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THE WISDOM OF GEORGE EVEREST 

All human works are liable to error, and it is only in the 
power of ma.n to guard aga.i.nst its intrusion by oare and 
a.ttention [ 108 ]. 

That which is used for a basis of other operations ought to 
be itself as free from error as instrumentaJ means and human 
C&l'e oan make it .... One of the greatest evils ... is the liability 
to make mistakes, from which no human being oan hope to be 
exempt [ 19 ]. 

\Vbere elTors oombine in~tead of oompensating, we learn ... 
the true value of prudenoe and a rigorous attention to aocuracy 
in prinoiple as well as practice [ 101 ]. 

To take that wbich is defecth-e as a test of that whioh is 
perlect is manifestly ... illogioal. An agreement between the 
oomputed and measured bases ... proves nothing whatever, for 
such coincidences are the merest matters of acoident, and ... 
often ... oocur where the connecting triangulation has been 
replete with faults [17]. 

I was resolved to improve the survey and tolerate no 
inferiority in the execution .... If I have any reason to suspect 
any defect in the instrument, or any instability in the platform, 
or any wa.nt of precision in the signal observed, or even if ... the 
angles ... presented any discrepanies for whioh I oould not 
account, I...reject, the whole set bodily, and replaoe it by an 
entirely new set of angles taken under oiroumstanoes free 
from objection [ 90 ]. 

I have little time for dis01l8sion, ... particuIa.rly for those 
questions which ha ve over and over again been sifted, examined, 
and settled [259 ]. 

That the whole of India will be eventually covered with 
triangles may be looked for as a result almost a..~ oertain as any 
future event can be. ... 

Here 0lose8 my long and laborious undertaking in whioh. 
though from fint to last I have neoessarily gone through much 
hardship and privation, yet these have not been without 
many alternAtions of gratification Imd amusement [ 22 ]. 
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v 
ADDENDA & COBB.IGENDA, VOL. I 

Supplementary to lists on pp. vi and 305 of that volume, pp. v to xiii of Vo!. 11, and p. v of Vo!. m. 
Page xx 11{/fJ'1I81 Seton Kerr, delele lines 2 mul 3, and P&!!e 

IlUbalilut. Vol. I, 178<l-88, by Seton Kerr, 1866; 
Vols. n to v, 1788 to 1823, bv S"ndewan, 1868. 

27 lines 8 and 15, for "f8. 3 fllld 4 rcad I nnd 2 and at 
end of section. after Hettish inserl ref. 3, add'JII} 
nlll. 3. svye. by De Gloss. >1.1\10. 56 ( 45, 57 ) ( 20 ). 

line 4 from bottom. for "1. 3 rend 4 (LUll renltn.ber 
notl'. 

32 line 7 from bottom. after 1772 i"...rt rpf. 8 wilh note, 
MKIO. 51 ( 5), 69 (-10). BlllMorc & Midnapore, 
witb. roads bv Adllms. 17f:\~-9. and Carter, 1771-2. 

51 shift ref. 8 to ind of previoW! para. fl/lcr Bengal; at 
end of note 8 add MRlO. ~U.,·. holds photo·stats of 
two JIlