 18-11-65, 'DDd.'R3 ( 256-7), srs. Lo Home Debt.. 3-1-87; ( 2661 ), 
11-2-87. 'DDn. 93 ( 201,). s ~ s .  to Home Dcpt.. 23-6 ; see map 16 m. to inch, 10 C d .  ( 257 ) a i t h  bdy. line; also JRQS.  37 
& : X F .  ' A t h a ! ,    SO^. x x i n , ~ . 1 9 0 8 . ( 9 4  ) :'bIanon. E .  B f ; . A J I  -m'(296.).C;: ..lo.'J. w . . H ~ - y v - ~ r d .  89th & 78th Ft- 1859-65; 
kd: YGin. 'Julv 1870 : DbB;f>L 1 . p  Edr. J ~ t t e r s ,  n 1106'): . 'DDn. 91' ( 639 ). r D .  tosW., 2 2 8 6 8 .  J la DDn. 93 1239 ), e a  
to Bome D c p i ,  1 7 - 1 G 6 ;  repip 91 ( 6 7 6  ), 20-1&i6. 

. 
l lDDn.  91 ( 7 3 3  ), n o m s  Deyt: to m y . ,  18-lo&,! ) c .c::.!;r ., c:i 



" I t  ln Imponslble Lo mconcile ihme wnfiicting stalements. 
U be bad originally told the  story of being jord s c r m  the  
frontier ha might h a r e  rnrsped wnsure and won the renard". 
He repu&uted Jollneor~'s camplainl that be had boen 

supemeded by mil. offrs. ; he ontcred the Dept. s t  the age of 
16, when miL offrs. go to mil. wljeges', u i t h  sereral  j e a r s  
of education and training to come. 

After these later claime l l 'aker could no longer 
aupport Johmon and hie grievances ; "KO cenrnve 
could have been more gentle ; the words were simply 
.'Mr. J o h o n  ought not  t o  have gone beyond the  
British boundary a i thou t  the  permission of t h e  
Government of India'. ... H e  had no claim t o  be  
qi\.en executive charge. ... His renl reason for quit.- 
Ling the  service is ... t o  enter the service of the  
fileharajah ... on salary RR.  1,500 p.m. ". 

Go\+. accepted Jl'alker's appreciation, but, met all 
Johnson's financial claims, and offered t o  re-appt. 
him in the  GTS. if h e  read. the  N b i j a ' s  service. 

RGS  Progs., XI, 1867 ( 1-47 ) describes the reading 
of Johnson's report of >lay 1866 a t  RGS. 1%11-66, 
where his adventure with i ts  geogl. resulk were warm- 
ly acclaimed, and Johnson was elected Fellow. The 
st t i tude of the Go\%. of India was chided as churlish. 
Tennnnt who attended the meeting felt ~ o m e a h n t  
o u t  of sympathyP. 

Johnson was posted t o  the  Kumaun B: Garha51 
topo. party early-in 1866, bu t  read. in Oct. and moved 
t o  Jammu early the folloaing year. . 

U t t l e  is knonn of his first geara in Kashmir eerrioe a m p t  
t h a t  h e  was emp. as e n g .  ; in 1870 h e  a a a  SE. in ch. of Achnnr 
canal running some 20 m. from the Cheuib s r .  to J a m m n  
but  from 1672 he n a a  a p p d  to aucc  D r e a  as Tarlr of - 
L a d L h ,  ahere  his admin. was grcntly appreciated ; 

. .  - 

" B e  built for his o a n  residence the  first h o w  in ~urop& 
s t r le  in Leh, that  later b e c ~ m e  the  official Res idenc~.  H e  
constructed a wmmodious aerai and perrtly incrmed tho 
cultiration. H e  effected considerable increase of revenue by 
... a revenue sq., and improrementa in administration. 

" H e  aas a man of cheerful dLsposit.ion, and took an intereat 
in aU h d s  of nautches and iamnshas, despite which he had 
a high sense of d u t r  and r e p l a r i t s  in administration. Bie 
darhar used to be open, ..:and no  one was refused admis- 

s i o n .  ... The whole of the  proceedings were conducted 
~ r h a U j .  There was no  formal procedure in law suits. 
WsuaUj  the decision n a a  written briefly on the back of t h e  
arzi or plaint, and then handed over to the person in whose 
favour the  case KRS given. This quick justice and his method 
of conducting the darhar is still rememhe~d"' .  

Gave inralua\,!e asstct. to Fors - th  mision to  Kgshgarh, 
nhich made Leh i t s  adrance base hctaeen 1671 and 1673. 
K e p t  aeries of metl. o l s m .  et Leb from 31-12-72. 

RGP Frogs., m, 1875 ( 347, 361-3 ), whilst o n  
leave t o  England, for his first visit, introduced t o  
RGS. meeting. 26-4-76, by the Presdt., Sir Clornente 
Markham, and by Montgomerie, who both spoke 
warmly of his serv icc~ to  geopnphy. At. later meet- 
ing, 24-5-75, 310nteornerie accepted ri  gold watch on 
his Lehdf, as Johnson bad returned to  India where 
he resumed dut.y a t  Leh during Aug. 

Montgomerie described him as "a surveyor and 
explorer from boyhood. AE a mountaineer ... a l u a p  
con.jpicuous. N o  height, no amount of snow or ice 
mom sufficient to deter him if an  ascent was n e w -  

- .  

snry. ... The  occasion of hk. Johnson's semndGto ;, 

22,300 feet was ,offing to his inability .to get at : 
v~ l l ey  in any other way except by forcing h;t;-&aps 
over, and was obliged t o  spend the  night at 
22,000 feat above the sea. darknese ha l ing  iom%? 
before h e  got any lower ". . , .+ . -:,,.=y.- -.. z+ -+. ig,-: 

Died st Jammu,  3-2-83, aged 61, after mddan ;. 
illness, a G c h  he  ~uspected t o  havebeen from d c j o u d  
poisoning. H e  had for some months been tellidg 
friends and British o%ciale thst h e  expected : at tempt  on his Me. On tha t  account "hisbody : 
conveyed t o  Lahore and a postmortom ...h eld rn & 
evening of t h e  4th. h'othing was found to 

. . for death by  natural causes, and cbemicd - 
. . revealed no t r am of poison". . . : . A  -i- +. . -. .;;A.Z-' 

The foUouing is ti. from E & J .  ~ d m i n :  Repni, 6 a m U  ' 
1 9 3 M  ( AD. 1853-4) ; "Ln 6. 1939 h e  was t r a d d  &6& . 
Ladakh,  a n d  his appointment to some other sujlsblc'pmt'. 
was under consideration a h e n  he n e n t  on leave ta C d c n t b ' z  .: 
On erpiry of his Icave Mr. J o h n  returned toJimmn' 
where h e  feu ill. After three d a p  s doctor fmm Bidkot  rii 1 
summon ed... and ...his eon' aes inform&- Both.&... 
after  Mr. Johnson had erpirad. T h e   bod^...^^ carrisil .by.; 
hie son to Lahore. -.. .. - ', -.+. .. c : ~ .  . s :. 2.<,7--;.- 

"The Maharaja ... was pleased to sanction a r n o n f l d ~ m  ': 
of Rs. IOO in farour of A h .  Johnaon'1. - - - ' - '  - *--* . ' '* ;..* 

Later  Miss Ada Johmon a a a  allotted a' ~ & t e (  mtLgs -cm ; 
t h e  Srinagar bund free of rent  till her death in'1W2cC-<$-T 

. 6- . - . ;. b : ; .-?. z.%-- L ~ < ~ > F i z  :. 
JOHNSTO~T, H- h p b e u .  .~an;lnf.?~e~x;=l~i 

. .,.' . b. 27-6-23. . . - d. 3&12-96---.j.-jP2&.$ . -+-.'PITL a?:., 2 . .  ,- 
! . EI~B 3 1 - 7 4  .-, ' ~ i .  &l.5117-71 j~d: f>?~  ;-;:* ;+IQ I 

. . , .  . -  . , mt rs x .Gf!.LL5!a433&" 
: . 6on . ai D T . - ' J & ~  G-Z Johnrk~nn, .M; ~;I.DI . 
~ ~ ~ h L r i f 4 d r e n f B d d m M d b P b d n , ~ . - . .  

pr. 164.5-3, mot, m y .  C%nmh -! - X, of Mardin  ; 1 6 5 1 9 ,  AsL Er. Eng. SiUk&,iT;; egp.-' 
27-5-53, sppd.  b ~ .  Punjab G o r t  rat r a * . . ~ , ' ?  

joiniug Shortrede on J d  W , l y l  ;DOC. 16S&-, 
t o  ch. dett .  for rev. s x ~ .  ~ e r a j b t ,  -&dm; 6&g 
independent ch. n i t h  full FLU-. Rs. 626 *, *'I 
DSG. from hiarch 1656 ; much o f t h e w ;  WM d tqpo. ' 
character, "being carried close .up i.tq -6- , 
with armed guards, and all rnern---of ..-- , 
s t an t ly ,  armed and alert. 30- : i n s ' r n W  
friendly relations with t h e  .tn%es. to '?-ksbbb - 

degree ana establitihed g r e ~ t  reputetion ae s fe* . 
officer 1 4, 48,21%, 274,331,364. 368,-3@,-4751=- 

Dec. 1659. #om. with e r p ~  apinst KAbnl6bn v- ' 

and again. April-bLBy 1880, Kith ? a h  tnd B$ 
Mahsu& [ 217. 219.  5401'. . . -  . . . : 5 ,- %-+ 

1-1041,  har ing  wmplrted ST. a n d  m a p p i n g , d  *.W 
mored  party from Murree to Delhj for rer .  s q .  B.%- 
Gurgaon, &htak, fligGr, and  lnrge-bcale q. Dsb0d.a. 
Sanatorium [ 265 1'. . .: .-..,+ ,! .t+l c d *  

] 8 6 + $ ,  moved party to re r .  a v y .  ??dm, and - t i q !  
on rev.  s q .  m. frontier, with furL 1870-3 .. and .- h m  8-bn-, 
till ret. 2C-6-76 [ 4001.  

.. . . - - . . . , . I .  :.'!'..-.. 
, . - -  - .  

I r : .  . - \  
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"Accompanied nearly w o r y  expodition ah ioh  cromd the  
l o r d a n ,  I#8nlutilng. ..Cha A r n b s j l ~  ~ r n p s l g a  La 11182, and the 
Black Mountain expedition in 1868. ... The Hazara field 
force commenced the aqcent of the Black Mountain on 3rd 
Oct. 1868 and returned to B r i t i ~ h  t e r r i t o v  again on 26th 
idem. L t . - W .  Johnstone in addition to survey duty war 
placed in charge of the Intelligence De artment,  and on h h  
devolved. previous to advance, the iiscovery of the  best 
r o u h  to the  crest of the  Black Mountain. T h e  ability which 
be &played ... a n d  the  s n w  t b t  ~ t t e n d e d  his labour have 
already b e a ~  fully reported. ... For his serPioes.. -rewarded ... 
with the ... Companionship of the Bath". 

" 1878, accompanied Sir Sam Browne'~ oolnmn during the 
attack on Ali blusj ib -b his aervice hnd expired, much 
against his will he wcLs obliged to return before the  further 
dvanoe"'. 

Of his svy. of Peshiwar Dkt. ,  f i r b a r n  u r i t a s ;  "The 
Afreedee~ asked the meaning of his crast ' t h e  flying spur'. 
'In former daps [ explained Johnstone ]men in Scotland were 
re laalcsa as the  Afreedem. and ... when t h e  larder u a s  empty 
a dish w ~ s  put  before the  chief oontaining only a spur with 
a pair of feathen fastened to  it,  being a signal to him and  
his followers to  hoot and  spur, and be off to raid the cattle 
over the border, and thAt t h e  'flying spur' then became the 
badge worn by the clan'. The hearts of the  frontier Afreedees 
warmed to the Colonel when they found he was the dm-  
cendant of the British Afredees"'. 

IilAVAhTAGH, J o h n  Chnr les .  Civ. Asst. R e v .  S u r v r . ,  
u n c o v .  

b. 182314. d . ,  F y z F i b l d ,  O u d h ,  19-10-68. 
Asst. Rev. S u m . ,  3 1 - 1 M 6 ;  to uncov. Civ. Senice ,  

Oudh, c 1856. 
Son of Thos. Henry Kavanagh,  of HH. 3rd F t .  ( The Buffs )I ,  

who was reduced from Col. Sgt .  to Sgt. in 1828, and d. in 
Regtl. hospl. a t  Bhigalpur. 31-3-29, leaving with regt. his 
wid. Catherine & 3 children, and  a bro. Wm.,  QXS., quondam 
actg. band sgt. 
ax. 3rd Ft .  had arrd. Hooghly R., Feb.  1828 from Sydney. 

Au.straliaL- 
Wm. Kavanach d.. Mcerut, pr. nnm., 28-2-40. leavinn with 

re@. as nextof-& nephews ~ b o m a s  & J o h n  and  n iece-~a th .  
erine, o. PRO. C33ualty R > t u r m .  WO. 25/1519. The Regt. 
looked t o  the  wellam of aU three :- 

Catherine m.. Dehra Diin, 6 - 6 4 2 ,  Henry Kcelan of GTS. 
[ inj.  ] and d. there 8-2-73, aged 47 y.. 8 mo. . 

Thomas Henry, jnnr., was b. Mullingar, Ireland. 15-7-21; 
;Ad. India 18?8/9 ; m., when clerk in Barrack Dept., -4rnbala. 
9-12-44, Agnes (Al ice)  Mary Courtney. regr. being sd. by 
John Kavanagh. ApprL 23-6-49. hd. cl. Gen. & Rev. Dcpt.. 
Lahore;  with Henry Lawrence to Lucknow as Supt.  ~ 0 0 , ' s  
office, Feb. 1856 ; awarded VC. for mil. services during siege. 
1857; Bsst. Comnr. FyzbbHd, 1866; Gouda, 1868 ; d.. Gibraltar 
11-11-82; DNB.; DIB.;  How I umn the VC.. London, 1860;  c.: 
m o .  Punjab Lisfa. 

John Charles m., AmbHln, 1S3-55,  Emilin Charlotte, dau.  
of Chas. Fredk.  Hartmann.  

Elected member of ASB. 5 2 4 0 .  ' ' ' 

23-1 1-42, a p p d .  h d .  c l e r k  w i t h  P o l .  A g e n t .  A m b l l s .  
31-10-46, a p p d .  Asst. R e v .  S u r v r . ,  c i s - S u t l e j ,  r e -  

m a i n i n g  a f t e r  S t e p h e n ' s  d e p a r t u r e  in 1 8 5 1  t o  c o m -  
p l e t e  svy. r e c o r d 2  a n d  m a p s  [ 269-70, 4 3 3  1 ;  t h e s e  
r e c o r d s ,  w i t h  s e r i e s  XFIIO. R e v .  Shy. [ 2 7 0  n . 4  1, b e a r  
h i e  c o m m e n t s  a n d  wignnture ,  a n d  s h e w  h i m  as a wel l -  
e d u c a t e d  c a p a b l e  s u r v r . ,  a n d  DSG,  n o t e s  t h a t  h i s  
" e x p e r i e n c e  a n d  s e r v i c e  e n t i t l e  h i m  t o  g r e a t  c o n -  
s i d a r ~ t i o n " ~ .  . 

1-10-65, t o  S ind-Si igar  d o d b  r e v .  svy. 1 2 7 4  1. a n d  
tr: t o  O u d h  a 8  Asst. S u p t .  S e t t m t .  Svy.;  e m p .  o n  

eottmt. K e h r i ,  S i t i ipur ,  a n d  L u c k n o w  d i s t e ,  and 
d e m a r c a t i o n  O u d h - R o h i l k h a n d  bdy.O [ 436,  4 4 1  1. 

Thuillier, as S u  t Rev. ST., records t h a t  "on the  22nd 
Januarp [ 1861.] 5 'visited Lt. CoL Vanrenen in Luckooa  
Distriot. ... The Gettlement Officer. hfr. h a v a n a  h, also m e t  
me, and described the  civil work. klr. ILavanag%, aa a n  old 
survt'yor at tached to the Department for many years, and of  
a h o m  my former reports speak in high t e r m ,  is thoroughly 
acquainted with aU requirements of the  prufmional  opera- 
tions [ and  ha9 given ] ... able and hearty cooperation"'. 

Possibly kin to S g t  J. Kavanagh. w t .  overseer, P-., W- 

J u m n a  Canal. Si t ipur.  during 1859-60, and to John  Kavanagh. 
buried in RC. cem. Chunir ,  date no t  giren. 

ILEELAN, H e n r y  [ r v ,  384 1. Civ.  &st., GTS. ; WCOV. 

b., I n d i a ,  19-9-17. 
d., h lussoor ie ,  1 1 - 5 8 7 .  

 AS. OTS. 3rd cl., Rs. 10i. 1-32 ... Civ. 2nd Asst., Rs. 
259-12-3, 1-1 ; 1st dsst.,  Rs. 616, 2 a f - 6 1  ; ... Dep. 
Supt. 3rd gr., Rs. 700 ... 1st gr., Rs. 1,000, 1 4 - 7 4 ;  ret .  1875. 

Son of G n d r .  Luke Keelan by 1st d e ,  Elizabeth who d.. 
Busar ,  54-31 ; Luke m.. 2nd. 1832. was inv. Btnares, a n d  
pens., 3-2-43 ; living a t  M o n g b ~  1862. 

m.,  Bc. ch. Drhra Diin, 8-64?. Catharine Mar1 Anne 
Karanagh.  sis. to John  [ sup] ; aha d., Dehra, 8-2-73, aged 47 y. 
8 mo. ; of their manr  children H e m  Elliott served ors .  1858 
till death 1893 [ 4 ~ 6 ] ;  Eusene left: a son who was living in 
Dehra in 1964. 

1832 ,  a p p d .  t o  QTS. a t  C a l c u t t a ,  a n d  a i t h  E v e r e s t  
o n  G t .  A r c  till 1 8 4 2  [ IT, 384 ] ; t h e n  w i t h  G o r e  a n d  
C h e n d w a r  se r ies  a n d  o n  meakt .  S o n a k h o d a  b ~ e ,  1 8 4 7  
[ 12 n.4,  1 7  n.1, 2 0  n .4  ] ; m s r c h e d  P u m e a  t o  D e h r a  
m t h  b a s e - l i n e  a p p a r a t u s  a r r g .  A p r i l  1848.  

O c t .  1848 ,  jo ined  NW. L o n z l .  s e r .  u n d e r  D u  V e r n e t  
a n d  e m p .  o n  m i n o r  t r g n .  w h i c h  incl., 1851 ,  r e r n s r k -  
a b l e  l i n e  u p  S u t l e j  a n d  S p i t i  r i v e n  t o  BXrZ L B c h a  La 
[ 5.35-6, 200-4, 206,  286 ,  422-3, 474  1. A f t e r  s u r v g -  
SG.'s r o u t e  t o  Pes!iiwar 1851-2,  j o i n e d  L o g a n  o n  
R a h u n  s e r .  [ 50, 185, 202,  403 1. 
' 1853-4, o n  m e ~ s t .  C h a c h  b a s e ,  a n d  o n  L o g a n ' e  
d e a t h  t o o k  o v e r  c h .  o f  KO. 2 H i l l  S e r .  a t  L ~ h o r e  t o  
c o n d u c t  a p p a r a t u s  t o  R a r i c h i  by b u l l o c k  c a r t ,  a 
f o r m i d a b l e  j o u r n e y  d u r i n g  t h e  h o t  a c n t h e r  [ 43-4. 
1 5 8 ,  3 7 1  1. H a n d e d  o v e r  t o  S t r a n g e  a n d  a s s t d .  in 
w o r k  o n  b a s e - l i n e  ; "Mr. K e e l a n ' s  a q s i s t a n c e  w a s  813 

v a l u a b l e  that I d o  n o t  t h i n k  t h e  p r e p a r a t  iom c o u l d  
p o s s i b l y  h a v e  b e e n  c o m p l e t e d  p i t h b u t  h i s  h e l p w B .  
K e e l a n  a s t . d .  at m e a q t .  o f  6 b a s o - l i n e s  in a l l  

1 4 3 - 4 ,  158 ,  371, 511 n.1,  5 3 2  1- 
Kow under Lane, marched up from KarAchi to Dehra  

and  emp. season 1855-6 on Rnhun ser., taking over ch. f o r  
eeRson 1856-7. Marc5 1657 ordered to hdqrs. to fix position 
and  height of &met [ 8 6 ] ;  "owing to this timely diver- 
eion ... the  par ty  had just time to get through the  DeIhi 
District. a n d  thus escape inen'tahle destruction" [ S O .  
482 1'. 

Oaing to  dktnrb'ed state of the  count^ the Rahan par ty  
 as kept a t  Dehra Dan throughout seaqon 1 8 5 7 4 ,  and o n  
1-9-53 Keelan handed over ch. to Teunant and joined t h e  
Gt .  Indus ser. from Dehra D b ,  travclling b r  river from 
Ferozepore to  Sokkrn, where he took over ch. of s. section 
from Armstrong [ 48-50, 138 ll'. 

T o  eave marching and counter-marching he made retea- 
quarters a t  4fithsnkot throughout hot weather of 1859. 
completing apprx.  ser. and building 18 towers. H e  completed 

. . 

. . 'QB Rev.. 186&9 ( 6 0 )  ; 91. Note$, April 1896. '!tfarkh-'s : i b ~ l r a d ,  1869-70 ( 16) .  'enli.qted a t  Dublin 2 7 - 7 4  ; 
pas: PL b: M. R o b ,  'RO. 12/2121/2, 1828/29. ( P R O . ;  u ~ . w o .  17/336-405, 414. . 'DDn. 665 ( 6 3  ), 6G.  to D50.  2 1 5 5 5 .  
' m r o .  I 6  (26 ), sd, by Kavanagh as Asst. Supt .  Set tmt.  QR RcL.: 1 8 5 6 6 0  (105 ). ' DDn. 613 ( 19 ). 2nd. Hill Scr. j 
612 ( 74 ), Strange to SG., s W 5 .  ' DDn. 692 ( 77 ), Keelan to sm., 264-61.  1 'ODO., 9-8-68. . 



junction n i th  X. eaction undcr Bnaari, and marched back to 
I k h r a  b j  Nay  1800 [ 49, zoo, 1x0-I,  367 1'. 

18f103:in ch. Rahun ner., barin son H e n q  Elliott M 

met.  awing  Lt two i r u o m .  h f ,  reedd. fo i  promotion 
to le t  A R R ~ .  in recognition of ercellcnt work [ 406, 416 1. 

From 1863 beld ch. of trig. parliaa of EX. Q u ~ d .  ; Gambalpur' 
mrrd l .  ; rerimon of Calcutta longl., and Bilaspur merdl. 
O n  attnining age of 65 in 1872 agreed ta s e n e  a few years 
longer, hut  l ~ t e r  protested against move to Burma ; 

" A t  my time of life...it would not  suit me. ... I am too old 
now to  take u p  new work in  a foreign countq,  and as I have 
a couple of yeam longer to s e n e  to entitle me to the  superior 
pension, I beg you nil1 aUon me ... furlough for 2 Team from the  
1 s t  of h'orember next, s t  the end of which time I intend 
.sending in my papers to  retire from the  s e r v i ~ " ~ .  

As time-expired officers were n o t  entitled to  furl., he sub- 
mi t ted  appn. to  ret. in Dec. 1874, gi* the following parti- 
cu la rs  ; 6011 of Luke Keelan-Protestant-proposed annual 
pension Ra. 6,256-to be d r a m  a t  Dehra Dun-birth, 
I9-9-l8li-beigbt 6 i t .  7 inches. 

Settled in his home, Mexidon B a d ,  No. 41 Dehra Dim, 
o n  E. Nde of R i j p u r  Rd. opposite 6t. Thomss' Ch.', where 
h i s  p. son saw him in 1885. 

LAN=, Charlee Richnrd [ rv. 384 3. Civ. Asst. G T 6 .  ; 
Uncov. 

b., Gdia,  c. 1-6-17. d .  Calcutt.8, 7-11-83. 
nas. ors. 3rd. cl. Re. 107. 1 4 - 5 3  !?... 3rd Prcpl. Asst. 

~ $ 1 3 2 3 ,  31-5-45, Ch. Cir. k t : ,  R6. GOO, 7 - 5 5 6  ; tb R6. 800 
pm., 1 - I N %  ; ret. 1-10-71. 

Kat .  son of m a s .  K m .  Richd. Lane ( 176&1672), Ben. 
Inf., Capt. 30-1-24, Oen. 25-6-70, who k., 1st.. Calcutta, 
18-3-29, Miss Ursula Palmer, Hodbon, m ( 10-1 ) ; bro. to 
K m .  Lane of rer .  s-q. [ r ~ .  399;  r. inj]. 

m., B e n a m ,  2-lO-46, Jemima Elizabeth, dau. of Thos. 
31ilner { 369 n.z]. 

1632 ,  appd. t o  GTS. at Calcutta, serving succee- 
sively on Amua, Knrara, Gt. Arc, Ranghir 6 Calcutta 
ser., and on E. section of ~ T E .  Longl. [ 14-5, 367, 402 .  

4 J g 1. Took ch. of nlalunchn ser. on death of Walker 
[ 191. With SG. on Darjeeling trgn. 1847,  obsg. 
from Rfimganj polygon, incl. one ray to peak gommn, 
which r a s  later  called Pk. XT, or Mount Everest [ r 7, 
20,30,82-3,86,91-3,406 3 Afwr conng. Sonakhoda 
b n ~ e  sccd. old Nalunchn par* to  Sironj under 
Renny to Gt. Longl.' eer., and with Strange to  
Karlchi ,  his long experience pro\-ing of utmost value 
1 37. 38, n.49 41, 361-2. 405 I. 

16-550, submitted memorial to  oc. s e e w  promotion 
to fill P e ~ t o n ' s  place [ 520 1, gixing colourful skrtch of survr's 
life ; "The tent  ... is hi home, and the  juneles his locality. 
Alike subject ...to exposure to the hottest I n b a n  sun through- 
a u t  the d n ~ ,  and extreme wld and den  a t  nicht. Liable to 
=ark h t h d . b y  day and night, and uitbouy intermission. 
N o  fixed timea of b u ~ i n e m  but amenable to all b o r n ,  cheer- 
Y d y  plodding through e r e q  toil and privation of a constant 
marching life, from the  healthy to the deadliest miasmatic 
regions of Indis ,  places frequently shunned by almost every 
dtscription of bring creature"'. 

Ln declining to  fornard this memorial, Wauph objrcted 
t o  its s t j l e  and spir i t ;  "I a m  resolved not to promote any  
grumllcm. ... after all, n b a t  are t h e  hardships endured by 
N r .  Lane to those of the old surveyors"' [.403, 4151 ? 

1854-5, with Tennant for connection of Gt. h d u s  
ser. and meast. of K a r h h i  baee; took over ch. of 
2 n d  Hill Ser. from S t r q e ,  marching i t  u p  from 
E a r l c h i  to Dehra D k ,  and then t d h g  u p  Rehun 
kser. 1855-6 [ 44, 50, 345, 480 1. 

7-5-66, succ. as Ch. Civ. Aest .  on ret. of John 
9 - . 1 1  . . . I ,  . 

Oct. 1866, t r .  to ch. Assam L&. the  joUrne>' 
to Gofilphra taking from 4th Oct. to 1 2 t h  & 
The Assam party had suffered greatly from ..' 

nual sickness, and comoquent changee of e 9 
Lane found progeee d a c u l t  and s low,  and -de 
lengthy complninte [ 2, 31, 120, 415, 461-2,482 1. .. 

The GG., bonever, gase him full credit for his two &t 
spasons in Assam ; "Kot on11 had he to combat with climatic 
and p h ~ s i c a l  difficulties of no o r d i n a ~  character, b u t  ae . 
rroreanization of m es tabhhment  crippled b g  dcath and 
discacie derolved on him. ... Considering all them circnm. 
stances ... I recommend him to  Gorernment for an additional 
Hs. 268 per mensem, to make his salary equal to t h a t  of a 
Lieutenant. in tbe  army and 1st Assistant O.T. 6urpej"'. 
H e  was promoted to  Fb.  800 pm. sir Team Later. 

Taking 4 mo. sick lease during s e u o n  1659-60, be  carried 
t h e  Rer. 6. n a r d  touards Gylhet as  the  E. h n t i e r  ser. till in 
1865 h e  took furl. [ 32-3, 415 1. 

From 31&46 beld ch. of a levelling par t5  in Central India ' 

till ret. on annual pension Re. 6280, to be d r a m  a t  Benares ; 
" eyes l ight  blue ; height 5 i t .  6 in. ". 
LAh'E, UTilLism I rr, 399 1. F. Aest., Rev. 6 ~ .  ; - ' 

b., India, c. 24-9-21. Ucov. 
SAS. R e r .  ST., 10-2-37 ... Asst. R e r .  S u r n .  1516;  Dept. 

Supt .  2nd pr. Fk. 900, 10-2-71 ; ret. 1876. 
bro. to Chas. Richd. of ors. ( aup).  
m., Simla, 17-1-48. Sarab, dau. of Isaac Lemon ; their son, 

K m .  Lemon Lane, b., Simla, 26-550;  another eon( ? ) Wm. 
James,  was appd.  to rer .  8 9 . .  1-3-65. 

1637 to J a n .  1843 u i t h  Bhigalpur and hlidnapore rer .  
s y s .  ; J a n .  1843 to June  1844, sick leave to Europe ;  Kith 
Il'lrhut rer .  s r ~  till resd. 17-11-46; "hk. Lane has had 
delicate health e re r  since h e  joined thLs Sumex, and  during 
t h e  last recess baa been d e r i n g  fiom dysenteq  and  other 
complaints"' ; mc. advked empt. "in t h e  Upper Pro-Snces 
as essential to t h e  p r w r r a t i o n  of hk healfh" [438]. 

4-12-46, appd. b t .  Rev. S w .  trans-Sutlej rev. 
sxy.  ; 1851-2, held ch. of camp in K6ngra Hills, and 
work praised b SG. [ 273, 433, 435 1- 

2-1 1 - 5 2 ,  in ch. KO. 2 camp, pargono Tulaundee, 
Rechna doc=&, and from 1855,  a i t h  Jlncdnneld to 
Sind. Early 1856,  held ch. of s \ y .  round KarLchi 
for r l q .  p u r p o s e s  [ 277. 279 1, and 18567. held ch. 
of camp in S. Sind [ B ] .  22-4-60 till 24-8-61, held 
ch. party hdqrs. S u U w ,  during Ilacdonald's furl. 

ch. KO. 2  part^ Sind rev. s q .  till h e  took furl. 21-6-67 
to 11-6-69, being then appd. to ch. Kcad-p-m, Burma, 
1869-70 ; ch. Azmgr., Midnagore, CF., IS70 till mt.  1676. 

LAUGHTON, George Arnold. Bo. Tnf. 
b. 16-6-30. .d .  1-5-1912. 

Em. 3-7-46 ... hI.Gen. 6 2 - 8 7  & nsL. ; 
Lt.-Gen. 1891. 

Son of Richd. Lsngbton. Ben. &fed., and Ann A p e s  hie 
a i f e  . 

m., Ist.,  Belgaum, 1 1 1 0 5 6 ,  Euphemja, dau. of l a te  Copt. 
Ershine, HEICS; 2nd.. 1880, Annie Barbara, dan. of RBv. 
J. S.  Beaumont, of Edinburgh. 

Markham, 1871 p 9 9  ) ; Bo. Servk.8, 1863 ; Rho Rm Rho. 
19-12-61, appd. asst. rev. sun?. s ~ c . ,  joining 

5-1-62. 20-10-56, fd. senrice, Persia ; 21-8-57, with 
re@. Belgnum. 18-9-68, resumed s ~ .  spp t .  ERIC. ; 

1 4 6 1 ,  ch. Beri r  rev. e q .  
. . 

IDDn. 701 ( 3 0 9 ) ,  JTW. to 6G., 58-80. r X D I > n .  168 ( 1 7 6 ) ,  to STS., l L ' i 6 7 4 .  'OBO. Lib., m a p  x ( 4 ) .  Plan of Dehra, 

J868. 'DDn. 708 ( 6 1  ). 'DDn. 616 ( 86 ) ;  6G. to Gtrange 21-8-50. 'DDn. 643 (237 ). to 
Dcpt., 30-7-66. 

' ~ R c . ,  11-1146 ( 1 8 ) .  W p t t  to DSG., 12-1046. . . 





tsking oh. nt L a h o r e  f r o m  9-1-50 and moving party 
to Upper 6ind 17-8, 194,  2 7 4 , 2 7 7 - 9 ,  365, 425 1. ..,--'. 
23-4-60, furl. on mc., eailing from Bombay 

~ I - M O ,  returning Bombay &&61, 6ukku; 24-8-61. 
[ 396-7. 400, 510 1.' .. . . ' . . . . . . , , .. . 

1-4-46. Dep. 6upt. 1st. gr., in dh."Pr'o. 4 Div. I&. ; 1867 
off Gupt. Rer. 6 - q .  LT. ; and  also 1868, o ~ g .  B~~..G-. ; 
A ~ B .  Prwa 1868 ( 215-8 ). o b a d  solar eclipse a t  B s i j a a n h  on 
Kin tna  8.  C. 20 m. E. of G u n t b .  - . . . . . .  

H o m e  Dept. 9-12-69, Co pol. d u t y  on Cicb i r  frontier; on 
pol. a n d  e + T  duty Lushai k 3. (=hittagong Hills ; 1871-2, 
oBg. D6G. in cb. s u m .  with Chit.hgong col., Lnchai erpn. ; 
"Attached himself to t h e  2nd G o o r b a s  thmugbont tbe  
campaign,  and took par t  ajth t h e m  in aU their encounters 
w i t h  the enemy. On return from expn.  resumed, d u b  aa 
Gupt. Rer. 6q. ,  Lower Circle; hTor.-Dec. 1672 on bay. 
sq. .hsam-Bhut5n ; 1873-4 furl'. 

G o d .  letter, 16-10-76, Co SG. censured Nacdonald who 
h a d  a h i t t e d  authorship of several letters to press criticking 
3rd  edn. of N a n d  of Surveying , in India [ 264 ] as "utterly 
u ~ c l e s s  as regards professional work of t h e  present b y " ,  and 
for omitting all ref. Co Radhanatb 6ickabar' [ S z r  1. ' ' 

Under this reprimand Macdonald . w a s  supended  from 
b i n .  office ; m-ret i ig  to ch. x. Deccsn t o p  s q .  took 2 g. 
furl. &om 6-5-77 and  o n  return resumed ch. X. Deccan 
6-5-79 till 13-11-80. 

. . 

NACZAGm,  Robert. 'Ben. Engrs. . 
b. 14-12-20. d. 22-4-94. 

2 p t .  l@-12-39 ... Lt.-Col. 1 8 - M l  
Lt.-Gen. 1-10-77 ; ret. as Gen., 31-12-78. 

Son of Darid hlsclagan, m., p h p .  to Forces during 
Peninsular T a r ,  and Jane,  dau. of Dr.  P.'Whiteside. : - 

Bloclxrocd'a, Bug. 1894, biog. note b ~ .  w. Broadfoot; 
ConoUy ( 69/20:! ) ; Sandes, n ( 358--62 ), aitb portrait: -' 

1842-3, r o a d - m a k g  in H i m E l a ~ a ;  May 1843, on Delhi 
Canals ; Aug. 1643, ai tb Baker to Sind ; 1644 mensh b&~+ 
line nr. liarkchi [ 102 ] ; 1816, 1st Sikh War. Cunningham, 
Lodak ( praf. ~ ), a c h .  h lac la~an ' s  sq. in Spiti ~ a l l e j ,  data 
d. 

5 8 4 7 4 ,  Prcpl. Thomason GU., Roorkee;  1861-79, a. 
Punjab.  , . 

M A R K B B I ,  Clements Robert. 
Geogr. and Historian. 

.' b. 20-7-30. d. 30-1-1916. 
Cadet, ax., 1E-7-44 ; Iddpn. 26-6-46 ... ret. as Lieut. 

28-1251.  Clerk, Inland Rer., Dec. 1853 ; lo. ,  July 1854. ... 
h t .  Sec., 1867-77 ; h g l .  Dept. from 1863 ; ret. on pension 
1877. 
. Son of Rer. Darjd Fredk,  Markham, C h o n  of Windsor and 

from 1638 Rector of Gt. Horsley, Essex, and hk wife Catherine 
Prances  Nanette, dau. of Sir T m .  'Kilner, Bart .  of Y o r b .  
ed B e a m  and K e s t b t e r ,  l R i 2 - 4 .  
m., 2-57, M a q  Ann, dau. of Rer. .J. H. J. Chichester, 

rector  of Arlington, Devon. 
cn. 1871 ; KCB. 1896 ; m. 1873 ; FBOS. 1854 ; Hon. 6ec .  

1863-88 ; Gold medal, 1888 ;'FMS. 1893-1905 ; Sec. Hahluyt  
Soc., 1858-87 ; Hon.  ScD. Camb. 1907. . . .. 

Auth. of A Memoir on t h  17ddian Su7wys, 1871 ; 
2nd edn. 1876 ; '~aicJo~uc, of M S .  & Pri d... Memoira 
and Mope of the IrLdiat~ Sumeys, 1878; Narrative o j  
the Missaion oj Qeorge Bogle to Tibef,-appr., tr. of 
Dosideri letter on march to L b  [ 240 I-; 1679 
several Abatrads of reports on Indian Burveye, +d 
-other a o r b  of geogl. interest. 
. Bncy. Brii.; Dh'B., suppt .  1912-21 ; DIB. ; OW., I [ 6201 ; 

.ob., QJ. 47, March 1916 (81-76)  ; Kdure, 96, Feb.  1916 
1 '327-81. , , 

, . 
. . . . , , , , 

. . . .  . . . . .. - 

- 
- . .  . ,  C . - . . . I  1850-1, whilst 6 t h  EX., on cuctie 

P e n  ; 1 8 5 M 2 ,  i t ~ M u o a d  
1868, a i t h  e r p n .  to 
From 1863, on 6G.'e ~uggestion, 

geogl. sffairs of lo. ; and -+ 
rwrganizhg geogl. br.. arranging 
pub. periodical reportb'on'lndian 
baa lory been standard W r y  of the 'aria-62 t: 
geogl. work in India 1 rr, 268,280,302,381 J. A&-> 
Of Geogl. B q t .  of  10. 1867-77 k firen on p p . - 3 9 9  6 ': 
423 of 2nd &. of Hemoir. - " . ' . .,+.:,:.T:A: L-.b. 

. . . *- L . - . 7  ,- - . ,- ;b=,, . ,.,: 
Survey of India is deeply iddebisd 6ir Clam-';; 

Ifarkham, not  only for his work at la., and bis d.;i 

Nenaoira and Absi-, but also for the atimu&&s, 
in£luence he exercised on work of t b e ~ ~ t . ' h _ i ; & & . -  

, . fort1 yaars [ 5 o z , j o g j .  : -; - ..J! . '  J P - . , , ~ !  5.;>.34> 7.1. 
. . -. - - .. - .- ;. .,,. -.- .* ."' I<.< >yc-t?-1.:' " - '  ' ' - - 

M E L ' I ~ E ,  Al&&d<r amdie. gan. KT; ! - p :  ,, .. . . . .  . 4. . - . a .  'C. .--:;*-- - .?...!-.+- 
- .  , . .  , b. 262-35.  ,",r_,. ,.> ~:;a,, *-+-c ->$&..;j 

" d. ,  h i~ene ingh ,  Ben@, l&-%31.i;<c;~+z 
.' m. 1 0 - m 2 - I -  , c h p t i $ ~ a i F r a f r ; a b a t T .  to&.-: 

.- . , -  .- . -  . . -. - r-' + . - k . a . - - & - ' .  
Son of  oh' Idelrille of Upper Harley &,. -& :.+q- .'''< , 

r72: ed. Rugby fmm dug. 1649; nominated f& Aadismmbs 
but  md. . ., .! - . . . . ,  - .;.'&.A -.-,. '- . - --: .?:-*-? 

m., Debra D k ,  27-3-65, Matilda ~ e &  d=-3 
A. K. Chiche1~- P l o a  den. sister of Pauline .wain .A&Z 
[ 4661,  who witnessed her m a n i n p .  . . -..- . - .J.t.&;&,+eT - 

23-3-57, applied for appt. to J i a  -,"I h.& &? 
a t  the  Thomason College, b r k e e ,  for nearlF s psar; &ahin*? 
completed m y  snrre-% course and obtaiDcd the oert.X&Trg 

18-4-57,  n o m i n a t e d  .tope.. &. ERnhmir:'Evy;:i 
"on probation "-; . j o i n d  .i?om'Roork-w, -1)b2 
2-7, 6rinagarS-667;l s z j .  3893.; A A + ~ ,  
by .Montgomarie .:.:"aE;dcbed =a large +XI. 4:-3 
ground s t  the h d  of fhb x. Lid&, 3nol+.I;d~~~jilj 
glaciers*!- . "The rapiditp a& v&yin'a+&*&&-3 
aaa  done is very &tabEd.;-,;it &q&&.$+ 
perseX7eranoe m d  g o d  -tq<.: =--- 
survd. 67 eq. m. on --%-Ca &npbt. 1. 
total of 1,300 ~ q .  m. on tmch boaLe IsqJ.:cz%-C7,g> : 

K i t h  Austan and Murray Mrob partT to DdnsDCm 
for cold weather. They urn .dl broqht & &$SIX& : 
st,rength of GTS.  EUI T o p .  basts. limn 25!-%L18, U%A& 

- 
they took the id.  again 13891. X f d d h  nor 
690 sq. m. in the hi5 e d  uffmnmb - .  ad'-; 
then moved to TithwLl on 1- ;E(iibhagulpL :l. 
August he moved,ti, .zl Cpeplab T Z L U C J - ~ ~ ~  C~I&& 4 . . .  % ..-. - 
[23-2 1. , ' . : , ? -,:- :-, < ~ f ' k . ~ % : ~ ~ . - ~ $ s % ~  .- 

H e  tell~ of h o t  d p b n r  a- bi s a ~ ~ ~  Wi '; 
" ~ i t n a t a d  in the  6 l h g o  of emdd-dmd * X& . 
of K d n t m t e .  Thvo are two '*Y -,* ?' 
temperature of t h e  n p p r  11 6 I' - fh&'. -: 

naa b e a u t i f d ~ .  clear and prs ont d d . - .  
d p h u r .  T h e  Lbermometur p m  ths w%%@ .phi-> 
2.618 f t .  "The spring is much d - f o r  t)- $it -:. 

plainb,  a h j c h  i t  appears to be m d d  in -% - ' -  rn theremRins of a m a 4  sd of plsoe built fnr iaaacl:~ 

- .  

'GR Rev. 1672-3, LP. ( 49 ), mp0t-t ~ d .  17-673.  '(7ord. pub. in Gk. and PGrd of Id*, 11-11-3;  &k&k'> 
l e t te rs  in P i o m ? ,  27.4-76 ; Friend of Indin, 17 br -76. . JAti tb.  of Trawls i n  Pau and ldia. pub. Lon- 1BdL ' -  

- 
I . ,  . . .  . . .  . . . 

6 1  ( 23 ), TOM. to SG.. 283-57.  . %  . .  . . ., - L ; ,-;. d.:-24 i-.-<+,_;-; 
- .  



, "Glow 10 the  sprin ~r warn of MRI, or whet n p l w ~ r s  to be 
,*I, amp out, m d  f o b r v e d  1~ In wverul other pls- In 
h e  rarinee near the spring. All the rocks abont  a p p r  to 
bsve been much disturbed. I brought away specimens of 
the coal  The ~ p r i n g  and the  seam of coal are mentioned by 
Mr. Pigne in his book1". Ferguson ( 157 ) describes similar 
,pring. Sundra Brari, a t  a. end of valley. 

N a y J u n e  1859, with Ryall. made 2-inch s l y .  of 
Srinngar, later reduced t o  b l f -sca le  1232, 233 n.4 
2 3 9  1. Then survd. country drained by D r a  R., 

'beyond Zoji La  towards RBrgil, and "completed a 
large tract ... on the Sooroo R .  and ite branches on 
f-inch scale ". A t  end of August had t o  brenk off 
oaing to ill health and came in to  Srinsgar to  finish 
up dreaing and hand-printing of id. sections [ 233 1. 

During Nnrch 1860 t o  the Pabhi hilla nr. Jholum, 
making "a  most aorkmanlike sketch of this difEcult 
piece of country" tha t  was incorporated into Short- 
rede's district map of Gujr l t  [ 273 ]. Then marched 
to Jiaslrnir and during May survd. first t o  N. of 
Hari Parbat, and then-to the  upper Kiahanganga, 
w. of Gurais, where he a n s  much troubled by snoa2. 

I n  July took up work along the great range between 
Ladikh and Wardwbn, and sketched the  "Run  and 
Nun pe&", 23,500 feet above the  sea3, and their 
numerous glnciera, besides the terrific country r;. of 
the B r 5 m  glacier [ 235 1. "A capital season's work. 
... "The geological knowledge which both Captn. 
Austen ~ n d  Lt.  Alel~ille possess will be of use as the 
roclrs of the highest peaks are not known for certain". 

During 1861 survd. ZBnaEr valley and range N n -  
ning E. & w. between Lndus and Gt. H i u d a y a  range. 
Returned t o  Dehra through Chamba "instead of re- 
turning to  K~shmir as usual. I propose now remein- 
ing here ... and ... working u p  my planetable section, 
making the duplicate, and working u p  my notee, 
routes, etc., ... which will give me plenty of occupa- 
tion until tho Kashmir party arrives"'. 

During pnst t a o  s m o n s  took a large number of 
photographs, "some of the vieas taken by him of 
glnciers and the bare rocky r i d g s  ... being particularly 
definite and characteristic ". They included the 
village of Padarns [ r 4 r, 331 1. 

Nov:IRGl. 3lontgon1erie recdd. him and Auqten for promo- 
tion to  Rs. 618 aa full surrrs .  : hesid- their excellent 
topo. work they had "learnt the uae of the  theodolite 
and taken uhare in the ordinary computatiotu of the party". 
This promotion did not  come till 1865' [ 3 8 9 9 0  1. 

1862, taken ilJ on march n p  to Ladikh, and returned to  
Srinnger where he was "employed on o 6 m  work, photogra- 
phy, etc. ". During recess st Dehra a ~ q t d .  on compe.. 
"and  continued hia practice of photographing maps. He 
succeeded in taking admirable negatives of the  maps of 
Jummoo ... and Little Tibet, rzproducing them on the  scale of 
the originals"' [ 237 1. 

Stnrting into LadHkb in summer of 1863 he again fell 
iU, and got back to Leh with great difficulty; he u a s  helpod 
in and doctored by Rgnll, who au aLso very ill hinlqelf. 
His I-inch ST. of Leh appears on sheet  18 of 1869 map of 
Ladikh ,  I 0  Cat. ( 257 ) 1 239 n.7 1. 

Oct. 1863, tr. fiom Kaahrnir for ch. Gwalior & 
cr., topo. party, taking over a t  Dehra from Robinson 

10-1 I-6aR, nnd hnlrliry ch. with occnaiond intervals 
till tr. t o  PZO. a t  Dehm "to study the process of 
photo-zincography under 3Lr. Hennoasey [ 330-1.502 ] 
... Capt. hfe l~dle  is an excellent 
Bfarch 1867 took over ch. of the -p office a t  Calcuttae 
taking leave to  England. Feb. 1869 [ S O X  n.4 1. 

Returning from Irn-ie in Jan. 1871, he was on his way to 
take ch. of KhiLRi & Garo HiUu nvy., when he d. auddenly a t  
Alymensingh ; GR T o p .  1869-70 ; 1870-1 ( 21 ). 

AIOhTGOXIERIE, Thomas George. 
Ben. Engrs. 

b. 23-C30. d.,  Bath ,  31-1-78. 
2/Lt .  gB-49 ... Lt.-&I. 1-7-74 ; ret. as &I. I N - 7 6 .  

Sou of CoL T m .  Eglinton blontgomerie of Annick Ilodge 
co. AJT ( 1789-3852 ), and  hk d e ,  Susanonh Fraser. dau.  
of John Anderson; gt. nephew of 12th Earl of Eglinton & 
Winton. Ao uncle, Thos. hlontgomcrie ( 17963819 1. served 
in Ben. Art., 1914 till death in Calcutta, Hodson, m ( 3 1 6 ) .  

ed. Addiscombe; Pollock hledal, 1849. 
m., England. 11-2-65, Jane ,  dau. of 3l Gen. J. J .  Farringtan 

( 1790-1858 ), Ben. Art., Hodson, n ( 165-6); ahe d. 
20-7-1916, leaving son. H ~ q t i n g s  Seton blc~ntgomerie ( l.872- 
1949 ), of Grag'e Inn, London, TD., auth.  of William B l q h  of 
the Bounty, pub. London, 1937, who d.,  London. unm. ; one 
son d.  on 3rd day after birth. ~1u.sswrie. 11-9-69; t h e  31. 
of 2 dam.  d.. Bath. 1952. 

PRS. 1872 ; m s .  Founder's gold medal, 1865 ; annual  
hlontgomerir Yemorial Prize, RE.  Instn.  

D N B .  ; DIE.  ; ConoUy ( 91/26? ) ; Debrett, m.. E g h t o n  
1945 ( 372 ) ; Burke, 1932 ( 919 ). 1956 ( 747-8 ) ; Markham 
( 427-9 ) ; Ubiquc;  REJ., w, 1878 ( 29-31 ) ; JRQS., 48, 
1878 ( cxl~-vii i  ) ; RQS Progs. X ( 164 ) ; x x n  ( 317-20 ) ; 
Qeo. Mag. ,  rv, 1877 ( 123 ) ; Adduwmbc ( 566 ) : Q R  Trig.. 
1 8 7 5 4  ( 3 - 4  ), note by Hennesseg ; Yule, I ( 169 ) ; Burrard 
& Hayden ( 56-8 ) ; Sandes, n ( 20%1,231-3 ), Kith portrait ; 
Meson ( 76 ) ni th  portrait ; 

Portrait from photo.group, Calcutta 1861 [ 340 n.3, 517, 
ph. 20, 23 1. 

a r r d  India, June  1851 ; appd. 2nd h a t .  ors., 2 W 2 .  
joining 1 - 1 M 2 ;  le t  awt.  21-S54. Ln appn. for appt . ,  
notes t h a t  he had "read the usual enpneer course of mathe- 
m a t i a .  including spherical trigonometry. differential a n d  
integral calcdus, and the rudiments of R s t r ~ n o m r " ' ~ .  

1852, with 5th Co. 3. & M., emp. on Hindustin-Tibet rd. 
s-riting to SG. from KL~I~UL~,  2%9-52 ; " J  hare  this day been 
reliered from the charge of the Daguhai Dirizion of the Hill 
Roads and ... ~:.?rt this erening per dak to join your head- 
quartcra a t  Yasouri"; 9-11-52, joined R e t ~ u n  ser. under 
Lonan [ 50 n.3 1. 

1853-4. asitd. a t  meest. Chach b e ,  ob:g. triangles of  
verification ui th Barrow's 3.ft. theodoLite [ 4 3 ,  1501. 0ct.- 
Kov. 1854, with S G .  on boat journry down Sutlej to Kariichi 
-1enring SG.  sick a t  hlit!larikot--emp. under Strange on 
m e u t .  bwe.line. Dec. 1954 tu J a n .  18>5 [ 44. 3091. 

Selected in Sept. 1851 for ch. K ~ q h m i r  R L ~ .  [ 3 ,  
221, 361, 363. 380-3 1; "After the measurement of 
the Kurrachee base I proceeded up the Indus in a 
river steamer l a v i n g  Kurracheo on the 24th of 
J a n u a v  and renching hlooltnn on the 1 3 t h  Febrwrg.  
From hIooltm I went to  Lntiore to...[ corlsult the 
Punjnb  Govt. 1. From W i o m  I went to U r r l r i t ~ n r  
where I fourid on 23rd. Februnry t i lo pnny  under 
Mr. Johnson"ll [ 208, 222, 480 1. 

The pert! left Amritaw on 2nd >larch, and 
followed Bnri do& canal. to  hoodworh on the RBvi 

, , 

IDDn. 715 ( 477 ). -59 ; not loc?.te3. 'DDn. 717 ( 166 ), 1 ~ - 3 - - 6 0 .  7 'Ser  a n d  hler [ 87 n.41;  Ser or Nnnn l pl. 6 1; 
Brama P k  [ p l .  13 J. 'DDn. 53  ( 77 ), hIelville to  8 ~ 3 . .  DDn.. 23-9-61, ' Q T S .  8yn . vii ( x x x i i - 4  ). ' D1)n. 51 ( 80 ), 
m M .  to 3T3., 29-1141. OR. Trig., 1862-3 ( 4n. ) ; QTS.  Sp. ,  m ( r x x r 4  ). ' Q R  Trig. & T o p .  IS61--5 ( Appx. A; i - i r  ), 
Yelville's narr. Noa. I & 7 Parties. * I 0  Car. ( 177 ), Chittagong mnp photo. 1)y llolrillc, 1867. l o  L)L)n. 545 ( 101 ). 
TOM. to SG., 124-52. l 1  DDn. 609 ( 227 ), soy. to SG., 11-4-45. 



inoar M ~ d h u p u .  .[ pl. 13 1, where they c r d  into 
'Jnmmu territory' to .reach Gwhngarb as:: The hwvg 
%ugeago, the  24-inch theoaolite, snd the ~ e p o y  guard 
mom d r o p p d ,  and the  adventure started by climbing 

S n r ~ o l i  peak, 8,177 feet nbove aes [ 222 3: . i ,: ,->,:. 
. U'ith only two ass&., Johnson and Douglae, b e .  
now carried prcpl. triargles acrow Pir PanjiI r q e .  
A f b r  selecting first four st.atiom, Xontgomarie 
ret.urned to  mnke f u d  obsns. l e e v k  Johnson to 

oomplete lay-out over the top and into E M  
valley, [ 222-3, 505 3.  

Started obsns. a t  G u r h ~ g e r h  on 20th April, working 
ai131 14 '  theodolite in preference to 24' tha t  was too 
cumbersome for mountain work [ 157 1. Aftar 
arduous climbing often .in tempestuous weather, he 
completed his ~ e t i c u l o u s  obsns., sleeping many 
nights together a i t h i n  ,200 ydn. of summits up to 
16,000 ft.  nith snow often 10 f t .  deep. "The rigorous 
rules of the GTS. were not  in t he  &st a b a t e '  1 5 ,  
10, 286-7 1. . .. 

"OccasionaU~, in consequence of clouds and sbrms;th; 
par ty  bad t o  remain pitched on the  s n o a  for upwards of a 
week a t  a time. On t h e  Pir  Panjal peaks the e l e ~ t r i c i t ~  was 
ao troublesome esen when there was no storm tha t  it was 
found neces jav  to c a T  8 portal l?  lightning conductor for 
the protection of the  theodolite [ 223-4 1. 

"Even for our r e r y  small camps su5cient  space could 
never be got  quite close to the ~tatiorra on the peab. During 
t h e  d a ~  t h k  did not matter ,  bu t  a t  night ... i t  was rather a 
difficult matter  to get back from the  o t s e r r a t o v  tent after 
... taking obser~a t ions  to t h e  lamps. Soon after sunvet the 
surface of the snoa  became afi slippery as g l a s ,  affording 
by  no n ~ c a n ~  a satisfactory footing on a narrow ridge njtb 
precipitoufi slope, or a precipice on either side" [ 224 1). 

After  t h k  battle n i t h  the  elements it was a relief to des- 
cend into the r a l l e ~ ,  and  to march into Srinagar on 21st 
July. Outdoor work was resumed in mid-Aug., but was 
constantly ddaged by clouds and mist. Aiter extending 
triangles westward across the K u l a r  Lalie, Blountgomerje 
and Douglaq followed t h e  Jhelum and risited Murrw. B e  
reported that  the  road might some day be made fit for laden 
camels [ 224 1. 

A t  this period the  main route into K c ~ h m i r  n a s  .ria 
Jammu and RHjaclrj, and  over the Pir  Psnjal  pass, and 
Mont~omerie describes t h r  main p ~ w e s  i n t o  t h e  r a l l e ~ .  ; 

"'fhc Pir  P a n j ~ l  p a s s  though a very high one [ n, 462 f i .  ] 
j n s o l ~ i n e  a halt on near11 the  highest part ,  is much uficd for 
traffic, I$rt!J because t h e r e  are but 4 or 5 severe marches on 
t h e  road between Aknoor and Srinagar pL. 6, 131, and 

no  doubt from t h e  ease with which Thanna may be 
leached from the plains [ IT. zgl ; \-, 224, 238 ; pl. 13 1. 

Qn return journey to Dchra D h i  called on t h e  hlhhnrija 
at Akhniu, and  rrached Sii lkot  on 1st  S o r .  [ 370 1. 

In I656 ui th  party i n c r w e d  b y  more assts.,  and with 
3 mil. o5cem to join ib Srinagar for topo. work, Montgomerie 
.left Debra 4th March, reported to the  Ch. Comnr. .at Lahore 
.and reached Jammu 11th April. Left  1 5 t h ;  " Saw the 
Maharajah yesterda~.  afternoon. ... 3 f ~ .  t raps left this morning 

.and I...hope t o  be in t h e  valley before the end of the month 

.[460-I 1. " Johnson ... in to go by the Eaniilal route ; 1 am 

.going log Rajeuri. Brow~llna. t %uurish\ng ;ue are both quite  

.delighted to be en route once more8" [ 225, 404 1. 
They reached Srinagar 30th April, and Blont- 

gomerie spent Blay star t ing off his assts., and instruct- 
ing his mil. officers 1425, 4881. H e  then took 
Broanlow n i t h  him to complete obsn. of the main 

.&rianglea west of Srinsgor, being much in t empted  by 

'now cros.sad by hridge on P a t b i n k o t J a m m u  rd. 'DDn. 
31 ( 12 ). to SG. 'Snndes, n ( 199, n.2 ) ; letter from hia son, a s  
' J A S B  xsm,  1657 (2GG74 ) T C M .  on heights of s n o a  p u b .  * I  

, . , _ - l ' L  . _ -_  I- 
. .  . . .. . 1.. -.:; '; - .  . - .. c.1 2;;: 

rain. In Sept. ho eent B m o &  on 
Jhelum vnlley, and -If =Jim+ =-*%! 
messive height  some '22:mi H,&.-; ' ...I.. 

-1 starting p i n t  for t h ~  n y d  ~ % & - ~ ~ & ' ; h ~  
800 it. below tho' aumrait 188. 2i5~i33.~~$~22%.''P7~ 
. It waa from t h i ~  point: on I CH+ -4. .llthu> 
k ~ t b ' e ' ~ o t  hia first r i e a  df the-Kk&~*--:~ 
at d i s t m  o f n o s r l y  ,150 & H e  t o o k . b 6 e . a ' ;  
vertical Glee td tao -t, &hi&-he''-? 
in the ma- of hie angle-- 189; zij+~:>&z 
i d e n t i £ i & t i ~ n $ ~ o &  he dubbed the63 K 1  - d e ? i  
K , -&* the n&& &, &dm-pro&-i .-:. 

2,600 fie the-Jd--': " "'- ". - . ... , *  
. %I.,. &-&- 2 

!i -r:- Y. A-b. .% ,;.,7.: ;-.: : 3. : G X , A a . ,  
W e  find no'confirmatik:d-tbetbew t++'+-+;: 

mantea to his recdr'dhr?'&&+;~< I&%:&ot :%; 
Giant*', o r  e v i  .'-*$-; &e .G&:: F&'-- :, 

thing.' h e  had n o  "b~~i:+~~~~~~ 
being 'Wm. B e v e r l q ' ;  ':and filau&.,a''&&&?65 
appreciation tbat K 2 u-& &&:'&&r, rBCal 
report records ' t h a t  " t h d t h d . & s  fo=; 

-high". The  sppr s .  position &d height &e*< , . -  =--. -. ....- 

were not  kno- until B r o d o d .  - 7  

ment s e e m s  t o  consist of 'debunking' tbe-bdior tb;i 
Col. Godwin A u s t c n  either dim,\ .ered R 2,'- d;:uuue 
f irs t  to  take  an oteemation to it. .i T h e  C-A &*. 
is  very tiresome. It w a ~  only started aftar &'fa&, 
was long dead, and before I =as old  en^^& ii aH 
[ 89-90, 95 ,  5x3 3':. . r. . :r,+,..: - -  :. .' +c. :3--:i,x&.'y 

3.. ---2 
Godu-in-Austen m l f  had EW aiah 4fo~=h3, w- 

"Ln addjtion to the  

. -. .. 



who hfid been such 8 good friend to the  survey. that  the origin of the flood a m  on the  Gilgit 8.. pro1,ably in 
"h'amar, an independent district which the  Maharaja's There a m  some talk of po88ible disturbances if he 
pople called a part of Yaghistah quite to =em to die, and there some doubt aa t o  the m-qengers, No+hi* induce a man to go 

attitude his succwor  might take towards the  survey. there, and the Wazir mid t h a t  a h e n  a p m e n t  was o f f e d  the  
hlontgornerie hesrd nothing of the mutiny until he man the money but  only went a short. dmtance and 

returned after a time with a m ~ d e - u p  story. ... 
and decided make clmnge in his plans river, ... rn shown by i ts  cRrq-ing away t h e  ...g ateway of t h e .  
to call in B r o d o a  &om the G g B n  to take over the Nambal Fort. nothing positive was known as to the  course 
main trgn. toffarde S&do [493 ]. He thought i t  of the flood. or the ... site of the p l ~ c e  dammed up, though the  

btter to remain in SrinRgar in close touch Boonjee wpoys believed i t  came from ... Xaggar. ... 
"I feel quite certain t b a t  i t  did no t  come from above 

with the h l ~ h n r 8 j ~  and his ministers. His howledge Skardo. ... T n o  of my rrwktsnts were working round Skardo, 
of  the country an8 indeed of considerable assce. to the and another was working on the Shyok ricer mthin a 
Ka8tmir  authoritiw in devising plans for danling +th month afternards [ 232-3 1. ... n e y  heard nothing of a large 
a body of mutineers who tried t o  cross the  borders flood from any  of tbe inhabtants. ... 

"Should t h e  ricer Lndus, o r  any  of i ts  tributaries be here- 
from FeshHaar [ 482 ]'. after dammed up in any  part of the Mahanijs's territories, 

The x i h a r a j a  died on 2nd Aug.: "On the  3rd his body there would not  be much d i5cul tp  in getting information ... 
was burnt according to the Hindoo custom. An earthquake U, hoa*ever, a n  obstruction should arise on  the Gilgit River 
took a t  the time of his cremation: Lieut. Montgomerie or any of it3 tributaries, there is in the  present political s ta te  
went  to the Stlere to his F i b e e . s s  do all of those vallies no chance of getting timely narningWs I482  1. 
honour to the dcceavd.  ... Addresed  an official letter of During 1858 trgn. h ~ d  been ext,ended up the Indus 
condolence to H.H. 3IAhar,ij Ranbeer Singh. ... On tbe 7th into L a d ~ u  and in 1859 *t, a m  -de on a ).inch 
August ...p aid an o5cial  +it of condolence" [ 2301. planetable 6XY. [ 232 1. Aftor starting off various 

Iraq greatly relieved to  find Ranhir Singb was equally 
towards the smey,  and that the slight of detta.. hlontgbmeria himself accd. 3lehille t o  make 

hesitation she- b r  officials aa. soon di~pelled.  "Business persons1 recce. of this distant and  inhospitable 
with the young alahsrajah has been carried on in the most coun tv .  Dropp* >IelvUe st K a r d  he went on 
satisfactory manner". t o  inspect thetrgtrs .  and push on into the high land 

One res~ll t  of the disturbances do- country a a s  shortage 
'of cash, and on 1st Sept., reports blontgomerie. " J ~ l y ' ~  pay the Tso lake [ ' 4 ' ~  '33-4 1. 
has not been received, and ... i t  is understood tha t  none s i l l  During May 1860 he made astr. obsns. a t  two 
be issued till October. Arrangements h a r e  been made to stntiom nr. Srinagar and found deflection of the  
meet the  difficulties. ... Lieut. Montgomerie has to  proride plumbline with strong southerly trend [ 137 n.1 
for all the officers. as well as his o m  party [ 485 1'". 

&lhj fell to the British on 14th Sept . ;  h Srinagar "the 234 1. H e  then left again for Ledilih, this time 
aclipse of the sun a m e e e n  well on the morning of t h e  18th. ... with -4uaten who had just rejoined from Englmd,  and 
A Ropal Salute was fired on the 26th. ... and  t h e  Maharajah a a s  now bound for the Karalruram [ 2 3 5 6 ,  240  1. 
sent his compliments to Lient. Montgomerie to let  him know L, A~~,, however, he had urgent c a ~  back to 
tha t  i t  was in honour of the  faU of Delhi, which he had just 
beard by expre.~ was entirely in our possession"' 14851. Srhgar spent the rest the sewon at hdqrs- 
Montgomerie had for these laat fen  m o n t h  been the senior [ 234 1. The Kmhmir army now s t a g 4  a succmsful 
British officer in Kashmir. a t tack on Gilgit ah ich  a m  captured m t h  the loss of 

JJX October he found t ime to  sketch 8 magnificent one man on each eide. Montgomerie attended the 
coloured panorama of the  Pir PanjEl which stretches Roy81 Durbsr celebrating this triumph, and amowt 
dong  the s. side of the valley. This was taken from the offerings ~ e e e n t e d  nag .  a magnificent b-dd 
a point on the s. slopea of Takht-i-SulahGn, or markhor. Lesser trophiea were distribukd to  M o d -  
~hankachar iya .  The  original was 53 inches 10%. and gomefie and other guests [ 4 8 ~  ]. 
eoloured c o p j ~  were printed in Calcutta between . During 1861 he submitted a report  on t h e  s ry .  to Punjab  
1859 and 1861 [ 239 ;. pl. 15 1. Blontgomerie a&-' Go't.--M 393, DDn. 53A 1 2 2 9  n.5 F w i t h  important p a ~ m  

nmledges h ]  proof; ">Iany for the the  Geography of Centrsl Asia, the  prospec@ of trade, 
and the potclibility of geogl. explorat ion H e  also bubmittod 

complete proof Of the view- I think it hi, map of Karhrnir Routes [ pl. 11 1, which he folloved with a 
enpitally done. I have a h e m  i t  t o  Mr. Simpson the pamphlet p i r ing  precise details, which proved of great ra lua  
artist4, who h 8 ~  had a great deal to do with btho- and pawed through seperal editions [ 239-91'. 

Earlier in the year he had accd. the  SG. to Calcutta and  P P ~ Y  ; he s ~ n ~ d  PI-& with it. 1 d ~ o u l d .  thing 
mmained during the bend.over by waugh to, Thuillier. 

one hunched copi w... would be ample". appears in a photo. group taken on  the  occasion, b u t  like 
Survey of Kmhrnir and J m u  south of the  mein all other portraits available i t  ie far from flnttering [ 340 n.3. 

range was b r o q h t  to  a close d u b g  1858 al,d the 4- 417 ; ph.  20. 23 I. H e  himself succd. to the post of h t r .  
&st, v ~ c n t e d  h j  Walker [ 3 b 1  1. inch q n P  at Debra the end April 1 Fmm 1861 b few adventurour, s u m .  erten&d trgn. 

1 237, 238, 319,370 1. and 4.inch s k e t c h - s ~ .  to the fnr borders of the Alnharajn's 
&Iring Augmt 1858 there wns an excrption;llJr a m ~ r e  territoriee, a. touardq Gilgit. H. to t h e  crest of the Karalroran. 

.flood on the Indua which rewhed Attuck on r u g h ~  o f - l ~ ! l l t h ,  and  E. fo the frontiers r i t h  Ti&. The f-inch map which 
due apparently to bursting OC 001110 glacier dnm in the  higher covered the  country south of the great raugo aaa completed 
reaches. A aimilar flood had occurred in J u n e  1841'. st Dehra Dim early in 1861, whilst  the  0 ~ .  to the north were 

After a i d e  enquirim Montgomerie came to tho conclusion pub. on  t h e  8-mile scale in 1609 [ 239, 319. 33-s 1. 
/ 

IDDn. 716 ( 166) ,  Report  for Aug. 185i  ; ib. ( 136), to Amt. Comnr. h Kaahmir, 11-7-67, aL+o 51 ( 35-6 ). 'DDn. 716 
(156 ), Report for Aug. 1857. l ib .  ( 173 ), Report. Srpt .  1857. ' K m .  Gimpson ( 1823-99 ), chiled Indin from 18.58 : Dh'B. ; 
DDn. 25 ( 167 ), 01-941. JASB. x, 1841 ( 61.S20, 677 ), ' D D h  717 ( Z 1, TOM. lo Punjmb b t . ,  23-869 1 d HJ. ,  I . 
'( 10-29 ) ; paper by Jlnson. ' later e h .  compiled by Mason. 





MULHERAN 

Muberan In Kwh. and have been rc ry  much 
'*'what I b v e  seen, 60th of hia work and himaolf, M 

information ... o b t d n e d  from him [ 426 1. 
? - B e  is just t h e  Bind of person for thrnc wilds, seneible. 

and conciliatory, and  getting on admirably with the 

"A few days subsequently I suffered dietresingly 
h m  being obliged b y  unfavournble weather t o  

'-miin a night upon the  swnmit  of Sachi snou-y cone, 
I L d  ... a visit to the  ststion above Sachi was followed 

a 25th Oct.. hv ing  survd. nearly 3,000 eq. m. on 
i!l3 4-inch scale during the season, beeides about 
1,000 milee of trgn. [ 205-6 1. 

1-1-53, took over ch. of the party after Do Vernet's t r .  
h h m  [ 20, 351. 423 ] spending summer in high ground 
b m  a h i c h  t h e  three gmnt rivers, Sutlej, Jumna,  and Ganges 
hve their murw. With Shelverton and Dyer he tried 
tilhout s u c w  to link u p  the  trgn. acrosa the great range. 

Korking from the  south he was himeelf defeated by heavy 
?ow round the  N e b  Pass. "The impossibility of approach- 
b~ any of t h e  passee IeAding into Tartary or of occupying 
Pints sufficiently elevated to  command a view..mubsequent 

. t o  the bcavy falla of anow in October induced me to lose n o  
time in proceeding ...to... t h e  mea~urement  of t h e  Chuch 
base.line. ... I accordingly marched from Derali near Gun- 
gotri on the  20th October, and proceeded via Dehra, Ropar,  
snd Hoshiarpw to Adinanagar, a t  a h i c h  place I was joined 
by Meam. Shelverton and Dyer from Knnawar" [m, 40 14. 

Feb. 1864, aftor aastg. in meast. of Chach base-line, 
sastd: Strange t o  meaaure width of Indus below 
Attock in seerch for site for suspension bridge [ 43, 
208, 532 15. He then returned to the head of the  
Sutlej valley and pushed t h e  8 x 7 .  as far saet as possible, 
whibt Johnson made the  connection to  the  south 
[ 208 1, bringing operations of Him. topo. party t o  
successful end [ 207--81. 

hlulheran had done so well on the  Himfilaga svy. 
t ha t  SG. now selected him t o  reatart Hydergbld e x y .  
t ha t  had been suspehded in 1850 [ 178 1, and he was 
appd. sur1-r. in ch.jfiom 1-1-55, on salary Rs. 600 
pm. [ 4 , 3 8 4 ,  403 1. He did remflrkably well, worked 
harmoniously with Sta te  officials and, oaing to 
difficulty of finding European or Anglo-Indian assts. 
recruited and trained a number of Lndions a i t h  
excellent results [ 198-9, 268, 4 1 6 ,  4 2 6 ,  447, 435 1. 
"Nr. Mulheran has also perfected himself in p h o t o p a p h y  

and is now emplo-ing t h a t  a r t  in copying and reducing his 
maps. H e  is also preparing an interesting report on t h e  
country m t h  photographic illustrations [ 142 1'". 

Kis photography had excited the inkres t  of the oo., and  
the SE. &tea to  G o d .  in 1858;  "I have just received from 
hh. James Mulheran ... who is 8 most expert photographer, 
fire exquisite specimens of hie work to be presented to  Lord 
Canning as samples of a large collection which he is making 
for the Governor General. ... Lf there are any particular 
people or placea in the  Deccan within a moderate dutance of 
his work of ah ich  Lord Canning may require photographa, 
he d l  g l d y  furnish them. 

"The specimens ... are  a single portrait of Janojee Bhonslam 
commonly called the young Raja of h ' a p r - a  group with 
Janojee and five of hie friends and attendants--a p a d i o n  
in the Maharajbagh a t  Seetabuldee--and two views of Jain 
temples a t  a waterfall ... in the  Bailool District7". 

1861, allowed cost of chemicals and  materials a t  G o d .  
expense for photos. of people of (TP. and Rent in 20 copies 
each of various groups, "executed in a mmterly style"'. 

Blamarees, or cotton merchants of Berar-Kownbecq, o r  
cultirators-Lingaith banias, and o r d i n a c  banias-Xosains, 
two groups-RohiUae-Gonds, Kalwas, and Komars of Berar. 

Policemen-Kosam, or  brazie-Wadaries, or n a v i e s -  
Iiorku trackera of the  Satpure Rauge--Tailies, or oilmen- 
Gypsiw-Brahmius and P u r h  of Comnr's. Courtant of 
DC.'s coart, Ammoti-Rahkwar Rajpoots of Fort Gawilgarh- 
Ratore Rajpoots of Amraoti. 

Bahgies -Gaul ics -Ranwar  Fakir-Lohars, or iron smiths 
-Dallala, or cotton broken-Raingi, o r  travelling cart'. 

H e  &tcs to  a friend a t  Calcutta who had sent  a print of 
the s ry .  group taken on Taugh ' s  departure [ 340 n.3, 515 ; 

1. 2 1  1; "My dear Will, ... The photograph, ... w ould have 
Eeen h t - r a t e  had al! the  s i t t e n  been ateady during the  
exposure. The only real good likeness in the group is blaj. 
Walker, next Sir Andrev and t h e  Colooel [ Thuillier 1. 
That  of Captn. Montgomerie I do not  a t  all mcognize, 
and I wish I had k e n  present wben the plate WBB being 
developed, 8s I wuld  have satisfied &. &we'' of the advis- 
ability of taking a second. The  lense of the camera w e d  
must be s first-rate one, and I a i s h  I had one like it. Kindly 
thank the Colonel for hb kindneaa in permitting me to have 

print. 

i 
DDn. 607 ( 47 ). ' ib. ( 60 ). to  SG., -1. 'Db. 606 ( 142 ), to SO., Padaban as., 34-7-52. aDDn. 649 ( 159 ), 

'*P,, 185- ; 609 ( 90 ). to SG., 29-10-53 ; ( 95 ). 19-11-83 ; ib. ( 177 ), to 6G.. 11-1144. 'ib. ( 119 ) Mulheran to 
Q. 6 4 - 5 4 .  . 'DDa  652 ( 5  ), to U. Dept.. 6-10-80. 'DDn. 655 ( 127 ), Aler. Boilmu to Govt., 1-12J8. @slrc., 
c-1-82; DDn. 21 ( 222). 60. to 1-8-82. 'DDn. H ( 160, 170 ), M u k c r a n  to 8G., 21-8 & 21-7-82. possibly kin to 
'miah Rowe [ m. 448 ; rv, 457 n.8 1. 





NOTES 

~ l w  ~ n l ( r d  my nntim oonfid~naa. ,.. 1 h ~ n t . , . l h n t  nn hi3 rnhurn 
b d i a  h e  may be resppolalad" [f82]. 
Furl. extonded to 4) y. ; returned J u n e  I W ,  to asgome 

&. Bombay svg. "After about  a year ... ngain went to 
Enrope on furlough, this  time for 2 yenre, of which, however, 
be only availed himself of 9 months. On  hi^ return he ... 

for about  6 months, a n d  then went to Australia on 
leave ... for 2 g a r s  under mo." 

The question of -his seniority in t h e  Dept: after return 
in 1867 was referred to G o d .  who placed him below Basevi 
who, though 44 y. his junior, had  actually served longer in 
b e  Dept., and  when he returned once more in 1869 he found 
himself superseded by Hennessey. The SG. could no t  
pupport his protest ; . . 

"Nasmyth is one of the  p l e ~ s a n t e s t  and most popular of 
men, a kind friend, and almost universal farourite, bu t  i t  is 
his misfortune, partly from bad health, partly from other 
causes, to have been dissociated from the  operations of this 
Department for no less than  7 years ou t  of the 104 yesrs  which 
have elapsed since he $ m t  went home on furlough in 1860"'. 

1850, again took sick leare  t o  Australia, ~ n d  d.  there 
shorllr after. 

NICOLSOX, J a m e s  O ( u  ) c h t e r l o n y  [ m, 3 8 5  1. 
Civ. A s s t .  GTS. ; u n c o v .  

b., L n d i a ,  c., 1-3-19. 
d., U p p e r  1LTorwood, E n g l a n d ,  25-1-69. 

F r i t c r ,  soo., Oct. IS35 ; sas. 3rd. cl., om., 1-9-36 ... 
senr. 1st. cl. Asst. @ Rs. 25CL12-3, 31-3-45 ... Civ. 
2nd. Asst. a r s .  @ Rs. 400, 1-11-54 ; rat. on pension 
J u n e  1866. under 00.. 21-12-65. 

Son of Capt. James  N i c o h n  ( 1788-1835 ). Ben. M., 
Hodson, m ( 333 ), inv. 1832. a h o  m., Karnil .  W 1 8 ,  
Lauiso, deu.  of Lt..Col. E. w. Butler ( d .  1819 ), Ben. Ar t . ;  
to England and hack a s  a child. to l ire  in Simla whilst 
father, served Kith 1st  % u s i ~ i  Batt.,  Sabithu B Kotgarh 
[ m, 40 n-5  I- 
. 1836-40,  G t .  A r c  ; 1841-50, Him. c o n n g .  a d  
C a l c u t t ~  m e d .  s o r .  [ 14 n . 5  1 ; F e b .  1845 ,  d e p u t . e d  
to s \ y  H o o g h l y  R .  f o r  nvgn. p u r p o s e s  ; m i n o r  t r g n .  
w i t h  12'. t h e o d o l i t e  and t o p o .  s k e t c h i n g  ; 8 x 7 .  f r o m  
h-adia j u n c t i o n  1 2  m: s.. o f  K r i s h n a g a r  t o  E a u k h g l i  
Lighthouse,  c o m p l e t e d  >lay 1 8 4 8  [ 15 1. , 

Directed to  leave "nothing to conjecture, ... laving down 
aU the  marine marks, etc.,' as well a s  creeks a n d  tributary 
rirers. U...careful to sketch in the count ry... so na to  re- 
present i t s  cultivation, groves, forests, extent of inhabited 
gi tes  and other  topographical data,  we shall be able to  project 
his work on a large scale and have i t  published, ... which ... 
&nnot fnil to give public satisfaction and place blr. I'ricolson's 
name in t h e  b h e s t  rank of snrveyors. Extreme accuracy 
and completeness are the  grand objects"'. 

Though Nicnl~on  ass no sailor and had a v e v  rough time, 
hie final work a a a  pron6unced "entirely creditable". 

Sewon - 184S9, a i t k  Peyton to  Tirhut section of RX. 
Longl.. and  emp. on minor trgn. to provide pointa for rev. 
mu-vre. r 19, w - 7  I. . . 

1849-50,  t o o k  o v e r  c h .  with t3phcial t a a k ' o f  c o m -  
p l e t i n g  ob-. t o  s n o w  p e a k s  a h i c h  P e y t o n  c o u l d  
n o t  c o m b i n e  w i t h  t r g n .  ; w o r k i n g  E. t h r o u g h  T i r h u t  
a n d  Purnos f r o m  K o v .  1 8 4 9  t o  Jan. 1860,  he W A 8  

r e m n r k e b l y  e u c c e s s f u l ,  a n d  h i s  " s h a r p  p e a k  ( h ) ", 
o b s d .  f r o m  6 s t a t i o n s  w a e  e v e n t u a l l y  c o m p u t e d  aa 
Pk. x v ,  aith h e i g h t  29 ,002  [ 8 5 ,  91-3, 96,  520 J. 

1850-2, c o m p l e t e d  N. P a r n s n l t h  se r .  [ 15-6, 288,  
361. 3 9 4  1. and t h e n  started Aasam longl .  h a n d i n g  
o v e r  to Du V e r n e t  Jan. 1853.  T o o k  o v e r  c h .  a g a i n  
on Du V e r n e t ' e  r e a p . ,  end b r o u g h t  aer .  t o  G o k l p 6 r a  
by e n d  o f  1856 ,  w i t h  a l l  his a s s t s .  a n d  h i m s e l f  b r o k o n  
. . .  .. I D D n .  7 ( 24343 ), SG. to Mil. Dept.. 27-10-60. s DDn 
fir. k m t .  Snrp., 30-8-58. ' O R .  Rcv. LP. 1864-5, Vanrcnen, 

wibh m e l n r i n .  R e l i e v e d  by I m e  in Jan. 1857, t o o k  
furl. to E n g l c n d  [ 2. 5-6, 19, 29-31, 85-6, l o o ,  132, 

1 5 5 ,  345.  369 ,  373 .  4 0 3 . 4 5 4 t 4 M  I. 
The me. granted in Darjeeling, Aug. 1856, describes h i  

aa t-pica1 w e  of long service in jungle areas;  "He  is-o 
t rmperate habi t s ;  b stout, and baa the  appearance of-a 

fever caught in h m  on 16th April Isat. ... 

4 
man who has been long resident in a tropical climate. H e  
has had five serere at tacks of fover; 1st. intermittent fever 
contracted in t h e  Dhoon in 1842 [461]. ... 5th.. a remittent 

" H e  has now partially recovered his strength, and suffers 
very much from nervousuess and  low spirits, ... vertigo, and 
1oz-i of memory. H e  is unable to apply himself to study, 
and fin& i t  tqtally impossible to make the calculatio us... 
neccwary in his work. H e  has taken more or less mercury 
during each at tack of fever, consequently ... there is a scorbutic 
tendency in the  system"' [ 415 1. 

DO., %%.58, on return from furl.. posted to  No. 2 Orissa 
topo. ST. taking ch. from Depree 28-111-58 ; remairied with 
party after Depree's return in 1860, and much distressed a t  not  
receiving another ch. [ 1 7 4 4 .  387, 4081. 

1861-3, to  ch. Xo. 1 Astr. Party.  fixing positions of Por t  
Blair. Coros and Preparis Is. to north. 

lS63-6. emp. in ch. Waste h n d s  srys.. Lower &%!m 
and Cooch Behir ,  and tempy. ch. K h b i  Hills t o p .  s q . ;  
closed work June 1 8 6 6 f i n a l  report 4th J u n c a n d  ret. on 

nsion sanctioned 51-12-65. "Kith broken health, reduced $ the hardships of a ferer.stricb-en tract"'. 

O A K E S ,  ~ i c h a r d  E d w a r d .  B e n .  h f .  & sc. 
b. 21-2-29. d. 22-10-91. 

E m .  11-12-47 ... Lt.-Col. 11-I?,-73; 
ret. as Col. 14V77. 

Son of Lt.-Col. ~ a i e s ,  E. Dercham, Sor fok .  
Dec. 1853, on  peg^ ST. [ 19541. 
8 4 5 8 ,  a p p d .  A s s t .  R e v .  S w .  a n d  p o s t e d  to 

D o n a l d  V a r x e n e n ' s  p a r t y  at h-Figpur, t a k i n g  o v e r  c h .  
8-2-59 ; m o v e d  p a r t y  t o  J u b b u l p o r e  20-11-60 [ 263.  

3 9 6 ,  400 I. 
Continued in ch. cr. rev. s v p .  Chhindnara, Betul, Raipur. 

~ i t h  furl. 1 8 6 2 4  ; 1670-2, till t r .  1874 to cadl. svg. S h i h i b i d  ; 
1875-6, in ch. a. Son irrigation 8 9 .  ; 1876, furl. pen* ret. 

OUCHTERLO~SY, J o h n . 6  M a d .  E n g r a .  
b. 1 8 1 3 ;  b a p t .  1 5 4 - 1 3 .  
d., O o t a c a m u n d ,  2?( 2 9  ? ) - , 663 .  

5/Lt .  14-6-32 ... Lt.-Col. 18-2-61. 
Sou of Wm.  Ouchterlony, mrrch.. trading a k h '  Rupsia. 

and h 3  Kife Hemietta  Charlotte Row ; bro. to James Oucht.er- 
lony. MCS.. a t  one time Judge  a t  Ootacamnnd. . 

m., Colombo U, Alice Trevoridad.  of Sir Thos. E d a .  
Turton, 2nd Bart. ; she d., U'inchester, 6-5-1915, aged 87. 

ConoUy ( l00/161 )- Oriental scholar and intpr. in Tamil : 
auth.  of The C h i r u ~ c  Aar. London, 1844. mi t ten  as actg. 
engr. " a t  t h e  n e a  ~ c t t l e m e n t  of Hongkong"; Described by 
Col. Rec., I ( 192-89). aa " the  work of a highly intelligent 
and candid mind. fecljng sensibly the irksomeness of official 
restraint, bu t  c o m ~ d e d  to submjt  to it". . 

17-735,  appd.  -st. on construction of anicuts [ I :  95 
n.6 1; 1840-2, with expn. to China [ n-. 260 1. 

MOO. 28-3-44. a p p d .  t o  ch. rev .  sq-.  in h'ilgiri H i l l s  
[ 8 ,  179-80,  4 0 0  1. O b t n i n e d  i n s t n s .  f r o m  S G .  r e -  
g a r d i n g  s v y .  m e t h o d s  w h i c h  w e r e  f o u n d  t o o  e l a b o -  
r a t e  f o r  t h e  s i m p l e  w o r k  r e q u i r e d  [ 281-2. 285 ,  297  1 .  

A f t e r  c o m p l e t i n g  r e v .  s v y .  s c a l e  1000  f t .  t o  i n c h  
w i t h  m e m o i r  f o r  R e v .  Dcpt., e x t e n d 4  t o p o .  svy. 
a i t h  f - i n c h  r e d u c t i o n  f o r  S G .  [ 279,  290. 363.  421J. 
A t  e n d  o f  1852 .  r e v e r t e d  t o  engr. d u t i e s ,  a n d  m u c h  
t o  SG. ' s  r e g r e t  t h e  s v y .  a a a  closed d o w n  [ 383-4 1. 

. 515 ( 83 ). SG. to  Per too  27-2-45. ' DDn. 703 ( 5 0  ), from 
11-12-66. 'not  Jnmes aff in J .  J .  Cotton ( 281/1607 ). 
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PEhlBERTOX. Jmnee Jeremiah [ rp, 4 6 0  1. The Bd. at Cuttsck declared him to be -pebanentlr 
... I . .  . Civ.  Rev. Survr., u n o o v .  d i squaUed from impair& vision, a n d  a general break.np 

b., England or I re l~nd ,  1801/2. . conatitution"t H e  himaelf referred to at- fever in its worst forms-pdmonjc at tack ...from which I lo o f ,  
'd., Darjeeling, 21-4-00, aged 68. cuffem&..-nor have I even eacaped the  ferocity of dd 

6ub.Aset. Rev. 6wr .  @) R8. 60, 1-5; h t .  Rev. har ing  been lei1 for dead on one occssion by a panther 
Buvr., @ Rs. 256, 1-838 ; Rev. 6 w r . .  @ Rs. 626, 1-1D-48, suddenly sprung on me and struck m e  doKn [ 15 b t h e  

60n of c le rg~man ; claimed by Henry L a a r e n c e  [ N. 452-41 of all which are too apparent in t h e  edeebled emaciabd. 
as school-felloa, possibly private ach. a t  Clifton. bodr  and,  ndded tD the continued strain on the  eJes by the  nae 

Portrai t  from soo. c o b ,  [ pl. 25 1. of powerid glasses and microscopes ... my sight has ah 
. m., AUnhBbld, 1610-38, Arabella Eliza, wid. of Daniel materially injured and weakened"'. - . . . . _  . - .:.7 

Permien, ech. mr.; a son, H. L., was appd.  eub.avst. mv. I n  farewell order SG. acknoaledged "hie long, faithfal, 
s u m . ,  2&-12-56; another son, Jamcs S tuar t ,  b. 8-6-43, pr., raluable professional semice.9, m well a s  his honourable mn: 
Patna,  joined R e r .  63.. 6 1 M 0 ,  and m., Allbd. 24-12-80, duct ,  l ~ p r i g h t  principles, and amiable social 
Gert. Margaret Genevieve, dau. of Thos. Willm, of Allbd. [ 414-6, 420 I"'. Painted Waugh's portrai t  [ 5 4 1  1, . -. .: 

arrd. India 1823, haring enlistkd in 60th PL. 2 3 4 - 2 3 ;  tr. His ralue to tbe  Depl.  had been the  p e a k r  since he 
a~ corpl. to 2nd Ft. (Queen's) 16-1-25, b u t  r e d u ' d  to pr .  bee11 brought u p  b~ Ererest  . in t h e  hiebest standa* 
in  J d 5 .  geodetic precision both as o b s n .  and compr. I 10, 394 1, .! 2: 

]+35, joined re r .  8 - q .  Parrn1;habad under Laurence, After ret. lived for a few months in Dehra D b  before la,- 
taking furl. fiom regt. a t  Bombay; 30-8-36 p u r c h ~ e d  disch. ing t o  settle in England. - -.. 1 

for El0 [ IT, 393.460 ; r, 4421.'. 
. .. . . ' .. -. ; 

1-7-45, from asst. m t h  Bhagalpur rev- . s \ ~ - ,  PR.ATT, John Henrj. Archdeacon, Calcutta;' 
relieved ~ i t z ~ a t i i c k  in ch. Purnea rev- SvY. ; re- '  b. lSO8/9. d., Ghgzipur, 26-12-71, in 63rd. y;& 
tained thie ch. till death, moving in euccession t o  MI. in old M k 6 j .  Ch. 8; Cath. CaJcutts> 
hldda, RkjshBhi, PBbna, Rangpur. DinBjpur [ 6, Asst. Cnpn., alc., 1%1-39 ..., Achdn. 610-49.  ;: -i 
241-6, 253, 296, 299, 313,433-4.4521 455 1. 60n of Rev.  Josiah Pratt, 6ec. of a s . ,  London;  

A a p a b l e  rev. sun?.. whose party maintained excellent s t .  stephenVs, . . . • . .  
record of good work, the  only occasion of his meeting Gort .  ed.  Oaliham, under Dr. Doncaster; a b . ,  1829, aged'rn^;c: 
diqapproml being when a h a t l o a d  of ad. pmper t J ,  incl. 

' 

G o n d e  & Caius h l l .  Cambridge ; 3rd \Trangler. . - . ._ ,- 
ST. records, tents, and insts., was lost in storm on river m., Bhlgalpur, 63-50 ,  Hannah Maria, A n .  o f  h.:; 
between "Commercollc and the  D e w a n p j e  Thannah. ... Francis Broan ,  BOS. ; she d. 28-11-1915. -. *. Pemberton nu dwerring of censure for a direct infringe- 
ment of rule of the  Department which ~ n f o r c e s  the  adoption MA. 1836 ; ms. ; mathn. ; 811th. of papers on peodetic'and: 
of land carriage whenever ~racticable"' [ 372 1. geophcsical subjects, 1855-66, pub. in Phil. Trana.; B.: 

Three -. his aife Kmte from 27 Devon- P r o g ~ .  ; Phil. Mag.: J.fdhl. Prcph.  MUM. PhiLoJophy. .;;. 
shire Place, London. Markham ( 140 ) ; D X B .  ; DlB.  ; ASB.  Proga., 1855 ( 81?-9 ):I 

1869 ( 8 8  ) 1872 ( 22 ) J A S B .  x r m  ( 201-13 ) ; xrm ( 22-7, 

PEITOh',  JOG [ m, 494-5 ; mp 460-1 1. 310-6 ) ; xxrr ( 2 6 6 7 4  ; xxu ( 646 ) ; x m ,  n ( 34 ) ; ASR.? 
Irdcr, 1884 ; Blunt ( 200-1/805 ) ; Evan Cotton ( 638 ) ; nmu ! 

Ch. Civ. &st., QTS. ; uncov. 2 & 29-1-72 ; h'orure, 8-2-72 ( 291 ) ; Larouase ; dl. Co*.;; 
b., Lndia, c. 3-6-44. 6 ~ o k e s '  6ch.  Regr. ( 1 );  portrait, o ~ o .  bluseum. . ,. 

S u b - A ~ s t . ,  GTS., 1-10-23 ... Dep. Compr., 18-1-32 ... arrd. Lndja, 163s ; later, Chpn. 6 t .  P a d ' s  Csth., ~alcd&?; 
a). Cir. Asqt., @ fL5. 600 p.m., 19-6-49; ret .  1-56, 1853, dur-hg visit to  filu~soorie on diocesan auty- 

Son of V ~ n n e  P e m n .  Supt. Smg. Mad. Med.; uncle to ,as by SG. on subject of Him. Attraction,' 
James Perton,  appd. sub.ajst. Hdbd.  topo. ary., '1-8-47 
[ 414,428,432 1. and taken to summit of Banog. Became g~ea t ly .  

1833-43, Kjt.h Gt. Arc and SG.'s fd. bdqrs. 181 1; interested and, being gifted and beg imt ive  
Sept. 1843, a i t h  SG. to Calcutta ; 19-10-44, assum& thinker, made notable contribution to this branch 

ch. Calcut.t,a hlerdl. uer.. and after closing nr. Sona- of geodesy [ 93, 136-7, 530, 547 3 .  
khoda base, marched party to recees a t  Ben-, &lade calcul~tions of probable attraction fiom 
7-7-48 [ r 5, 126,131,361 1. Rewarded by promotion known orographg of H d l a y a  ; had long corr. 
to  Ch. Civ. Asst. to fill  vacancy caused by ret. of with Waugh, Tennsnt. h, and 0the1-8. T r o t e  to 
Josoph OLli\.er in 1842 [ 345, 402, 510 J. Mraugh, 42-56, from Lauanne,  ref. "paper 'lately 

1848-9, emp. party on section of L'E. Longl. ser.. printed in the Phil. Trans. on Himalayan Attrao- 
bet.ween Chendwar and Blaluncha ser. through tion about which I m o t  o to you ... in Sept. 1853, frod 
BhHgalpur and Purnea dists., but unable to get obsns. the  Cape of Good Hope. ... I hope to fornard 8 OOPS 
to  snow peaks t b t  were carried out by Nicolson the of a second paper ... together with some observations . -. .. 

. . . -  a 

folloa-ing 6-on [ 17, 19, 82, 84-5, 155, 369, 519 1. on a paper of hlr. e. ... 
Oct. 1849,  &r. to Dehra Dih  to work on QTS. "As t h e  subjpct is of importance, I am anxious to p w  

camps. [ 343 3 : 1850-1,. ~ t h  nennJ. revis& i t  ... as long as m j  holiday lasts, which is till the  end of t h i ~  

eectjon of h'E. comg. Gt. Arc with Ranghir year, a s  I hope to be back in Calcutta in xovember nert .  - 
I a m  anljouq to h a r e  your opinion ... whether I h a r e  assiped 

WT. 1.16, 21; 86, 90, 92, 460, 523 1. remonable height tn the masges into which t h e  H i r n a l a ~  
Jan. '1852, essumod ch. E. Coast eer. a t  Cuttack are  supposed to Le cut. ... I enclose a diagram". H e n n e ~  

[ 26-7. 71,  73, 1 9 ,  1i7, 153, 367, 373,453, 465 ] hand- ouggestad tha t  h e  should consult t h e  atlas sheets *rn,prith :sir 

ing over to Strange 10-4-56, to ret. on full pension W r i h  to Tennanl, in London" who had disp;ted eomk of his dkn<- 
Rs. 300pm.which for serv<ce less then 35 y. required l;o,, telling of disrussions +* j o h n  ~ ~ i l ~ ~  ~ m , ~ z a - ~ ] ;  . . cert. from h l e d . . ~ d .  . '  ' ' "&. A j .  h m  k n  surprissd a t  the  large amount of defierion 

. .  . . . . . - .  . . ,  . . . .:;. ... ';* 

'PRO.;  P 6 u. Rob, 2nd R., TO. 1 2  ( 2032,2013 ) ; Diach. Regr. n o .  25 ( 3245 ) ;  disch. cert, shewing birth etc., d e d q d  
b y  fire.- 'BBC., 11-1065 ( 17-20).. , 'DDn. 687 ( 4 4  ), to 6Q., 7-9-55.2;  .4no., 1 0 4 4 6 ;  'DDn. 678 ( 16). . 'DDL 23 

- ,  . . . . -  
( 3 1 3 ) .  to 6G. 
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in India. H e  dofa not  cnll in q u e ~ t i o n  the  correctness of my 
~ n l t e ,  ... but he suggests t h a t  another c a w  may be in 
o p n t i o n ,  viz.. s deficiency of matter  below fhe mountain 
'$$rraM, whinh wnuld hrvn noutrary m(T&aL on cha 
plumbline. ... 

"Them a m  t w o  unknoan quantities in the problem of the 
6 p  of the earth determined geodetically. ... 1st. The 
deflection ... oniog to local attraction. 2nd. The deviation 
--of the form of the surface which may be under exanimation- 
from the  spheroidal"'. 

Pratt 's major contribution t o  the  subject was tha t  
the deflection calculated from the  knoun distribu- 
tion of mountain mass a m  much greater than  tha t  
actually observed, from nhich he  deduced the theory 
of Isostmy associated 4 t h  hie name [ 1 3 6 7  1. 

PRATT] Robt. Torrens. EM. 84th 8: 69th Ft. 
b., hleerut 7-1C34. d., Ireland, 2-8-67. 

Ens .  8 j t h  F t . ,  11-1652 ... Capt. 84th Ft.. 2C8-58 ; 
7 to 69th F t . ,  11-1 1 6 8 .  

Son of Lt.-Col. T. S. P r a t t  HX. 26th Ft. OB., b: AM his 
wife. 

1857-8, a t  relief 6 capture of Lucknow. 
1858, appd. Dep. Supt .  2nd cl., hladras ST. ; Kistna 6 

Masulipatam 3859-61 [260, 401 1. 

PRESCOTT, Cyril J w b o n .  Bo. M. & sc. 
bapt. 31-8-24. d.  2-9-93. 
E&s. 17-1-46 ... Lt.-Col. 17-1-72 ; ret. 1-C76. 

Son of Rev. John Prescott, vicar of Xorth Somercotss, 
Lincs., and Eliza his d e ,  dau. of Tbos. Philips, of Louth. 

m.. &545.  Harrirt Ann, dau. of Camdr. G. Tupmnn. BN. 
11-9-50, appd. Asst. Rev. S u m . ,  Ahmednagar 29-9-55, 

Dep. Supt. ; 26-$59, Supt .  G u j a r l t  R e r .  ST. ; furl. 1860-2 
and 187(rl  [ 308, 401 1. I 0  Cot. (4!22), memo. on Rer. ST. 
R. DTV. Bo. Presdc?. 1873. 

PRIESTLEY, Fredrick John Blnkiston. 
EX. 74th Highlanders & Mad. sc. 

. b. 29-8-19. d., Bath, 17-1-94. 
Em. R2nd Ft . .  2-3-38 ; to 25th F t . .  May 1638 ta *-pay 

arr Capt. , 21-5-53 ; C ~ p t . ,  74th Ft., 23-7-54 ; ... blaj. MSO. 

18-2-60 ... Bt.  Col. 2-3-69 ; ret. Ju ly  1876. 
b.  a t  Burghfield Ho. pr. co. Berks ; pr.  kin t o  Alaj. Edw. 

Jonathan F'rieztlcy, not in r e p .  army, m., UIO.  Constabu- 
lam, Dublin Castle, who mtnessed his marriaze. 

' &., Ennis, Co. Clare, -52, -4melia Priestley, dau.  of Mr. 
J. 3War ; a son. Fred.  Joseph Blal;ist.on. wae b., Ootaca- 
mund. 18-4-58, and  comnd. in EM. 17th F t .  

Ed .  snc.. Sandhurst .  Boase ; Times, 2r)-1-94. 
2>2-53, appd. to  rev. evy. S. Arcot Diet. ; 18-8-57, 

1st. Supt. Mad. Rev. ST., holding post till ret. from 
svy. 1876 [ 8, 279-80, 401, 411, 503 1. 

R A n m T A T H  SICIiDHAR [ rv, 461-2 1. 
Chief Computer. 

b. Oct.  181 3, Sikdarpara, Jorasanko, Calcutta. 
d. 17-5-70, Gondnlpara, dist. Hooghly. ' 

Compr., .sco., 2C-1231 ; 3 A 3 . ,  Q T ~ . ,  3rd. el., 7 6 3 2  ... 2nd. 
Prcpl. 3 ~ 3 .  @ Ra. 350 pm.,  2 2 - 7 4 4 ;  Gh. Compr., 31-3-45: 
ret. 15-3-62 [ m .  339. 371; ', 344. 356. 420.4401. 

Son of Titu Ram Sikdar. Brahman,  and elder bro. to 
Erimth.  appd. compr. 2 5 1 - 3 8  [ 341. 356. 3601. Kednmnth. 
son of Grinnth, d.  Nov. 1936, Ionring e g.son, Sntjon N. 
Mukorji, nttorney of High Court, Cnlcuttn. 

,Portrai t  [ p l .  27 ] from or iena l  in oiln with t h e  farnil?. 
ed. let, a t  ech. of " F e r i n g h ~ "  K a h l  ROW at  48  Chil~lore 

Rd.; adm., 1824, to Hindu Coll., &ing to 1st  cl. by 1632. 
mas. 1853. 

.. lDI?n. 32 ( 102-5 ), to Tcnnant, Cnlruttn, 21-257.  ' 
( viii ). 'F'rirnd o j  India, &Q B 11-11-76 ; QoL.~. Qoz. Ie-I( 

Biog. notoe by Jogeeh Chendrn Bagal, Hodrm Rev. 1933, 
April ( 457-60 ) ; Sept. ( 291-2 ) ; Probozi, Aug.Sept . ,  1032; 
Dab., IT. NOV. 1936 ; (Calcutta  periodicnls ). 

Aulh. of, or contributor to, mveral deptl. Lechnical pobns. 
Oct. 1832 to July 1633. with E a u g h  & Renny on m a  

via Amarliantak to  G t  Arc through G w a o r  [ m ,  2.3 
Brom 1633 with SG.'a fd. hdqra. Gt. h c  and  Hithipaori, 
c o m p .  and  fd. a o r k  [ 446 ] ; Oct. 1843 with Everest by t 
to Calcutta;  Oct. 1844 with Waugh to  AllahBbid in ch. fd. 
mmpe. [ 341.402 1. 

On D e  Peming'e death March 1815, succ. aa Ch. Cornpr.. 
remaining a i t h  fd. hdqm. ; from Oct. 1646, a i t h  fd. hdqm. to 
Dinapore holding ch. during SG.'s absence in Darjoeling a i L h  
Regtr. One month's leave to Calcutta reporting to DSG. 12th  
J d y  1847 [ 127, 3411. 

2 -947 ,  on receipt of orders to ~ u r r e o d e r  ch. of fd. office to 
Webb, Regtr.,  submitted resgn., but withdrew this on FPaugh'e 
remonstrance of 8-2-48. Dec. 1847, moved with Id. 0600 

from Digha G h i t  to Dehra Dim, a 4 mo. journey [ 341 1. 
At end of 1848, SG. decided to concentrate compg. 

section a t  Calcutta; Rsdhmath  and 4 comprs. left 
Delua a t  end of Jan .  1849 and roached Calcutta by 
boat on 2nd Nay. Came under orders of Thuillier 
as DSG. though corresponding direct with Waugh 
88 STS. re cornps. [ 71, 354-5, 372, 501 1. 

Major work of Calcutta ofice was now the  closing 
of cornps., dietribution of errors, and completion of 
prof. reports of subordinate merdl. ser. of NE. Quad. 
[ 126-8 ] and of Bornb~j-  trgn., so far available. A 
report on the work completed since >lay 1849 was 
submitted by RaNinnath in 1856 ; this contains no 
ref. whatever to h ~ .  Longl. ser. or obsns. t o  snow 
peaks which were dealt a i t h  by section a t  Dehra D k  
under Hennessey. This ie of particular interest in 
viea  of s ~ y e f i t i o n s  that  have been made tha t  Radha- 
na th  was respomible for deducing height of Jl t .  
Everest [ IT, 462 ; v, 90, 343 1. 

An important  part of his duty was superrision of cornps. 
carried out  by fd. parties, and notice to SC. and officers in 
ch. of any  departure from established rules [ 126-7 1. 

During 1849-50, Redhanath assisted ThuUier and 
Sm5-th in pre~~ara t ion  of Afatzual o j  Surueying jor 
I tdta ,  re traverse and trig. cornps. [ 284 1'. In 
preface to 1st &., 1851, the authore make dug  ack- 
nonledge~nent ; 

" Ln Parts  ru and v the compilers have been verp l a r ~ e l y  
assisted by Babn Radhanath Sickdhar, t h e  distinguished 
hcad of the &mputing Deper tmw~t  of t h e  Q.T.3. ... I t  would 
be difficult for the compilers to express with sufficient force 
the  obligations the? thus feel. ... not  only for the  portion ... 
a h i c h  they desire thus publicly to arl;noxledge, bu t  for the 
adrice 80 generou~ly afforded on all subjecta w n n e c b d  with 
his o n n  department "' [ 284 1. 

Thie ~ c k n o n l e d p m e n t  nee  reproduced in the  2nd. edn. of 
1856, but  was omitted in the 3rd edn. of Sept. 1875, in which 
though the  early chapters on traverse and t rgr .  appenred 
i n  much the  same form se before no  mention a m  made of 
Radhannth's contribution.. Thiawas s t r o r ~ g l j  criticimd in the  
locnl prens' in articles and lettors contribrltod both by a 
e o r r b g  officor, John Bfacdonald, and by Walter GheraiU n h o  
h ~ d  been mnny years retired, and ae bIacdonald hnd mnde 
umwmly criticism, not only of the  pmf. character of this 
3rd. o h . ,  bu t  a l ~ o  on the 6G. and t h e  G o d .  of India. h a j  
w w  shrrrply reprimandod and  reduced in seniority [ 512 1. 

nc+iidm routine ao rk  Radhaneth was engaged du r - l  
ing 1850-1 on A Set of Tabla jrcilitafing the 

DDn. 474 ( 2 6 5  ), DSG. to SG.. 9-550.  'Thudlier 6 Emyth 
1-70. 
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Cotnputdwnd .-0j LJ WononIELricol S u r v e y  and & 
Profedion 0.f Mapajoy India [ 123 3, based on formulse 
authorized by Evoree t ,  and in e o m e  c n s ~ .  m o a e d  by' 
V'ough or R e d l i a r m t h  IlurweU; 3bough ~ ' 8 d h ~ ~ t h ' ~  
e n r l y  m a t h o m n t i c a l  e d u c a t i o n  had not hq PF;de, he .. 

. - 
h a d  t h e  a d v a n t a g e  o f  s o u n d  t r a i n i n g  fund amen^^ . 
j)ri~lcipl-, a n d  r e a d i l y  a b s o r b e d  evorJ*hing tha t  
E v e r e s t  p a s ~ e d  o n  to him. ' - -. * :. a : 

H i s  f i t  edn. a-aa p r i n t e d  in C a l c u t t  during 185i' 
a n d  corrlprised Tablea  I to m, i t h  d e w  of the 
fOrlllula, on a l l i c h  t h e y  m e r e  based, 27 peg-  h1 
2 n d  edn., Auriliary TaLlm. 3 6  Ta%lw in 
11 9 pp., ras p r e p a r e d  a n d  i ssued  at D e h r e  D h  by' 
Hcm~csfiey iu 1868 [ 10, 122-3 1. 

On tr. to Calcutta in 1 W 9 R a d h a n a t h  l m t  t h e  one.third 
up-countq  increment on p m e n t  -1ar~. . o f  fk 400 
which DR Penning bad d r a m  in adds to Nadras pension 
[IT, 4301. 6G. Btrongly m p p o r e d  hk appn.  for an incre- 
mrnt ,  pointing out hifi work o n  t h e  new Deptl. T a b l m  and 
the sj)ocial s t u h i ~ s  of  hi^ lekure h o r n .  "I have made mg- 
eeli acquainted " he mites " with t b e  moat approved mod- 
aorlis, English and Erench, on  t h e  subject of Geodesie 
[ including Pujwant's 'work of I842 1, and  sucb branches of ,  
pure and mixed rnafhematics aa are connected thsreai th,  
never sp:iring time nor erperureW1- . ~ 

K a u g h  urged hie p e a t  value to the  Dept., and t h e  dan,oy 
of losing him. H e  had "for some t ime p t  been hu, 
intereat t o  find other emploj-n~ent, and inter alio b e  came 
forward on a late ocrnsion afi a ran&date for the  native 
m s ~ i s t r a c j  of Calcutta [ IT, 461 ; v, 446 J. -.. 

"Tlle qualifications ... of Chief Computer a r e  very rare, and 
his loas mould be much fel t ,  especially in t h e  p r w n t  stage ... 
a h e n  so much work has been done in t h e  field and is being 
brought u p  in o5cr.  ... I a m  naturally anxious that  scrrices 
of a pereon so well t.rainob..should no t  be  lust. ... This is ... 
a cam of long continued exertion in a n  arduoufi profemion, 
nuremitting self cuJtiration, and  profrssional merit. The  
masterly character of the papers contributed by him t o  tbe  
Manual of 6 w e - i n g  has ken favourablj  achonledged  in 
the Calcuttsr R e r i e a ,  ee aeU as the  ren~arkable  purity of hia 
stvle of nri t ing,  and seTere accurac1 of his language. ... H e  is 
without doubt tlie most scientific native Ind ia  has produced. " 

Govt. considered that m l a q ,  of E16. 400 pm., was sufi- 
cient', but increment was not  long delayed. On mtt .  of 
T'inccnt ftc.cs, Radilanatb was a p r d  to ch. of soo. O h .  
9-1&52 nnd this carried a n  add. - 1 s ~  of Rs. 200 and  
entailed the repdar o h .  of  Time and d a i l j  signals to F t .  
Wm. 14*I, 355 I. 

In the  course of thew duties Radbanath  ass led into 
unfortunate d i q u t e s  m t h  Thuillier t o  nhoee direction h e  
was a t  fimt reluctant to submit. Tlie ilitervention of the  6G., 
however, brought hie full a ~ ~ o l o g i a  and  a c b o n l c d g e m e n t  of 
the  DSG.'s r i ~ h t f u l  authority. Rxdhanath had resented what  
he confiidrrd ioterfcrenoe with prof. work ; t h e  DSG. thought 
only of th r  succesfiful w o r l h g  of the signals3 [-j37]. 

T h o = h  I t a d l ~ a n e t h  and h i e  C a l c u t t a  s e c t i o n  h a d ,  
n o  s h a r e  in t h e  c o m p u t a t i o n  o f  obsns. to nit .  E v e r e s t  
a n d  o t h e r  s n o q  p o n b ,  he w a s  c o n s t a n t l y  c o n s u l t e d  
by W a u g t l  r e g a r d i n g  r e k a c t i o n  a n d  the f o r m u l a ,  f o r  
vor t ica l  angles .  T o  h i s  r e f e r e n c e  r e g a r d i n g  t h e  n a m e  
&It. E v e r e s t  a n d  h e i g h t  29,002, R a d h e n a t h  e x ~ r s s s e d  
his " g m t i 6 c e t i o n  at t h e  h i g h e s t  sno- p e a k  b o f f n  
in t h e  w o r l d  being n a m e d  a f t e r  Col. E v e r e a t ,  our 
late master. . A t  t h e  s o m e  time ... i t  would h a v e  b o e n  
m o r e  n a t u r a l  if t h e  local  n a m e  w a s  adopted" .  Weugh 

. , 
. . 

1 DDn. 570 ( I ), Radhanath to 6 ~ . ;  1 4 - 5 2 .  ' D D n  642 
664 ( 245 ), DSG. to 6G., 19-9-58 ; ( 303 ), Radhanath to DSG., 
671 ( 84 ), SG.'s reply, 254-36.  'DDn. 670 ( 61 ), 30-1065.  
1 0 - M 8  ( para 25 ). I D D .  34 ( 32 ), to STS., 1-1. . . 

. . 

pr~poaitioe~ T h e  aamiderrtion =hi& bu prarmbd --: 
the  mst of Evil$ and t n v e ~  ~ J J  %"a. yhjrb 3 h..TI: brad is r.vh-~. IRCbJ .h.ll 

g r o ~ ~ ~ ~ ~ ~ <  acoompany M m  R=e-'md -6nra4Ef to 
long pmparatioo W2m -;-m f h u  m m t b  -3 
ail1 bo able to make rI1 tho - ---- u :+-.:--.-, , .a L- 

R r  di rn .aed  tho p - n - u  '.mo&y dz 
and tbe  effect of export ol dilra;7uloe %xfXl& 
hipb price of money 1 b r n  not i b b z q D _ &  & + 
t h e  u-BJ. of profit from my -& rI& t& h =z 
~>myxrt~'".  In Aug. 18-58, be urs rasidirg fn & w ; q  
b w d  of Cbnndemrgor6, tmrdlhg IJJ tnln 

t~-4 && &,*% In I862 h e  bought s "gadon bousa" ia 
t b e  j u b  mills of t h a t  name are nor  situat&-4. -it,s;3>3J- 

After W a u g h ' s  r a t t .  in h h  1 ~ 1 ;  R h  & 
L --_ came STS., a n d  arranged aonoantratiph I+ sll v-s 

at D e b r a  Dun[ 356,413). ..Rsdbana ta bk.w.l-, 
 nit^ to msn. ; "& after an unint.en-u..ied d $iG; 
t r a c t &  ederuce o f  a lmcwt  3 0  iears I, bq+ 'b1d e y  
h o d t h  and s t r e n g t h  o n  the deolincit is w:&t&%f 
on c o m p l e t i o n  . o f  . t h e -  a-ork'-to un3m-p tlt~--~mhil E' 

. - .  

&on of Alexandrr Remy-Tailyour ( 1~75-1MQ ). d w-; 
field. co 1;orfar-who added 6-me Tail- 0z.1 m' . ~ 

death-  in lROG--ilnd Elimhth his rife: dra. lob Sir A&.' 
R a r n m ~ ,  Bart .  of B a l m i n  . .-I I:- ' C -  5 .  . ': f 
ed. TOW, Prance ; Addisoomh, 1E0+ ; i s ,  . . .  . . -.s 4% 31. .. : - .,-,+ ,. . - 
m., 94-47, I s a h l l a  Eljza, dan. of Abj:  Adun  A&. 

of I<orthumborland ; added name Tailyum 16-11-49 [ 19 a 
379 1. Eather of Henry ITaugh and Thoa. Branch Br~aq bas 
nrr and eood cricketers. The Jat ter  d with r 4 d : 

- .  , ,. . - - .  . . 

604).  . . r : - c;;-: =.;. 
h r d .  India 6-X31 ; appa.  2nd A&. cts; Z?l-74li 

7, '09, 413, 4161. . . 
1832-42 on Gt.  Arc and Amoeeer. ; f  B 4 5 ? 3 , ' 8 ~ [ r o ,  

, - .  ,... , . ? a .  .c.,.-?...rt:.il.-.<:; 

1 - l W 3 , l c f t  Dehra D3.n in ch. Mslnnchs oar-brrt 
ordem on march to join Gough'e a rmy t r o f ~ r e  GriLta 
over to Clarkson in Dec., and wmed an Bda =j. $--- 
ofh18harijpur, 2 S 1 2 4 3  [ 1 2 ,  14, 361--2, 379% ?'z'%'.*C?- 

Rejoined party,  2 7 3 4 4 ,  in GanCl P--b.rfrl 
reported on poor prope~ of Grara nur. m jomns~ h 
[ n, 463 ; r, I 01. 530 J After selecting h t i a ~  a. 4 - 
gslpur handed over to ?arkeon 1st June proossdsd 
furl [ 160.163,456]. ,;. :. ., - 1. :+ -++?.7&*':-qd 

. . . ,-.. ;;,-.;, ;~<-:.,;,~.- gj 
, - < . ..A -d*r .- ? - - . . ?, 

306 ), 6G. to Mil. Dept., 1-2 ;  BY^, ZF.7-52. -~DD;' 
1 6 1 0 4 8 .  'JIDn. 662 (237) .  R a d h a n d b  to 6a. 11-8 
*~~.(Z~),~ODSG.,S-~~S;DD~.~M(W),Z)~Q.~~& . -  . . 



NOTES RIVERS 

Fhilst in Enplsnd emp. on compariaon of the Lndian 
dnndard bars with national stnndnrda, bar  B having beon 
mut (4 ~ O U C ~ U L I D ~ ~ I I  early In 1M4 [IV, 47431. 

He kept cloao touch with t h e  -kern during constict ion 
of the new %inch t h d o l i t e e  b y  Troughton & 6imms and 
Henry .Barrow, arranging their  despatch in separate s h i p .  
[ 153 1, H e  made himsoLf "acquainted u-ith ...p r o p  of the 
English Trigl. Survey ... nnder Col. Colby, and hlur...actively 
ongaged in mi lnag  surreys"'. 

At the SG.'e special requeet for his aastce. a t  
ramat. of Sonakhoda baae-line, he sacrificed a month 
of hie leave, lea~ing S'hampton 267-47 ,  and travel- 
ling m t h  his lately married wife overland via Suez. 
And. Calcutta 4th Sept. and joined SG. a t  Darjeelinz 
1-11-47. After meast. of base-line mnrched up to 
h1u-a with Waugh, lmving Purnea 29-1-48 and 
w l i n g  Dehra 3rd May [ 337 1. 

1-&48, took over ch. hlaluncha party and marched 
it do- - to Sironj -to start  Gt. Longl. Ber. acroas' 
RBjputana [ 2 ,  37-8. 72, 98, 113, 115. 132, 149-50, . 

415,532 1- His &fe and her companion hLiss Caird 
mcd. him, a s m a l l  dau. having d.  in Muasoorie two 
neeh after birth in June. 

With Strange aa asst. carried approx. ser. a fu l l  
220 m. and completed o h .  a t  13 prcpl. stations, 
qend ing  raim a t  Nimach r37-8. 100, 376, 405 1. 
Rivere of Bombsy party had joined for fd. wason, SG. 
hoping that he would profit from Renny'e experience 
tbough Rivere did not appreciate his loss of independ- 
ence [ 56. 392-3, inj. 1. 

. 6-9-49. handed over ch. to Strange to take ch. 
camps. and fd. office a t  Dehra- The Ch. Compr. had 
h n  tr.. to Calcutta 1341. 521 1, and SG. was fre- 
quently on tour [ 337-8 1. His eldeet son was b. a t  
Musaoorie. 9-10-49. 

, 19-7-50, appd. h t r .  h s t . ,  8 post held by Wilcox, 
1832-6, and Waugh, 1835-43 [ g o .  127, 136, 341-3, 
3 7 ~ 8 0 .  394.501 1. Held SG.'e complete confidence 
r 543 1- 

Seaaon 1850-1, emp. with John Peyton on re- 
vision of w. flection of NE. Longl. ser., conng. Gt. 
Arc. with Budhon and Ranghir ser., handing over 
to Pel-ton a t  end of Feb. [ m, pl. 4 ; v, 16, 21, 30, 
63. 86, 92, 153, 346 3: His 2nd. son Edw. Ramsay. 
was b. a t  Dehra, 8-3-61. 

. 

1851-2, in ctlpncitf scl Astr. h t . ,  canstrncted temporary 
o w .  on Bano as. for obene. of lat. and HimHlayan 
attraction, and % arometer erperimenta [ go, 133-4, 5301. : 
Bad long corr. a i t h  M u m r i e  Municipal C o w .  and C i d  
anthoritiea on the  6vy. claim to  occupy abont 7 acres a t  the 
mmmit.  hwtrncted young o5cem. incl. Jamee Walker, a t  
thh obeq . ,  which waa eventually abandoned aa being tao 
& b u t  for oonrttant nse [ 137-8,5391. 

On death of hie father, 18-11-49, Renny BUN. to family 
eetntoe, BomKfield, w .  Forfar, a n d  in 1851 warned SG. of 
wish to  retire a t  cloee of fd. w o n  1 8 5 2 3 ,  bu t  e.a no mil. 
office]-8 could be releasRd during t h e  Burma War [ 194-5 1, 
his reen. had to  wait till 1-1-64. He mi ld  from Calcutta s 
week lator m t h  uifo and 3 childron [ 43, 339, 382, 399, 414 
n.3. 417 1- 

Ln statement of mm'ces dated 1-1-60, he ahowed date of 
lnt  comn. aa 12-6-29, with war medal for ~ o r i c 4  a t  MHharij- 

3"=, "being attached to the c ~ ~ a l r y  dir., nnder h( Gcn. 6ir 
meph -knell for h t  day, and hie ser-iicm =know- 

ledgod ... in despatchoa, 00. oo. 6 1 - 4 4  "'. . 
. -  . 

1 D D n  481 ( 23643 ). &nng to India Ho., 27-3-47. 
'County F a m i l i u ,  1864. ' la ter  KO. 16. 

Afbr ret. lived on family estate nr. Montroae, becoming 
n. and DL, o f  Forinr, m d  corndg. 1-1 Volnntoem. Was a 
k w n  rifle shot, and won Queen'a Cup a t  Wimbledon'. Loat 
money in a t tempt  to develop clay and  coal s t  Borrowfield 
and moved with family to  smaUer house on the  aetateL. 

Compare this autograph as ad. after  1849 with t h p  earlier 
one of volume rv, p. 462. . . ,  . . . .  - 

. . . . .  , 
, . ,. ' 

RIVERS, Harry [ rv, 464 1. Bo. Engrs. 
b. Cape T o m ,  4-12-21. d. 4-12-88. 

2/Lt. 11-6-39 ... .%I. 24-1644 ; 
ret. as hl. Gen. 14-4-65. 

6011 of Harry Rivers, Civ. Conr. TweUendam, Cape T o m ,  
SA. and.&rlotte J o h s n n ~  his wife, dan. of Pieter  L. Cloeta 
and aid. of Col. Ronald Campbell. 

e b  Addimombe. Conolly ( 106/115 ). 
GO. ao. 166-42 ,  appd. 2nd. Asst. QTS., joining a t  

Poona s 8 - 4 2 ;  = b e d  ch. of Bo. trgn. from Jecob 
9-143 [ 382 1. 1843-4, completed S. Konkan ser. to 
Goa fkontier [ 54-5, 62, 72, 122, 379 1. 

184L5, failed to oar ry  N. Eonken or Singhi ser. 
beyond NarbRda E., being held up by foul weather 
and continued sickness of whole party [55, 99, 366, 
460-1, 467 1. 

1&445, promoted 1st h t .  a ~ i .  @ Re. 618 [381]. 

1845-6, carried Khanpisura ser. N. fkom M- 
-gar to hlhow. During Beawn 1848-9. owing to 
accident to theodolite and difliculty of replacement, 
SG. also being di i tk£ied with the quality of his' 
obwe., worked with his parby on ~ t .  LO&. aer. 
under Renny. Taking this aa a lur  on hie o m  capacity. 
returned to m o w  for the rains inatead of joining, 
Renny a t  Nimch, as desired by SG. [ 30,56,101,156, 
162.391-3, bup. I. 

184s60, with new theodolite, took Aramlia eer. to 
Ajmer, thie becoming 8. section of Gurheghar Merdl. 
After recem a t  Nimwh took Abu ser. 8. to Ahme&b&i 
but failed to connect with sea-level on Gulf of Cambap 
[ 159 1- Camed trgn. W. into KEthiBak, and in 
March 1853 took furl. ufter handing over to Naem$h 
13, 5"r. 5-49 56-70 1°39 117, 191-29 380. 399 1. 

6 - 4 4 4 ,  mte to 6G. from rms. Club, 14 8t .  Jsmee' 6q.,' 
London, asking why he had  recaived no official appreciation 
of his eervicee, nor any  reply to lettern &tten to SG. before 
leaving India. W a q h  rcpIied t h a t  he had not  vri t ten 
b e n u s o  of  comtant  touring and lack of o portunity ; he 
did not b o a  Ri re rs 'homeaddre~e  ;:'I fully a L t  tha t  i t  am 
nnbsndnome to allow a n  officer of yonr atanding, zeel, talent, 
energy and actirity, to  depart  coldly without a word of wk- 
noaledgoment of yonr arduous mkcm 01 11 yeera. ... I tm, 
honerer ,  much obliged to you for haring brought the  o w l o n  
to my notice. ... 1 shall ...p mpare a supplement to my report 
and talientaps to  have the omission ineartsd in the  orignal". 

1 .. 
'DDn. 669 ( S O ) ,  Chmp Kota,  1-1-60. 'now held a t  Bialay. 



Aa .mnndtn~nt Co hi* ~ r l i u r  roport, he c ~ l l e d  athntion to 
Rivera' work ; "1 moat willingly h r  testimony to his talent,,, 
LMI.  activity, and energy. for which ... he hha alwaps 
c~mliicuoue, find ie in f ~ c t  clecand to none"'. . . 

On return from furl.. Rivers wrote from h l a h i b a l ~ h n a ~ ,  
0-1 1-55, offering hb b e n c e s  to OTS., ; "1 am not as strong 
as I was and wuld not now stand the hard work I ueed to  go 
through. ... I believe I am far bettor qualified noa  than when 
I was appinLed 8 1st. As8istant. and shaU be glad to plam 
myself again under your orders, for though there msg have 
been some mirmnderstandinp l...shaU always recollect ... my 
official connoction with you"'. . . . . . 

IYaugh wrote a long letter in reply. He pointed oui t ha t  
if Rivers rejoined he would s t u d  ne r t  wnior to  the 6G. 
which might be resented by the 5 o5cera appd. I d .  Aeata 
since he left on furl.; their connont would ha re  t o  be 
obtained. And, as regards strength and actirity, no promiae 
could be made of light work ; "U avowed diminution of 
physical strength and stipulatiom a s  to the  nature of em- 
plorment ... would be embamming i n  the  r e  of an ordinarg 

' ofljwr, they would be altogether incompatible Kith the psi- 
tion of the senior 1st. Ae-sistant. . He should be a model and 
example to the whole Department. H e  m u d  be ~ r e ~ a m d  td ' 

where duty calls, to occupy t h e  post of honour, and 
s n t e n d  Kith difficnltiea %here they happen t o  be greeted. 
... In  fact at this time I want a eenior oficer of more than 
ordinaq vigour". 

Lf Rivers made o5cial application for reappt., SG. p r o m i d  
to la r  thh  before the other 1st. AfifitR. a& then before Gort.; 
"-&dlJ eond this Ietler to  Kasmyth to  reah and if yon 
have any doubts about applginp ' o n d l  some judicious and 
experienced friend such as the Chief EngneerWa. 

No appn. was submitted and Ricers had a '  s u c c ~ f u l  
career in the Bombag Engr. Dept. ; 1857, was 6upt. Ely. ' 
Rlvgs.  . . 
ROBmSON, Daniel George, Ben.  Engrr;rs. 

- ~ - 

d.  a t  sea homeward-bo~md, ss. Trava;~core,-' 
27-7-77. 

2&< 9-6-43 .:. Bt.-Co1. 21-12-67. 
6011 of Daniel Robinson, Col. in Bpankh army, and hie..: 

wife M a y  Anne. - !  

ed. Addi~combe, "first mathematician and first engineer' 
d e t  of tho term ahich left ... in June 1843". 

m., M~~rcsnoric, 9-9-51, Jane  Amelia, dau. of Henry Graham. 

.-. . :  - . -  
left on bettor appointment,, very . b o d y ,  &,d'-&'tmG.j 
to be &char6ed" [ 423 & . . 8' - , : . I  - L"C.  9i1-. wf: 

*.., r. J Route B-. b c l r w n  Wa'ziribY i n d  aimD~'ml --t 
by Robinson and hie a&. were f i e  only ma+ av&bb%~ 
the army on the outbreak of tbe 1868-9 carnp+--a;6r!: 
eon himmlf joined James A b h t t  st H~riyirr- i  Mag l w , - ~ - ;  
aerred a t  battlee of Chiliinwile, 13-1-49, aod G n j 6 f  . 2 1 - ~ f  
H e  gives follouing amount of his inil eerviun='t&'%: 
6il;b camp- ; - .- . 7 1 1 1  ..--,...,&.- 

3 - . , 1846, comdd. mm.my of s. t m. with Army of  ~u&j;f 
p d e d t o  aiegs o f l k p a i n  o o m m h a f 3  m s d s & ~ ~  
1 8 6 7 ;  on surrender of I;ringra, w h W  m + - o f q  
of Bdy. Comnr. made mil. w. of wnnbp m , c u b  &&l2 
JummmLRhore b d ~ .  from Bek to Inaos; ' lB(7,  a@. 
by Sir H e q  L R a ~ e n o e  to mske,avg. o f H a z l t a s  r z p  n 3 J - e  

On muming 8vg. in April 1848, o r d a r e d  to o d r n p ~ ;  
it that sseson, and -"them instruct56xu 'omnpc&dy. 
me to hurry over the  work in i Yem edo;;atzjt 
detailed manner than I . wkshed ''-. Worked-* =! 
through the mine, and on. re- ;to *re airs,-: 
sick list for eeveral month-[  2093. - ;ii,:~'.?-&&$$$& 

Mag 1850, . the M o m  God. anksd BQ.-:~;*+. 
over R o b i n s o d s  servic&fox I, bq.'to 'sf&.& na+~! 
upper Punjab and cover trans-hdus dktri& I*-, 
10, 380 1. -: .: . .., :L i.,;.>...- ,,:&;..A& &?Jb715 -They auggesLed that Robinsob, who +as ;bdhperatirp&. 
" Shoojanpore *' on the  Ri-ii, -might be " r e m d  to_& 
neighbourhood for ... instructing him in the  & c g a p b j & i l m  
which the s w e c s  of the Punjab are expected to mu%-=' 
He might a j t h  ad ran tag^ join yon s t  Mn.woo&ind w:. 
there till be can take tbe field n e r t  cold es~on,%.;it;- 

Appd. to ors. from 19-7-50 cm Re. 61~'%+ 
"but never enrolled amongat .fie m g & u . - w .  - ;1 

of t h e  om. ; neither did he k e i v e  deeignaEi& '&-Mi 
Assk tan t ,  b u t   EM al-8 
Topogrephi& branah'.", , ' ; , -; 

Seeson 1860-1, emp. on s q ~ . .  

bdy. to complete svy. oornmanoed in 1 SM,-.; 
. - 

complete r m e y  af cdxwtd~ '  :flld-&U' 
Jhelum [ I rg; 157, z61d;33j;3633. .  +&&fn&gM 
Debra 8 t h  Juoa 1851, eat ont.4 sna btq.b tilcb 09: 
e r r .  of Jhelum and Pindi dista.thst 'him*. 

FItOS. 1859 ; OB. 
DNB. ; Addirwmbc ( 123 3) ; ~ ~ a r i d m m  ( 121 n ) ; R~.'. m, n e k  8 yeam 1 7.37; 113. 2 1 4 ;  3773!"-- *3>%.-< 

1677 ( 93-4 ) ; J o u r ~ l  T t l c g r a p h i g ~ ,  233-77; RGS. P r q a .  22, Commenced with d party of 3 s ~ b i & - d  
1678 ( 3 4 7 ) ;  ULigur ; Thackera~. ( 223 ) ;  Conollg ( 90/221 ); from 1852 -de rec- p. atx-. . - A  .?%*fl:i? 
Gandcs, n ( 200 n.1, 281-2, 261 ) ; portrait, pl. 24. 

arrd. India 1845 ; at battle of Gobraon, 10-2-46 ; with Ralph 
Toung aurvd. X. bdy. of Punjab when under settmt. by 
James Abbott; oo. GO. 12-6-47, placed under orders of in amears, 1 am,.,apprcbensire of &bw him 
~ e e d t .  Lahore for mil. s r ~ . .  of Hnzlra, l a t e l ~  tr. from repu l~ r  duties. ... The tracing of the p ropeed  muuntain d 
Miharija Gulab 6ingh to British ; ST. carried out under k left k, Lieut. Robimon'apublic rpirit to 
Lt.-Col. Napier [ ZOQ, 317. 363. 544 1. during hL leisure, and ... the businens ahonld be .-. & -  . 

"The establishment -ncfioned a= ample but not pro- between the &mmi.~~ioner and himself"% ,, . ., ., .< ,.Lt.-,' 
cnrable. - In the time of the Sikh dominion Hazirs u ~ a  During residonm a t  Murreo took "an UM 
aluays more or ]*is disturbed, and wan as much dreaded aa .ite for, , , ,ug&g a how. .-. ne j, 

- f 
the  Khyber Peas and, as two new revenue surreys were bJ the name - a d a  ; bormdd to fha roo& 
rtarted a t  the same t i e  [ 269 1, n h o  oKered the Rsme salaries, strAamlet which ah fo- he noh d, 
I never rewived a single application ... in amu-er to mj- adver- Backthome ; to the north by the diff t h e  +.: 
t k m e n t a  [ 423 1. northern streamlet ; to the sasl by t he  cliffs of tbs f h . ,  

" I wae training a munahj and two Eumpean n.c.o.8 of t, the ,& by be cliff8 bm tovar& the -1 
the Sappem and Niners...when the campa@ of 1848-9 of the Hurra River"' I 469 J. &. . ; ;.-. .:,* '2.. . h;--7++ 
broke out, and put a Btop t o  our operatiom. ... 

"Tho three European civilians appoioted as ~ a s j s t a n h  had  
On t h i s  PindiJhelum q. Robbm.& &b 

s t i le  education m d  no knowledge of survey. Two of them - himaelf 8 b p o .  survr.of b$m fdfmt- auiw-' 
. , - - . - :. , . L-.- i f , .  L S..M % &.? 

. .  . .  ,. ; I .  . , .- ; : ,, , > & t  .. ::. .-,\: u7 d'* 5 ;  

' DDn. 592 ( 54 B ), from Rivers ; ( 64. A ), 6G:s replg, ; 647 ( 230 ). 6G. to Mil. Dopt.. 1 7 4 - 6 4  whl- a. O %'- 
1 7 5 (435). 'DDn. 592 ( 357 ). sib.  (361 ), 21-11-55. 'DDe 533;M 396; DO% to 6 G .  1-lm;a. 
Lib. J. 7.73 ; Ingram emp. 1855 on D~cca-Arakan rd. ( 423 n.2 ). ' D D n  42  ( 609 ). lfr12-65. 'Dh 643 ( 2). s-: 
Admin., Labore to 6G., 27-5-50. 'DDn. 21 ( 87 ), 6G. to E L  Dep t ,  17-661. ' D D n  M 8  ( 18) ,  Bd 0f .M- e:' 

. . A -  _ , . - . . .  - 
1 1 - 6 5 2 ;  713 ( 27 ), 6G.'sreply 314-62.  . *DL)n. 712 ( 9 7 )  und., pr. 1852. 

' " ' 



reugh's: Irrstrucfiorw ' fw Topographical Surveying 
[ 282 1, he brought the ar t  of planetable s r y .  to the 
khest  pitch, and himself drafted a note t h ~ t  was 
rnbodied in.thd deptl., handbook and remained "the 
pgt wO;d: 'for the next aixty years [ zSg-go,J1. 

~ i s ' ' ~ a r t ~  became the ?egulet training centre for 
icrpo. training for all suitable asste., and from 1853 
w '68 hie leading survr. end dmn. John Jamm set 
the Gtanderd for 'deptl. topography [ 4. 10, 124, 144. 
131, 285-79 7-91. 317. 414,.424-5, 427, 44671.' 

During 1857 h e  a n d  his par tg  "rendered good service 
doring the pe t ty  rebellion near Munee;  ... from his know- 
idge of the people a n d  country was pble to  make himself 
=ost useful [ 482 1': 
1860, on completibn of the'' Pindi4helu.m svy. 

party was tr. to svy. of Gwalior and Central India 
[ 189-90; 214, 518 ] ; Robinson took a month's sick 
leave from 20-3-63 after shooting accident ; a bullet 

i through hia right hand. From 10-1 1-63, acted aa 
I n s .  during Walker's abaenco on furl. and then as 
DSG. Rev. S v s .  254-65 when Thuillier took furl. 

: For some yeare found situation a n d  proepecta with Svy. 
mrnpared nnfarourably a i t h  those of his contemporarias 
in other serPices. Waugh pressed hie immense value as 
tap. oEcer, bn t  G o d .  refused to  take a n y  action until 
Thuillier raisad t h e  case v c v  strongly. They then raised his 

'ataff salary to Rs. 80i) pm.. " or t h a t  of a Superintending 
Engineer" [527] .  They did not, however, agree to  a special 
topo. charge for him in Central and Kestern India [ 387-8 1'. 

ProteRted against Waker ' s  appt .  a s  STS., Walker being his 
junior both in mil. 1st  comn. and appt .  to S r y  [ 388 1. 

Though- loth to leave' t h e  Svy. aozepted appt. aa DG. 
Telegraph Dept. to a c t  irom 5 7 - 6 5  being confirmed t h e  
following gear ;  "During his tenure of 12 years t h e  tele- 
papb spread over Ind ia  a n d  were connected by overhead 
and submarine cablea Kith E n g l a n h  H L  zeal, activity, and  
marked administrstive ability enabled him to place the Indian 
Telegraph Department on a thoroughly eound footing. ... 
b death in 1877 while on his way to England was a heavy 
blo? to telegraphic progress in t h e  E a s t  [ 141, 388, 400 I"'. 

- .  . . - ..- 
ROW, 1~illiam'~l;ene'. Ben. Inf. & sc. . :' : - 

bapt., Calcutta, 18-7-24. . dl 16-7-78. 
Ens.  2 % 2 4 2  ... Bt.-(31. 23-2-73 ; 

. : ret. aa M. Gen. 5-10-74. 
Son of John Row.. Surg., Ben. M e d ,  and Charlotte E m m a  

hUp wife. 
m., Hove, Snaser, 30-1 1-59, Fraderica Esther  Emma.  d a u .  

of J o s e p h , A m e a b q  ; twim, son nnd dau.. b. Haz i r ib igh ,  
12-8-60. .: 

from 2?-11-53,'~~. Offr. P a D . ,  embankments, Belasore. 
27-1-66, appd. Aast. Rev. Surl-r., No. 2 Div., 

B u r d n b ,  Smyth commending his " howledge of 
surveying and levelling" and hard-working and buei- 
nws-like habite. * a 

1-10-67. on Sm-yth's departure o'n ' furl., aaeumed 
ch. and moved party from Nadia into S. Dinijpur. 

; "Being very weak in health, and wanting in the 
I energy  and power of supervieion which are eesontial to 

Qccese, hed very poor mason's work [ 243. 251, 398 1'' 
16-12-58, furl. on mc. under oo., 17-1-5D. 

, . Nny 1860, on return from furl., appd. to No. 0 Div.. H a z i r i -  
, high, and tam "probationer" now dropped. On appn.  for 

independent ch., 60. rep l id ,  24-6.61. "Looking to t h e  
mquirementa ... eassntial in sn oEcer  conducting indopendent 
opzrations in a difficult' country, '  ... a n d  having in mind;  

. your management in Dinnjepore District. ... i t  appearn to- 
m e  imp&ble to comply with your wishes. ... I a m  fully 
p e n u d e d  of your value aa an o 5 c e  man. ... or  in a;,- 5 3 c h .  
no t  requiring very great personal exertion in t h e  field"&. ' 

Promoted to  Ri. 350 pm., af ter  inspertion of party by 80. 
31-7-66, r e d .  s t  hb own request, being commended b y  

6G.  for "amiable and conciliatory character"' [4w]. 
. .  ' . . <. , , , -  

SAXTON, George Harper. . Mad. Inf. & so, 
. , b. 29-1-20.. d. 20-1-1901. , 

" Ena. 11-1-33 ... Maj. 31-12-61 ;  so. 18-2-61 ..- 
Bt.-Col. 1 1 - 1 4 9  ; ret. as N .  Gen. ( 1-7-74 )/167-75. 
Son of Chaa. Ssxton ( b .  1783 ), organi t ,  of Dodington, 

Whitchurch, Salop, and  Anne Maria Scoltock his wife. 
ed. a t  private sch., Whitchurch. 
m., ls t . ,  Secundefibid,  23-7-45, Fanny Maria (Frances  ), 

dau. of Peter Harris .4bbott7, o5c ia l  %wignee bnkpy.. court, 
JiAbas, and  sis. of .?I. Gen. a. D. Abbott  ( 1 8 1 6 9 2  ), Mad. 
Inf., QB.; two of their 5 cbildr\n d .  in infancy, and  she d. 

~30-7-53. under tragic circs., aged 33, on boat  journey up 
BIibHnadi R., a few mo. after birth of dnn., Fanny,  a h o  m. 
Rev. B. A. Oram ( 1846-1913 ). 

m., Znd., in England. before 5 7 4 7 ,  ELiza Julia, aged 20, 
dan. of Henry S. Boulderson, ~ o s .  [rr, roo,  4791; ahe had 
one 809 and 4 dam., and  d.. Woking, 2-1917. 

las. 1857 ; wos. 1898. 
OR. T o p .  1 8 7 2 3  ( 1 4 ) ;  ob. notice, f3J. x m ,  1901 

( 5 3 9 4 0  ). Portrai t  [ pl. 26 ] h m  oil painting by Chas, 
B a r t e r  ( 1809-79 ), DNB., taken during furl. 1856-7. 

a n d .  Lndia 14-538, and pasted 38th m m .  
moo. 24-4-49. . " a patronage man without. 

previous 8 9 .  experience - [ 385-6 1, appd. to ch. 
Ganjam top0 svy., joining Coast ser. QTS. 11-7-49 . 
for t ra ining under Thorold Hill a t  hlidnapore. . 

Hill reported 24-43-49, "Sarton ... baa good abilities and i~ . 
attentive to work. Thi~ wet weather he b practising st 
computing, etc.: ... I ahall now p u t  him to work on prin- 
cipal angles and probabilitica, spherical excess, and ...p rin- 
cipal trianglm, and  after tha t  we Kill go to the latitndes and .  
longitudes. ... Aa -on as t h e  weather d l  permit we wi& 
go to nork  with t h e  planetable, ... but it rains so much n o w .  
and ie so damp t h a t  we mudt wait a little"'. 
[ a n d  later ] " H e  hae completed a surrey with the  plane- 
table on a large scale of the  c i t r  of b l i h p o r e ,  the  canton- 
ment, civil etation, and their enrirons. ... Hea also had  . 
practical instruction in o b r v i n g  a circumpolar s tar  a i t h  t h e .  
great theodolite, anil also in obserring azimuthal t enar t r ia l -  
-lea. H e  has  also practiced rag.trscing a i t h  t h e  small, 
thmdolite, and seen the  method of building towers, and', 
selecting principal and eecondnry stations, and  is now e m -  
ployed on a minor series in the  valley of Gubanrika River -  
Kith the 12.inch theodolite, a n d  a h  a t  the  aame time filling - 
in the  details Kith the planetable". 
"In my opinion h e  ia perfectly to proceed to  t a k e  . 

charge of the party in Ganjam"ID. 
. Appn. for . posting to QTS.. being refueed, he - 

aaaumed ch. of Ganjom topo. party a t  Berhampore . 
during May 1850, with the w a l  Madraa d e s i p t i o n  . 
ASG., and staff 8ala1-y Re. 360 [ 363-4, 421 I- . 

Taking the id.  during Dec. lor s v .  towards A n g d ,  he h a d ;  
to return to  cantonments the  1oUowing month h a ~ g  " w i t h ,  
ho of b& -tants and a considerable proportion of his 
eshblishment ... been at tacked by sickness of 8 m r i 0 ~ .  

'.' l M a r h m  ( 121n. ) ; B o n d h L  o j  Topography ch. v, Pla&ling, ( 9 ). S D D n  643 ( 187 ). 6G. to Mil. Dept.. S10-47. 
'DDn. 714 ( 161 ), DOB. to BG., 30-5-69; D D a  2 ( 188 ), Waugh to % I .  Dept., 1-3-81 ; 713 ( 3 1 0  ), Thuillier to Mil. Dept., 
l7-8-81 ; G o v t  authority, BMO., 14-8-61. "I'haokeray ( 2 2 3 )  ; Gandm, n ( 281-2 ). 'DDn. 43 ( 7 ). ' f3R. Rev., 1867-8. 

.'-llinR from family le t te rs ;  infn. from family records has bean liberally auppUed by g: &u. Mi88 E. M. O n m  and k~ Corn&. 
'. w. Sgxton, Idtd EX.. g. son ofDr .  Chas. Saxton. ' Patron,  Sir Henry Pottinger, Govr. Madras 1847-51 [ 4 3 7 4  1. 'DDn. - 
507 ( 65).  " DDa 699 ( 6 ), 2%340. . , . . . . . 



Ch~rnoLat,  from Che effed. of whlch U. Snxtoa now lies 
dnngnrooaly i U  at Cattack " [ 467-3 1. .- Thin m a d  diarurter is 
t b ~  mom to tm 1amenLod inrumoch M grsat pbina bnd bean 
h k e n  to train Lt.  Snxton to his dutiae, and he had entered on 
(barn u i t b  oommendabk real and  energy"'. 3 

T l l i ~ . ~  w a n t  better n e r t  sczseon w o r k i n g  6w. 
t h o u g h  T n ' b u t a v  h f a h l l a ,  renoa-ned  fox t h e i r  atro.-  
o ious  o l imato ,  b u t  to mxpe riak o f  f e v e r  S e x t o n  only 
s t a y e d  o u t  3 mo.,  Jan. to M ~ o h ,  c o m p l e t i n g  a good 
a r e a  o f  t r g n . ;  "I h a v e  g o n e  t h r o u g h  i m m e n s e  ex- 
p o w e ,  both d a y  n n d  n i g h t ,  a n d  t h o '  I h e v e  ... 
e n j o y e d  excellent ,  h e a l t h ,  s u c h  ... e x p o s u r e  m u s t  b e  
pre jud ic ia l  to h e a l t h  in t i m e w 2 .  The o u t . t u r n  o f  
p l n n e t n b l e  B\Y. TJM a l s o  g o o d  [ 26, 2 8 9 2 .  

X?aug% was p l e a s e d  +t.h t h e  r d t a  ; "This i~ the 
f i r s t  smmn f o r  gears that anything s g t e m a t i c  h a s  
b e o n  . ~ c o m ~ L k h e d ,  a n d  n m o d e r a t e  q u a n t i t y  o f  a o r k  
o b t a i n e d  w i t h o u t  a o c i d e n t  and d i s o r g a n i z a t i o n .  ... 
??lo B U C C ~ * ~ B  YOU h a v e  a 4 1 i o v e d  ie f a i r l y  a t t r i b u t a b l e  
to y o u r  a b l e  m a n n g e m e n t  "'. 

H e  attributed the het ter  fortune of Gaxton'a party "to 
' m y  haring postponed the  nsw1 data for taking the field, and 

. 'to 'the precautions s u g ~ c a k d  in m y  medical i&ructions. ... 
a p t a i n  Gaston reported tha t  he was eucceasful in  the  t r e a t  
ment of all ctlsns, and  t h a t  a general c o d d e n c e  had h n  
thereby impired among the  r6tabhhment [ 464 I"'. 

B e  went. on to rwd. Saxton for a special i n c r a s e  of pay 
which the Dirsctors sanctioned under their letter of 2 2 - 3 3 4  
1 385, 398 I. 

SaxLon was o n  e x c e l l e n t  tom w i t h  t h e  p o l .  
a u t h o r i t i e s ,  and o n  7-9-53 w a s  g a z e t t e d  h t ,  to 
aoo.  o n  6 W .  F r o n t i e r ,  w h o  f o u n d  him " a n  officer o f  
g r e a t  exper ience ,  ... v e r y  c o n c i l i a t o r y  i n  aU h i s  d e a l -  
ingR w i t h  t h m e  r u d e  t r i b e s  " 5 .  T h i a  m a g i s t e r i a l  p o s t  
w a s  o f  p a r t i c u l a r  \.slue in a e t t l i n g  local  b o u n d n r y  

-diwputes [ 285,  527 1. 
U n d e r  Qovl.  a:. o f  18-10-53, cjbal i6ed 8 6  i n t e r -  

- p r e t e r  in the O r i y a  language, a n d  c l a i m e d  that t h e r e  
was " o n l y  o n e  o t h e r  o f i c e r  in the a h o l e  o f  I n d i a  

in Orenh". He h a d  a l r e a d y  p a w e d  in F e n i a n  
- a n d  ~q L l t e r p r e t e r  in E I i n d o s t s n i  a n d  T e l e g u .  

. f ix ton  hsd  long been i n t e r s t e d  in g e o l o g ,  but the 6 G .  
. d i d  not encourage such dirtractions from hie prof. duties 
- a s  s u r n .  [ 142-41. Tbe bladras Gort . ,  hoaever, had 
. w k d  him for reports' and.  writes Gaxton later. "I wpplied 
mY*lf Kith a f e u  geological  tool^ and collected some s w i -  
m e w  of pchblm and rocks which ... wem submitted for exami- 
nation in t h e  Calcutta Bluecum, bu t  were no t  of much intorest. 
3 engaped a r i l l n ~ e r  near one of t h e  principal rive rs... nhere  
t h e  axnd ... had for age6 b n  searched and  w d e d  for gold ... 
need for ear ornaments, etc., worn b~ tho women. I n s t , c h d  
t h e  ... pwceta which took t h e  whol;,da~. Kith a d t i n g  bit of 
gold not larger than a pin's head. 

IJe watched the rillage iron-amelters produce "a lump of 
k o n  mou& t o  make one or  two trpa-felling axm. 1 umta 
.an arconnt of thee3 rode $- Kith diagrams, which were 
.patkhed in . the Ben& Agjatio 6 a i o t g 1 s  Journal. ... I 
- d o r o t 4  a fen  day to visit t h e  Talchir om11 field w h i c h . . b d  
mover ae y ? t  baen riRited by  an^ European. ... 

"In tbe year 1856'1, r h n n  i n  En@ind ...- ihr. on17 
furbugb 1 ever had during m 36 gears of Inb 'an @ern'-I.., 
.,bed to.. .the W o o l  of  dm%, ... a t b n  ding... 8 full uerim 
~f lectures, ... a t  t h e  conclnaion of which I...was elected a 

3eUow of the  Geologi,cal 6ocietg"'. 
E a r l S  'in 1 8 5 2  he h d  &ked for I?. young dl. ofGoor . . . .  . . . .  . ' . .  , 

. . 
*D!h. 692 ( l 9 5 ) ,  %a. toMil. Dept. 80-1-51. *D 

aDT>n. 649 (a), 80. to Mil. DepL. 16B-35. 'DDn 648 
7 om. memo. of 20-3-1900. 'DDn. 691 ( 242) .  6 0 .  Lo 6ax 
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. , .  w., And t h o  80. agreed t h t  i t  w d d  be =-- . - ._^ v e r y  dea i rnb le  for i te e f R c i m y " ,  . .- . .,,, , = ji 
"Tbs p n t r w a p  rmta with the  C 7apmor = 

General, m d  I can only ... m m m e n d  when t h e  pro%- 
qualfications a r e  of t b e  lugheat order, ... ~ t b e r u i . ~  
ference in s question of  patronage would be improper TIf 
you k n a n  of anFone of high mathematical attainme& and 
qualiljeationu ~1 a drnfbmnn,  I think t h e  bringing fomd 
hja name would be well reairtd"'.  

, : ~ - i - ! ? . . ~ :  
.It w e s  not u n t i l  July 1 8 6 4  that Depree, a n e p h  

o f  6axton 'a ,  wae free to a p p l y  for appt. w h i c h  -' 

a p o v e d  u n d e r  00. OG.  in 0.. o f  20-10-54 [ 171, 386, 
495-6 1, a n d  S a x t o n  a m  d e l i g h t e d  w h e n  h e  j o i n d  5 
Doc.  A b o u t  t h e  e a m e  t i m e  the SG. p r o t m t e d  aga& 
8 CDU frm t h e  h l a d r a e  A r m y  f o r  Sexton's ret- &, 
m i l .  d u t y ,  a n d  o b t a i n e d  o r d e r s  f r o m  t h e  Suprema: 
G o v t .  f o r  his r e t e n t i o n  with the 6vy.' [ 3 8 2  1. - .. 

Brom about 1852, G u t o n  had obtained p e r d o n  &, 
spend some weeks eoeT r e a r  at Pnri  on t h e  eea-coaat. 
[ 3 8 6 )  and he took advantage uf this  re$arl_r for hie a 

.and chjldren during the  ho t  atrother. . - H e  had been a n s w .  
about his wife's heslth for some t i e  before t h e  birth o f r  
h u .  at  Puri 6 th  h y  1855, and he a s k d  for a month's bve 
from Cuttack, writing 21-7-55, t h s t  h e  might t ake  her  dovq 
to Calcutta for journey to Enghnd- 6he  got ill on t h e  way 
and d i d  on t h e  r irer  boat  coming back f iom False p i  
ljghthouse only 9 daxs later. The  r iser  was in flood and it 
was  five days before t h e  boat could he brought u p  to  Cot&+ 
a h e r e  ahe nafi bur. on 4th Bug. . - 

. - - 4 : .  
.It wae under the  strain of these troubleh t h a t  6 a x t o i  & o h  

a n  unwise letter to 6 G .  pr-ing for his t r a d e r  from t h ~  
Bla&sa t e r m  of se r6ce  to the more generous t e rn  of 
Bengd G o d  Waugh k t s d  on i t s  a i t h d r a n a l  Kith fall 
apology. Gaxton readily wmpfied [ 395 1, b u t  had l m t  his 
opportunit;r, and  i t  waa not  until 1859 t h a t  t h e  Madras tope.' 
8-. were b r o q h t  into line ~ 5 t h  tbeir bm. o&. of B e n d  - - 

. . [ 3999 455 I. . . 
H e  a ~ ~ L i e d  in ru'ov. f o r  15 m o .  l a v e  o n  mc. .  first . . 

t o  C a l c u t t a  a n d  t h e n  " t o  e m b a r k  -finally f r o m  the 
p o r t  o f  h l a d r a s  as I h a v e  i m p o r t a n t  m a t t e r s  to 
a r r a n g e  t h e r e . "  h a v e  was s a n c t i o n e d -  u n d e r  00. 

o f  7-1-56 a n d  22-2-56,  a n d  he h a n d e d  oxVer t~ 
D e p r e e  8-4-56. S e n d i n g  h i s  3 c h i l d r e n  by t h e  C a p e  
r o u t e  a i t h  a f r i e n d ,  h e  h i m s e l f  t r a v e l l e d  o v e r l a n d  
b y  S u e z  [ n, 175 ; v, 3 8 6 ,  4 2 G 7 ,  429  1. 

Ghortly before tbh end of bib furl. h e  m s m e d  for the 2nd 
t ime and whilst in Paris  a t  the  start of the return journey 
overland they received, 9-7-57, a telegram from the bride's 
father adrising her to  abandon t h e  journey on account of 
t h e  o u t b m l i  of the Muting. They took no heed and Gsxtan 
resumed ch. fmm Deprw on 2-9-57. The O r i m  my. hnd 
now been expanded to two parties, Garton hovir~p gooera1 
responsibility for the respective propammrs ,  and both parties. 
coming under the  ordera of the  DSG. [ 4,173, 4771. 

O w i n g  t o  t h e  d i s t u r b e d  state o f  the S a m b a l p u r ,  
a r e a ,  a o r k  w a s  d i v e r t e d  f o r  o n e  s e a s o n  to t r p .  of 
the c o a s t a l  s t r i p  a n d  i n  J a n .  1 8 5 8 ,  S e x t o n  t o o k  up 
w o r k  nr. t h e  C h i h  L a k e  nnd w o r k e d  X. t o w a r d s  
F a l s e  P o i n t .  W o r k  w a s  m u c h  i m p o d o d  by . v e r y  
thick j u n g l e  and  the  m u l t i t u d e  o f  . s m a l l  t i d a l  

. . 
c r e e k s  [ 28. I 73-4. 2 6 3  1. . . , . .  

V a u g h  a r e  no t  a t  all plerrand with t h e  v o r k  of 
1859-9, through t h e  rough c o u n t v  of t h e  'IkihutarJ. b1ahiL 
-towards 6ambalpur;  he thought Gartan had cot  his fd 
season far too short, a n d  had n o t  pufihed t h e  s q .  on with 
vigour. Fie mitickad t h e  maps  r o d  drawing. '6arton'r  
. 1 _ .  _ _  ' 

. . r  

9 181 ), to 6G.  I-?. WIh. 60. to Garton, 6 - S - i ~ .  
), d1-s. *~pnld  by m m mc., n-. 

, 7-9-52. *BHO. 29-1651. 
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mactions worn ~ t rongly  e x p m ~ o d ,  and brought a sherp young, I feel sure my ad-.-jce would tend to  laad him in&, 
rnbuke, F a u g h  writing to the  DSG. tha t  " the tone and style etndious and m y l a r  habits'". 
of this correepondence is no t  satisfactory. ... Captnin Sar ton  The nephew w w  poeted to t h e  party under 00. ao. of 
m n ~ t  conform to the  jndicioue orders e v e n  by the  Deputy !&847, but  reed. 2 - 1 M 7 ,  after only 2 mo. a t  Ootacammd, 
Gurreyor General [ 174-5. 282-3, 291, 367 1. to join mil. e rpn .  t o  A b b p i n i a .  where be waa mentioned b 
. From 1860,  S a x t o n ' s  p a r t y  w o r k e d  s o u t h w a r d s  dispatch-. H e m .  in Dec. 1869 and d., London, 20-2-76. - 

Hia tr. to Staff Corpe in 1861 had saved Saxton &om through the jungle-covered hille On the reversion to regtl. duty on promotion to major, an old de 
b o r d e r s  b e t w e e n  G a n j a m  a n d  t h e  CP. [ 387. 400 1. by which t h e  Dept. had lost. many a valuable ofti. [ 384 1. 

The K h d n d s  and o t h e r  hill t r i b e s  w e r e  s h y  and Granted 2 years furl. under Mad. 00. 16-12-73, miled from 
u f i e n d l y ,  and e o m e t i m e e  def in i te ly  h o s t i l e  ; d6k- India 3-!&74 again taking overland route. " I had always 
runnem signallers were interfered a i t h ,  and intended ...to...p ubliah some memoirs ... of m y  experience,  ... 

hut ... the  stesmer on which our bagsage wae ahipp ed...was 
m p p l i w  most to arrange ' 7 6 1  1 wrecked and everything belonging to my l a d y  and mys.-lf, 
completely c u t  off £ram the rest of t h e  D e p t . .  S a x t o n  including ... diaq- and notes, ... was utterly lost. 
h e l d  o n  s t o u t l y  u n d e r  t h e  h a r d s h i p s  o f  t h w e  d e s o l a t e  "hly health also, surely the  result of remaining so long 

his msts. conetantly bopping out under the OD such serrice, ... was for some y e a n  in such a threatening 
condition t h a t  ... I waa induced ...to accept the  ten yeara 

pestilent climate' Ln hie capitalization, and retired, to  t h e  very seriom detriment of  
h e a l t h  b o r e  u p  s e a s o n  a f t e r  s e a s o n ,  b lessed  b y  t h e  p m i o n  and rnilitaT rnnkS". 
annunl r e t r e a t  to O o t a c a m u n d  in the Nil@ Hills His g.dau. n r i k s  that he "settled in Exeter where he 
w h e r e  h e  h a d  8 b u n g a l o w  f o r  s e v e r a l  y e a r s  [ 167-77 1. took part in the life of the city. He wa.s a governor of t h e  

He  through part of the where the Merriah DevOn ' Exeter and worked for other 
t;scrifices were being mppreE.sa4 [*, 484, 

and for aU musical actirjties. ... He learned, a t  the age of 

BT. aumnn ; v, I 70 1 ; ~h~ last instance of the being abo' t 70, to play the 'cello '. ... H e  had Strong op'dons on 

inkndd victim-an woman-and bi-metallism, and was an advocate of decimal coinage. ... 
wme of her sRveral were rmcnsd before sunrise Late in life I found him sitting in hie garden with a large 

she aodd surered &2crifice. ... A strong party volume of Persian script, reading ... Hindustani; I was ahown 
of the sebundS police surprised the assembled crowd the  right left =ding. On Sundare he to eerece  a t  
and brought away the .ac>man.  ... I now h a r e  a pboto of the He was a successful and  fruit grower? 

the w o m m  ss &e appeared. ... budding and grafting his own trees8 ". 
"My surrey d u t ~ e e  took me next morning into a hill After hio rett.  the SG., Thuillicr, sent him a aet of the 

conntrg where these had been and m a p  pub. from svys., mounted Atlas in a case, and in 
nnmerous rillage* were.,.h-ing into hiding places 1854 Depree, now SG.. sent him a bound vol. of all hk annual 
round. & I on a n  elephant pad t b u g h  a n  open In to hi offer to these to be  mcd. 

bit of I was no doubt taken oficer o f t he  letter from pncs., Sir Clemenb M a r u a m ,  8-1-99; "Lf SOU 

drearled Suppression Department, ... I came near to,., the Kill mnd your OriRia Atln3 ... i t  will be placed in the  Council 
drine a sacrifice, ... I got from the elephant Room for the  31emben of the  Council to  look through i t  

and took p o c c + o n  of aU the rude paraphenalis. ... A great a"0 in the uap Room until afLer the 

eyes were peering at me, ...,My troihies are now in the shall also be much pleased if yon would also send for exhibi- 

Calcutta Alueeum. ... ' 
tion the  cops of the Saxton Atlas, ... and the mnnuscript 
m a p  drawn b j  Christopher Saxton I$. 1570-96 ; DA'B.]. ... 

"In and bornday dLaputes... The  paraue] &tween your Orjssa Atlas and tha t  of England 
I had a large experience. ds I was invested Kith judicsl by your eminent Elizabethan namesake very power [ '7O. 5261s I vO1unh,red to undertake oEcial T o  this Saxton noted ;  "My work and that  of Christopher e n q u j  inLo boundar~.  cases. ... In this r a y  mg.Atlas ebowa 
ecseral thouwnde of miles of boundarj  ... clearly defined. Gaxton were each about 50,000 square miles". 

betnocn the  numerom independent states, ... including ... the 
limits of the  two Presidencies. ... The disputes between Raetar S C R L A G L h l ' W E I T  ; f o u r  bros. ,  H e r m a n n ,  A d o l f ,  
and Jaipur Rajnhs were eo serioua tha t  the District ... Of5cers R o b e r t ,  Ernil. G e r m a n  Scientieta.  
ware directod to attend, aa my -k%e.som in one instance, and 
w Joint  Cornmimionem a i t h  m p e U  in a second iaetnnce. Eons of Joseph Schla+ntweit, eye-surgeon of Munich, who 

"With them exceptions, without the aid of any  other d .  1854, leaving sir sons. inc1.- - 
05cio1, e r e v  disputed bit of boundary waa settled by me Hermann,  b.  13-6-26; d., Munich, 19-1-82. 
pownally,  without a single appeal"'. AdoU, b. 9-1-29; murdered nr. Kiahgar, pr. 2-7 

O n  R o b i n s o n ' s  t r .  t o  t h e  T e l e g r a p h  D e p t . ,  1 8 6 5 ,  J R 0 3 .  29, 1859 ( cxuvi i -v i i i  ), [ 146, 528 1. 
Robert, b. 27-10-33 ; d., Giensen, 6-6-85. 

t h o  s p e c i a l  al lce.  o f  R e .  8 0 0  a l l o w e d  t o  h i m  in a d d n .  E d ,  h.. 7-7-35; d., Zwoibrueckon, 20-10-190%. 
t o  mil. p a y  a n d  al lces.  w a s  g r a n t e d  t o  S a x t o n  " i n  The  3 eldest bros. vkitad India between 1854 and 1857, 
c o n e i d e r a t i o n  o f  ... long a r d u o u s  services" [ 3 8 8 ,  5 2 5  13. for scientific resoerch; the 4th. Emil, arranged their colleo- 

One of Sarton'a  most -fd ac~it.8, of th- later was t iom and edited their memoirs in ~ e r r n m y  [ 144-7 1. 
John Harper, whom he brought out  on hie return from furl. H e r m a n n  and AdoU, b o t h  i n t e r e s t e d  in g e o l o g y  
in 1857 [ 4 2 2 ,  431 1. Harper had been introduced t o  him by a n d  nmgnet i s rn .  h d  e x p l o r e d  a n d  o l i m b e d  in t h e  
Dr. Chas. 6axton. I& eldest bm., who was hd. master of M ~ ~ ,  pub . ,  1850  and 1854, aith R o b t . ,  t w o  vole.  Newport GI. 6ch. 
: H e  naa less succewful when ponuading a nephew of his d e e c r i b i n g  t h e i r  w o r k .  

to  join the party. Chse. Clifiord Saxton wee b. 18-142 ,  T h e y  w e r e  a n x i o u s  to e x t e n d  t h e i r  rresearchee t o  
of Dr. b., the  hd.-maahr, and comnd. to  Mnd. ~ r t .  the H i m i l a y s  and in 1853, w i t h  t h e  a t r o n g  m p p o r t  

1 2 8 6 8 .  Elin uncle applied, 2-, for his posting to o f  B n r o n  H u m b o l d t  a n d  the m. o f  L o n d o s  o b t a i n e d  
Art.  at Cuttack;  "I a m  convinced tba t  the hahita of the ~ i ~ ~ ~ t ~ ~  Bero. to pureue maPoti,, ~d character of an officer a re  greatly iduenced  for good or 

b a . . a t  fie bog-ing of his so svy. o f  India b r o k e n  off b y  C a p t .  E l l io t ' s  d e a t h  m,' 
been in Englaod and Been much of my nephew, who is very I 18-9 ; v, I 44-5 1. T h e y  w e r e  to w o r k  u n d e r  iegis 

'irrcguhr armed police ; Bdaon.J&on; sanden, I ( 467 n.3 ). noas. .  203-1900. 'GR. T o p . ,  18- ( 10) .  'DDn. 
728 ( 2 ), to LO. Bt. 61. Gaorge,  25-868.. 'commuting j pension, o m . ,  204-1900. 'Mi88 Oram to REP., 25-10-1957; 



af the 6 G .  and were eech given reneonable al lces.  
0 1  . 
on condition they travelled .by soparate routes. 

h a v i n g  Engl~nd  20-9-54, they landed a t  Bombay 
26th O c t . ,  bringing Robt. with !horn; we do not firid 

, .- thet he drew ,my  aUces. . .. 
A general acconnt of their work and travels bae hem 

[ ~ 4 5 - 7  j: but  other dctails &ar be added here. - . 
,On vullt to Kumaun in 3855, A ~ O K  and ~ ~ b t .  

Nain Bingh and other mlatived of D e r i  Ggb., ~ ~ ~ ~ ~ ~ f t * ~  
old friund who Fa8 still alive [n, 431; v,  4463, a n d  like 
bloorcmft they vieited Gartok in dis~iee. T h . ~ j  climbed 
par t  w a r  u p  Kamet to ahich  they gave the  name ni Gamin 
[ 86-7, 147 ] ; they erplorod the  glaciers of h'anda Devi. 

I n  DRC. 1655, ItOht. risitod Amarkautak which h e  had 
Leas told was 7,000ft. above t h e  sea, though no  mm. bad 
aver suggested any  remnrksble ht. f I: 29-30, index ; m, 
517 ; IT, 477 1. B e  made i t  3,850 by barom-tar 4 344 1. 

29th May 1656, H e m m  and Robt.  left Eimla for Leh. 
Hermnnu travelled by Uppsr Butlej, Gpiti. Parang L9 { 202- 

3, 234 n.5 1, Tso 3lorari ; Robt.  ria Knlu, Lihnl, Bira 
Z c h a  la, finding Hcrmenn at Leh 30th June. 'Learing Leh 
24th July they c r o w d  Baser and Karakoram passes, then 
;BILSt to Gnenlun Range Iz37-8 1, claiming to be ihe.€u+ 
Europeans to cross these ranges [ 446, 448 1. 

They kept  their plans socmt; ':It a a s  v e q  important ... 
to folloa a route not  generally taken by caravans trading to 
Tarkand .  -.. Oor chief guide therefore proposed..a direction 
a i t h o u t  any trace of 8 road from the  lh ra l to ram Pass. ... 
OD leariog Ladal; we had nineteen horses m t h  us, of which, 
however, a e  lost seven between Leh and Sumgal. On the  
13th August, ah i le  crossing the Elchi Pass, we nere  overtaken 
b j  a riolent Enowdorm. The cold a m  intense .during t h e  
night, and two of o w  bo mas... lying close to oar vary feet 
died from the  efiects of it  ". r . :  

AdoLf hsa left Simla at  the  eame t ime and travelled to . 
6kardo r i a - K u l u  and L s h u l ;  he had then erplorad t h e  
mountains and glacierr; round Nanga Parbat  before joining 
his bros. a t  Grinagar [ 76-7 1. 

Early in 1857, H e m n n  visit& Kgtmandu and 
was allowed to make obsns. and ~ l i e t ~ h m  "without 
let or hindrance". Though his obsns. had no fixed 
baec, he was not afraid to dispute the Survey 
identi6cntion of snow peaks, and hic clakm w e r e  not 

disproved till Wood's vjei t  in 1903 [ 95 j. 
Sailing from Calcutts Bermann inet Robt. in E g ~ p t  in 

M a 1  lS57, t h e  l a t h  haring railed irom KarTchj, and the1  
returned to Germany.togcther. 

Adolf remained behind in order to make another viait to 
Central Afiia and a m  murdered nenr K h h g a r .  It a m  
~ e v e r a l  months before his fate became b o r n  in India. 
Enquiries nero put in hand in many quarters and idn. was 
collrcted from his folloacrs and  from people of TLrkand 
a n d  other places. H e q  fjtrachc.1 in Kumaun, &ox in 
Kulu,  and Johnson a t  Leh. a c r e  a m o n p t  those a h 0  collect 
ed most. From thew various accounte i t  appears t h a t  when 
Adolf rwcbed Tiirkand ho found i t  under aiege b j  Turbris 
f r o m R o l a n d ,  eome 300 m. R. of Eitisbg&. "Hesea t  back one 
of  his eenants  to K8ng-a vith feports . a n d  obsns., and 
earthed R. toxards I i a g a r ,  nr. which 'place 'ha a a a  
aiezed bg another Turki 'leader, and murdered ajth two of 
hie  follower^. The pr. date, 26th A q . ,  ne dedp* from 
&-ants' noie of d e r  moon [ 5071. 

H k  Lad! was brought back to Lndia bj one of his senants ,  
h o e t  bf hia notes a n d ' o l s u .  w ~ T b  ,mreCnied q.nd'%pt'tq 

hie brqs. in Germany 1 76-1 1. * ,. - I .' 7 '. ' 

.Fuu rep0.e. o! these enquiries am tq be found *. P%. 
646 ( 481, L1 my.); 7!5 (479.) ;  717 (236,239.! 531 ( !7 )/ a?;, 
nlsd in Radi i  o j  ihc ... MGliqh; I ( 11-65 ). 

.''J%o &dn'-enGj ~ & u n t e  61 ThC ~>idb o j  Lhc 6dhginl 
ail Afinskn fo ' Indin; 2 rols. ai th 'Btlas,  pub. 1863, k i p z i p  
a n d  London and  Reist'n i n  Indien und B o h i c n ,  4 vole. 

.. . -. pub. Jona. J869-80 ; Emil  t h e  yr. bm. aastd in 
eu reports qn phjajcal goographg a n d  a t d  Pm- P:" . 

a n d  general description of t h e  wuo% arp o f  .ae -1 b t q e a t  a n d  ralue, and their coloored -,and w: 
acape sketches a? delightf-dl. - : - .  ' --- 

wL=x%l, .- .- . 
T h e y  we18 n p t  trained smrs .  nar skilled in tbs -'a%:: 

+ t ~ . , ' - ~ d  .their g y p l .  a q r k  has eket&?~ be& - ;;.' ;,-, -. 
H e r m u n  u m t a  to SF.. 1-1868, +m~-' 

Castle, nr. Toschbeim, Bararia'. .Both 'ha  pnd @ - 05iciallj b o n o d i n  1859,'EIermenn being k n o a o  rsB& .. 
V n  6 c h l a g i n t w e i t 6 R ~ n l n n J i .  R o b t . .  vw 
+me P ~ L  i +v. or c , ~  a-o i . . 

1- 2- -.== 
F m i l  ( D I B .  ) ,  of Bayxrim 

Buddhism, and  on his tor^ and 
a n d  a n t h  of  serenrl p u b m i  - , .,- '* 5-. .A +-z. . .- .. .?:' - '  ? '..:? .' . . 
SCONCE. Jamm. Z k n  M k EU. ; la-.: G :'$';:+--: 

. . ,  - - . -  - -  
&. 2-4-38. d. 1~1~lglg";3.'-" .:-< ..- .-.- . -  &p.t. a12-53 , c.pt3-Cbl?, --mi?. 

Bt.-.??I: e%83 ; -; b, dl. *.3+aL; %%1 
60x1 d Robt,  h p o e ,  Prwsnta M w&, eT . .- . ?nd Agnes CoIquhoun hk d k  " .  - ~ 1 .  -,,,,:. s ~ i ; s +  *y - ;_ . .~  
ed. Glascoa ndiv., mtric I M 9  ;Aa&a&e, 1- sr. 
'm., pr.  Ensland,  18-1-80, Frlnobs Sue& k.J k ~ :  

surviving child, E the l  Colqnh'oan. h at Et+&.= +- . - sz. cl-a. ~is?, 1881, IW IW. . - 2 ;  ,,-, ,1.-1..4J~. 
a d  I n d i a  24-54 ; with AZL-L siage or-&+ 

and relief of L u h o a ,  MAP& 1858; 3- brt ll-s)+- 
21-1049 a p p d  h t .  Rsr. 6um.; joinad B-: 

13-12-59 [ 267 e6 1 ;  to c h  Jnbbu- Ear. 6 ~ .  n-fdZb 
Rev. 6 w r . , U - 1 4 3  ; f d .  m c , ' l W  ; &Xa8 &.- 
biigh3-11-66; furl. 1 8 7 2 3 ; &  b - D i r . M i d b ~ ~ v ~  
q o .  8 Dir., IT. fjoane Lrjin 1-78 1 & 1 .....- =< :.i-*-7+ic 
DSG. ~d 6up:. R q r .  6rg. 1-149; fnd l S 7 M z  O& BQ* 

114 -  fO 1+?-8@; ~ b .  y t ,  4 qai x a j r - p i r  
[3*, *my.: .;.,.... ;.,- .i),- -;. ..:--.; -+=y-: ;<--y~z&----~ 

. . - .-- T. .,. . i qZ -.f -- .& ,- ., * . . 7,p;. .:*a:.- 3 -. . - -  P- ;.= - ' Pf *, ,i %., :;t i?k+ c;"!.-g:?x 
SCOTT, 3vs;lter. .:&. -?-I--$.. ~ ; 5 ~ ? r ,  ?!sl.$.-c? 

*. >" -:, ,-; -'-. c-2 :i.-->. 
b. 24-3~ a, nr.~~-tm%&%m~~,;~,@?~.~ 

zn t .  16-1n-s -. l A a  ¶-74J--'Ck l J q  .?, 
Only eon of T h o m y  hm. d 6ir W h ' t b e  4 

nometime P - m .  70th Pf ~d nt.b&b U e d d  
of Darid hlcCulIoch. . . ... . . &..-+ -z.. -x- -- , . *-: 

ed. Addi~cornbe. Gonol l~  ( l M P 1  ). 'v' : '-*'-:' ' : . ih r ,  
1645-6, in ch. of h r .  fiv. k b  rod b t!2d 

[ 192-3, 276, 281,285,401 1; 1856, in ah. r*n, 
. - . .  ;, * . 2 

SHER1VlLL:Jamoa Lind. Ban. hf. & &I. . ..: . .  <!,, . . 
b. 25-12-19. d. at' sea; 1%-3-84. 

. . voyage, L. or e p b  ( j*).- - 2 .-, :. .:-: - - 
Ens. 24-1-39 ... hCsj. so. lE-2-41. 

- - ..  - .- r . ,  
60x1 of B l a r l h m  Eel- Ghe-I, Capt 6 k b h d  Mill&, and 

Lucy Maria dau. of Dr: 3ss. Lind [ 173,?181P ); BXB ss. 
FILS. ; phps. to Ceo. m. . -. .,&>,,;: ye - .  >'- 

m., Dinapore, 17-3-52, B e e t ,  %u.pl @& J& 3b&rC; 
gbmev'Hil l ,  and eis. to his bro. FTalter'r rtrsIjtpJ ,.-.,.+- 

29-12-43, a t  battle of Paniar. Gu?Y+ . c & e - ;  lesb), : 
and  1852, q i t h  P-.; furl. 19-4-52. .: . ,: , t: 12  ? -7 

26-9-56, ~ p p d .  A&. Rev. 6un-r- M j U ,  .am& - 
Johnst.one [ 217-8 ] ; oo. 3-1-59. tr. to Is. ; : 
ch., Diniijpur R e v .  6 v ~ .  from Rpa, 1 6 - l F 8 ;  
party to h lkbhum s t  eqd of 1861 1 6 ,  <{+ - 24,< -; 

364 ] ; "+. e n e r g  fqc! d e t e f e t i a n . . l & F P i  t4&. .: 

C 393, -400 I. . . . 1. 2 27. .- J - 
J A S B . ,  x x q  I S G  ( 4 5 7 ) ;  Ikn. i' I& P- ( 271 1; rttb w. 

others -it+ 6il;l;im and e x p l o d  g l a G 5  + 
j m ~ .  

. . , ! , ,,.-: - , -  ::-:-i, 
00. oo. 14-12-63, furl. on mc. 

. . 

'Ear. k t k r s . 3  ( !§& : B . 4  Cq!. Pr. ?I%. k l ~ e r ?  



SHERWILL, Waltar Star~hope [n, 465 1. 
Ben, Inf. 

b. 3178-16. d. 29.3-90. . . . 

Ens. 1-8-33 ... Maj. -9 ; re t .  as  Hon. 'Lt.-Col., 
.. . 31-12-81. 

bro..of James  [ 528 1. ' ' 

ed. Christ's Hoap. ; ~ddiscombe, ' l83&3 ; Hodson, rn 1 74 ) 
m., GhLzipur, 24-2-45, Cecilia, dau. of J. M. Hill, C o w .  

of Por t  Elizabeth, SA.. and sis. to  wives of Jaa. S h e w  [sup j 
and  A,-C. Heyland, Bas., jndge a t  GhBzipur. 

p a s .  ; PRCS. 1659 ; m t e  frequently for ucientific journals ; 
J A S R . .  xx. 1851 ( 544 ). Rojmahal H i l h ;  Sikkim ; xxn, 1853 
(540-70, 611-38). papers on g e o l w  of Kangchenjunga and  
other peab ; xxm, 1855 ( 4 M 7 ,  83 ), KuncAinjinga ; Darjeel- 
ing ; Rtn. Sel., xmx, on Rivera o j  Bengal, 1 S 2 - 5 7  ; Oldham ; 
Ben. P & P., 1936 ( 22 ). Cd. Rev., 1859, Qangdic Deb. 

Attractiv.e artistic &etches of . a q .  life [ m, 345 ; 'v, pL 
18 ; v. 264 1 ;  IM. exbt. 1264, s k e t d  of Darjeeling, 1852; d. 
litho. a t  IO., Foster ( 113 ) [ 284 ] ; JRGS 1859. 

a n d .  India Jan.  1834 ; 27-7-35. appd. k s t .  Rev. 
S u n . ,  joining a t  Campore under Saunders Abbott 
[ rv, 2 2 6 7  ] ; 1840-1, leave on mc. to Cape ; rejoined 
under Stephen a t  Jalaun, holdmg temp. ch. 1842-3 ; 
after move to B G r  [ IV, 184, 227 ] full ch. as Rev. 
Sun7 .  from Feb. 1844.  

From 1844,  moved party in succession to ShBhLbEd, 
Monghy~, and BhBgalpur, taking leave on mc. to 
C ~ p e .  10--8 [ 6. 241. 244-5. 254,. 296, 299, 302, 
304-5.364,3954,433-4 1 ; regurned ch. 24-10-49 and 
moved pnrty to RBjmahd, Birbhum, and Nurshid- 
ebgd [ 225,243, 254-5, 535 I- 

Writes to ThuiUier h m  camp. C h r i s t m  Day 1850; "I 
d o  not  like going into our jnn_eles a i thout  elephants; tigera 
a r e  too numerous to be comfortable. ... A happy Christmas 
t o  you and yours. Thermometer about 60" ; anfully cold ; 
p e  a r e  obliged to stand in the  sun to warm ourselves". 

Again from Berhampur. nr. Xurshi&bid. 4-5-51 ; I 
arrived here late last night h a ~ n g  been 24 hours on elephants 
going 54 miles ... Very tired and knocked np  ; excuse haste "I. 

During summer mouths 185tb2, his party made large scale 
s q .  of Darjeeling area, and under his personal supervision 
completed I-inch m a p ;  nrites of his trips in the  mountnim, 
2-2 ; " H a ~ g  waited patiently for nearly 3 months since 
t h e  earthquake ( o f  Blay 1852 ) exposed the flank of Kun- 
chinjinga, ... I staried this morning a t  8.30 a.m. accompanied 
by A l r .  Kobt. Smar t  ... Haring j u ~ t  completed the  survey of 
t h e  British Hill Temtory,  and hariog had several very 
f a t i p i n g  trips in the bib, we were both in good walking 
tr im [ 83, 18: 1. ... 

8-8-52. An hour and a half of aharp climbing carried 
ns to  the summit  of Simaleelah where t h e  Tumbok Pass 

SHORTREDE 

.Patna f3-2-64, travellrng round! to  consu-lt diet. 
officers. Cornnm., and judicial authorities. Writee 
to Thuillier, 17-3-54 ; '? am a h o s t  in despair  with^ 
my .work ; I can make nothing of the minion names. 
tha t  the BIagistrate has given me. I suppose I s h i l l  
h a  out soon what to d o a i t h  them ,[ 255-7 ] "'. 

18-7-55, placed nnder ordem of Cornnr. Bhigalpnr during 
suppression of 6antiil rebellion.; "I a t  once placed myself '  
nnder his orders, having ... from the commencement ... rend-& 
every assistnnce I could, both to t h e  Commesioner and to- 
tbe  m i l i t a v  commanders by giring them information regard- 
ing  t h e  country. people, e k .  

"Upon 25th J u l c  ... I joined Major Ghuckbmgh'a ~cgimen' t .  
and  proceeded ... toaards the 3jaman.i-Koh a h e r e  up to the  
6th Augmt  I was engaged N their only guide. ... Upon t h e  
8 t h  August ... I joined blaj. Gen. Lloyd, o.B., a t  Rajmahal  
8.5 his D A Q M ~ . * " .  

"I 'use  relieved of  m y  duti =...on the 14th inst. [Sept .  
1855 1. when I proceeded a t  once to Berhampoor, a h e r e  I a m  
a t  present engaged closing my office prior to  appl*g for 
lease on sick certifimte to Europe. ... Having partially last 
my memory, s i ~ h t ,  and bearing, I a m  warned t o  stop work 
before it is too late"'. 

Furl. from Oct. 1 8 5 5 ;  resumed duty as Bdy. 
Comnr. &om 30-8-56. making h d q r s .  a t  Dum Durn 
and, Oom 22-11-56, appd. Prof. of S w g .  a t  Civ. 
Engrg. CoU., Sibpur, in addition to ot,her duties [ 3971. 

Oct. t o  Dec. 1859,  acted ~s DSG. during Thuillier's 
absence up-country [ 349 1 ; 1860. took furl. on mc. 
till ret. 31-12-61 [ ~ Z I  1. 

Thuillier writs of him. 18-12-59 ; "He is second 
to none as a draftsman, or aa an adminkrtrator in 
charge of extensive establishmente, hie temper and 
judgement being above all praise, rendering i t  a. 
delight ...to serve either with or under him. ... 

"He has abo  rendered valuable aid to Govern- 
ment as a pioneer geologist, ... and his statistical. 
and geographical publish4 reporte and soientiEc 
papers in the Asiatic Journal prove his unwearied 
industry, energy. and talent [ 10, 397. 400 ]"". 

Keen geologist and responsible for seseral valuable geol. 
maps [ 142 1;  ThuiUjer writes, 54-56, of his "excellent 
reportp on Bhagalpoor and the Rajmahal Hills, Beerboom, 
and  Darjeeling districb. ...p nblished by the  Board of 
Revenue. ... The pages of the Aaiatic Scrciety's Journal have 
Likeaise been enriched by this officer's various contributions 
on the physical geogrnphp and geoloc .  ... 

"A valuable guide map to the geological formstions ... was 
oompiled by thie of6cer, and published in December 1852"'- 

lends from S i k h  into h'+al. Barometer gave a n  elevation SB[ORTREDE, ~ ~ b ~ d  [ m, 502 ; rv, 465-7 1. 
of 10,792 feet. ... The Sirdar ...[ showed] us t h e  cairn of 
stones erected by Captain C. T. H. Weston in 1822 [ m. 513 1". Bo. Id.- 

Journal closes 1 W 2  : " We reached DarieeLinz hax-ina b. 19-7--01. d. 28-11-65. 
been away 18 days, d&ng which we had'travelled 360' 
miles on foot, ... reaching an eleration of 14.500 f t .  d u t n n t  
in a & i t  line 17 milea from point of departure*". 

6urcrs. will sympnthise with his note t o  Thuillier on the  
one.inch mnp on which he had been "working u p  t h e  
$0 distinguish the high from the low. ... It doea not  pl- 
me.  I have looked a t  i t  too long and a m  tired of it". 

Under GO. 13-12-53, h ~ ~ i d c d  over psrty to Gnstrell 
8-1-64, and deputed to epccinl duty for "re-arl ju~t-  
ment of district boundnries of Bohm and Bergal", 
with @!Ice. &, 2 0 0  pm.; Took up new dutiee at  

Em. 6 1 - 2 3  ... Lt.-Col. 12-1&5i; 
. . rat. a s  Bon.  M. Gen. 31-121~r1 

Son of Robert  Shortreed, 6heri5 substitute, co. Roxburgh 
cd. Jedburgh gr. sch. and Edinburgh High 6ch.; s p e b  

his own name a3 here giren [ m, goa 1. 
m., AllahibLd, 1 9 - 1 4 ,  Clara Ann, dau. of Geo. Chxnoer, 

of Gutton. nr. Hounsloa, and ois. of Col. 0. Q. C b n n e r  
( 181 1-95 ), Bon. Art.. and Commy. of Ord. AllehHbid, 181& 
68 ; Hodson, 1 ( 329-30 ). 

r R A S .  1648. 
J A S B . ,  m, I842 (08,  40,267 j ; x m ,  1853, MsthI. Papom ; 

Toblw, 1044 [ m, 467;'V. 113-4 1; Tmcerae Tables. 
- 

I : , - '  

'om. 37/57 ( 143, 181 ) ; with sketch of w l r n  ' JASB. ,  r .ny .( 641-837 ). 'DLR. 37/88 ( 6  ). 17-36.1. * ~ ~ j .  E. A. 
6 h a d i b ~ g b  ( Z m )  ; Ben. Id ; H A o n ,  1.r ( 85-4 1; !& 6 r r ~  a w. M. LloJd ( I=@lR65 ), Boo. InL'eom*., Dinapore hm 
\&11+, Hodson, LU ( W . L  'm. 31:- lJaS L t a  EG.. k-9 6. 17-945. *aDa. 88& (24SK *Dh. 604 ( 9 6 ) , -  
DSG. to 6G ; I0 Cat. ( 1 7 2 3  ). Bbhgalpur 6. Yonghyr diths. with W L  ida . . . . 



SHORTREDE 

18M ; Tram. RAS. 1845, Rim. AUm.: ob. notice, RAE. 
' (  mn ), rux. 1803 ( 120-1 ). 

1824, Doocnn topo. 0 9 . ;  1828. Bo. trgo.; 1832, 
to o r d e m  of 60. ; 1834-0, o n  l o c a l  rev .  avy .  ] IV, 2 3 6 1  ; 
3836,  reed. t r ig .  evy. a f t e r  d ieputes  w i t h  Everest  
I rr, 73 ; V, 101. 122 1, b u t  a f t e r  a p o l o g y  t o o k  o h .  o f  
sty. d u r i n g  J n c o b ' s  a b s e n c e  [ m, 74,3593 ; 23-9-39, 
n p p d .  1st. Asa t .  O T ~ . ,  joining Everee t ' s  t x m p  at S i r 0 4  
20-1 1-40 [ rr, 357 ; v, 382 1. 

1-9-41, t o o k  ch. K a r a r a  ser., making recess  qrs. 
at Allahdbfd ; progress s l o w  a n d  E v e r e s t  f a r  f k o m  
a n t i s f j e d  [ rv, 6 9 7 0  ; v, H, r I ,  155-6, 361,  368 ,  5011. 

IVitLin two a e e b  of taking orer  a s  GG., 'Kangh mte 
i r iendlc letter asling Ghortrede to speed u p  progmm, a n d  
.Fhurtrede, writing a feu w e e h  after his marriage, promised 
lo do his beat'. In letter of 20th March 1844, hoaever, m- 
plying to technical criticbms based on a report by Ranny 
1 l o r ,  5 2 2  1, Ghortrede amte most dismpectfully of Everest, 
u h i c h  d r e u  sharp rebuke from 6G.- 

"Lf you had done taice 8s much aorh..pou would n o t  
L a v e  escnped censure from my predecessor, because your 
work was ...in d i m t  riolation of the  positive instructio ns... 
furnished for your  guidance, but  ...to address such aspersion 
to hie successor is an act'of the greatest discourtesy. ... 

"My predecessor's letter ... contains a distinct prohibition 
o f  any innorstions [ 114-5 1". 

Ghortrede wan ~ r o m p t  in disavowi~g any intention to give 
offcnce, a i t h d r e a  the offending letter which is not  now on 

i h e  W e s ,  and promised to meet the 6G.'s u-khes'. 
Towards the cloae of reem 'Kaugh called for a regr. of 

a q l m  obsd. aith detailed report on the work completed 
Af te r  examining these be decided that Ghorirde's work am 
n o t  good enough, and asked for hia retnrn to Bombay; 
"Captain Sfiortrede ~roceeded  upon no regular method an&, 
m a d e  no  proper dsposition of work among hb subaasistanta 
{ rr, 466 1". . - 

After criticism of Shortrede'e lack of plannine, and t h e  
=etched pro- made, maugh notes h i  "up tb thb date 
t h e  computntiona have not been brought up, the  whole of the  
work  for two years remaining still in arrears. The nnglea 
takm in 1643143 have, hoaever, been submitted, together 
a i t h  a rough calculation -.. With one exception the  work 
bae n o t  been executed in accordance with the  wtablished 
rules of the  Department, which were furnished to Captain 
Ghortrede. ... A great deal of unneceacav work has been 
done ,  and time and money h a r e  ... been wasted [ 390-2 1. ... 

" F r o m  a l l  I h a v e  l e a r n e d  o f  Captain S h o r t r e d e ,  
A e  is a g e n t l e m a n  of u n d o u b t e d  i a l e n t  a n d  c o n s i d e r -  
: a i l e  m a t h e m a t i c a l  a c q u i r e m e n t .  ... He has n e v e r ,  
: f r o m  t h e  c o m m e n c e m e n t  o f  his career ,  fo l lowed a 
fixed s y s t e m  o r  c o n c e n t r a t e d  t h e  whole  o f  h i s  e n e r g i m  
u p o n  t h e  so le  o b j e c t  of  speedi ly  c o m p l e t i n g  h i s  w o r k .  
-. Tho K a r a r a  Series will n e v e r  m a k e  any d e c i d e d  
p r o g r e s s  ... s o  l o n g  as t h e  e x e c u t i v e  dutiee, a r e  en- 
trueted to a n  officer w h o  has n e v e r  yet a c c o m p l i s h e d  
a n y  great u n d e r t a k i n g  in this D e p a r t m e n t .  ... 
: "He p o  ~RESMS... coneiderable ~ c c o m p l i s h m e n t  in 
t h e  n n t i v e  Iongungee,  especial ly .Mahratta, ... H e  
baa &o s e r v e d  in t h e  R e v a n u e  D e p a r t m e n t  as an 
A m i s t o n t .  Collector ,  a n d  haa b e e n  e m p l o y e d  in t h e  
B o m b a y  Ih t"  [ N, 4 6 5  13. . . .  

G o v t .  a c c e p t e d  SG.'s r e c d n .  and under 00. 67 of 
14-2-45 S h o r t r e d e  h a n d e d  o v e r  c h .  o f  K a r a r a  eer. 
-6-3-45, a n d  proceeded  o n  fur l .  £rom B o m b a y  [ 3 3 6 ,  
3 79. 390-2, 339 1. 

1 D n n .  491 ( &7 ), from GG., 1 - 1 4  ; 521 ( 67 ), Gdortr 
3-4 ; 620 ( 67 ), from Ghortrede, 6-6-44. ' D u n .  452 
< l l O ) , A b y t o ~ ~ .  'DDn.661(115),toD6G.,l8-9.6€ 

- 
- .  . a , . .  - .  

a b i l s t h  ca lcu t l .  a f t e r b n d i n g  ova, he  ddi.;os 
of t h e  deflection of the plumb-line t h a t  be  olad. - Diin in 1841. H e  =rota direct to G o d .  bai,, 
t h a t  his n r u l t s  entirely 6 t i . W  the  a&& cg 
work on t h e  Gt .Arc  [n. 105, 466; V, 7 3 3 4 %  f 3,3i---w,+ 

Thwe a e r e  p a d  to 6G. for comment and Xangd-G+' 
t h a t  all the  facts bd been full1 knoun to Eve& - 
jected 6 h o r t d e ' a  conclusions. The con. WM & to *- 
Directors who f d y  accepted Waugh'e viewe They- t h a t  Ghortrede had not pu t  the matter u p  boforr, and - 
ed "his late remoral  from t h e  D e p r t m e n t . d s s ]  an.b%, 
ing cause to his bringing t h e  subject before yrm-5 : -,.: .- 

Whilst in England Ghortmde mad a papar hf&,*,&' 
38-6-46, nLich was communicated to LB., +: do fiooght- 
i t "  an ingenious and intcrezting inrestigafionV'- H e  
a &or a l~era t ion  ah icb  & o d e  gladlj  a w p t . d [  r35r-I.; 

O n  return f r o m  furl .  S h o r b e d e  j o i n e d .  his .*: 
and, 8-1-50, sent c o p y  o f  his xu. a d h  to mf 
fiom B e l g n u m ,  r e p e a t i n g  his b-1 that *; 
had glossed  o v e r  d i s c r e p a n c i e s - a p d  a&iy&'-: 
' G o d .  and t h e  scientif ic  y o r l d  I i3jj; Iyk&mi 
tbh to Chief  Compi . ,  who. agreed &t +,-- o*? 
u h i c h  SG. prb$osed to st Ban%-+.a&g 
u p  the m a t t e r ,  a n d  that Shor t rede ' s  &&-: 
Diin w o u l d  then be o f  amall i-mpor+& lx3j>?.';':i -%b--- .. 

T h e r e  is n o  d o u b t  that 6hor t rede3r  prsishnt; 
pushing o f  hie v i e &  bn Xim&larp;l:' m i  
s t i m u l a t e d  W a u g h ' s .  interest in  t h d  sribject,'and f 

ser-red upward of 28 .ears in India, eran drdn 
o f  every rort. ... I am eomewhnL ad.a.nocd I. N% .ql 
constitution is unbroken, and I a m  stiU =ti% rPb in m j .  
prwent  locality may be e5ciant  fo: eereml to coma - : 

"For some t ime pa& I ha+a Loen inkding for 
rensons to go home on lepve for a B b d p e Y i d  .- UI 
g o  to Bind ... ecreral yeam must e l s p  bafon-.lths prrtj.3 

be in wor&g pr&r". ; . -"- '. - .: -S" , '; * ' .- -9 
H e  pointed to the  g t d  work done%'his'plirty m 6 - h ~  

managomcnt during Che ~t fonr ; "The dim- 
1 have nsod has  leen  my o m  example, a n d .  frir -L 
ledpement of the  meritd of e r e q  m a n  .- 
t h e m  is n o t  a man...who can -J. i h t  b 
It can scarce]? be for t h e  adrantage of G o ~ e r n m a n t  4 
an astnblishment &auld be b r o h  np  and w r d  u ft 
m u s t  be if I go to Ginh ... ;. . C T L  

"1 am t h e  oldest w e g a r  in India,  s n b . . i t - = o d d  be L'. 
&g m-a1 to allow me, ar, much, a choice of lm&Y,-M 
'&s sudden remora1 against t h e  ~ i a h a e  of fbe-e 
.Gorernmant...is,..s serere hardship" [ 4 5 2 ,  542 y- .,. . 
, IJnfo*natol~, he made a spiteful refrrenm tohis 
from tho G T S .  ten yeam OBTL~OT, in which hb w m M  tbJ 

. . r .  . - 
:7s reply, 14-2-+. 'DDn. 401 (43-6, M ), from 6G'n. 1 8 6  & 
.g;-207), 7-12--6;4. - 4 0 . t o ~ . ,  161--46(6). ' D k w  

-. . . :.A 



Wk Xuercrr ud Wnmyb hart *clad wnh mnwt b l u  rgalclrn 
hi= Thoither puwd t h i ~  privelaly to tc SO., who n d m d  
(hnt this mgps?b ahodd ba withdrawn Kith cu3eqrast.o 
8 ~ 9 7 .  He recapitulated tho mwma br which h e  b d  
c o n s d e r d  S h t d e  quibe nn~~Gted for the o m  

U&r Thrd)kr'a tactfuI hPmrlling. Ghnrtrcde uithdrew the  
&anding pnuagm "to avoid the m a e t a t i o n  of mn8toru of 10  
p u ~  .tauding oo which we hold opposite o r b h "  [ 391 Y. 

The tr. to Sind did not t ake  place [ 277 ] and under eo. 
4a of 17-1056, a o r t r e d e  aas placed under orders of Gin-C. 
lor e m p t  with hie mi). unit  ea r o d e  for Persis [ 194 > H e  
banded over ch. of his svy. party to Anderson a t  Murree 
1~-11-&, aod rwwned ch. in Nor.  1857 for two months 
before l e a ~ i n g  India 1859. 

After rett. aettled a t  Blackheath to work on his " T r a w r s e  
Tubles", a h j c h  were pub. in London, Ocb. 1863, and  bg 
Black~ood. Edinburgh, 1864. 

T h e  caption tc, his box of insts. now on exhibib a t  Svy. 
Mweum, Dehra Diin [IT, 467 ). mongly sugg=ts that  Everest's 
Logrtrithm Lodge a t  T h e  P a r k  in Alussoorie had some con. 
nec t~on  with Shortrede [n, 4.401. 

SINXS, Frederick Walter.  Civ. E n g .  
b. 24-12-03. d. 27-2-05. .. 

Civ. Aeat. 0s. b e l a n d ;  Astr. Bast. Greenwich Obsy. to 
1835; k t .  Enp. SE. Ry. 163645 ;  under mrc. to India 
a s  Cons. Engr. to G o d .  6 Dir. RIT. Dept. 1 8 4 S I .  

6on of J a m e s  Sirnms, senr., of Islington. and bro. to Wm. 
1 1793-1860 1, partner to E d a .  Troughton ( 1753-1835 ) fmm 
1826 and eole proprietor of business from 1831 i rv, 491 1. 

Telford 31edaI. 1812 ; MICE. ; POS. ; FRAS. 
DXB. ; RSS.  ( m n  ), xxvr, 1866 ( 120-1 ). 
Of debcate constitution; health partly restored on 0s. in 

I re lmd ; 18L5. resd. h m  Greenwich Ob61. ; visited France, 
m d  w t d .  introduction of aephalte to England;  183645,  
on construction of tunnels, etc., on sa. Rg. 
. 1845,  emp.  a t  Calcutta by ~ ~ 1 0 .  SB COILS. Engr. 
for R1w-s. to Govt. of India [ 322, 419 ] ; .sick leave t o  
hlauritius ; 1847-9, in ch. svy. and levelling Calcutta 
city [ 7-1. 181-2, 2 4 ~ 5 0  ] ; Ben. P d- P.. m/ll 
( 104 ) ; 1936  ( 131 ) u-ith section from map. Report  
on my. da ted  14-8-50, Calcutta ( Simms ). 

1851,  took  home copies of m a p  for CD., from which 
John m a k e r  enyraved m a p  on  reduced scale [ I 82-3 1. 
. '  N o a  s e r i o d y  ill, lived in rett. Torrington Sq., London. 

STEWART, Robert  C~osee.  HM. 84th Ft. 
b. 15-3-25. d. 10-7-1913. 

Ens. 25-1042 ... 1836, tr. to R d e  Bde. ... 
Bt.-Col. 25-7-74 ; ret. sa K G e n  1 5 3 - 8 4 .  

6011 of Blaj. Archbd. Gteuart, RE, of Rifle Bde. and hie 
rife Eliza, dan. of Robt. Cmme uf Barrachnie. Lanark. 

sd. Elizahth Coll., Guwnscp. 
m, l8G0, Fanny,  dau. of Capt. T. Dsridson of bdgafield, 

Dnlbm -. 
OB.. 1881. F60 Woa Tho. . . 
1 2 - k 4 ,  sppd Acat.. Pegu ST., m s h g  report on Toungoo 

Dirt 1x96, 4 0 0  'J 8-&66. PD. Sd., u. Pegu ; also em$. M 
Er P h p .  d A n a t . ,  TeL Dept. ; 1856, exchanged Ri5e 
Bde. in England. 

B c t w e d  toIndia 1857aitb m. 35thFt . (Royal  Suesex ) ; 
r o u n d r d  st Lncknoa.  6uccearduJ mil. career. 

S'JZWART, Willinm J&on. Ben. Art. & SC.  

b. 22-12-37.  d. 25-2-85. 
. tpt EL0-47 ... to ssa 24-8-05; 3 t j .  37th =-I., 

1-77, 
ad Addincornbe. 

, &l&60. appd- h t .  Rev. G u m .  N'o. 4 Dis., Bikarganj  ; 
"A -t ~ m p l i s h c d  draugbtsman 1256 3'' ; in ch. iiom 
Z W ;  I0 &I. , ( l i Z ) ;  avy. BbLgaIpar b a n .  1807-5 

In oh. r s r l sus rev .  erps. f.r. to 1872: w. fmm 1871 1 
mud. before 1877 [ 400 1. 

ST. QEORGE, E l i o b r d  de Lwtcmf. Ekm. Art. 
b.-37. d . , u m . L a n c j o u r , l C I O - B 1 .  

2/Lt. 13-856 ; Lieut. 2 7 4 5 8 -  
eld. Eon of S i r  Theophlina John 6t. George (d 27-7571 

3rd. Bart., and  Caroline Georgians. dam of Joeeph de Lan- 
of Hexton Ho.. Herb .  ; succ. ae 4th Bart. Ju ly  1857. 

Burke ( p. 1920 ). 
8-10-60, appd. h t .  b. 6umr., joining KO. 2 Oudh Div. 

under Vanrenen for my. UMO Dist. 24-1&60, d+ of 
fevar a year later  [ 396, 400 1. 
STRACEEY. Henry. Ben. Inf. 

b. 24-2-16. d. 9-2-1912. 
Ens. 1 M - 5  ... Capt. 19-7-48 ; 

rat. as  HOD. Yaj. 31-12-61. 
2nd. son of Edward Stracheg ( 17i41632) ,  Bas.  and  his 

wife Jal ia  Woodburn, dau. of Gen Wm. Iiirkpatrjck 
( 1754181 2 ) [ I : 344-5 3 ; bro. to Richd. [ inf] s n d  6 ir  
John  ( 1823-1907 ), BOS. ; oosr. DIB [ 318 n.4 1. 
ed. Addiscombe. 
m, Cape aa. .  SA., 8 -959 ,  Joanna Catharine, dan. of 

Rudolph Cloete of Nenlsnds, SA. 

1851. Oriental Club;  1851. Patron's Medal, BOS., for sry. 
W. Tibet frontiers; anth. of aeseral books & papers on 
HirnLlayan geography ; keen botanist. 

Burke 1956 ( 2 0 7 9 ) ;  Debrett, 1945 (969 ), av. Baron 
6trachie ; JASB..  rm. Ju ly  1843 ( 98, 527-38 ) : QJ., xxm, 
1912 ( 405 ) Burrard & Hayden ( 239, 247 ) ; Mason ( 80-2 ) . 
Bandes, n ( 230 n l  ) ; NF. AlloJ ( 11-12 ). 

srrd. Ln&a Dec. 1835 ; on constm. o r  Road to AIIahhb6d, 
1 8 4 - 2 ;  Kudulri ia  Lighthouse, Chittagong mast ,  1814-5; 
1816, sick leave to K u m a m ;  Gept. to Oct. visited E n a -  
a a m a a r  Lake,  making aketches later compiled with thosa 
by his bro. Ricbd . r m ~ o .  25 ( 18 ) ; account with map. JALYB. 
m, 1848 ; JRGS. m. 1849 ( l n i i )  [ 86, 147. 187. 324,  
448.528 I. 

N a y  1347, with Dr.  Thos. Thornson, a t td .  to 
Cunninghsm'e mission t o  determine b d ~  of G d a b  
Bingh'e dominions with Tibet  ; after exploring E. 
b d k k h  [ 187 n.6 1, deputed to follow Indue R .  from 
L e h  to GiIgit ; auth.  Physical Geography o j  F e s t c r n  
Tibd ; JRQS.  n n ,  1 8 5 3  [ 187.  240, 31- 1. 

Purl. 18.51 ; and again 1861, s a i l q  from Calcutta 23-7-61. 
Lost his sight about  13 y. before death but  retained aonder-  
ful m e m o q .  

STRACBEY, Richard. W. Engrs. 
b. 24-7-17. d. 12-2-1908. 

2/U. JU-6-36, Bo. Engrs.; t r .  to Ben. 25-9-39 ... 
Lt.-CoL 2-7-60 :.. ret. aa Lt.-Gen. 23-2-75. 

Bro. to He.nq and John  [ aup 1. 
ed. Addiecombe. 
m.. l e t . ,  1854, C a r o b ,  dau. of Rer. Geo. Bowles ; sha d. 

1856. 2nd.. WcutLA, 4--159, Jane Maria, dan. of 6ir John 
Peter  Grant  ( 1807-93 ), Bas., LO. R e q a 1  185942 ; DIB. 

osr. 1861 ; aasL 1897; m. 1854; Royal Med~l, 1897; 
raos. 1887-9 ; LLD. ( C a m b  1, 1872; ConnciI of Lndis, 187~7- 
8 ; 18i9-89; autb.  d a r t .  Himnbyoyo, Bncy Bril. 11th edn. 

Burke ( 2079 ) ; Ikbro t t ,  1945 ( 970 ), sv. Baron Straobje ; 
DIB. ; O i l y  ( 89,'192. 1061111 ) ; Addi3wmbc ( 491 ) ; Bur- 
rard & fIaydan ( 14Q%3 ) ; Gkndm, n ( 123-4, with portrait, 
230, n.1.)  ; v x .  arb t .  1039, portrait etched by W r i p a n  ; RAo 
Wcra J3-b ; JASB.  x b m ,  1849 ( 2 8 7 9 1 0 ) ;  Snoro Line; ru, 
1860 ( 7 8 - 8 2 ) ;  Xiri ,Pws;  QJOS.. s. l851 (29%3IO'j, 
Omlogy ... H i d y o  X f a .  & T i b c f  ; Burkill, f ( 870 ). 

. - - 
183945,  J u m m  6 Ganges canals; 1645-6, 1st. Gikh War; 

10-2-4'7, survd.  s i b  b a d e  of Sohead,  10 CaC. ( 236 ) ; 
1847, uick leave .to- Keini =I, -king 1Fd. a d 1  geoL - -., . - ~. 

~ D D ~ L  803'(3, 2 8 ) ,  to DSG., 28-12-55 & 11-1-56. 



trcurnibnn in Kumhun-;Xeb. 1848, serviooa placed " s t  diapl 
of , .~ieut . .Oovsmor for ... oonduetlng soientl6c rescarches in 
Xumaun end ita vicinitg1'1. 

During ,1048 " m d e  a journey in to  T i h e t . . . b o m i n g  I *a 
h i n g ]  true poaition of t b e  snoyline, glaciers, g e ~ ~ o D , , h g b  
pame8 intn Tibet". xixed po~i t ion  and height of "the 
rncred Kaflas Parbat" with r e m a r h b l e  a-aq. me 
tope. MT. of 1871-2 found h i 6  position required "no 
altarationa" and h e k b t  only 28 ft. too low 1 8 6 ,  347, >a7-& 
3x8, 324, 4 1 ' -  . 4.a 

Hayden records that 6tracbe-j "laid the fonhdetio&\f 
Hirn%lajan stratigraphics1 geolog' '  daring -t t h e  
Kumaun and h'eari Khorsum"a. . A -  

Later had distin~uibbed career, mostl-j ~ b .  and Rlaya.';' 
during 1857 was 6ec. to 6ir J.P. Grant  when la. of up. 

nhose ~ A u .  he m,in 1859 [ 534 1. ; . - -  .. . 

STRmGE, Alexander. . & l a d . ' ~ a r .  . - .  

b.' 27-4-1 8. . d. .9-3-76. . 
Corn. 22-634 ... . blaj., B t .  2 0 - 6 5 4 ;  Refl 
. 21-12-59 ; ret. as Hon.  Lt.-CoL 21-1241.  ' ' 

Con of 6ir  T h o s .  'Lambden Etrange ( 17561841 ), Ch. 
Jurjtiw, m a s  1800, DXB., and Louisa his 2 n d  d e ,  dne 
of 6ir 15'm. Burroughs, Bart .  ; g. son of-Sir-Robt.  Strange 
( 1721-92), distinguished engvr., DNB. . .  , . 
ed Harrow. f .  

m., Lmdour.  17130-48, Adelaide Bmce, aau. of Wm. 
Da-ries, of co. Monmouth. 

m3. 1864 ; Council 1867-9; W. 1661 Council & F o r .  Sec, 
1863-73 ; mcs. 1861 ; judged a t  exbns. of London, 1862, a n d  
Paris, 1867. 
DXB. ; DIB.; BAS. ( mn ), x m ,  1876 ( 154-9 ); 

hlarkham 1 105-10.114-5.200-6 ) : JRGS. 46 ( c r l i r  ) : Condon - -  - . - . . 
( 282-3 ) ; portrait, after rett.  [ pl. 2 2  1. 

JASB. n, 1647 ( 1265-6) ; 1847, nhiLst on l a r e  from 
iegt., 7th Mad. LO., worked in Boileau's magnetic obsy. 
[n, 1 1 7 - 8 1  and 'displayed ingenuib in mabring small inst. 
for pradmting scaler [ 37&, 392-3). 

2612-47 ,  appd. 2nd. h t .  o ~ s . ,  and posted to KK. Him. 
ser., under Du Vernet for instn., 'joining in fd., 7 3 - 4 8  [ 35 1. 

Like other joung officer6 rsn into debt  ah i l s t  in Simla ; 
l o .  m o t e  to 6G. 6 % 5 0 ,  calling attention to hill &om 
.*'hotel-keepers a t  6imla" for "the large sum of Company's 
rupeee 3W-1-2 ... contracted a t  their hotel in 1847. ... 6ir  
Charles Kspier desiresjou Kill communicate to him [ Strange ] 
his displeasure a t  the...impmprietg of his conduct in neglect  
ing ta Liquidate for so long a period t h e  bill in question"'. 

1648, posted to Gt. Longl. ser. under Renny, 
reaching Sironj fromDehra in mid-Nov. [523]. Before 
the  start. S t r q e  had made up new friction rollem 
for TS. 3-ft. theodolite [ 150 ] and also for one of the  
24-inch [ 153'l5, besides getting married [ 361 1. 

- 6-9-49, took over ch. of party from R e m y  at 
hTimach, and carried longl. ser. through to KariLchi 
during the next 4 secl~ons, across Aravalli Hills and 
."Little desert".. Promoted to let. Asst. 1-1-50, SG. 
being well pleased with resulte of his 1st. season; 
"This officer -as origin~lly selec ted... on account of 
h i s  qualifications as an mtronomiwl observer, as well 
as practical mechanic. ,.; The result has proved how 
well fitted he is to conduct..:the Burvey aith credit to 
himeelf and advantage to hb employem"6 [IZO, 1371. 

N o t  only was be a firstrclacrs obsr. and practical geodeakt, 
with exceptional e n e r g  and drire, bu t  h e  was alno a formid- 
able wielder of the pen, and became s great trial to 6 G .  by 
l m b y  letters describing difficulties he a a a  o v e r m a ,  and . . . . 

. . - . L - : -  
p m a i n g  for extra ehff and sUoaanoea [ 345 362 
admitted bis abilitiee, b u t  explained in w p + 8  
lettern t h a t  it waa impoaaible to meat & raqnaat4 ... 
ha was eble in 3851 to p r t  Jsmee  Ternant to 
[38-41*65, w - J ~ ~ , ~ I s ? v  362,3661.:383, 453:53343--;' 

D n  Gtraage'e report, 9 - 7 4 ,  of t h e  s n d n l ' d *  J-. ~~ 6G. . e a t  him =arm w n p a t d a t i o r r s  Uau -this - .  . 
achievement aria on t b e  b d b n t  muulu in which it 
affected, 1341- as i t  c b q  t h e  sdm-itian m a  em* ; 

of t h e  Department 1 bva mt failed to'hring p-nhmilb; . 
t.6 notioc..+m m5&c k h  rs *ell u Cbs omdud 4' 

. . -  - 
Y O U  -b'v !3 74 g 3 0 , 1 3 2 ,  19% 3 4  x-.: ..?.:-:3' 

called 'to join m meaat. of h l i n e  ' nr. Atto& 1 
handed 0-- to, T-. :and -, reportad , .fd_ Eyz- 
24-10-53,'that "I thip iLY G E  ng. a*" 
from Kurradh& by am;- a-• - fd { 
Mooltan, ahidh d t ion l .  +&$ & --fbs- 
1 2 t h  xorem&;'d. - .*. .'J- T Lahore to ~ t t o k ,  d..joii--:&+ & ,: 

place about 25th KO&''!! +-* J*LL? ;Z?;T;, ~u-%i~~>, 
On wmpbtion or the --is-$&, 1% : 

epent B f m  'dap m ~ ~ 8 g .  q p ~ d . & ~ & & + ~ - ~  
t he  Lndus &Ion At- [ 4 3 , 5 2 7 1 - e d  \bmwyl 
d o a n  t h e  dve r  to Kmkhi a h  &: ----'&-: 
of 2nd Hil l  sar., Logan's o l d h .  a .a? 
W marched do- h r n  'Lahom T4s':Sjlj,..: -7 
all preparations for m d .  of'JiarHabi b + & ' ~ ~  
he carried out to SG.'e entire s a M a & &  &i&$-': 
i o l l o + g  Deo. and Jan., Wsugh bainlj-&'%$ 
take active part offing to ill health I 43-4. a5&'$.ij;: 

22-9-54, w% st as,' btx.  -+ay 
succn. to RannylTailyour [38o-1], 'and c l d q  1 ~ 2  
emp. a t  Dehra D k  trharerh6 gaw - 6 , ' t o  .j&,f 
sub-am&. o n  care' and' nse -of in&? d m r  t&&f 
n j c ~ l  subjects 1 138, 157, T~~';'>'~~,:>xo~.-~~,.~-*-L~$?~< 

2-755 ,  in view of e r p e c k d  re& of ;80.- -ad ' 
6trange for ch. of Eaat Coast &re; ^'XO 
ment  or adequate carriage can ba procnrsd cm tbs 
d, therefore, be i n c u m b ~ t  on yo. to fit p m d f  
for t h e  field and take your equipment with 'law 
D&a on the  1st. October, ... you rin 2- h: 
time t o  join t h e  p a r t s  before taking the fidd. a tbr( 6 
t h e  3 m o n t h  notice n o s  given goo to prcparo", m bidirabr 
or  delay need occurv- ... . . - ->.  

"The v e q  great impsrtanm of this =s uhldh d1r 
t h e  capitah of Bengal and Mad-, a n d  W- * 
obsematories, ... d re+ corresponding ~ d b ~  rPb 

devotion ...to a c h i e ~ e  aatisfactog '- ;-' 

8 let ter  of 82 paras he r e i e d  to t h e  s m i o ~  0- 

of c-ma~ and terrain thnt had interfered Kitb porn 
hoped t h a t  " j o u r  f h t  w o n  in charge of th@ - 
may be signalized b-j a triumphant an- *orCh~ of- 
stan&g in t h e  D e p a r t r n e ~ t " ~ '  127-8, 7r+)- -:*.'- -+ ' 

On march d o a n  6trange spent a week cramming 
of t h e  old Lucknoa obey.; he found them still in 4 mda; 
nnd it  is sad t h a t   the^ shodd aU h a s e  been d a d  --- - 
t h e  disasters of 1857 jn, 116-7 ; r, =,34IU. - 3  -. -= 3' .*.' 

6G. took Sdraniage of 6trange reoetisbg *t &tb& % 
directinp him to exercise general control o f  Deprea1r- 
Turing gar ton'^ absence on furl., at the -me t ime arplrtP- 
ing to Depree tha t  he had no Kiah b d e c t  on bia e5danaJ: 
"I do not  doubt  t h a t  gonr o a n  good a e k  would have indnmd 
yon ... tb protit rn much aa practicable b y  Major B-'# 
erperience. ... Major 6 b a n ~  bas n o t  a t  present r o ~ .  

. I D D n .  472 ( 3 7 9 ) .  'rho-on, 6% to  GO^. m., to 6 ~ . ,  1 6 2 - 4 8 .  .OR.' Trig 1671-2, h t .  Kaj&zz,m ;B'& & 

B a y d m  ( 6.92 ). 'ib. ( 298-9,313,348 ). 'DDn. 6 4 1  ( 2 3 2 3  ). 'DUD. 462 ( 2 W 0 i  ). 6G. to Mi1 DepL, 1 5 1 A 9  ( p ~  UL 
'DDn. 542 ( 37 ). to Mil. Dept., 2&&5O. 'DDn 591 ( 330 1, 29-7-43. * D D n  710 ( 4 ). 

. * D n  Vwnet had w m p l d  IS 

lack of notice oo tr. to Amsm in 1652 [ 393 1. 1ODDa 692 ( 216 ), 2 - 7 4  ; DO., 26-9-65. . , 
Uib. ( 375 ), 1-12-65. F&u& . . 



NOTES 

bowledge  of detail surveying, nor h ~ s  h e  indeed been trained 
u r numr or blrl. him experirnce in geodetic o )nmtionn and  
s U  the rdnekienla of our professlon wU1 snabfe hlm to give 
70.11 valuable adrice"'. 

The arrangement worked well and Strange gave SG. a moat 
natiafactory account of D e p r e e ' ~  party [ 172, 386, 4961.  

Unfortunately Strange's first season with the  
Coaat ser. waa not a happy one. Conditiom were 
ae different a s  possible from those m RBjputiina and 
Bind. He  lost mucli time trying to &just the ways 
of the party to hi own ideas, and m o t e  long com- 
p]~i3.ts to SG. Time a 8 8  spent in re-obsn. a t  eeveral 
s t s t i o ~  ; work waa hampered by wretched visibility ; 
thore waa much sickness amo-t aU ranks. \Paugh 
wau not impressed [ 28, 109, I r 2 1. 

Next Betmon,was better, but  strange himself went 
doan  with fever and in Aug. 1857 he handed over to 
Clnrkaon and went on , 12 mo. sick leave to 
Ootacamund [ 46 j-6 1. Whilst on leave he worked 
on design of a new 3-fL. theodolite [ 151-2 1. 

The 24-inch theodolite with Coast ser. had been giring 
trouble, and a t  6trange's request four men from t h e  Calcutta 
w o r h h o p  carried out  alterations under his superrision a t  
Cuttack ; "The project ... inrolres mechanical work of a very 
high order, and is ... a very arduous and  anxious undertaking. 
Major 6trange is himself a first rata workman, but  h e  has so  

other occupation ... tha t  i t  is not desirable t h a t  his time 
should be nasted in the  mechanical drudgery"'. 

The alterations made during 1856 had  to he supplemented 
with further work t b e  following gear, but  t h e  results were 
most disappointing and,  m i t e s  Waugh two years later, " t h e  
instrument ~ R S  worked worse than ever since blajor Strange 
altered it,  and i ts  results a re  now ao altogether unreliable 
t h a t  I have been compelled to withdraw i t  from the Coast 
6erjea". ... blujor Strange's mechanical talents, ... although 
of a high order, are limited by his deficiency in mathe. 
matical k n o ~ l e d g e " ~  [ 30, 154 1. ' 

K o r k  on the  new 3-ft.  theodolite was much interrupted 
by his long illness, and conataot changes of detail, and i t  
was not until Aug. 1860 tha t  he handed in t h e  dra-s a n d  
specification a h i c h  he then took with him to England in 
Kov. 1860. Comtruction was entrusted to  S i m m ,  but  when 
Walker impected i t  in 1872 he thought i t  far too heavy and  
cumbersome for we in India'. I t  was, however, sent ou t  
and was used in Dec. 1874 on ohens. of transit of Venus, 
and in 1882 n a s  passed to the Capetonn Obsy. [ 151-21. , 

Strange resumed ch. of the Coast ser. in Aug. 1859, 
and on promotion to regtl. Mnj. he offered to revert 
to mil. duty or stay 04 with the OTS. aa the SG. might 
wish. I n  1851, SG. had obtained permiseion for hie 
retention Kith the Dept. a t  a time when he w ~ s  
particqhrly short of officers. H e  now exprmsed his 
rendinem to reletwe him, since he hnd secured several 
young' of3cers of higher qualificntiom [ 382 1. 

Under 00. .oo. 21-3-80 Strange's eorvices were 
placed a t  d'iposnl of the hl'adrm Go\%. H e  handed 
over ch. of Coast Mr. 9-8-80, and eailod from Cal- 
cutta for hladrne 3 mo. later [ 399 1. 
In 1862, afLer rett.  he was emp. to '  design and  auptd. 

construction of inste.  of aU descriptions for OTS. a n d  in 1863 
was appd. I n ~ p r .  of Scientific Inats. to the  lo., for which 
duty a special obey. was erected in Lambeth'. 28-2-67, h e  
exbtd. to E3. a transit-imt. and a zenith.sector. 

Hie fimt zenith-sector a a a  used by Herschel in s. India, 
1868-71. and  grenty appreciated, but  writes, Burrard,  "Ln 

1885-88, 1 had to obeerve latitudes with 6trange's zenith-  
rector, s o d  found it a b t o f d  instrument. with 8 difficult 
m l c r o e c o p  to read for every obeemation. It  damaged my, 
eyes for life. ... &me years later ... I realized t h s t  Strange's 
zenith aectnm could be used as... telescopes. I observed two 
aeasona in Rajputana and  Sind ... and treated them aa zenith. 
telescopes. This avoided . all the reading of t h e  numeroun 
microscopee, and  produced better renu1taS. 

Lenor-Con~mgham,arites tha t  they "were fine inntruments, 
but  awfully henvy. ... I used one of them in s w n  1898-99 
for t h e  determination of latitudes ... round Kalinopur"'. 

Strango's work as Inspector of Lnstruments wax 
of immense value and importance, and the procedure 
which he introduced for aupply of scientific in3t.s. ta 
Lndia put the whole orgmization into an efficient: 
states. h k k h s m ' e  successor, Black, mites 24-12-75 ; 
"tardy recognition has beon ehewn to him by giving 
him ... a provi~ional ...p oet of £500 a year. , But  Col. 
Thuillier ... had to speak strongly on the subject a t  
an interview he had with Lord S a l i ~ b u r y " ~  [ 10 1. . 
TAVERhTR, Edmund Lewin. Bo. Inf. & SO. 

bapt. 29-10-28. d. 21-12-91. 
Ens. 17-1-46 ... Maj. 17-1-66; ret. a s  M. Gen. 

1-8-78. 
Son of Edmund Taverner, solicitor, Stoke Newingtoa 

and Elizabeth his wife. 
m., 8 - M ,  M a v ,  dau.  of Lt .  Herbert Maclinorth, B X ; ~  

High Sheriff of Trinidad, m. 
3610-53, appd. Asqt. Rev. Sun?. ; 1860, Asst., 

ThEna Rev. Svy. ; 1862, Settmt. Offr. Hdbd. Sind ; 
&larkham ( 450 ). 1876, Supt. Rev. Svy. & Aasmt..- 
Poona, SholLpur & Nkik  ; 1877, on furl [ 338, 401 ]< 

TEhWANT, James Francis. Ben. Engrs. 
b. Calcutta, 10-1-29. d. 6-3-1915. 

2/Lt. 11-6-47 ... Lt.-&I. BE. 1-7-70 ... f d .  6-281' 
M. Gen. 265-83  ; ret. as  Lt.-Gen. 10-1-84. 

Son of Brig. Sir Jam- Ternant  ( 1789-1854 ), Ben. Art. 
KOB. ; D.VB. ; DIE. ; Hodaon, IV ( 246-7 ) ; Punjob Inacr. - 
( 3 5 9 4 0  ) ; and his wife Elizabeth Louisa, dau. of Chas. - 
Patteason, BCS. 

ed. privately & s t  Addiecornbe, 1 8 4 6 7 ;  "distinguished- 
in maths.". 

m., let. .  Deesa,RHjputRna, 1 1 - N 2 A n p t a ,  dau.  of Wm. 
Fleming Dick, BCS., by whom he h d  3 aona and 1 dau. ; she d. . 
in childbirth, M w w r i e ,  23-8-59, aged 30. 

m., 2nd.. id E n g l a n a  1867. bLiaa Selina Tudor Crawford 
who d. 1878; one of 3 daua., Edith Marian, d., bhlvern Link- 
23-2-1960, aged 87. ' . . . . 

n o s . ,  1859;  rm., 1868 ; rrus., g - 8 5 5  ; Paas. 1890-1 ; m a .  
1879. 

Ubiqut ; Conolly (91/2.54 ) ;  RAS. (mn), LXXVI, 1916: 
( 272-6 ) ; Rho Rw Rho ; crayon portrait u ~ t h   as. ; photo.- 
[p l .  221; Sandw,  r (33C-I, 360 ) ;  n (211 .  207-8, 317 n . 3 ) .  

arrd. Calcutta March 1849;  emp. on canab under Cautley ;- 
recdd. by SG. for appt. to om. '' one of the  best mathe- 
maticians in India, and devotes hjn leisure to... sstronomy. ... 
His heart is... aet on distinguishing h i m e l f  aa a geodeeist"l0. 

oo. 24-10-51, appd. 2nd. Asst. QTS. ; joined a t  
Dehra D h  10-1 1-51. and posted to Gt. Longl. eer. 
under Strango, joining a t  Abu hLnrch 1852 [ 41,  383. 
532 1. 1853, prepared site for Rrirachi base-line, " h v -  - 
ing had comiderable experience of levelling" [ 42-3 1.- 

'DDn. 691 ( 33 ), 1&56 ; 678 ( 13 ), DO., W 6 .  'DDn. 665 ( 192 ), 6 G .  to DSG., 1 4 4 5 6 .  'DDn. 157 ( 14 ), BQ. 

to Ternant .  2 5 5 5 9  ; 694 ( 361 ), to hlil. Dept., tb lO-40  ( para 35 ). '6trango shoved i t  to as.. 2+72 ; x a l u r c ,  2rr4-72 ; 497 
( 509 ). 'Paper by Strange to s3. ; A'afurc, 2 5 4 7 2  ( 40; ) ; Em. L c t k m ,  n ( 1 2 0 )  ; OTS., X I  ( frpce ). ' to mr., 6-6-1935. 
' ib. M - 1 9 5 4 .  'hLarl;ham ( 2 W  ) ; Abslrod,  1871-2 ( 21-4 ). *Em.  Lettern, u ( 120 ). IoDDn. 543 [ 250) ,  to blil. &pt., 
28-8-31. 



Took over ch. Gt. Lonpl. from Gtronge 22-10-63, 
party now becoming at. h d u s  eer. [ 3, 42, 361 ] ; 
erected obey. st Karhhi and took obem. for let. 
and see-level [ 74-5, 91,130-1, 470 1. Took part 'in 
m ~ t .  of bm-line, NO\.. 1854  to Jan. 1 8 5 5  [ 44  1. 

1863-4, obed. h t  16 trimglee of Gt .  I ndm ser. 
running QO m. scroes hills X. of K s r k h i  [ 45 1. 

After impeding hb a o r k  a t -  Karichi ,  6G. m d ~  
i m p m ~ d  by his ability and the  progress made;  "I +ah 
f iwt to thank yon for several ~ a l u a b l e  s u u m t i o 1 1 ~  and &- 
cumions. ... which e r i n w  ~ o n n d  knowledge of mathematical 
priucipla 8; ueU a~ much i n g e n u i t ~  and  talent. ... 

"I hare  found ~ . m . . . s  sound thinker and ,  a s  your opinions 
a m  ~ I K R J S  e rpresed  candjd)~-, and your objections stated 
clearly, ... I h e r e  had g r a t  pleasure in transacting bueinehe 
a i t h  you. 1 ho pe...y ou n i l 1  a l n a ~  s la te  your r i e u s  and 
u-ifihes to me f r e e l ~ .  ... After a careful inspection of your 
angle.booh 1 have formed a farowable opinion of your 
~kjU as ~n obeerver" [ 116 n.3. 136 1'. 

x o r .  1855,  left Eariichi by road folloning the Indue 
and work on 'main trjanglee [ loo, r o ~ r o ,  
151, 3673. &jade excellent progrees a c r m  the flat 
m u n t v  weat of Indue u p  ta Lst. of Sukbw. Handed 
over to Annst.rong, and m r c h e d  direct to Dehra, 
6th April t&2lst hhy. A m t r o n g  followed Fnth the 
party to  reach Dehra b y  end of June, when Tennant 
resumed ch. ( 4 6 ,  361,  370 1. . . 

S w o n  1856-7, saitchRd p a r t y t o  Jogi-Tila ser., 
which he extended 6. from Lyallpur acroea 'firi 
t o ra rds  the BnhGn~lpur border. Returned to Dehra 
shortly before out.break of mutiny. 3isy 1 8 6 7  [ 47.53, 
150,'482 1. AtDehra had no time to  completqcomps. 
A d  reports of the past swmon's work, bu; eae-ed local 
difficulties by ~uggesting ifisue of paper mone1 during 
t h e  emerpenq [ 95, 4 8 3 ,  520 1. 

Aug. 1857 joined the  a r m 1  a t  Delhi, t h e  cx. then mak- 
ing official appn. for his  serricesx. 6G. gladly consented; 
"Lieutenant Tennant, haring received prirate intimation 
that  hjs semces  would h e  required, ... and haring obtained 
from m e  l a v e  to proceed in anticipation of orders, left ... on 
t h e  15th to join t h e  Army. ... U my Department can in an' 
way aid ... the  public service. ... we shall all...have great satis- 
fa&ion in doing 80"'. . 

n t t d .  t o  the.4th col. that  entered Delhi by LRbore ( or 
B;abul )  Gato d* assault of 12th Gept. B e  then a d .  
&p. io relief of ~ < c k n o n ,  reporting deat6 of B r o d o w  [ 483, 
4931. and destruction of the  astr. k t s .  [IT, 117; c, 5321. 
Being no l o n ~ e r  fit for "act ire  du ty  Kith the  Engineer 

.Der,srtmentl', r e jo ind  a t  Dehra in April 1858 1138, 291 1. 
i-10-56, a G d .  ta ch. ~ u r h a g a r h  ser.; s tart ingnr.  

Siglkot. After di.sappointing season, with interrup- 
t ion from ur~serrsonsble rein, clo:3ed work a t  end of 
April [ 50-1, 297 1. 

Kov. 1857, bad applied for appt .  a s  Ash. a t  Madraa 
O b y . ,  sbould post fall racant .  BG. s t r o n g l ~  recdd. him ; aa 
his "pretensions are of a high order. From  hi^ father ... 
h e  inherits a natnrsl talent  for mathematica1 s t u d i s  and 
pursuits, ahjcb his father raueed to be  c a r l ~  fostered and ... 
h e  is n o u  second to no  mathematician in thie Department. ... 

"AE an aetronomical o b s e r r e ~  h e  has had abundant o p  
portunity of proving his ability. ... B e  bas  sedulous1 y... 
devoted all his leianre hours and spare cash to t h e  cnltive- 
tion of astronomical science. ... 88 a mechanic, ..,especial- 
IJ...of ~stronomjurl  and geodetical instnunenta [ 154 ], L i e d .  
Tennant  i6 not only practically proficient, bu t  possesses an 

inventive geljug of a high order. .-.. Astmnomjca] ecjenoei, 
his peculiar delight "4. . , - .._ . - - 

BBL 9-3-59, appd. h t r . ,  bh, in'rn'&& to n-s. JZ~. 
[n,  44&g];but obtained permjssion to postpone r n o p 0 . m  
1st Oct., when h e  hoped "to t ra re l  mth hie family> . 
birth of a dan.  on 23rd. J u n e  a.as accompanied by trsgia 
dea th  of his wife on same , da-j. T o o k .  over a t  *-. 
13-10-59, b u t  relieved byh 'orman fogaon,  Oct. 1880 [3R0j- 

On hie l a v i n g  the  QT6. Waugh thanked him foi. 
a o r k  ; "the determination of t h e  kti.&de A t  

~ -- 
Karkhi  ; ... the tidal obserretiom a t  Ifanore ; ;60g& 
~ ~ ~ i f i t a n c e  in the  menuurement of the  K a r k K  b&e: 
l ine;  a d  condud of the loaer eection of the G-t 
lndus seriee6'" 399 1. - .. - ' --:..4L-2 

From 1860 to 1676, served n i t h  FTD. from'*%& 
RLjput ina ,  with breaks for furL, for obsns. oT ecliF 4 
transits, and acting a s  W n t  Ifmkz. B e  d id  no t  eqjq & 
dull P-. routine, and hia h d t h  was far from - H ~  
writes to Walker whilst on  furL i n  1866; "M-r sant&-' 
about  lndia a r e  unchanged, b u t  1 mnst m m e  o d  agdra' 3. 
could'live myself on n o  great sum, b u t  schoola ara a i m @ j  
ruination. ... 1 don't feel good for much, a n d  all ths pat,&;. 
ing that can be done a t  home dl soon wear 05 in In&.* 
I wish I w u l d  get  qoit of t h a t . . s m .  D k w s n t  . LLndL 
would be bearable Kith decent work, even vith bbd hd& 
a g p a v a t e d  b j  remedies"*. - .  . . . .-::. - .7- . ;3~-: i , ' , !  

Three yesrs  later he a r i h  from ~ d l &  ~ c b s p i n g  .&,j 
metric ecstem. "6trachey [ Richb;531-2] is h o t  a n  M 
ment Depar tmenk using the metre, and I onlJ. aonbt% 
t h e j  niLL The DFU. b o a s  a 6-inch lunge, and t b ~  -( 
read i l j  call i t  15 centimeters, even for G o d  o r d m  l P d 4  
t h e  G o d .  of India h a r e  d j  lost all a d h o r i t ~  rs thsg G"' 
Jielded to t h e  Lo4  Go*. till t h e j  an pvdaes b 
0LedienCe. ...; - - . . . : .  r .. . . . *  . -  . . - .  .. -.Az -;.t>z=.,.p, 

-the 'srraGern&~ hFi-m;t;;d -+&As 
made under one wp-bintenaenoe if pua.ibls. LL 3h.m 
for a t-far from pmrinoe*~As~;~;.~':' .  "?"- - . b . w h 5  

- 
ad a& f o & ~  pin tt&;-l;;itfng o n i -  rrtr.'m\j4 

"I a m  nearly cmrg uith thir FWD. ,. 1 h o p  pmr -.mibe; 
i t  out  without a m ,  for i t  in too-bof to thlnl '.ID& h ; 
to draw it. ... I hare no bnina for QL'faomnnt'-if. 
in 8 temperat- too*'' ' ,, 7 ,  - -;: f f . :.:rv.5--;- .s, '- ...%'. . 

Possibl-j i d u e n c e d  b~ moongenial wurl,-bd b h h ,  d 
h o t  weather,  hi^ letters frequcnUg bd s Mttsr -H. 
ari tep criticaUy, and nokindlj, of Ercrsrt, T s u & ' d ,  
P o p o n  [ aup . ,  5 4 2  1. Thougb him obit. not& on Err& wu 
fu.U~- appreciative' h e  nritea to T a l k e r ,  2 4 4 4 % ;  "Ermat 
h a d  m a n r  good pointa. B e  piolied u p  a pradica l  trdb rrq 
often and held i t  tenaciously. but  ... h a  n e m  WM a -the 
matician except afi an elaborator of form&. ... I urntad 
to acl;noaledge t h e  debt u e  o v e d  -.. Via m s y  not  rgrm 
with Ereres t ,  and we may think him opinjated ... Him srar- 
sion to enter  on a n y  matter  on uhich  be  had m a d e  rrp hL 
mind I can well nodentand [ 134 n.11". Tennsnt  h d  narar 
worked under Everest, and was n e s r l j  40 y. his junior. b 
Lenor-Con-mgham mites9; " I t  iE r e q  probable that Tannsrrt 
was a bet ter  mathematician than  Ere&. B u t . . . B e r a t  
had a v e q  sufficient commend ...to be able  to d o  n h a h v a r  
h e  wanted to do. ... 'The mere mathematician' M no! tha 
m a n  who is wanted for geodetic operations". . . . - 1 

Ternant  just if ia  n h a t  he call6 hin "holcpirking" o n  
Frounde t h a t  "one m n d  place the  good p o i n b  of  o m  forbe- 
in Burrerd tells a s t 0 T  hf i U u 6 t r a f ~  T-d'n 
self-appmcistion. 6ome p t  mnn ~ i t i q  T d  
who engaged on recondite scientific w o r k  and  a k d  
simple question to shew his interest. T e n m a t  made tb 
c h w l ~ h  rep ly ;  "The fact of J O W  8.8- ~ o c h  a q~m 

.&OUE t b t  it would be u e k m  for m e  to give goo + 
answer".' - . . .:.- . . - J  . . 

DDn. 709 ( 113 ), &rich& 22-155. DDn. 646 (96, 98 ), u o .  B oa. to SG.. 20 6 2-7. D r t n  M 5  ( 338 1, to 
am., 24-8-57 ; b o r n  in Enpr. m e a  as "Objector-General", g a n d c ~ ,  I ( 330 ). 'DDn C43 ( 196 ), to MiL Dept, 4-11-67. 
*DDn. 647 ( 4 0  ), 6-9d9. 'Em. Lettew, I ( 85 ), 13-11-66. 'ib. ( 88 ), 2.59 6 11-11-69; n (20, 22 ), 1 3  Q 3-73 
.BAS. (mn) ,  m (105-8). 'tom., 2-4-1D5k - 



NOTES 

V~iluubLatUy t l ~ a  work in wlrlnt~ It@ ,clnl!phlmO *a# 
astr. obsn. ; he  called attention in Jan. 1867, t o  the 
irnportmce of scientific obsn. of the sotar eclipse 
of 17/&8-68 and, on the Advice of the m., Govt. 
of India provided the fun&, and Ternant  took ch. 
of obsns. .at  a station nr. Guntur, with John Herschel 
as one of his aaste. [ 492, 503 1. Obsd. total eclipse 
111%-12-7 1 a t  Dodabetta nr. Ootacamund. 

Agnin a t  Airy's request obsd. the traneit of Venus 
from Roorkee. 29-9-74 [ 1 5 2  1.. The resulk and 
deductions from hia work won the respect of the 

. : ' ~ c i ~ n t i l i c  societies. . - .  . 
I t  is strange that. through all these, high-cln.w obsm. h e  

suffered from a defect of eyesight. H e  mi tes ,  15-1Ck-68 ;. 
" h l m y  e a r s  ago, aoon after I came to I n l a ,  I found in 
looking a t  t h e  w o a y  ranges of the Himaleh a i t h  a telescope, 
tha t  to m y  eye the snow had a reddish-brown tint. ... This 
was n o t  the  same for both eyes, but ...in pessing from m y  
right. eye to my left ... I seemed to p~ss. . .  from t h e  brownish 
t ints  of autumn to  the brilliant ones of spring". Bia right 
eye am "not xhromatic.  ... Red raps predominate1". 

From 18-1-76 to 6 2 4 2 ,  was Master of the  S n t  a t  Cal- 
cutta, hn&g a l r e a d ~  05ciated for short periods. H e  then 
took furl. till ret. H e  tool; an active part  in the  affairs of 
the MS.. joining Council 188.5, and being Preadt. 1890-1. 
Contributed some 60 papers to  the pubns. of the Society. 

Aftcr 1892 he contributed no  more, bu t  lived "in perfect 
retirement" Kith his daus. a t  11 Clifton Gdm.,  Naida Vale. 
I n  1890 he joined the Photographic31 Society. 

TROhlPSON, George Hunter. Ben. Inf. & so. 
b., Frodorickton. New Bnmsviick, 25-10-26. 
d. E n ~ l a n d ,  11-1-99. 

Ens.-%1243 ... sso. ,  lfG2-61. ... BtCol .  
6-12-74; ret. a s  M. Gen.. 10-681. 

Son of Capt. Arnold Thompson, Pymr. HX.'s 81st. Ft., 
of Erederickton, K e n  Brunsnick, and Anne Marie his d e ;  
neph. of bl G e a  Geo. Hunter ( 178+1854 ), Ben. Id., OB. ; 
Hodson, n ( 5 M  ). . . 

m. before 18.50 ; son b. Berhampore, 17-1M2.  
Ubique. . . 
from blarch 1850, Ex. Engr. PW., ~ a z i r i b i d .  
284L50,  appd. Asst. Rev. S u r n . ,  SherniU writing to 

DSG.;  " I f i t  m e  recommend to your notice young George 
Thompson of t h e  7th I d a n t r y ,  a young fellow who has 
passed an examination in aurve+g in  Sinde. ... A nepbea 
of Major-General Hunter's, and hm heir. The young fellow 
ia d-jing of ennui and i d k n e 8 ~  s t  Lodhiana, and sighs for 
something to do. ... He, has passed in the  language. H e  ie 
fond of &suing and a m e y i n g ,  ia active and young;  all 
good qualities for a eurveyor"'. 

Learing Biskot ,  uri tes  to DSG. from Meerut, 1%12-!!0; 
" m e n  a t  UmbaUah, 14th Dec., blra. Thompson attacked by 
f e r e r ;  loet one dak; delayed again, bnats not being ready 
a t  t h e  gheut. Hope to s ta r t  6 o m  Gourmuckteear on 25th'". 

Again, from camp nr. Gmi. "6hemill  s tar ted for t h e  
Rajmahal  H i b  on the 16th. ... Ln s few days I intend to 
accompany Mr. R.  Smart  on one of his rounds, and after  
closing a circuit, netting np  the work and calculating the  
a res ,  I hope ...to become maater of t h e  greater p a r t  of t h e  
outdoor detail. K e  have exceedingly pleasant wenther, and  
s little rain tha t  fell a few days back has msde i t  quite 
cold. ... I had no idea that  the  climate, of Bengal oould have 
been M) very pleeoant. ... 

"I like m y  appointment very much, being a most agreeable 
change from m y  late duties"'. 

oo. 27-8-52, as senior met . .  appd. to ch. Beri dodb 
rev. evy. in Punjrrb, succg. John Blograve [ 273 3 ; 
assumed ch. 22-10-52, and confirmed 29-3-53 [ 365 1. . . 

1RGR-9, tr ,  with party to C h o h  NBgpur. Left 
r e c m  qm., Simla, 1-12-58, by dak, and rcuched 
HazriribBgh 25th. in advance of party which followed 
2 mo. later. During fint s m o n  the  party rnada 
4 - i ~ c h  svy. of HozBribQh town in addition to the re- 
gular svy., and survd. GT. road pwing  through the. 
diet. ; Thompson later supplied u s a f u l  ' mapq to. 
Oldhem, of the geol. svy. [ 1 8 4 ,  244, 364. 3 9 6 7 1 -  , 

Ln Dec.  1860. met  C-in-C. a t  RazSribigh to arrange "s 
special survey witb plan and report of the capabilities of t h e  
site a s  a mnatarium of the hill called Lugoo, appertaining to 
the  ... RamSrh estnte, about 2 5  miles e o u t h - w t  of BazAri- 
b i g h  on t h e  rosd  t o  Calcuttn"'. 

2-11-66. handed over ch. to Sconce, and prwceded 04 
furl. on mc. ; to mil. duty on return [ 4 3 0  1. 

THOAIPSOX, Penton. Ben. Art. 
b. 21-5-34. d. 3-12-1917. 

2/Lt. -54 ... Capt. 1 M ;  
temps.  1 -par ,  EMU38 ; permt.  f .pay, 26-9-76. 

Son of Ge3. Poaney  Thompson ( 1797-1849), am., and 
his a i fe  Harriet, dau. of John  Fendall, BCS. 

ed. Etnn and Addisrombe. - ~ - . . 
m., Meerut, Sept. 1857, Emily, dau. of Lt.-Gen. Sir Wm. 

6ampson Whish ( 1787-1853 ), Ben. Art. [ rv, 163 n.7 1. 
1857, blutin? campaign ; a t  siege of Delhj with ~ a .  battery ; 

relates t h a t  after capture "Hodson cnme into onr mess s o d  
asked if anyone wanted to  go to Meerut, as he had a sea t  
to spare. ' I  do'. I said, and 1 went, got  married, and was 
back in a f e n  daps". His wife only lived 2 or 3 years. 

6-10-58, appd. Asst. Rev. Sur~?. ,  Sind S Q a r  and 
with Anderson to Oudh [ 275 1. Under 00. QG. 

27-6-62, succd. to ch. 29-5-62 ; resd. 31-12-63 [400 1.. 

THO3ISON. John Turnbull. Civ. Survr. 
b., Glororurn, nr. Bemborough, Northbd.. 

10-8-21.. 
d., Lnvermrgdl, Scotland, 16-10-84. 

R e r .  S u m . ,  EIC., Singapore, 25-1041 ; m d .  Jan. 1855 ; Ch- 
B u r n .  Otago., KZ., 1856; SG., Nz., 1876; ret .  1879. 

No record of any  sernce  in Lndia. 
g. son of James Thomson, of Earnslaa,  Bera ick ;  his 

mother was dau. of John TurnbuU of Beraick.  
ed.  Dunse Academy; also Wooler a n d  hlarischal Coll. 

Aberdeen. m., in Otago. Nz.. 1858. Miss  Willamson. 
raos. 1818 ; and art is t  of merit. 
Auth. 1864. Some g l impsu  o j  l i j e  in fhc Far Enrf ; 1865.. 

Sequel. ; RGS Progs. vn ( 46 ). 
Obit. Southland T i m ,  HZ., 1 7 - 1 v 4  ; h'c1.0 Zeolond Timea 

18-1044 ; RQ3 Progu. rr, 1885 ( 88 ). 
a d .  Gingapore, 183718 ; appd. Rev. S u m . ,  Gingapore, - 

2 5 1 0 4 1  ; 10. Cat. ( 615,609-9 ), map8 ofPersk  R .  ; Bingapore, 
town & straita 1846-55 ;hfslay Coast; 1851 ; from 1847 nnder 
distant  orders of DSG. Calcutta. [ 244 n.1, 5361% - - - - 

Aug. 1853 to Nov. 1854, aick leave to England ; J a n  1855 
read. on ground6 of ill-health. 

185516, a n d .  tiz., ra proepcctive aettlor, but. claiming 
17 y. service a i t h  EIO., appd. Ch. 6 m . ,  Otago. Rend paper 
before aos., 1-58, being Journal kept during ... reconnais- 
aonce aunvy  ... Ologo, HZ., Jan. to  April 1857. This was pub. 
JRGS.  x x \ m  ( 298-332 ), the foUowing pawage appearing pp. 
327-8 ; extracts  r e - p u b  c x w ,  1958 ( 634 ) ; niter clniming 
sereral  yenre s e r ~ c e  "on 8urve-j in India", and  comparing 
Me in the  NZ. surrey serrice very f a v o u r a b l ~  with t h a t  " o f ,  
India' '  he continues ; 

" m e  Indjan Gnrrey officer in clothed in white from 'sola 
topi'  down to c a n v a s  pipe.clayed shoes. H e  smokea his 
perfumed 'hooka' or tho fragrant 'manila' with a n  air of 
listleas matisfnction. When he v a l b  on duty he is followed 

l R A 3 .  ( mn ), urr,  ( 10% ) ; T e n n ~ n t ,  Calcuttn, 15-16-68. 'DI-B. 37/57 ( 21 ). 64-50.  ' b .  ( 2 ) 'ib. ( I @  ). 
' B c n .  Rev. LP.. 6G.'s 24-13-61. 'XRIO.  110 ( 6-8 ) ; 4 and 1-inch mTps Gingapore Id.  184249.  



J . . , J: : .  
by 'gibda' urmying nn \~lnbrclh to . M e  bim from the sua, . .. ....z 

: m.. znd., C a l m t h ,  84-47, Annie Charlo+, ++& hi and o d d  a 6'"'hr cro- ~ t b  t w o  1 - t ~  'bcnrera' a m  0. &cpherson, B ~ ~ .  M d  
, , .. . -_ mads to lift him over. 3 : q-.&- ?i:y:, % son, ~ e q  ~ ; r e m b i u  ( 1&1g22 I ps, Or thm OUtrlmr 'laam of hk iarsciopn 8 g b s ] j e  Carder b; 1877) foUow+ hjm 

&.Fv'$_ self suifice for the  dsg, ahich  done, be  aita the  door of 
hie s~mciom fen1 enjoying his 'otium cum & @ h k *  and PROS. 1859; w8. 1869; ' k ~ ~ ' 1 8 7 2 < 3 t ' ~ & '  IWQ'&&~ 
'brands prmi'. The slighteat a e k h t  dbtnases him-he ~ 5 t h  6m*h of M a n u d o J  _ .  i3urmyinp . .  . _ _  in 7di4 . Calctd, 

... ... does no t  even c s ~  a p m e .  ~e has bun&,& of [ 283-4.3381. ' .. . -.. . . - .,., 2 .,,;<: tz uL ,*e 8,:' 
. - 

. > -  

a t  his command, but  does h e  enjoy them t N~~ ertrs obit. QJ. sxvq 1906 ( 3 6 7 - 8 )  ; DhTB. 2nd B n p p t ; ~ ~ ~ : .  
mouthful of 'moorgee' or   la^ of 's imbm* raqoires t- RhO Woa TFb; Hodson. rr (27311 ); P o r t r G t s ; ~ ~ - !  
dwer  of a i t n ~ m w i a t i c  acid to amirt poor debfiblcd nat-. " 00 c. 18451 rr, p l  . I ]  ; photo in gmop, 1861 1517- : 
Bis hollou e ~ e  and cadareroue c x ~ m p l e d ~ n  a tale". p h o b - e t c b q ,  1864 1pL 241; oil palnting-sy Q. G.  

His Q l i n ~ l ~ s e a  o j  Li jc  in  t& For E& gires no  -ord of C. 1876, printed deptl j .  1915; l v g e  prkait m ails, 1 - I  
semice in I n h a .  Vol. 1 dt,.wribes Malaya and hie approach with fa mil^, ' aith ~ u .  portdrts, B hen&&& &..-;, ;'<3;< 

throufh "the straits of Suoda", separating Ja'ia and 6umatra, 3-1-37, appd. Amt. Rer. S-. jn ah. my, 
3 months afLer sailing from E D ~ I ~ D ~ ,  1838/9. Vol. n, devotes paTganaa  o f  fjYlhet ; pmted Rer. 6-.-%77~p;' 
5 chapters to organization of the  EIO., with "glimp~es of ch. k h k ,  ~ ~ ~ i ,  Petna, GSIhat, x 8 ~ 1  t h e  special and political s tate of my countrymen in India". 

Igry2m, 20 7-8,. --y-.ImL I but mthout  auy  claim to have riaitod India. -- ;- f -5 .  r ~ ; f  .s . - .,- - . - - .  P o s s i b l ~  he allowed himseli to csricature a m. of t h e  after ffife's d a t h ;  :' ':, ; '. .' ' 
9 * .*-.. . :.-.;.: A+: * 

arc. a.orl;mg in Malaya ? D e c .  1846,  reported --.s; 
T H O & l S O N ,  Thorn@.  B e n .  N e d .  6. Botanist. return ; 5-24? post+ td & a-&a&.,r&j. -7 

b. G12-17.  d .  18-4-78. w. a. W i l s o n ,  b u t ' h e l d  for :Az sob. & 
h t .  sure.  21-12-39 ; 6urg. 1-1 W 3  ; 9-247 88 D S G .  - f o r  W I % ~ & S & &  -& -\- 

6urg:Mej. 21-12-59 ; ret. 25-9-63. h&g  ch. 8 4 - ~ a r ~ a & ,  2!2+$7,-&:&*-&1:a:. 
60n of Dr. Thos. Thornson ( 177S1853 ), FRS. ; DIB. T i r h u t  my. f o r  purpcmea o f  pay. ..7&&&f,&:&> 
ed. Glasgou High 6ch. and Univ.; studied &tan? under Dsc. during,rou&ton*s - 

6ir Wm. Booker ; MD. Glasgou, 1839. 
m.. 1854, Catherine, dnu. of E. o. Sconce, of Malta. & o m  16-4-19, w h e n  W r o u g b P G  'i9 b w - '  
m. 1855; n s .  ;=nos., Gold Medal, 1866; auth. of Ktxfern d u t y  [ R, 4 7 6  ; v, 3 4 8 , 3 9 5 6  I.,. -;'.Ti ~ ' , ~ ~ ; ~ ? ~ ~ ~ ~ ~ ~  

H i r ~ h y a  & Tibd ;Flora o j  British India ( one vol. ) ; J A S B  ; SG. welcomed hie appt. ; "I neser m e t  *ith .,'bat& M- 
xxr, 1656 ( 405-18 ). paper or  Herbarium a t  Calcutta Bot. of b u s b w ,  or one more zeelom, p n n c t d ,  a n d  w&wt& &f 
Gdns. ; M a r U a m  ( 369 122 ). 

Dh'B. ; DIB.  ; JRGS. x ~ v n ,  1849, lettern from Lad%!& ; 
Hooker ; obit., QJ. 1878 ( 309-15 ), BurbU, n ( 76-9 ), 
3 3 9 4 0  ; ( 344-5 ). 

a n d .  C a l c u t ~  1840 ; Curator  as^. museum. a c c u r a c  and  correctness, a n a  introducing s v a q  pmmc 
1840-2, AfFhAn expn.; taken prisoner a t  Ghiani, lost all improvement. -.. + .. .-.. -r 7 . .  - .- :. $ .-:: 

collections and possessiom; escaped to  join Pollock's col. Conaidering ... t h e  extended sphere ' of ' hiri a&& 
[TT, 281 1. ~espomibil i t ies ,  t h e  & @ i t g  of hie   it nation. -the .p 

1843-5, M o r i d i b i d ;  1845-6, 1st 6 i b  War, EuUej cam- of ]iring in Calcutta. and t h e  fact  of sere$j&m 
*E@- under his control being in remipt of largar-' dorm& 

1847, aith C u n n i n g h ~ m ' s  m i s s i o n  to L s d k k h ;  ... I beg ... t h e  grant  of the officiating staff d s r g  ,or 
per mensem to Lieut. Thuillier from t h e  date of his d i m g  a f t e r  v i s i t  t o  U p p e r  S u t l e j  a r r d .  L e h  Oct. 1847 ; charge of the ,, [ 39S ,,- . - . . .  -a-.:. ' 

q- 

t r a c e d  Shyok R .  t o  s o u r c e  ; w i n t e r e d  at S l i m d o  ; to ~ h i a  acting aucc. n a s  duly sanctioned m d a i  -h apt-' 
S r i n n g a r  Apr i l  1848 [ 5 3 1  1. . . , 

. of 22-1-49'. - -  . 
R e t u r n e d  to L e h  v i a  K i s h t a a r  a n d  \?sited K a r a -  In a d d i t i o n  to ch.  o f  s o o .  a t  C a l c u t t a l  70-1, z k .  

koram PASS, 19-8-48, claiming to b e  fist E u r o p e ~ n  n .1 ,  3,+6-9, 351-4 1-Comp. 6: D r a e n g  ,O%W and 
rto d o  60 ; estimated h e i g h t  o f  range as f r o m  20-21,000 nJa th l .  b s t .  \\'l'orkshop [ 153-4,  1 6 3 4 , 2 3 8 ,  3 5 7 4  1- 
tit. [ 89,  187, 240 1. T h u i l l i e r  naa S u p t .  R e v .  6 ~ ~ 8 .  ; 6 6 ' v .  in progrea' 

184940,  on bot. refiearch with Dr. J. D. Hooker in in t h e  LP., n e ~  s\-ye. s t a r t e d  in R?h*d. snd 
Gikkim. contributing to his map [ 186 J ;  c. Booker( 238.242 ). 

Supt .  Bot.. G d n s  Sibpur. Calrotta, 1854 till n t .  1861. a Rkjputha hm. Go'*.' and othars in tbc 
ronfirmed invalid ; Burl;iF1, m ( 701 ). P u n j a b  u n d e r  Bd. o f  A d m i n . ,  L a h o r e  [ 6-7, 1831'. 

241-4. 258-72,  34g-51 1. He w a s  fils6 b t e d f o  
THUILLIER, Henry Edward Landor s u p e r ~ i s e  SVS. s e r t e d  in Burma .and 1244; 

[ m, 471 1. Ben. Art. - . -  - . . 
3499 5 3 5  1. . . . '  - .  ;,: - .  

b. 10-7-13 d. &5-1906 n o u g h  DSG. was direct15 resyom.hle for these rev- 
2/Lt. 14-2-32 . ... " o5icial" Msj. 7 - M 6  ; Lt.-Col. to t h e  Bda. of the  local Go*., 6G. t h e  nlthte.:: 

18-2-61 ; Gcn. 1-7-81 ; &I. Comdt. m., 1-1-83. f i e f  [ 338, 5421 ,  and Tbuillier sen& him " a oo!Y 
D S G .  33-4-49 ; S G .  12-3-61 to 31-12--77. operation ~ p o r ~ . . a h i c h - t h ~ ~ p h  not entering into 8ci*tib 

60n of John Pierre Thuillier, merch. of C!dLz and Bath,  details for ... t h e  R.ercn<e Bc~rd- ill, I trust. nottwKithon? 
Baron de Malapert, Franre, and his nife Julie, dau. of James interest to g o q  and if there a m  an?- ~ u g ~ ~ t i o ~  a.hich 'PF. 
Burrow of Exeter. . . to you nececisaq, 1 shall be o d ~  too glad to at tend ham--.' 

ed. Addiacombe, 1831-2. 1~ mu& a a i d e  sphere-from t h e  P u u j a b . b  t h e  chit. of 

m., 1st.. Calcutla. 21-12-35, Gutanae Elizabeth, dau. of Gingapom [ 5351-it is not an eeT a k  a.- 

R e r .  J. H. Carden, rector of C u r q  Malet, Gomerset, and  bring one uniform spt.em ...into foroe, b d  .I-.  tmd : 

n-id. of E. Ti. 6 t m r  of Bcngal. 6be d., Calcutta. 7-1-4k your ... support to d o  some good before I r-** -IvT- '. . 
. .. . .'. .. -:'1 

. - -  
l G w .  G i d l e ~  T'almer from 0s. G'hamptan ; Engra ' ibg  off. Cnlcutts. 1872-91 ; portraits of both Thuifier'a. Walter, md 

Dep-. One son, Mid, a h o  e w . ,  d. Calcutta. 4 -548  ; another with Burma topo. p a r t 1  ; h e  himpelf d. a t  E ~ e t e r .  '* " 
O5g. DSG., 8-1-47. I f  stsff ~ a l .  DSG, Ra. 425 6 1 rev. s ~ .  &]Ice. RE. 263 ; D L h .  460 ( 2 4 C 2  ). to m. Dept.* 61U7.. 
.DL)n. 472 ( 375-7 ). ' ib. ( 369-72 ), b2-48. 



NOTES THUILLIER 

LI rnadg, hlm far oant3rmnt;on La 1840, Waugh * p p 1  b him M a a  old f iend-  Waufih envied hie easy 
aoknowledged the "able and zealom co-operation 
he has always rendered me in the compilation of 
materials for the Atles, more particularly in respect 
to the Revenue Survey districts, and the imprbve- 
menta he has introduced by my advice into the 
Revenue S w e y e  now in progress, all of which are 
most valuable, and stamp him 8s an officer of great 
merit [ 243, 283-4, 293. 298.302. 305, 307-8, 338 ]*'I. 

Thuillier now asked for special promotion to Major to 
support his official position ; "There a re  no less than  9 com- 
misqioned officers a t  present employed under m e  in addition 
t o . 3  surveps in charge of uncovernoted asisistants, and which 
mny a t  any time be held, bg  m i i i h r y  officers. Of these two 
are  altogether senior in t h e  a r m y ,  another though junior 
in the service has superseded me, a n d  two mom very young 
in the Department a re  likely to d o  t h e  same. On a late 
occasion a n  officer holding t h e  rank of Captain of longer 
standing than m ~ e U  was nominated to officiate in t h e  Depart-  
ment, and therefore, although perfectly new t o  his duties 
takes rank before me'. 

"The o5cial  rank of Xajor being giren to  t h e  Deputy of 
almost e v e q  other Department, ... I t a t  t h a t  ... t h e  one to 
which 1 have t h e  honour to belong may be a c h o u l e d g e d  
in a similar way. 

"The Artillery regment  to  which I am proud to belong ... 
can never ... compete Kith the  Line in point of promotion, and 
although of 17 years serrice in  Lndi8, added to 2 years spent 
a t  Addiscombe after attaining t h e  age of 16 yeara, 1 find 
myself superseded ... by officers very many yeara j ~ n i o r " ~ .  

Govt. refused to  aanction m c h  promotion "considering 
such rank to be quite nncalled for", a n d  again in 1853 tbey 
aaw "no sufficient munds for raising his ealav"L. 

temperament. [, lo.gr( 94-5,320.3?6* 349352,395,4001.  
- 

Though hvlng t b  mdentary hfe m &I Calcutta office, 
Thnillier was a vigorom administrator a n d  ruled hia rev. 
s v p .  with firmness and discretion H e  had strong views 
on their organization, and erpreased them even "Kith as-  
perity" [ 350-1 ]. H e  protested againat excessive control 
by the  Pnnjab  admin. over 8 9 .  parties working over 1,000 
milea from his office [ 34g-501- H e  waxed extremely angry 
indeed when t h e  Ch. Compr. failed t o  c-operate over t h e  
electric signals to the  For t  eemaphore [ 13g-41, 355, 5 2 2  1. 

After corr. on t h e  subject of maps, he received a brief 
note from the  quo.;  "Very Well. I will think over about  
what you have said about  the  map. Very bosy just  now". 
On this Thnillier scribbled a pencil no ta ;  "I shall be b m y  
too nhen they n a n t  anything again. TILE". mr. 16-1. 

In all these years 1817 t o  1861 he left Calcutta bu t  once 
when in Oct. 1859, he took two mo. leave to  -+it Waugh at 
Mussoorie on deptl. business. 

Since Sept. 1850, he had been a n  act ise member of t h e  
Calcutta bIunicipaljty, and  a h e n  he resd. in  1862 he received 
the  Farm thaaks of Gort .  for tbesese+ces. H e  was formany 
j a r s  a valued member of the  Council of the  ASB. 

\Then the time came for Waugh to suggest a name 
for his successor, he stressed the great advantage 
of having one officer holding the two offices of SG. 
and srs., which would not be possible if ThuiLIier 
beceme SC?. as he so richly deserved. He hoped 
t b t  any break in this aesociation would be only 
tempormy. Govt., nominated Thudier as SG. and 
Walker  ST^. ; Thuillier being given charge of both 
the Rev. and Topo. branches, for which he waa 
particularly qualified [ 340. 425, 428 1. - - 

Thnillier put t h e  matter  forward ye t  again in 1855, and - He took over a t  Calcutta on afternoo~ of 12-3-61. 
this time i t b a s  forwarded to  t h e   recto& who sanctioned and held ofice till he ret. 31-12-77, during which 
the  w a n t  of "the official rank of Major" so long as Thuillier 
waa em$ aa Gopt. Rev. 6 v p .  and  DSG'. period the ors. was ably directed by James Wdker. 

The biggest chnrye tbt Thuifier carried out at Great prop= was made on the mv. side, and the 

soo. waa the instollation of the Lithographic Press . 
eystem of cadastral evy. introduced, whilat topo. e m .  

by tranafer of a few hand preseee with etaff .from 
and the reproduction of m a p  expanded enormousl~. 

the local Govt. preas early in 1852 [ 327-8 1. The 1196-9, 345. 376, 368.425 1- 
As SG. Thuillier maintained hdqrj .  at Calcutta, making 

new hnd sterted when he was frequent tours of h p e c t i o n  1488, 5091. H e  took furl. 
on to undertake thesprinting of pmtege s t ~ m p s  pend- 1 8 6 5 4  ; was on duty  in England for 8 mo. during 1868 
ing mpply from England. The work was entirely arranging tr. of pubo. of the Atlaa sheets t o  Jndia [ 311 1 and 
new to everyone in Ce.lytta, but  by triumph of 3 mO. leave to  during England 1874 341 1. . 

Ln 1862 Col. Vincent Eyre,  IG. Ordn. Ft. W m .  acknon-  
organization and improyisation Thuillier printed in ledge a map of Calcutta area, .. Thuiujer. 
the first 8 &ontha the enormous q-tity of 40 Your.,.map has just come. Let  me embrace you for it. 
million stamp-three values-blue and red--designed Really you deserve well of your cnuntr~. ,  and I'll report t h e  

by hk Survey etaff. He wns granted a epecial Queen to knight yon. But. Oh, my friend. there's one 
of Rs. pm., for the period 15-2-54 to, 3-11-55 p t  omission in the map. A a p a  to th ink  of. Barrackpore 

. . . .  . is there in large letters, as  big s~ Calcutta. Rut ,  where-Oh 
19, 329. 332-5 1. ' Where, Sir-in I s a ~ ~ o a s  1 I t  in absolutely nowhere. I 

A map depot waa gradually organhed with reg- wuld  scarcely believe rng senses. 
ular sales dept. [ 322-7 1. Progress was also made "Perhaps, since I nm no louger there, you &ay have  

in & b i q u e  of lithography including printing in thought i t  US8 no longer important, hu t  the  very, fact t h a t  
it was 00 long m y  residence makes i t  "a thing of beauty for 

wlours [ pis. '2, 10, 1 1 .  15 1. During emergency of ever.t, b l a b r n  ~ ~ c h ~ l  nould 
1857 large numbers of spec~el maps were turned out "I 'm therefom disnppointed in you, Thuillier, and in 
for use, of t r o o p  pnssing through Calcutta to take fine thereof, I won't ask the Queen to make you a w h t .  

pa* in mil. operatiorls [ 189, 3zj-4, 330-1, 349, a t  least not until t h k  awful omission is rectified'". 
. , . : 

354-5. 483 I. 
From time to  time Thuillier took control of o w .  and  topo. 

THUILLIER, Henry Rsvenshnw. Ben. Engrs. 

parties t h a t  lay begood SG.'a rench, a s  during the  1857 p e r i d  b. 46-3-38. . d. 4-3-1922., - , . . 

[ 176-7, 427 1. and hin responsibilities grew ever heavier. 
' 2/Lt. 12-6-67 ... Lt.-Col. RE., 12-8-80 : 

After the  loas of Renng and Logan, he remained the  one Col. 7 - 1 M 7  ; ret .  26-3-95. 

officer in whom Waugh had w m p l e h  confidenm. a n d  could SG. 19-2-87, till r e t .  after ertensions, aged 57. 
I .  . .  . .. 

' D D n  402 (321-2),  to Mil. Dept.  1-9. 'Tickell, Capt., 2 5 1 2 4 7  [ 2.54, 5381. 'DDn. 474 ( 179 ), to  B Q . ,  
W 9 ,  '6G. to Mil. Dept., 462 ( 312-3 ), 8-9-49. 541 ( 76 ), reply, 22-9-49, 689 ( 115 ). 16-11-73. ' on .  to B., Mil. 
7-660,  ( 1 9 )  00. oo., 2 5 8 - 6 6  ; D D e  648 ( 2 9 1  ). 'DDn. 30 (931 ), 30-7-62, from E p  ( 1811-81 ), Ben. Art. . ' . 



ald. son of Con. Bir llenry Lnndor Thullllar ( 1 8 1 a - 1 ~ ~ @ )  
[ 5363. by his lot. aiia I father of Lealie Cardew 1 b. 1877 ), 
rao., 8. of I. 1901-32. ' 

sd.'fVimtledori ; Addiecoinbe 1855-7, 1st. prize ma. s W g . ;  
Chatham, 1861-4. .. _ .  : ., 

m., Muesoorie, 4 4 - 8 7 ,  Emmeline Theodoaia, hn. 
P]aetwood Willjam0 ( 1811-94 ), BOS. ; -I. 

ola. 1893 ; EOIE.  1895. 
1721iqw; D I B . ;  ConoUy ( 931330); 61 Liata,  1-7-81; 

1-7-84 ; OR. 1694-5 ( f r j ) ~  ), portrait in oils by G.  G .  Palmer, 
1887 [ 536 n.1 1; Sl. n'olra, 1-12-87 ; 

a n d .  lndia,  29-4-59; 2 n d  h a t .  o ~ s . ,  2 1 - 5 6 9 ;  1st. 
Asst., 1-2-61 ; G u m .  3rd. gr. 1-446  ; 2nd. gr. 1-10-67 ; 
Dep. Gupt. 2nd. g ~ .  1 4 7 4 ;  l e t .  gr. 27-1&78; furl. 2 3. 
from 17-11-79 [ 360-1, 399).  

12-9-59, from duty a t  sao. ~ d c u t t o ,  to Gt. I n d m  
ser., j o s q  id. 20th Kov. to work under BLsevi 
[ 49,490 ] ; June 1861, joined Kashdr  BY., and 
di rec ted  to extend t r p .  into Kggkn, f k h g  peaks of 
=indu . ~ , * h ,  with topo. sketch;  "The following 
places are but V e v  vog~ely knoffn, ... s w a b -  

[ 227 3 '''. 
Montgomerie r e p o h  to 6G. a few weeks la te r ;  "I heard 

from hlaster Harry a d a y  or two ago. H e  had got d o n  
-fe into Khagan, and  .the weather had a t  last aUoned him 
to move ah&. H e  has been very unlucky na to the season ; 
honerer ,  I think be will be all right if the  fine %.eather holds 
o u t  a few days longer"'. 

1862, tr. to Levelling Par ty ,  'snd then in 1863 to ch. B. 
Calcutta Long]. ser., followed b y  Brahmaputra eer. 1667; 
f iumaun 6. G a r h a i l  tope. 1870; D&a U~EJ 6. Jhsuru9r 
Bhbnar,  1673; hl~.@ore topo. 1877; furl. 1671-2, and 1879- 
81 ; offg. .srs. April to Oct. 1676; DSG. Rev.  1874 ; oflg. 
6 G . ,  2.1-246 ; confirmed, 19-2-87. 

5ll.m Tanner records t b a t  E a r q  Tbui f ie r  " came t o  stay 
n i t h  us a t  Bath ; a crusty man a i t b  a perfect l j  charmi$ 

TICKELL, Samuel Richard [ rv, 471-2 .  Ben. I d .  
. b.,CuttRck,19-&11. d . 2 - 7 5 . -  

Ens. 12-&2R ... -Capt. 25-7 ... 
m t .  8 E  HOD. &I. 24-1-65. 

6un of Garnuel Tickell ( 1765-1817 ), Ben. Inf., Hodson, IV 
( 276 ), and Mary his u-ire. 

ed. Addiscombe, 1827-9. - - 
rn . Bankunr. 11-7-44, Naria Geogiana, dau.  of J. a. - 

~ e m p l e r ,  ~ o d s o h ,  r? ( 276-7 ). . - 
1632-6, route srgs.  a n d  sketEhm in Cbota h ' i g p u  [IT, 

3691, contributing notes on c o u n t q  and peoples to ASB. 
20-346,  aast. to Comnr., Akyab, A r a b .  
00. GO. 912418,  appd. t o  ac t  in ch. rev. svy. BhBgal- 

p ~ u  vice Sheraill on furl. 1 4 3 3  ] ; senr. to DSG. in 
mil. rank [ 537 n.2 1. A n d .  B h l g d p ~  2-3-48 and 
handed over to O'Donel 2 7 - 9 4 9 ,  to r e s u m e  post in 
A r a b  [ 399, 400 ] 10 Cat. ( 1 7 2  ), geol. map, 

. - BhBgalpur. 
Having no previous experience of rev. s ~ . ,  left aU pron. 

work to ass&.. confining himself to adrnin. dutira. This 
~-&ulted in su& errom a<d false work t h a t  aU work of season 
1846-9, had to be re survd. lpter [ 4-5. 241, 255 304-5 1. 

30-12-52, appd. DO. Amhemt & Tenasserim. 

TREVOR, William Spottiswoode. Ben. E n p .  
b. 9-10-31. d. 2-11-1907. . . . -  ' ' . 

2fit. 11-22-49 ... .Lt.-Col. ax., 19-4-74 ... 
ret. as N. Gen. 2lL2-87. 

6on of Capt. Rbbt.  G a l u s h q  Trevor ( 1802-41 ). Ben. 
Car.. kd. a t  Kkbul .Dee. 1841;  Hodeon, rv (305-6), and 
Mary his wife, dau. of Wm.  Gpottifiaood of Glenfernate, co. 
Berth. 

'. .::-.:: 
Addiecornbe. " - . ,  :.;-:.*:! ,fa! .. . .c,. .. 

9 <f,i: m., C a l c u ~ ~ a ,  1 9 . B d 8 ,  E k  L n e ,  &U of %. E -.: 
Ben. Eccl. . ,. - . a:.. .t-a .y.,--- 

vo., Dewi;gi;i, Bh"&, 18Bj; ;;:.:-.c *-.5.".---+4d .'*. . .:!a *.x'L 
Ubigu ; ConoUy ( 91272) ; Rho Far 6. :?:, K K G : ? ~ .  
Burma War,  1 8 5 2 3  ; worrnded at caytma df :- i . . W 2  ; again st D o n a b ~ p  I-. .-, : I :  k, -; i .J.,... !. 

C" a: 
Deo. 1853, 6 t h  l ~ i l h m s  on 8~37.. Rang-.& . . . -2 pegu ; 22-1-64, appd. to Pegu 6qy.; to CaI&tbk? 

obtain d a .  of loG. bet& ~a1Att.a ahb & ( 
by chmnornotm; 1-1m svy. of to'&-n. cast, a-; 
a \ u o m  o f  Rangoon [ 195.4, 384, 400 1. ;, ;; * : ~ - ; " u , ~  
FD. Sd. xv. repart on ST. 914-45. ' -; &a::.'*;:'. 

From h p t .  1G6 to cngr. dntias; 1685, ~ h d  w$; 
capture of D-bgiri Pt, r a r m d d ,  m a  

+-: B t .  Maj. . . . .-- -. .- --. - . . ,, - .  , 

' b., Calcutta, 8-9-29-4 ;'=+:b,G 35 --:.2.-.7 
t... -* 2 

kd. by mutinasre, -i, & f 3°*;3i\%<i'$. 
2/Lt. 8-12-48 ; X e d .  1-74.--:i;.f2;-r:$:Is; -*:&-, -- t-? 

6on of Montague H - b b q  aa; d-GT'< 
Col.&, his wife. ." " '- . --. .C ._:, .-. ,. 

- . , . - .=-:*L-:*,-< 00. 00. 1 1 - 1 M 5 ,  appd.  hsat .  8-77 in Bundelkhnd,  under Burg-. 2&??51 ibi;%g-f. 
- - -  - :  - - ' I  -- 4 +.! .+-fi+: 

VAhTEhXK, Adrian ~ene>-e . ' ;~ - ,&-& &F+%-:; 
b. c., 1->31. d. ~ 7 - 9 L , : ~ i , ~ ; * ~ . ~ ~ 7 : ~ :  -. .-, - g.q ,+& 

Em. 7-7-49 ... Capt. 7-7-81 rat M 03L l&;-~;'. 
'g .  son of Brig. Jacob  Ta~renm (1762-1828); %'ap~. 

[n,  402,n.3]; eld. eon of J o h n  He-ping Taruansn  ( 18-J,+ 
Ben. Id., Hodson, rn (343-4 ). and his u i l e  F& Jr;hmrr' 
only dau. of Adrian Christian D e n e p ,  of Rpodp BI+ .&pci 
T o m  ; she d 25-1C-96. . : .  ,., . , -: ;: = . ,,a,& ,;; &2% 

Adrian's only eis., Ada  Maria, b. dp& 1851, %17+7& 
T ' o s .  Hungerford H o l d i l  ( 1843-1929). 6. of L, E.L?;;~S 

ed. a5 S u m .  and Licenecd a s  such a t  Cape.'*:;"" 
m., L a n d o u ,  22-1060,  Lo- E l i ~ a h e t h ,  dnn of latad. 

Chas.. Piffard; she d .  1 W 1 9 1 4 ,  a t  Camberleg, Burroyj 
dau. Tda Kina Florence, d., England, 11-6-1960, aged,+-% 

Ubiyuc ; n'ofablc Hrcord .  
r,;Tl!. ,;.,, . 

July 1655, with Bengal PTD. ' . . .- 
8-7-56, appd. Asst. Rev. Surl-r., ~ & r ' a t ~ n i ,  

recess qls. a t  Dehra Dim, 1857,  [G, 267 1 ; 1868, 
succd. to ch. ; and t r .  e t h  party to J h b i  to resume 
work of Burgees' partj 1 267 1, extending to m F  

. . 8 .  1860-1 [ 10, 268, 364, 451 I. 
1 6 9 - 6 2 ,  from Laudour asks FG. for m a p  of"6angor & 

Nerbudda Temtor iw"  to be sent bv Grindlay's to apt. 
"10 enable my father to see our field of emploj-mant"' 
13-11-63, l ea re  to Europe on mc. 1866-73, rer. s rS .  M d :  
b i d  ; 13-1-73, on furl. for 2 J .  1.39677, ,400 1. : 

- .  
. .- . . .  - C1. .  .. r 

VAhTREhTh', . . D o d d  campbell. Ben. kt. C8o.c:  : 
b.  1-6-22. . d. 1904. .  . ' . .  . -%&-. ,. . , zy-. - 

. - 2 F t .  10-12-39 ... Ll.-Col. asc., 1B-131 I.:':.-' ':' - M. Gen. I-1&77 ; ret .  a s  Lt.-Gen. 31-12-78.~ ' :~. .  
Son .of .Capt. Tunus  A u p ~ t u  Vanrenen ( 1703-1838). 

Ben. Art.. eld. Ron of Brig.-Gen. .Tacnb Tanrenen [#ups 
and his wife Rarriot  Catherine, dau .  of Adm. Donald Clmg ' 
bell. ax. ; 1st. cous. of Adrian [ aup 1, '- * T. 
, m., Bengal. 12-9-49. Jul ia ,  daq. ~ . ' ~ n l ~ v ~  . . .  - .. 
Ned. ; she  d 20-12-1916.. . . . , . , ,, . , -. - .  - , 

, Ubiqru ; h'otabk R m d .  . ' . . 
- .. , - -! 

17-1043,  sppd .  Asat. S u m . ,  Canals, G i n 4  unbe? Bib 
[IT, 417; T, 2 7 6 1 ;  BMO. 1 3 - W 4 , u t o m p g .  ch. of &:a&' 
at 6nl;knr'; XOT. 1814, 3 mo. leave to sea on mc 

. . .  
. , - .  

' D D n  52 ( 65-0 ). £mm ma.. 3-6-61. * D D n  26 ( l&%B), 2 1 - M I .  ' letter t o  RHF.. 1961. DDo. 30(1ZUii 
'DD. 415 ( 4 ), UO. to 00. in o., 2 6 - 1 4  ; cf. Wm. Brown [ IV 4 2 4  1, ngainst hill t r i h  on N .  Giod border. ' 

. ,.--c- 



NOTES ' WALKER 

3-10-46, s p p d .  Aset. Rev. Survr; cis-Sutlej  Svy. 
u n d e r  S t e p h e n  1 2 6 9 1 ;  &7--47, to oh. A j m e r  Rev.  
svy. [ 265-6, 3 6 4  1. Sept .  1848, m o v e d  party to N. 

Roh i lkhand ,  receseing Na in i  TiiI, whe re  he i n e u e n c e d  
appt. o f  h i s  bro- in- law J u l i u ~  Dennys to rev.  evy. 
o f  Ni-ch [6, 67, 259-6, 266, 324, 365. 433,  505 1. 
. 1854, m o v e d  p a r t y  to Jubbu lpo re ,  and a g a i n  
during 1857 to neighbourhood o f  N-ur [ 179, 268, 
4 8 6  ] ;. 2-3-59, furl. o n  mc .  1 6  mo.  On re tu rn ,  
2&5-60, t o  L u c h o w  to ra ise  new party, 2nd. Div:, 
f o r  Oudh rev. svy.. commencin,o w o r k  in U m  
1-10-60 [ 264 I.. 

Nor. 1865, Bdy. Comnr. LP.; 23-2-66, Supt. Rev. 6vy. 
LP.; 9-747, furl. on mc. 30-11-70 and again 31-11-72, 
Supt. Upper Circle, tempy. ; 1876. Supt. all Bengal rev. evy. ; 
as DSG. b: Supt. Rev. 6 9 .  Bengal; 31-12-78, read. and ret. 
to Europe [ ro, 396-7. 400  I. 

WALKER, James Thomas. Bo. Ehgrs. 
b., Cannanore, 1-1 2-26. d. 16-2-96. 

2/Lt. 9-12-44 ... Lt.-Col. BE., 27-2-64 ... 
ret. aa Gen. 12-1-84. 

STS. 13-3-61 ; SG.  & STS., 1878-84l [ 3 9 9  1. 
Eld. son of John Talker,  ~ c s . ,  and his l e t  wife, Margaret 

GomertiUe, dau. of a. Allan, of Leith. 
Addiscombe, Feb. 1843 to 1845 ; Chatham, 1815-6. 
m., Ambsla, 2745 .1 ,  Alicia, dau. of Gen. Sir John Scott, 

ROB. ( 1797-1873 ) and his rife Alice; DIB.  ; she  d. 58-1911, 
aged 80 ; their only Eon, Maj. a. J. WalJier BE., d. on active 
aervice in France, 25-8-1916. 

FRS. 1865 ; paas. 1863 ; m a s .  1859, and member of Council 
ten years from 1885 ; O B .  1877 ; Hon. LLD., Camh., 1883 ; 

Portraits ; group of 1861 [ 517, pl. 21 ] ; in oila by G .  O. 
Palmer [ 536 n.r 1. frpce. QT9.. xvn ; photo. of 1883 [ pl. 22 1. 

DNB.  ; DIB .  ; SI Lisb, 1881 ; 1884 ; Markham (123, 480) ; 
Punjab Sel., n ( rii ), 1855 ; Conolly ( 107/125 ) ; Addbwmbe ; 
obit. QJ., vn ( 3 2 M  ) ;  repr. 91 n'ok.8, March 1896; 
R9. P r q s .  L I ~ ,  1895-6 ( xliii-vi ) ; Bandes, n ( 24-2 ). 

and.  Bombay, 1 W 6 ;  h t .  to oa. 4 mo. ; 6 mo. lsave 
to  Madras from 16-9-46; Ex. Engr. Upper Sin& May 1847 
to Oct. 1848; 2nd Sikh  F a r ,  1848-9; fd. engr. a t  siege of 
Mul t in ,  holding ch. of party of s & M. a t  assault of Mohon 
gate 2-149 ; battle of GujrKt, 21-3-49. 

M a r c h  1849, g iven  ch .  o f  mil. svy .  o f  Peehfiwar 
a n d  1 0  m. radiue  ; commenced in Apri l  u n d e r  o rde r s  
o f ,Bd .  of Admin.,  Lahore .  Af ter  h t  3 m o .  h a d  n o  
errstce. excep t  2 un t r a ined  I n d i a n  su rv r s .  b u t  e x t e n d e d  
svy. to cover Y u ~ u f i a i  to N . ;  Kohf i t  a n d  B a n n u  
t o  s. ; ske t ched  i n t o  t r iba l  hills a3  f a r  aa possible w i t h  
e sco r t  o f  a couple  o f  sowers .  N o  h igh  s t a n d a r d  
o f  aCCUI8cy aimed at, b u t  e v e r y  effort  m a d e  to cove r  
w i d m t  a r e a  in shor t e s t  t i m e .  E n g a g e d  in e x p n s .  
aga ins t  Afridis 1850, and U t m s n  K h e l  1852 1 4 ,  
209-10, 2 1 4 ~ 7 ,  380, 387, 447-8, 474-5 1- 

F r o m  1851 c a m e  u n d e r  contro l  of SG., u n d e r  
whose  adv ice  h igher '  a ccu racy  was  o b t a i n e d  [ 286, 
3 3 7 , 3 6 3 , 4 4 8  1. Fd. work c o m p l e h d  b y  Apr i l  1853- 
nea r ly  9,000 sq .  m. evy., a n d  a n o t h e r  11,000 ske tched  
b e y o n d  t r iba l  b o r d m .  Completed  m a p  in Blueaoorie 
d u r i n g  1853, reaeiving b t n .  in QTS. obsne., f r o m  
Renny-Ta i lyour  [ 138 ,  317 .  5 2 3  1 .  
. L e f t  D e h r a  Oct.  1853, w i t h  p a r t  o f  Jog i -T i l e  eet., 
a n d  "left  L&&e ear ly  o n  t h e  morn ing  o f .  t h e  1 2 t h  
N o v  ....to , jo in  t h e  Chiof Commkeioner  at PeehBwar 

. . .  . . . , .  . , . 1 '  . . . . . 
, . . _ .  . . . . 

1 on wall;ervs leave pehd& rett., s t  STS. became DSG; 
1W.2 ) [ 217 1. #DDD. . .. 710 ( 171 ). to 6 c  2E-6-5,. . 4 d l l i o m  . . . - ' . .  :: , _ .  . 

...[ f o r  J mi l i t a ry  eervice". R e p o r t e d  .to SG. at 
Chech baae-line 1-12-63, f r o m  which  d a t e  wm 
a p p d .  2nd. k t .  OTS.. being p r o m o t e d  l e t .  h t .  
24-3-54 [ 43 1. 

F r o m  Chech a m u m e d  oh. of Jogi -Ti la  ser. in the 
fd.  d u r i n g  March  1854. work ing  8.  f r o m  Jhelum. 
Cont imied du r ing  season  1855-6, shewing g r e a t  en t e r -  
pr ise  in overcoming va r ious  technica l  W c u l t i m ,  
inc luding t h o s e  o f  ref rac t ion  b y  m e a n s  of w i r i t -  
levelling [52-65, 75, 111, 132,  154 1. 

Oct .  1856, t r .  w i t h  p a r t y  to work  o n  G t .  I n d u s  .. F- m a k i n g  hdqr s .  at Murree  [ 46-9,  361,  370, 446 ,  4 2 1. 
May 1857, volunteered for mil. service, and joined Cham- 

berlain's Punjab column1. "I am now a t  Xuzeerabad with 
t he  troops who are marching down countq.  Sir John 
Laarenm ... mid that  he would gladly accept my services, 
and requested me to join Brigr. Chamberlain forthwith. 
I did so a t  Rawalpindi just in time to accompany him by 
dak to  this place. ... I purpose to remain with t i m  until 
Delhi is again in our hands. ... I feel sure you d be of my 
opinion that  no Brithh soldier shonld think of sheathing his 
sword until Delhi is once more in our pwsession"1. 

With the forces before Delhi he was wounded in action 
14-7-57, and then went d o n  with cholera. Baud Smith. 
OK., h t e s  of him as "a young soldier of rare dsriq and 
self-possession, who was shot through the thigh after perform- 
ing one of those cool and noble acta of deroted valour. ... 

"Directed to blow in the gate of a semi occ~pied ... by the 
enemy, he conld only obtain 8 number of cartridge8 from 
the nearest field b a t t e ~ .  ... Carrying these ... himself in full 
view of the enemy under a heavy fire, he was fortn rate... 
in lodging them against the gate without being hit. He lit 
tbe match and retired but, eeeing ... that  the porthre had 
burned out he advanced again and relit it, when again i t  
failed. He then procured a musket, moved out to the  ricinity 
of the gate, and 6red into the powder, exploding i t  a t  once 
and blowing sway the aoodaork effectually. 

"The attacking party a t  once rushed in. ... f i r  this 
pucceasful shot, hoaever. Lieut. Xalker receired a very 
serere gunshot wound in the thigh. ... Before recovering ... 
an attack of cholera intemened, and his eervices were lost 
for the remainder of the siege". For his services Walker 
received a brevet majority and medal with clasp, and gratuity 
of a year'e paF for his wound'. 

13-9-57, g ran ted  3 mo.  l eave  to M u r r e e  o n  mc., 
r e suming  h i s  svy. i n t e r e s t s  at once .  SG. w a s  a n x i o u s  
t o  s t a r t  levellin6 ops .  t o  b r ing  u p  re l iable  he igh t s  t o  
t h e  P u n j a b  f r o m  sea- level  at K a r l c h i  [74-51, a n d  
b e h g  assured t h a t  S i n d  w a s  i n  a s t a t e  of " pro found  
t r anqu i l i t y  ", asked W a l k e r  w h e t h e r  h i s  h e a l t h  wou ld  
p e r m i t  h i m  " a f t e r  reconnoi t r ing  t h e  g r o u n d  ... t o  
i n i t i a t e  t h e  levell ing ope ra t iom.  ... - .  

"The trip might do you good, as you would pet sea air and 
eas bathing a t  Msnora a n 4  provid-3 vor: df ,  not yourself 
remain out too long in the field or work too hard, or er- 
pose yourself too much, the voyage down and up might 
prove beneficial ... You would need to take an assistant 
to leave in charge of t h e  levelhg"'. ... 

W a l k e r  po in t ed  o u t  tha t .  i t  w a s  t o o  l a t e  i n  t h e  
season tr, organize  a n y t h i n g  effective ; t h a t  i t  wou ld  
b e  imposs ib le  to rec ru i t  t.ho n2cessa1-y fd .  est., 
especially as sen - i ce  i n  S i n d  r r a s  nlwnya u n p o p u l a r  
w i t h  P u n j a b i s  [ 391  1, a n d  las t ly  t h a t  t h e r e  was w 
h o p e  o f  ob ta in ing  t h e  necessary  levell ing insts. a n d  
equ ipmen t .  H e  suggess ted  t h a t  steps shou ld  b e  
t a k e n  t o  s t a r t  ser ious  ope. in season 1856-0 [ 76,133 1. 
. . , . - -  - - - . .  . : . . . .  
R i g .  [ 50-2 1.. . : ?Sir kerille Bovlaa ~hsmb;rlain ( 182% 

tbe(538-8) .  . " D D n 7 1 1 ( 3 7 ) ; 2 1 - 1 1 4 7 . .  - - 
. .  I .. _ ._I . .. . . 
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He wae n o w  put in genera l  oh. of t h e  Indue eer. T o o k  o v e r  E m .  on U'aughVe '*., 
w h i c h  f o r  this season  am confined to the apprx. 1525) and a? ' ' t e r d  ors. a gd-Im: opne. of eelocting etntiar~ and ereoting towera, with next 16 g-, less &urb& by rnun- G. 
~ a a e v i  and h t r o n g  working f r o m  the N. and 8. E v e r e e t  and Wsugh. H e  continued to &, ~; 
respeotively [4&9]. H e  writes on 28th Oot.  b t  during i o l l o a i n g  .7 y. as 6G. and -., msking firtsi' "my h e a l t h  is s o  m u o h  improved  t h n t  t h e r e  is eve ry  per iod o f  22 years incl. p r i o d e  of h b u g h  I xd;3i;; 
~ r o b a b i l i t ~  of m y  being ab le  to t a k e  t h e  field by t h e  340-1, 356.380-1, 389.490, qgE. 502,506,522, j3,~;, 
m i d d l e  of December ,  whon  m y  l eave  of abeence  on Hk m o s t  i m p o r t a n t  taBk waa  t h e  f ind  duck 
medical oertificnte will tsrminate"1. prcpl .  t p .  and t h e  diqmmd o f  *-tea 

H e  reported later that "on the erpiration of my leave ... the ,.& of f iwlee ,  =~,.h he I took the fie14 mum to Kalabagh, when I went d o m  hh five major figurre-ths four -t theyiver by boat to Dera Ghazi Jihae Below Leia I met 
LieuLenant Base". I only remained .Kith him two da-, a n d  t h e  s o u t h e r n  trigan [ 107, 125, 129 3. . -:I- ..;Y~.: 
and then proceeded to 6ind to superintend hLr. Arrnstrong'e T h e  resul ts  ware pub. under t i t l e  *'A-& of'&', 
operations. I marched from Dera Ghszi I ihso  to Jacoh- O p e r d ~ ~  of the ( f real  TrigonomefricaZ -Ku+ 0 ~ 7 '  
hbzd, risiting the l o a  h i b  to the north-weet of Kusmore"'. 

H e  spent the rest of the season reconnoitring the line India, t h e  f i ra t  9 vols. being & by M- ~ s . .  - . .  . 
for levelling through n o d e r n  6ind [ 3, 77 I. special a t t e n t i o n  to hietorid now. , ; 2 , .  -- ; . :;;'&::z 

F o r  seeson  1858-9 the trgn. w a s  d iv ided between 3 Under his W o n  the  prcpL trge ade m m p l e ~  G. fd. orer the  whole - predee~eveIIjng R-M arbn&a- 
 ass^. abilst Ti'aliier h i m s e x  with B r d  and a n e w  -,d ,dar tid.l,epdoImn o- 

Lhma.hma. 

started t h e  J e v e h g  t h r o u g h  Sind [ 48 ,492  1. He took 1- interest in t h e  

. . 

"Fortunately Lieut. Baaeri bad brought a perambulator,., 
+nd he undertool; the traverse. ... Be was sssistsd b~.., engravers, h t  of several new plstes [ 5 1 6 3 . 3  -%J. .: -L; ,- r 

"No one .ah0 could give mc any infornution- Branfill, who eometimes recorded, sometimes observed, for ampbPf; 
him, and aL other timea carried OD the traverse while Lieut, Mr. wallrer 'who too to be vkan 'Eran-~ 

Bmevi mcended an hill to in the surround~g came across n ms. memo book in Mr. WzJkcr'o of603 in -. 
a u n t q .  1 consider them to h a r e  beon the hardest worked Bolb-* On fh 

men in the erpedJtion [430, 4 9 2 1 .  ... projwtions must bare L n  baaed I m, 2% ; V, 311s; r -:. 

"We brought ... the  12-inch theodolite ; ... nniorlunately On furl. again 1870-7, and finall " p d i n g  rstirsdz 

never had lo iL na . m t i o n  from 12-2-83. Acted F G  and c b p l .  TOP- 6~ d=% 

4, 7, and respectively of Pear- Tbuillier's absence, 3 8 6 5 6  1868-9 and l ~ L b e f ~ , *  . - - -; - . -- -- 
ghur, and 6 h e ~  Ghnr all most e ~ ~ r i a b l e  mountains for . Over ". 1322* 5161 5251. . --?-A. 
surveyor to get on the top of. But neither mountain 1885-95, took active interest in work' of Connd of d: 
could have b a n  ascended Kithont a great risk of life, pro- and a t  various ' t imes -te prof. pap* far P Q ~ .  w: 
bablg not without fighting our m y  np to the anmmit"'. Ency. B d .  7th edn. Trotaac &tya.-ad.  -:- le1 . . 

, :.. . - : . . -45 .  
ID%. 710 ( 183 ), 28-1W7. ' D k  692 (489) ,  ~ m .  to 6G., June 1858. B P $ b r ,  11,532 ft. ; f jhnidhr ,  10,957fti '  

DDn. 710 ( 308 ), m. to 6G.,  6-840; D h  666 ( 181 ), 60. to DSG., 3&%4%. 'w. 1866-1, rioe Btrange 3*' 
' M a p  of Central Asia; o m .  Lib. E., 6-8. a .E~r .  letters dated 18&576 ; o e a l s ,  OBO. Lib. Q 6718; ert- in Ba. - , - 8 -  

Dniv. libraries. TMarhham's d b l r o d  ( 74-5)  ; QR. Trig. 1872 ; M a r k h m  ( 414,431-90 1, memo -. 



NOTES WAUGH 

JASB x u ,  1862, on om.--RQS. Progs. m, 1885 ( 674.92 ), 
repm. of Paper o j  Indian Surveys-Progs. 3. Aam. Qcogl. 
Sec. Aberdeen 1019-83' ; JTW. Presdt.-The Indinn Enqr., 
22-1-87 ( 1 7 1 5  ). Phil. Tram., ES., 1895, India's Coniri- 
bulion b Qeodwy [ 89 1. . . 

W ~ R E R ,  Re,ainsld John .  Ben.  E n p .  
b. 68-22 .  d., unm., 2-7, a t  Bamanjore,  

en route t o  Darjeeling. 
2 p t .  11-1240 ... Lieut. 59-44. 

6011 of John Walker of Pnrbrook Park and Maria Theresa 
Henrietta his wife. 

Addiscombe and Chatham. 
Conolly ( 891210 ). 

. 
1G12-43, applied from Femzepore for appt. to o ~ s . ,  

having "a p e s t  desire to belong to that Department, ... 
which is confessedly the mwt scientific, and therefore most 
interesting". 

00. oo. 13-9-44, appd., when Renny left on furl., 2nd. 
Amt. ms. and posted to Chendwar ser. for training mder 
Logan Joined during Oct. from comd. of No. 6 co. s 8 M. 
a t  Femzepm [ 13. 382, 399 1- 

DO. 2-8-45. posted to ch. Maluncha eer. ; "On 
account of t h e  reputed insalubrity of  t h e  country 
in t h e  vicinity of Bhau,plpore, Lieutenant  Walker 
in directed to t a k e  every precaution t o  ensure t h e  
health of the  establishment"1 [ 14,368,412-3,456-7 1. 

Extended t rgn.  N. to hrai  belt where Kosi breaks 
from the  foothills, a n d  t h e n  ewun,o E. to carry NE. 
Longl. ser. through N. Purnea, having epent  receee 
184 6 in  Darjeeling. Cloud8 prevented obsn. t o  m o w  
peaks a t  t h e  timi of obsg. G a l  angles [ 14, 17. 8 1-3, 
104, 120, 149-50, 163, 361, 453 I- 

Opns. of 1 8 4 6 7  lay through unheal thy hrai, a n d  
b y  J a n .  1847, he  had  carried recce. E. a n d  selected 
s i te  for meast.  of Sonalihoda bas?-line which SG. 
approved later t h a t  m o n t h  [ 17, 19,186,336 1. T h e n  
returned to s t a r t  final obene. ; completed 19 trianglee 
of thh section when fever compelled him t o  break off. 
Died before reaching D a r j e e l i n ~  [ 2, 20, 83,379,  461 1. 

His death was a aerious losa to the Department, for he 
was, writes 6G., "one of those rare characters peculiarly 
fitted by energy of disposition and mathematical acquiro- 
menta to contend with the difficulties of the O.T. ,Survegt". 

WAUGH, Andrew Scott  [rv, 472-4 1. 
Ben. Engrs. - 

b., Cannanore, 3-2-10. d. 21-2-783. 
2 p t .  13-12-27 ... local Lt.-Col. >12-47; 

. , . Lt.-Col. BE- 20-9-57 ; M. Gen. 64-81. 
SG. & SEI. 16-12-43'to 12-3-61. 
6011 of M Gen. Gilbert Wangh, u o . ,  Madras. and Char- 

lotte hb wife, dnu. of b1. Gen. Geo. Wahab, Mad. Eat. 
ed. Edinburgh High 6ch. ; Addiacornbe, 1827-8. 
m., let., Calcutta, 8 - 8 4 ,  Josephine Iforison, dnu. of 

Dr. Wm. Graburn of Edinburgh; she d., London. 1866 ; their 
son, Gilbert Wm. Renny Maraell, b. Mussoo:ie, 10-12-17, 
was comnd. Em. 78th Hldrs., 1869. 

m., 2nd.. in England, 1870, Cecilia Elia Adelaide, dau. of 
6ir Thos. Whitehead, KOB., Ben. Em. Eslrs., of Ecclmtooe, 
Lanca. 
' Kt. Bach. 10-12-60; Athenaeum Club; TRS. 1858; n o s .  
'&Id M e w ,  1857; Council, 1867; w. 1888; DL. City of 
London 

Portmit+in oils by John Peybn, roceivd in soo., 1888- 
In photo. group of March 1881 [ 51 7 ; pl. z r 1. - .. . - : .  . , . . 
' XDDa 455 ( 42-3 ). * DDn 462 (143-50 ), to Kil. p p t  

DNB.; DIB.; Conolly (881154); JRQS. x m ,  1357 
( x c ) ;  Hodson, rv ( 4 1 2 3 ) ;  RAS.  ( m n ) ,  x x n x  ( 2 1 6 ) ;  
Addiacombe ( 423 ) ; Markhnm ( 424-7 ) ; Thackeray ( 158 ) 8 
obit.; RGS. Progs. u n ,  1877-8 ( 315-7 ) ;  Gw. Mag., v. 187; 
( 68 ) ; REJ., 1878; h'durc, xw, May-Oct., 1878 (45 ) ;. 
Friend o j  India, 7-2-81. 

arrd. India, 25-5-29, July, to s & M.. ALigarh; Oct. 1829.. 
to FWD. 11-6-30; offg. EX. Engr., AHahibid 30-10-30; 
leave to PW., 6 mu.; Eeb. 1831, Asst. 6npt. Ft. Wm- 
Faun+; oo. 00.. 13-4-31. Adjt. Engrs. 

GO. GO. 2-7-32, appd.  2nd. k t .  GTS. ; B M O -  

30-10-34, 1st. Aest.. ; 2 7 4 3 5 ,  Aetr. Aa3t., GTS, 

m, 356 ; v, 523 I. 
1833-5, in  ch. Ranghir ser., and then  with E v e r e s t  

o n  Gt. A r c ;  1841, meaad. B i d w  base a n d  a f te r  
completing kgn. to sou th  returned t o  Dehra Apri l  
1842;  1942-3, ran trgn. conng. N. ends of Ranxhir 
and Amua ser. ; Oct. 1843, with Everest to Calcutta, 
to assume d u t y  a3 SG. a n d  srs., 16-12-43 [ IV, 473 1. 

Oct 1844, four mo. af ter  marriage a n d  severe. 
a t tack of fever, moved hdqr-a. to AllshHbiid [ 341 ] ; 
Sept. 1845, obed. a t  conng. etation of Karara  ser, 
nr. R a e  Bareli [ m, pl. 3 ; v, I I ,  156 ; pl. 28 1, con- 
tinuing tour via L u c h o w  to Agra, returning via- 
MirzHpur ; Dec. 1846, inspected s i te  for Sonskhoda  
baae below Darjeeling. a n d  spent  1847 obsg. snow 
p e a h  of Sikkim and conducting meast.  Sonakhoda.  
base [ 20, 83  ] ; marched t o  Dehra D h  t o  t a k e  u p  
residence in Nussoorie from h13y 1848 [ 337 1. 

During cold weather 1849-50, v k i t e d  P e s h B w ~  
to select site for baae-line nr. Attock,  making 
second visit 1851-2, to meet  Robinson and  W a k e n  

[ 215. 2879 337 I. 
1850-1,'visited Armstrong in BihHr, a n d  1852-5 

inspected s ta r t  of Aseam trgn. under  DU' Vernet. 
whose tr. t o  t b k  eer. gave  rise to much  ill-feeling 
between them, ending with Du Vernet's resgn. 
[ 393-5 1. March 1853, visited Thuillier a n d  t h e  h d ~ r .  
office8 r 337-8 I. 

Devoted cold weather of  1853-4, t o  meaet. C h a c h  
baae [ 42-3 1. and  1854-5 to Karkchi for similar 
purpose. nlaldns journey b y  river f rom Ferozepore, 
waa laid u p  b y  fever for several weeks a t  Mithank& 
[ 44, 338, 532 1. F r o m  K a r k h i  b y  sea to Calcutta. 

N o  record of further tourinz a f te r  1855, being. 
fully occupied with adminiatrative work which had  
grown to a vast e r t e n t  [ 338-40 1. Deeply engaged 
in prof. work, of both trig. a n d  topo. interest, incl. 
problems of refraction a n d  heights of t h e  snow p e a k  
[ 6 3 6 .  90-6 ] a n d  inauguration of spirit-levelling 

[ 74-80 1. H e  had earlier been led to s t u d y  of t h e  
mysteries of Hirnklayan at t ract ion b y  persistence of  
Robt .  Shortrede, and  had been for tuns te  in arousins 
interest of Archdeacon P r a t t  [ 133-7. 520-1 1. 

K e p t  cloee hold o n  work of t h e  topo. parties, 
demandmg high etnndard of accuracy in detailed 6% 

and map dravi im,  with faithful depiction of g round  
a n d  clear legibility [ 2 8 1 9 1  1. 
. It was ye l l  for t h e  Dept .  that h e  had inherited 
t h e  dual role of 80. and 81.9. H e  hnd t h e  width 
of view a n d  soundness of judgement t o  control and. 

. . . . . . 

., 1-8 -17. 'not 1877 as given by Conouy. 



guide all branches of the Dept.. and ahowed per- 
limlar wiedom and finnnsse in bandling his m a F e  
okfi  of prof. ofncem [281, 3x31; . . ., 

A t  the time of Everest'. departure the only other pomible 
k 5 c e r  for the post of are. was Renn?, who wsa not -oue 
Tor continuod service in Iodia, and lt a a s  not till 8 1- 
lcter tha t  8 number of talented young ofioers fit for ch. 
t h e  geodetic side had been brought in 

I t  may not be unfair to put on remrd a critical note 
.bj Tennant who was one of these gonng ofScers 6 t h  
gressive ideas. "Waugh ... did a good ser-,-i~ in getting ovar 
t h e  bhnlred of the Department which arose in Ererest'& t h e s  
a n d  m a b q  i t  tolerated B u t  i t  is  m)em to shirk saying... 
-that for many yearn he was a bar to p r o p s  Kith ahich 
h e  had no sppa th i e s ,  whilst  hi^ demoaatu theories I d  him 
to practical mischief. B u t  1 am sure tha t  Waugh uaas End-  
heas itself; it =&no mere policy, b u t  the  natural kindness 
o f  his disposition t b a t  OW led him m u g ,  and "1 am quite 
=me that half his humbug, a s  people call it, a e a  felt" [ 534 P. 

1 t is possible tba t  Everest's ruthlescc discarding of office? 
n h o  fell short of his standar& had d e t e ~ e d  aome yonng 
-officers from offering their  service& but  t h e  great shortage 
b f  educated o5cern d m i q  Raugb's early yearn had been 
due to  the Afgbkn, 6ib4 and Bur- wars. . .  . 
. Raugh  may not have been ready to accept d l  the  i& , 

of young o5cern 20 gears his junior, but he  a m  far h m  
narrow-minded H e  a m  impatient of dilatory ao ik ,  bna 
eager for progress; but was ex&dingly cautious inaccepting 
mew ideas, as  in the  problems of refrsction and the promnlp-  
.tion of heights of the mow peaks. H e  held firmly to d a b -  
&shed principles as  d e w  by his many prof. noted aria 
;instructions [ 9-ro,g74,1oz, 282-3, dpatsini J. ' 

Hie "democratic theories" .were poshibly aheaa df 'hta 
'time, but hi6 ready recognition of the merit of jnnior o5mrs  
:and their fitness for resporsihility was all to the  good of 
.%he service [ 408-91. , . .  , . . . . . . ,  . . . _ , , .  

His lapses into pious sentiments ah.& dealmg a i th  the ' 

troublea and abortcomings of his staff, and his occaaiond 
fnlsome praiae might be interpreted am "bnmbug", but 
w e n  tnical of the age. On the  other hand be  could erprsas 

'indrgnation in no uncertain terms when occasion demanded, 
- a n d  i t  is difficnlt to Kithhold sympathy for his victims in 
snch cases as  Keelan's hesitation to mn top. ST. np the 

' Gntlej valley in midwinter [ 201, 422-3 F t h e  transfer of 60-7. 
.-old Du Vernet to b m  [ 393-5, 496-7 e r  of M-9. old 

6hortrede t o  Giud [ 391, 53*1 1. 
There was no doubt ahaterer .of  the  genuine warmth of 

- affection and regard that  were voiced st the farenell fun& 
.tione before hk departure from Calcutta, 16-3-61 [ 340 1. 

Amongst many tokens of appreciation [ 3 3 ~ 4 0  ] were the 
-0s. gold medal ahich reached him in 1857 t h r o q b  Geo. 
B e r e s t  and 0. [ 33B-91' and the gift of 2 vols. of IVelling- 
-too's D k p a f h a  from the 2nd Duke'. 

H e  took over the Dept. a t  the end of 1843 with 12 executive 
o&cern, and left i t  with 24 early in 1861.. H e  a a a  parti- 
cularly proud of his record of 32 y. service in India with 

-but one spell of 6 mo. leave a t  end of 1830 I 395, 399 1. 
H e  d. a t  his home, 7 Petersham Terrace Kemmgton. 

"For the last fire yearn.:hb health had bean failhg. H e  was 
. a t  his aeat a t  the Council table of the Geogrsphical 
.;6ociety, and still more a e e  the  absence of his genial smile 
. and  kindly greeting regretted by the  Geographical Club. 

B u t  his fribda had the plessure of seeiug him a t  t h e  Athe- 
nourn almost to the laet"' [ 502 1. 

. . ,  , . A 
WEBB, George Parker. Registrar. 

b., in India, July 1816. % . .  

Hd. Wr., 8G.k fd. &&, July 1834 ; F&g-tr., 1-11-41; 
fwl. to Europe on mc., rejoining hTov.. 1856; ret. 
-& 1866.. ' 

. -  . , .  

. .  . 

' . ' <  . 
nct. ran, Ead.Indian,  of Maj. X c t h m i d  Bpmar w a  ' 

( 1787-3889 ), Ben. Art., Bmbon, rv ( 4 6 7  ); poasldb 
to R m .  6pencer Webb ( 17B4-1865) [ JIZ-J$Y.L 
- With 6G. on m m y  lunm--&t. 1843, I)ebri.D6n to -5 
cntta--Oct. 1844, Calcutta to AWMd--1645-U, b: 
AUbd to Lucb-nov, Agra, a n d  return-1846-8, dllu h i  
Da jeeling and then to D i n a p n  to oondnd 60a to -* 
DiUl ( 3 1 - 2 ,  359, .372, 521 1; 1853-4, u' md return. . :. : - . .i.. ..:, - .- :--a .--- : 

s l o u  m d  dear oon te -pnos (Sk  17  f ~ ~ d p & > f $ - ~ ~ +  
"At da?break n d . 1  N ovribd * bmnoq, 3). 

miles in a munched', a .mt u f b u n m o ~ t : L  b 6 
not an mmmfortable tw iho* much &=nu Rr% 
than the jhampan of lluumric, which L. fL h. 
these parta. I abodd hare p=ferr=d riding up, rqf 
leg was not in the k t  eiate for bo-, 3 
charge of Ra 8 ( ! ) for pony be= r- not -MY . . 

. ring muse. _ . _  - . . .  ,r - .'-.L 
"Coonoor in a w e l l - s h e l a  pretty, mox dlh -' 

paratively mild clirnale, and msny people w j m  frr ft br 
the greater part, or the whole, of tbe .aswm. with -a- 
mund. however. ... w near. and t he  m-d m 

- i&&ga i t  b n m ,  I qni&d t h e  b w  BIG r &I+ d 
d a p  halt a t  the travellers' b e o r ,  riding in to-& 
via Jackatala, or Wellington. w h m  &did b& ham 
been built for Enropea~ troop4 cm ths22d A dt 
liahtfnl trip o n  a fair mmmhhy. morning. -r 

pleio-on the other. .. . - r ; j * ; r ?  - .  .-. . <-. e-%,~,%Ji: 



NOTES ' , 

"Ootacamnnd is prettily embosomed in t h e  mid& of a 
number of ronnded knolls, backed b y  higher eminencee. 
It can boast of a chnrming 'lake'. ... with delightful ride 
m d  drise of sbout  6 miles round. There sre also other 
m a  &...and a well laid ou t  handsome botanical garden. 
Bome of the  flowem here a r e  surprisingly .beautiful. . T h e  
heliotropes, ... fuacbiae,. make their  appearance aa large 
trees ... such a s  I have never seen before, b u t  I miaa many 
noble forest t r e k ,  ...p ine, t h e  oak. t h e  rhododendron. ... 

"I a m -  putting u p  a t  t h e  Union Hotel  ( l a t e  Dawson's), 
the  best in the place, now kept  by a Mr. Bylk. ... T h e  charge 
is Rs. 6 a day. The fare and  appart.ments a r e  good. ... 

"I have been progressing as respects health since I left  
Calcutta. ... I found the  vorage very refreshing and  inn'go- 
rating, but  I had taken with m e  on board some ugly boils ... 
on my legs, in a more or  less troublesome form. These 
did not altogether disappear in so short  a sea trip, bu t  they 
soon visibly ... c o m m e ~ c e d  hesling under the  i d u e n c e  of 
change of air, and I a m  glad to aay shortly after  I reached 
Ootacnmund they ceased to trouble me. ... 

"When I first arrived here tho weather was dry and  brac- 
ing for abont a week or so, and  I r g u l a r l r  walked and rode 
from 15 to 20 miles daily without fatigue, ... but  for t h e  
past  few dnys, t h e  monsoon har ing  se t  in, there has been 

drizzly rain accompanied by high wind, a n d  I h a r e  
nnlnckily caught cold, which makes m e  feel over aga in... all 
m y  old pains about the  left shoulder and side of t h e  chest, 
and keepsme miserably confined mthin doors. ... I have not, 
however, had occasion y e t  to call in t h e  doctor. ... 

"The climate i~ more equable here than  at Mussoorie. 
and the  fall of rain leas, y e t  t h e  place..& very d a m p  a n d  
cold a t  this time of the year. ... W h a t  a i t h  age, aches, and ails, 
telling npon me,' I think sometimes t h a t  perhaps ... I should 
never be much the wome for a little more sunshine and  warmth. 

"After tq-ing another fortnight or three weeks. ... I pur-  
pose (D.v.)  going down to b l a h ,  via Mysore, Bangalore, 
a n d  Raipatoor', in transit vans, t a b n g  the  rail a t  t h e  
last ... for the remainder of the journey. ... Varying m y  excur- 
sion thus I sh-U have a n  opportunity of seeing something of 
wbat  is considered the nicest slice of ... t h e  Madras Residency.  
... I hope ...to eecure a passage in the  laat P .  & 0. steamer 
for Augmt, aberebg I map arrive st Calcutta ... before m y - .  
leave uball have quite expired. ... 

"Unless my health most seriously demanded i t ,  I should 
have no rewonable object in protracting m y  absence. ... 
Jnclination and duty would always urge me back t o  my post 
a t  the rigbt time"'. 

Webb appeam to have resd. some time after  1866. H e  
never married. 

WHITIXG. F r a n c i s .  B e n .  En~cr~9. 

b. 1822.  kd., C a ~ n p o r e ,  28-6-57. 
in Vibart'e b o a t .  

2/Lt. 1 1 ~ 0  ... Capt. 1-B-54. 
Son of Erancie Whiting, nierch. of London. 
Conolly ( 89i2W ). 
DDn. 415 ( 4 ) ;  00. 00.  11-8-43. appd. S u n .  2nd. cl., 

Canals & Poreeta, Sind, under Baker [ 192 1 ;  00. 24-244, 
p a n i d  10 mo. leave on mc. to  it S i n l a  [ 401 1. 

WILLIAnIS, E d w a r d  Chnr los  S p a m h o t t .  B o n .  E n p .  
b .  27-3-31. d. 2-10-1907.  

2!Lt. 9 4 4 8  ... Lt..CoI. 10-12-73 ... Gen. 1 4 9 5 .  
60n of John Willinme, eurg.. of Bouthsea, and Elizabeth 

his aiie. 
ed. EN. ach., New Croas, Deptford ; Addiscombe, 1848, 

Pollock Medal ; Chatham. 
m., Ist., Rangoon, 9-gJ5. Maria, dau. of Col. Elliot 

Voyle ( 1765-1834 ), Ben. Inf., Hodaon, rv ( 360 ) ; she d., 
Calcutta, 23-3-57. 

m. 2nd 1860, Charlotte Clementina, dau. of Thos. B ~ c b  
of h o t .  w. K i n w ,  6wt land  ; abe d. 1872, their son, b. 

24-7-85, becnme M. Gen. 6ir Hugh Bruce-Williams, of R E ,  
ROB. ;  DSO., and d. 14-12-1942. . , , . , 

OIK. '1878 ; xffls., 1893. . .  . . . 

Ubipu ; ConoUy 91/261 ) ; DIB. ; Who.  FFna Who ; Sandes, 
. . . . '  - n ( 3 7 8 ) .  . ,  :,. : . .. . . . .  

.. 1852-3, B u r m e s e  War ; capture o f  M a r t a b e n ,  
R a n g o o n , P r o m e  l.5381. - ' . . 
ao. m. 4-11-53, a p p d .  to ch. P e p  .ST., h o l d i n g  

oh.  t i l l  2&%56 ; A p r i l  1854,  c o n s u l t e d .  SG. and 
b a a e d  s v y .  on t r a v e r s e  n e t ,  trgn. b e i n g  i m p r e c t i c -  
a b l e  C 195-7, 282 .  324. 384 ,  4 0 0  1. 

J u n e  1854, suggested improvements to tel. t ime signal to  
IN. Wm. [ 140 1 ;  Sept. 1856, appd. Prcpl. of Cir. Engrg. 
Coll., Ft. Wm., opened s t  Writem' Bdgs. from 1-11-56, 
holding ch. till furl. on mc. 1859; 1860, to ch. Thomaaon 
Coll., Roorkee till relieved 1863. 

1863-9, Under-Sec. p a n .  ; 186S97,  with R l v .  Br., 6 i d a  
and 10. 

WTLLOUGHBY, E d w a r d  H e n r y .  Ben. Art. 
b. 17-1-31. d., B r i g h t o n ,  27-7-60, h o r n  w o u n d  

o f  23-7-57, at etorming o f  f o r t  nr. S a u g o r .  
2/Lt. 14-6-50 ... 2nd. Capt. 27-8-58. 

Son of Geo. Thos. W i t o n  Villougbby, solicitor, and his 
wife Harriet Snsnn. 

m., Sangor, 2 6 1 1 5 7 ,  I ? m y  m., dan. of Lt.-Col. I. D. 
Vllson ( 180680 ) ; Ren. lnf. ; Hodson, IT ( 494-5 ). 

1853-4, asst. engr.. Canal Dept., NFP. 

11-9-54. appd. Asst. Rev. Survr.. Sangor, under J o h n  
Blagrave ; 1857, eucc. to ch. on his death [ 208, 4 0 0 ,  492 1. 

July 1857, on temp. mil. duty, blew n p  gate of Ft. Bala- 
betta, mtaining double fracture of leg ; 17-3-58, furl. on 
mc. till death [ 396-7 1. 

WYATT, A l e x a n d e r  [ m, 372 ; rv, 398 1. 
R e v .  Survr., u n c o v .  

b., Lndia ,  Jan. 1807.  d., at  s e a ,  8 - 1 2 - i 7 .  
appce. rev. S w r , ,  26-12-22 ; sub-ssst., Dec. 1827 ; dkch-  

- Nov. 1842 ; re-emp. aa &st. Rev. Bwvr., jn ch., &1&44 ; 
Rev. Surn . ,  1-10-48. 

Son of 6urg. Gen. Nevill W ~ a t t  ( d .  1817 ). Ben. Med. 
ed. Upper Orpban Bch., Kidderpore; hd. scholar, 1892. 
m., before 1846, Sophia; a son, Alex. Geo., b.. 1845 

appd.  Topo. ST.. 1-11-61. 
1822,  a p p d .  ap1,ce. survr. b y  Collr. Morcidhb6d on 

Re. 1 5 0 ;  t r .  D s c .  1827, to R e v .  S v y .  Dept. aa s u b -  
asst. m d  e m p .  u n d e r  B i r n i e  B r o a n e  t i l l  d iach .  o n  
r e d u c t i o n  of Dept. N o v .  1842 [m,  3 6 0  ; m,'221 ; 
v, 3 9 6  I. 

Nos. 1842 to May 1843, Asst. Supt. "farnilj domnina" 
of R i j a  of Benares ; 1843-4, Patrolling Offr. a i t h  Azamghar 
Customs Dept. 

8-10-44 to oh. r e v .  s r ry .  Sciran D r s t .  ; e m p .  at 
i n t e r v a l s  b e t w e e n  1845 a n d  1 8 4 8  o n  s v y .  of C h n m -  
p e r a n - N e p i l  b d y .  [ 5 ,  185,  3 5 2  1. 
' Embarrassed by exchange of gifts on meeting the  Nepjl i  

Comnr., who "produced s khookree, a khanmh, and  a couple 
of bags of muek a s  p m e n t a  fur me from the Durbnr. Com- 
ing from such a quarter 1 wuld not  but accept of them. ... 
Ln return I preecnted the Capbin  with an English sword with 
ateel scahbard and belt; a piece of khimlhap brocade, and 
a gold-edged Benarea putka. Tbeae a r r e  apparently much 
approved of by the Captain. who readily accepted of tbem, 
and  has fornarded them, I nnderetand, to the Maharaja". 

h k e d  DSG. how to dispose of these girts'. 
W i t h  h d q r s .  at  Pat-, extended evy.  e a s t w a r d  ta 

o o v e r  T.lrhut o r  Muzaf fa rpur ,  a n d  t h e n  at end of 

'Timppattur ( 5 0 )  m. sw. of Vallore. 'DDn. 30 ( 1025 ). 'DLE. 36/31 ( 12 ), 11-1245.  



1848 t o o k  party to Dncca f o r  mvy. of ?dymensingh 
and Dacca dish. 16, 241-3, 251-4, 302, 437-8, 450 1. 

Under OD. to B., 21-2-65, granted special increase 
of poy, Rs. 100,  "for his meritorious services" bring- 
ing his allcss. to %..'I26 pm., the DSG. commending 
him as "B first-rate Linguist;,.;. zaol rind energS. 
never flag ; ... never a t  a bee--alaaye commands a 

.successful season without enlarging on diEculti& ... 
with whom it is olsrap a real pleasure to. do  
businees "I. . . 

Dee. 1856, broke d o a n  with a stroke, hia b;. Geo. writing, 
1-1-57, from B n r e i l l ~  that. ho had heard that  "my broth er... 
has been v e F  seriously ill ...[ and i s ]  in a very precarione 
state,  ... paraljsie". H e  obtained 3 mo. leave on mc. and 
left fd. hdqrs. i n  b l p e n s i n g h  Dial. on 16th Peb. miling 
fmm C ~ l c u t t a  29th April; granted an e rkns ion  of 6 mo. 
H e  m o t e  from Penang 7-6-47, and d.  sir months later 
a h i t  still on leave. 

- . .  
YOUNG, ~ a i ~ h .  Ben. ~ n g r s .  . . 

b. 2 6 4 1 - 2 5 .  , d. 9-11-97. 
2 p t .  7 4 3 4  - ... Col. 1 3 - 7 5  ; ret. a s N .  Gen. 4-7-7:. 

6on of John Adolphns Young, of Maidenhead, ~olicitor, 
and Frances  hi^ uife, dau. of R'm. Haggard, of Bradenham, 
Norfok. . - 

Adbscombe. Conolly, 90 ( 253 ). 
oo. 1 5 4 4 6 ,  appd., k i t h  Robinson [n&, 524 1, a9st. to 

James Abbott, Comnr. for settling x. border of Punjab, "for 
surveying ... 8 belt of country 12 miles broad from h g r s  to 
t h e  Indua, and including the  b o u n d a q  nhich was traversed. 
This we finisbed in June  '47, ahen  I received ordere to leave 
thh t  business to m 1  partner Robinson, and prooeeded to join 
Mr. A p e a ,  c.s., in an e r p d t i o n  across the  H i m a b p  to 
Gilgit" [ 187 1. 

"From this I bave just  r e t m e d , ' a n d  am now ... making 
s m a p  of t h e  states which I risited. ... I was first mathe- 
dat ician of my term a t  Addisco,mbe, and have read soma- 

. .-_  
. . . .  . 

thing of sstronomg ainca I arrived in In&. I have :' 

two rainy a n d  t a o  ho t  scaeona in tents, and can s t .ndr  :'. 
. -- great  deal of hard work and roughing'.'. .. : . .A':,? 2~ &.:;; 

Be applied for appt .  to OTE., a h j c h  oonld n o t  be.-ad', 4 

, . . -. . .<a . - .  . -- - --,.LA~-.:., .; ; 

m E ,  Henry. Ben. Engrs. . ,. . .-v:: ---,,; 

b. 1-5-20. d. 30-12-89." .;-:+cE..:.' < . .&..- <- . f - '  
2 p t .  11-1238 ... CoL 1 4 u - 8 ~ ;  rat:24-662.f? i 

Eon of hj. W m .  YUIB ( 1764-1839 (, Ben I ~ L , ' H & - ~  
rv ( 655 ), and Elizabeth, be of T m .  Pa-.of B r d h e -  . 
hin u i f e ;  bro. of 6 i r  Gee. U d n ~  P a l e  f 181+), *,-- -' 

OB., DXB. ; DIB. . - - - - .  . . .. *.,,:..>- --,.- 
ed. Edinburgh H y h  6ch.; Addiscombe a n d  Chatham. 
OB. 1663; X C ~ L  1889 ; P d t .  H a U u f i  fkc 1877; +::. 

Edinburgh, 1863;  Presdt. R. AIL fkc 1885; -6. and  fl.: 
. .  . . >  - medal. - . . - -, .,.: :.-.iq.> 

DNB. ; DJB. : Conolls ( 8 9 P W  ) ; obit-, J B Q ~ . ,  xu. 1890 :- . - .- - . . . , . . (108-13):. - , . -- '  . Y i  r :  : .-:. : . . y  ,-,,..*.; 
arrd. Ind ia  1840;  1840-4. ~~ canils mdarB&&f 
1843, on s q .  Hills, st, for ad b n m a r y ~ ~  . . . . 

Cberrapnnji, 10 Cd. (303 ). 7 -  .':e* -7 : ;  A- -  be 
1845-6 ; 1 s t  6il;h War;  1 &L68, EL Engr. Gnngea C u d  ,'- 

164%-9, 2nd 6 i h  Tar; 164942,  furl to E h W : - ; ; .  L-2-i 
1852-3, on recoe. of w e e  *-B* fkmf.&; 

[ I 94-6 ] ; Report pub. with map, R o o r k  f P d $ & a ~ k ~  
1 8 6 3 4  ( 1-28 ) ; map, m o . ,  167 .( 8 .lo, D a ' ?  
( 304-5 ) ;  1855,  Sec. to Pbsp'e ' % a n ~ % o ? ~ ~ ~ j  
report on map read before B&:, 26-1-57,-;TIZCf85; 
xxvji, 1857 ( 5 G 1 0 8  ) ; Fey am8 "aen.frdmafi3  
-p by ~ i e u t .  T i  1 196,543 1'; :-x>'.L-j2;;ky 

6ec. to a ~ ,  pan.; i0. a m d ,  187689.1;y;=.1(; 7.s: -n... +%i. .;**.- 1 .I 

Prolific -tar on h p p h p  of &t;d b a a l n a h  ;.; 





4 ~ 9 4 4 . 4 1 1  : - ~ d .  A U ~ .  n d p ~ . .  8 6 ~ 1  496. 440-1 :--BOYBAT,' 
a#&-8 ¶ 7 b s  444.4 - ) Jadru ,  44b -'ro 0- l o  201 Qll 
421-a!? : 0. &WOW&, B d b d .  : - ~ L I T ~ Y  :-~(L.'~B&P :-2 

. , Rev. 8 v  Penpd.  242. 266. 806. 866. 886 :-Bombay. 888. 
400-1.' 6 k : - ~ a d m .  401 :-Top 169 171-2. 208, 226, 227. 
280. 884, 888. 889, BPB-(OD ; v, h.am'~tlrl bh. 

AsLhma 296 237 608. 
Aalor dm& i e 7  277. 481 .  91. 8. . 
ds t ro ;~omer  :&lads. 180 :--Lb~dssa. 6 1 . 1 8 ~ .  880. 634.640 : - ~ y d .  

Orwnklcb  ( A R ) ,  185. 630. 636. 640: a. Aky; OM. , 
A8Lronomlcal:-Asat.. em.. 127, 841-3. 879-81, 403. 410 417. 611, 

616, 623, 632.640 n.4. 641 : - - C i r c l ~ .  180-1. 162 :--€loci. 13D-l:- 
Camps.. 503. 607:4bsna . .  16,  28. 46. 65. 130-8.136. 167. 204. 
9.81. 814 837 851 8 8 0  416-7 609-4 607 616 635:- 
Ot,an.. b'32. 684 :-Puty. ' 619 :Av.. 161 :-'hbles: 124. o. 
Inale.. ; Transit ; Time. 

A ~ t r o u o m y  sclence 130 603 618 633-4, 644. ' 

AtkllLRon : L ~ a r l d  '( b. hY.' 1 8 3 j  ), clv. asat.. Topo.. 173. 176. 422. 
428. 430. 404 :--Om. U m .  Elliott ( b .  Oct. 1843 ), clr. -1.. om.. 
294 418 :-Bemy McArthur ( b .  c. July 1842 ) 430. 

A t l a s  o i l n d l a  3-lnch XU x v  Q 22 &-Q 86 186. I87 190-1 214 
239 281 kW-90 '907 ~ 1 4 '  8j8-8: 386 bu) ' 637. 640.--criti;ieod' 
sll':--si,eeh n n i e r  G b n . '  176. 266, sb8 -1'1, 340. 640 :-reaci& 
Indla 810 324 :-pubn. In Indla. 1111. '9. 637 :--sale-price, 823. 
326 :Lw 'of rev. n-rya., 285. 306. 810-2.937 ; a. Projection. 

Atlas : - B i d l a y s  319 - p1. 6 :-3'. Fronl in  631 :--On= by 
Earlon 627 :~6chlachlaplntaelt .  I46 : d o u l h  l h a  818. 

~tmoephere ' :--clrar.  18. 28-9. 40. 966:-Lhlck, 12, li. 18-8. 58. 6 M .  
114 407-8 480. 

Atmorpl;eric udndl~ons .  Z56 ; v. Befr.ctlon : . - ' . ' .. , 
& wheat flour 208 459. 478. 617. 
~ t & k .  ~ u n j a b . ' x r .  b. 34,  36. 44, 163, e00, 215. 221, 337. 323. 480. 

605 611 616 632 641.  pls 1 8 6 8 28:-Dlnt. 887 nl :- 
~ r i b ~ ,  xi 43. d17. 6k2 :-Port. i 2  ~--b&paphicsl  ph i t ion .  817. 

At-tlon :-local. 102 126 132 603 620-1 :-BlmUayan or  
.. Mn~?nta ln ,  10. 66.05-3,1&, I&. 1 3 < 4 .  UU. 294, 837, 391. 630. 

541 ' r. Deflection - .  . , .  , .  
Andl1 &pi.. 846. . . . 
Auditor-Gen. :---~ir: 847. 376 :-MU. 166, 402. , ' ",.',; : .' 
AwnnphbAd De-d 179.  p b .  1. 3. h. . . 
Aurnnjizeb 61uFhal ~ m p & o r  of Iklhi.  1656-1707 240. ' - 
Amten. Rdbt. AM. Cloyne Qodain ( 1805-84 ), ; DXB.. ?&a; 

ros.. 488. 
~ u s t r a l l a :  430. 509 :-leave to. 442. 497. 604, 616-9. 624. . .,- . , . 
Author 6 writer. 498, 603. 612, 620. 644. .. ) . , .  . . , .  . .. 
Autograph 489 623. 

. . 
. . 

duziluxrv +nb& ; dpU.. 10. I 2-3. 128, 355. 6 1 6 , - 6 2 1 ~ ~ > ~ ~ _ - ~ ' : ~ ; -  - 
Ava Burma. 184, 544. 
d m & p ~ b .  m.. 1 2 :  ph. I, 3 16, 28 :-Ex. By%'., 610. ' ' -  .?. -'*. 
AAmnLb sstr. :-Angle fmm'm'erb .  o h n .  om. 11 1 7  9-3 Y.6 Zd 

88. io-I. Qi-8. I&, 109. 120. l k 3 6 .  170, 416.'246. 2h6. '410: 
625 :--Camps., 121-2 126. 2-82. 280 :-Bcv. am., 251.PbS, 5%. 
448 :-lnltial vdoc. Om.. 1 U - 6  ; 0. C i X k  , 

Bahbage. Prof. Cbsa. ( 1792-1873 ), malhn. ; m. ; DKB. : 129-4. 
' 

Ihhonau.  H e m  (17651834 ). Asst. Cornmy. O r b . .  601. , 

dabu. res~eclful  Bcnuali desp.. 410. 601. 614. . 
babd a& a r m ,  41. 48. 
~ a d r i n a t h  Rumaun. 81. 145 ; pls. 1. 3. 28. 

. . 
Dagafa  L&arithm Tablea 1 478 ] 124. 
Baggape :--~nrveyon' .  73' le i .  22. 276. 371. 413. 614 618, 627, 

540 :-Tran,rmrt for, &4, 35. 57, 278. 371-3, 406, 450. 480. 
B a h L a U p y .  P+jpo*. 46. 63. 191! 183, 324. 834 : 91s. 1.3.6.10.28. 
bejra pntnllam r p d  lndlan Vmn. 40. 
RLka;~aa(. x. Bengal. r iv .  IVY.. 243, 2-56, 364, 499. 531 ; pla. 1. 8, 4. 
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200 20~7-7 Z62:-ldap8 319 824 - q e ~  498.-6 t'. Ii-n 
(3rrllng..~p(. jnmrs f i m - i w j  : MA. ~nl lrn. 4 5 0 - 3 .  i77 ,mo.  846. 
CPPD :-Us W m ,  W. 245, W. SIX 480.618 DL. 1.16,ZE :- 

Mbesmcn. 253. 
O d  -Las ( 1854-1MM ~ o l i c l t a  E o e  6cc. London Phllatcllc 

~ : o ~ t , ~ o v n a l ~ ~ l ~  1 w o . i s .  
~ u t o k .  'Nbct 145. 528 ; PI. 4. 
( i a s k o b  ~ l a r k e  A w r y  ( l 8 2 M  ) Ben. brf 1- 
~ n u b ~ t l :  b m .  2. 28. 31-2, W. 8% 86% MD. 471,482, 484. 489; 

~ ~ . ~ . m ( O o r h . ~ L  

Oaurlrankrr Pk.. 98,440 n.. Xepi l .  96. 147. . - . . . ,.:. .. . .- 
O1uas. Chra. Fredk. ( li77-1856 ), Oe- Y M ~  In. 4 3  1, 

Bril. 128 . . . 
Oaya. ~ i i i r ,  kr. 8v.. E 4 ,  U1. 266 ; pk 1. 8, 18, 28 ; i. 3&&:.'- -' 
Gazetted O 5 c m .  434.444: . . . , ;- .:,., . . l - . ~  ;,7 . ; - 
Geese. 163. 235. c. 0U. . I -  . . . . .  
Geoeale. Cam. k a r l m i l l r o  Goodwin ( 1851-56 ). Ben &, &+' 

( 92/276 141 
& d t ~ i s l l  dl. 71..28;. 837. 840. 380. 98j. 117. &2-4. b4$..: r:,:', . .- 
Geode&~. 18: ILII4. f.20. M I .  . . . . 

01Z. , - . .  
G c o ~ r s p h i u l  : - ~ o m p i i s ~ i o ~  1-1 : k n g r e a  P&ri~, 1876 5 1 6  :- 

Cootrol. 2 7, 8 ,  281. 295 : - I l e a .  lo, 5l2 ' .-~e~all .  12b. 178:- 
hnou.ledfe.  220 :-Material 120. 146. 191. 280 :-Podtiom- 
68, 64. 8i. 90-2 U.2. ldi. JBQ. 287.295 :-Problem, 8 5  :--' 
6 ~ 3 ,  fi, r iv .  SF. 62. 157. 180. 258.346. 42.d'Z. 

a c o p r o p h i c u  I n d i m  ; I n d u  Id pla& Grneq.3. Y ~ a - u a ,  W n t L . ,  
1881 ; 490. . 

Gropapby. of lndin, 146 ; o. ~ h y a i u l  -- '  ' - - - ' ' .'' . ' 
Grnid. 83-4 ..'I . ( - I  _.:I.::: .: 

P O 4 n . X  % .  . ,  . .. - -  . . 
Oermao :-Emb-y. L 6 n d o p  3 4 4  1-& l i 4  :-&&,& ~ m ~ ~ & y  

m:-Ljtho.  Eloneq 9 2 9  :Sc icnt i sLs .  95. 1 4 L 7 ,  ~ 7 4 .  .+,;", i 
GhBripur. IraP.. 337, Y G Q  ; p k .  1 ,  3, 16, 28 
Gbulam K a d a r . d m n ,  W W .  291.349.960. '  .' 

. " - .. % "  . -. :*'! ... 
GilWM a p t .  3ew ( l 8 l W  ) Bo. AIL [IT. -5 ] 150. ' ' ir.' ?' 
~ i b s o o . ' ~ n d n a  ~ o i m  ( b .  1842 j, & J .  8..  b ~ h  6;. urt.&~, I ~ S ,  

441 :-IbbL, m a t h  B ruth.. 297.  
Gilbert & 6oru inst.-mhfers [ A  483 j IbO -9. - 

.! - '-- 
* . , , ! C ,  '.= 

GUchris!, Dr. j o h n  ~ o n b a i d r  i l i 5 6 1 ~ i  ).  en ~ e h  11 : J;  Dh'R - DIB,  321. <.. . 
GWL. up& erdur .  C8 n4.187,  226-7.m 237. Lo. 6 tik.>d<: 

bO5-c 6- 6 U  W&.&XL i-.r I;, = .  .*& ,$.?- -+ 7;;: 5 ~ ~ f b l . .  6;TL 1's : IU ; n;=;-t. zu ;;i - p 
01- Oar a . ~ ~ ~ ; p l ~  m. t b. l62 1, dr. - lYlC p . , . - -  {IT. s + ~ ~ ~ ~ - ~  a+ d* 

9%. .9--.++ .*/ ~ d b k  Irsrm. UQ Uf 4 6 L - k .  118*.~;: 
~ 1 2 , i ~ l ; p Y . I . I ~ . ~  , +?-.-  ,.6+,++e :..*-- 

h L a  203  XI5 aa4 Lbl " . .: . - .  " ..,, d . - . . L .  

w n ; l r l  : L m k  h r  nb 416, 4 p 0 , m  .-- fn+. D ~ S L  s o  415.  & i 
Go- a , : ' ~ ~ d ~  1 ~ 1 8 ,  17. &.%; i i 14 g - t -2: 9 . a  -'* ?rr. 

a. Y I W .  awn. 
Oamcsl 4 G o m r )  L D. L < b. IBdlR ) G e X .  8; ' -'-. 

1849-62: Bed. moor.; Lkp. e l k :  6m&. - 8 .  
COUUII. 1 8 6 5 8 4  : - - m u a m .  1871 ( ma ). 111 C(L r .. 

Ooodayn. E c n r ~ ,  u n r .  160i-86 1. Ben ( 87PU X 
B h e  E n p a .  CawUy In (?63/4\ ( 02&J 182. ). P l i .  364, - 8M+?-w4OJ. -, 

Ooomsur, G~o)pm. 22.17L 176.878-9.46Z & ; pk l.'l&-&% - -  
Goork.ha6 2nd S h o o o r  BUlca. 876. 481 nl 1 1 .  r. 0artb.r. .- 
Oorv ~ e h .  &. ,o~6.  tpL 1. 4 ).P. l Z A . ' 3 7 .  67. 8% 1% 1l8. W. 

185 809 361 365 8 i 9  4 1 4 4  457 476 a. ; . 
M;U~ . b ~ i r ,  & &. CWIAJ.. ie.5.h -- hi ~ 4 .  si* a. 

104, I85  203 413 189 ~ _ & e r . & n - .  W. U&. MK):-Tvrn. If 
17. 185 ;' pla.: 1. 8: 16. 28. 

Onu h. Lord Mopb ( 177D-1869) M. VtamunS r. lS< b b 9 
India .  1i45-9 [ n. 260 I : D X B .  ; DIB, - . I :. --; - ;. .,.. ,.- 

~ o w  X U I M  M A ~ &  ULsl.. B e n d .  fib. . ; :.-. ..-: . .-, 
Gorao ~ r . '  O m .  ( 1787-1865 ) Ben. MLIed. I 4  40 a-6; 1 Sapt; BA. ~ d n s  miiran  nr. 1017-ZZI : r ~ .  
~ r c m m e n t  :-h~. &. =r :---(iawtic 4.- I& I< 

145. 195. 298. 284. 2 7 6 .  478. %I. S ~ Q  850.476. 48S :-&a& 
xhi 813 317 3W. U!Q #7b, 4DC-7 6 0 7 4  lm--loal & PmrL 

XI;. 35 i .  478. 5k A¶6:-&my. Los a 7 2 ;  .. u: 





536. 
Eopkinwn Gen. H e m  ( 1 8 2 W 9  ), Ben. I d .  & sc. 1837-89 AasL 

~omcu'. 3 e n a ~ s e r i m  1 8 5 0 .  capture of Martaban, 3 8 5 % ~  ; do-. 
h l i a n ' .  Asam: 6 ioa.. k.; CQ.. 1874 ; 194. 

Hoppner ~ 6 % .  Wrn. ( b. 1812-3 ), d o .  aast Rev.. 25Q. 260 nl. 201. 
263 '919 352 n.0 359 359, 433 495 44; 605. 

~or izan ' : -~ 'a tura l ,  05. 7 i : - ~ ~ f l h .  i31,  h. 
Home : 4 c e . .  374. 405, 450 :-hslr. 229 :-men. or rolmrr. 179, 219. 

4 7 4 6  485-8 607 :-fall 440 4BR'-rldiu 642 
Hnmen ;a b w n i ' 4 4 .  69. 73. '341.'304. i09. 371-k. 4i4.  430. 408, 600, 

~ 7 . 6 2 8 .  . . 
Hijnt. Berry ( 1 8 3 6 7 7 ) .  clv. rasl. Topo.. 190. 211-8, 124. 42E. 431. 
Hoahjlrpar. Punjab. 2. 84-6. 102. 200-2. 474. 490. 517 :-Rep. Em., 

7. 270-9: pla. 1. 8 .  6, 10, 28. 

~ o l & b s 2  649 
Jioueden. deo. P. (b. 1830/1 ). d o .  n u t .  Bev.. 289 n.5. 276. 433. 4313. 
H o w  :--European. 14. 224. 2 4 M 0 ,  909-70. 608. 6% :-village., 

192 491. 
~ o a a r d ' : - - ~ t o .  Robt. 28-8 170-1, 172 n.6. 174. 414 (22 491 6 

Bobt.. hb elder bin. ( d.'&fore Xoo. 1802 ), botb ci;. mi. Topo.. 
385 ) vll 107-70. 503 421-2. 431, 40%. 6W :-R.. d?. $a(. ~ c v :  l 'unjab 269 n6 h1. 

n o d  ~ a l c u i l s  181-i eW :ISLlm-s. B t n .  874. 
arrdsod ~ h r i t l o p i e r  K..'raat., eomnr. h m  I m. 399 ,  qBq 1. 253. 





XhStl t Jslntln Ellis. A u n m .  r l r ,  2. 51-2. 145. 183. 253, 812. 832, 
644 :--0eOlogy. 488:-Frople. 82. 253. 488 :-Su t . 253 :-Topo. 
8 v ~ .  1803-7b 4 4 7  4BD 513 519; pl,. 3 ( Cossyskj, 13,  a. 

khmrnh. .kd. t o  id: rev'. m&t., '3. 165, 241-2. 2 4 4 4 ,  P51-S. 2834. 
206-71. 295. 300-2, 45B-1 :-Bencal, Is., 284-6. 288. 304. 365 :- 
Punjab  271 802 :--control. 247. 253, 285. 288-300. 3 5 0  :- 

, comp&on 4 t h  prof . sn . ,  246.203-4.271.278. 283. 304. 451 :- 
N a r ~ s ,  251.233. 293 : d l . ,  335, 455 ; c. omiw ; Indlan m e w u r e n  ; 
nhujrnh. 

E h s t t a k  lillln 6 Lrlbesmen. RW.. 47. 216-3, 577 - pl. Q. 
m o o d  I Ir, 91. 15 I : Agency. 170,174-i. s m ,  404 :-tr~bes- 

men 27 173. 617. 627. 
Ktioliln, ' b d t r a l  Asia. 6. 28&8, 607 ; c. 11chl. ' . - A 

Kt1 b e r f s s s  11 1 . 1 b ] . 1 4 6 . 2 1 & 7 . 8 1 7 . 4 7 5 . 6 U .  - . - 
l i t ~ a r k ~ n ~ a .  L e d  CarhuAl. 45 rn. R. or Muasoorte. 12,608 i t .  [ m. 

nl c 1 rl R1 907 

K J d d ~ j , ~ r ; , - ' ' c & ~ < :  89-70, 604 :-Bench-mark. 183  :-Docks. 1 
70-1 :-STY.. 181. 183 :-T1de.pugv.70, 80. B8. 

Klllcd :-in mil. action. 501 :---olheruise. 218. 228, 267. 304. 388. 463. 
King :-John Geo.  ( b. 1616 ). 16@-8. 171-!!.'li4. 176 n.6. 431.464 :- 

W., hl5 Fon, 422, 4%. 431, both cir .  r u t .  T o p .  . 
Klrkpalrick. I'im. ( 1i54-1812 ). f i n .  Id. [ I  : 344-5. n, 4681, 92. 631. 
Kirpn I b m ,  cir. a%t. Rer.. 441. 451. 
Glrwan. U a ~ i d  ( b. 1811;5 ), cir. asst. Trig. [ IT. 384 ].'11 n.3. 22 n.4. 

RR O  r n a  r i a  "--, .--, . - v .  

g l $ h e n  Sinrll. e r ~ l o r e r .  ~6. ( c. 1841/3-1823 ); G J .  BO. 1923 ( 429-40 ); I - - 
448. 

Kislianpanpa R.. K s ) ~ m i r .  206-7. 2 2 S 3 0 .  232-5. 239. 493. 603; RL 6. 
IilishtwBr. Kashmir. 205. 220, 297, 516 536 : pi. 8. ' . 

-tun Dlst.. Mndras. 283. 495 :-lie;. S n . .  5 5  :-Xver. PQ. 283. 
386 ; pL 28. 

G n o r  Geo. (1834-1817.)- a n d .  India 1854 - A-t  Engr.. PnnJsb.' 
hiar 1854 r unmr.. civ. b t .  ~omnr.. bune 1 8 5 6  Dc.; K d p .  

K o h ; ~ n - b ; - ~ i l - u , - ~ t ~ ~  * i4-2 j4-  i1'&-4i3;' ,-' --.- . 

K o n b n .  'a. Caacrt :-?io~ra, '59 :k inghi  w.. o n .  8,  64-6. 67. 81. 
4Gi-8, 523:-Top. Sq. 191:-So- 3 64:--merdL su. 
o+s..p. 54-5. 62, iz. 122, 8'92. 450. 5%. b 4 i  ;+la 1. 3. S. . 

b o d  R., hepal  & B ~ h k r  17 18 8'2. pla 1 1 28 
~ o L a h ,  R & j p u l 8 m ,  50. i 6 ~ ' : & n i t  485': db.. I. 6. B. ' 
Xuenlun Kanse. C ~ n t r s l  ilsia. 1 4 1  
6u!-5 Rills, hT. Frontier ; erpn.. 1ax-w 
Kulu. Yuniab Bimklara. 146. 201-2. 1 - - 

( h o o l w  ). - .. . 
Gnmaun :-mUs. m.. I m. pls. J ,  6 1, 13. 21. 34 33 6 1  6 4  8 6 7 .  

go 105 145 147 149 167-6 256-9 2 6 1 4  3 i 8 .  im. '60s ,  mi-2:- 
.~drezL$. :--'~ayk. 316.' 324 :& O & h a ~ l  6v.. 18W-1670, 
236 426. 505 516 532. 536. - . ., . 

hundah'EIilla. liligiri. k .  Indm. 167, 160. 280. :: ' 
1 ;  

K u r u w l ,  h l a d r e .  172. 280. 283. 494: pl. 26. 
Kurram a. & I aller. h-7.. 215-7. 330, 486. 611 ; ph. 1. 2. 6. 28. 
tybnc.  or a i l d  ass. 235. 461. 

Burme. 186. 495. 610. gi?zc; Calcutta. 351 :-Dockyard. Kidderpore [ ii 347 1. 69-7i. 
183. 

. . . . . . 
Z a w  courl, 902 471. - . . - -,T+ . 
L s ~ l e r  w&. el;. u s 1  Trig.  20  n.4 419. ... ; . >-v-;j-.*j 5. -. .EC 4.. 
~ a ~ r e d c e  : A h  HC& ~ o n i g o m e &  ( 180047 ) &, 1 . .  . 1 R ~ d t .  Lahore 1846-8. AOO. 184P-58: B ) p u u u  lb&, 

s s  h i d h  1857 - u ~ . E :  .DL¶ .  - 'HCB.  1853 . &;. El-r - 7 'm 
272 n : ~  3 ~ i  413 454 609' 620 6U : ~ ~ o h n  ~ b h '  '3:. 
( I ~ I I - ~ Q ) ,  B C E . .  i ~ t  ~ i r o n . ' l 8 0 8 ' [  m. 4 6  J.  m.amru. P;mJ9 1853-9 - ssl. Councll 185P-04 . 0 0 .  & 1 s t  V l c e r o ~  1 8 6 ~ 9 .  DSB.; : 
DIE. ~ O O .  289 n.3. 397 n.b. 471. 482. 638: john 'jreboa . 
( b .  1826)  clv. u s l .  Trig.. 1 0  nl. 20 a,22 n2L s, , 3 7 ~  q+. 
408:419. 442. 473. ' -...a- .-..& - 

Lawenoe  Asylum Gchools, Abo. Coonwr. ?J-, G d & a a i ; : u  . , 
L a g - 0 ~ 1  of blapa, IT, 1 7 5 4 : -  t r iangla ,  11-60. 97,-W, M..- 

110.114.121.158.251.4OQ: r. A p p r o r  Ger. ;BLaticm; 
W d .  mineral. 142. 144;  ~ r a p t l i t e ,  l8G. . . - - - ,??@-'I 
h 8 ~ e : - i n  Lndia. 41.151. 34Q.410.4L!2,MX):--to ' , 45s.165:- . 

Swvice without lesvc. 338, 414 : r. England ; ~ S U ;  B*.: . . 
Lee Dr. A .  C. asst. a u r p .  liiar. Dept.. 31. 461. - - - - -. - --r' 
Leech. Maj. a b b t .  ( 1613-i5 ). so. Engrr. 1 n. 454 ] : ..%'iy;( 1.w -. 

9 8 ) ;  x,  217. . . . .. - 
Leeches, therapentic 255. 480. ' . .. ' -'- "' - . . . .  -< ".:I a V'q.,t 
Leg. broken. 24. 387. 543. - - . . . - . .y &.& - , - 
Legal :-Action. 436 :-AnU~orltr. 182. . : - .C% rz- 

0 .  - 
k g g a t t .  B .  c . .  c i r .  fir. S u m .  Uadrrq Zg) 445. -4  *G.--'CAd; 
~ e 4  ~ s d ~ b .  'fi. as. 14;. 187.' 2 . 7 .  3 0 - - . ' m a .  raubl: 50&5*-. 

El' 
3 : - P u s s  :---Go%% : - b m t u y  476 .P h' 
318 320 322-3 3!25-i. 537. 84b. 557':---~)0- 9. /d, J a .  I-, 
294: 306: 303. 9'27-85. 336. 840. 8 4 H ,  8 5 0 4 .  Ut-6, S 6 0 , M . -  
PrivaW Calcutta 185 800 315 :--toodon 9 m. 817. am.+ 
&v. sb. .  , u ~ ~ h ' B b ~ d :  2 9 5 ' : - - ~ r u .  9. k ' : d o o n q  n a  -. 
Machlnc or E s n d  Yresxs 0 165 184,826-9.  ~ ~ ~ ~ - c - 6 ~ ~ ' t l b :  
315 3W-0 931.  r. pho&Lltbo'  Z b b o .  - .  

Lltbogrdphy :Lproc&. 276, 290. ~ l i ,  820.826. 840. 4W,  616, W:;-& 
In colour 208 239 319 .828-30 3 3 2 4  516. 637. 

Lloyd :-M. &n beo. k m . ' ~ y l m e r ' (  178&1865 ). Ekri lnl.: Ecd-m 
UI ( 6 5 6 )  CB - 628 : - J o h n  E n p u .  Bo. Id, Ml:-Rlchd 
( l7g;/e-18i7 )' BO. w.l m . 4 9 9  I ; b. w.. 1 m s - W  ;.%-:_. 
( 27-6 ), 185-8 :-T., or. Enlp.. 208 n-6. 425. 

h c a l  OBcials. r i r .  85. 113.131. 1.7. 186. 264, W ,  PQ3. ?18. =,?%.'- 
454. 468 485 607. r. D u t .  ' Kmbmlr .  

.Edn.*( b. ): CIT. -1: RC:.. 269 1z6, 4 9 8 . 4 4 e  . . -,:"'. 
h E a s t h m  Ladpe. The Puk. Mrusoone 1 P. 440 1. b 3 L  
h g a r i \ b m s ,  1-page, 120, 124. 235 :-Toblu, m. a1. K 2 ~ : ' * . '  

Bngay's : E u t m n .  
:-Bicbd ( 1783-1855 ) W t .  TWO I m 305 I - i m  &in. 

178 421 431 : - ~ i ~ b &  =.. h!d son. 10-1. 431. b t h  do m t  
Longiruhes ::*tr. ob,m..  133 106 n.6. 281. 4h8 :-4s ; b . r o n o m m  . 

147. 186 ~ 6 ,  538 :--In error' 195 :---of Mabrm. m. ~ . s l ~ s  
T e l e p r a p h ] ~  603 640 : - T ~ ~ U C B .  120. 130. 147. loo;  ,; 
chrooomc~e;.  hie. 6 Low:. Merid-n. 

h n E i t u d i n a l  6eri&, OTS.. dr. 1 ,  di. 100-1 13(t-1. 140;  .. ~ o ' d ~ ~ : . :  
ca lcu t tn .  Grea t .  hl. ; hT. 

ha, j a m e n  ( b. 1840 j. cir. u s t .  T o  2 3 1 . 2 3 6 7 .  42-5. 431 :-7d : 
8ir John ( 1786-1680). &d. g: 0-. A m -  =JpuLbna 
62;  191 : - ~ m . ,  cir. w t .  Wig. 25-8, 419. 431. WE-7 :-!f-&q . 
8.E.D. ( 1813-88 ) .  a d .  E w . : ~  . ' ' Li.,.,'..' - :: 

bv rakr t l h l  68-73. c. m b . a a k r  ; n d a .  I : - :  i;.. . :'.%a . . ;.J . : .. 
Lubrlcsli& 131' 15% i 5 6  163. . 
Lucknoa, (judh':-dt, I&.. 185 nB :%lmr.: 139. : 6 ~ 2 : ~ 6 ~ ? ~ "  

=3dt ~d-. 185 314 376 478 1 8 2  bOP.--Ber. 8 
6sg :-Siege 6 '165i18. 1: 12.'130.'138 is(, SO: : 
500,605,6?1 .628.  53i .  534 : pla. I ,  5 .  4 . 1 3 .  x i .  . .. 

~ , , , d t , i & ~ ,  punjab ,  3 .  37, 60, 210. 474. 493. 635  :--=r. BW:. 26?70i - 
pis 1. 8. 6.  16. 28. 

Lbdloa .  Frank ( b .  la95  ). Ro Edcn. D c p t  1908-23 ; 481 :-M Om. .. 
Sam. Edgar  O n r n  ( 1813-88 ) ;  hL.d. EQP~.; COn0Up ( 1 0 0 1 1 6 n d  



. . m ( 96 ) .  511. 
Lyall. Dr. ~ d b t .  ( 1825-57 ). Ben. Med.. Crawford. 11 ( 2 0 6 7  ) : Opium 

Agent. Pa tna .  1854-7 ; 216. 

k b a " l a y .  Oeo. Wk. ( 1~25 - i810 ) ,  Bo. I d . .  Comdt. 1st  Slnd Horae. 
194. 

Mrcdonald Alex. ( 1765-1840) Varshsl  of France. Ency B d . .  205 :- 
J o h n  ('175%1831 ) Ben. Eopra. [ u x 1 rn.9.. Hodnon m ( 12-3 ). 
Cooolly ( 84/57 ). 'DEB. son uf ' F I O ; ~  ~ h d o n a l d  ( 1722-80 ). 
DNB. . 511:-Maj. o f 2 n d ' ( ~ i r m o o r  RI0cs)GoorUlu. 1871 :59l n.1. 

~ c ~ l e l l n n d '  J o h n  ( 1800-83 ). Ben. Med. [ Ir .  486 ] . TECS.. geolgt.. 
a r d  1850.  S u p t  Forests P e w  with geol. ske&h. 1855. 10 Gal. 
( 3 0 6 ) ;  [ r d , 3 3 6 ] ; ~ w ~ i l i , 1 1 ( ~ . 6 7 ) ;  I U ( 6 8 7 ) : o ( 7 5 8 ) .  142. 
1067 

~ s c I % & a l l .  J o h n  a. ( b .  1845 ). civ. m t .  Trig.. 1 8 6 5 7 8  : 480-1. 
McGill :-Geo. A. (1838-92) civ. u s t .  Topo.. 178-8. W. 431.485- 

6 : J a a  Hamilton ( 1&i/8-53 ). civ. rsat. Topo.. 40. 44. 120. 
178, 211, 421, 431 :--John ( b .  1830 ), d v .  u s t .  Bo. Trig.; M. 57. 
73. 419. 518. 

MacGrath. C a n t  Fredk. ( 1KM-51 ). Ben.' lnL I IV. 265 1 ; B&% 
183c .7 .  195. . 

M n c i n t ~ e  Ma]. Donald ( 1831-1903 ) Ben. I d .  End. 0 s .  ; VO.; nt. 
lu ~ d n .  M. Gen. 1880; DIB . .  RL War R&: 491 n.1. 

Hnclienrie L1.-Col. Colin ( 175314'-1821 ) Mad. ~ & r s .  [ m. 74-83 1 
CB. ~ b .  Madrss 1810-5. India 181<21 ; xjii l e i .  231. h3, 346: 
42i. 4i8. 497 n . i  :-~am'es. sg t :  En..  arkh had ( 455 ) ; 331, n 6 .  

Llackinnon. J o h n  ( 180&70 ) Schmr. Ben. k t .  & N u s o o n e  [ IV. 
161 n.7 I. v. 402. 422. : 4 c h . .  MU-rie [IV. 440 n.1 1. 432, 436. 
505.  . - - 

McLeod Slr Donald Friell ( 1810-72 ). BCS. 1 IV. 288 ex 1 ; Comnr. 
trans-Sutlej 6CSI. CB.. LC. Punjab.  1865-70: D E B . ;  DIB . ;  
201-5 :-4eh. Wrd. ~ o b ~ e r a s  ( 1 8 0 5 8 0  ) Mad. I d .  I rv, 455 !- tr. 
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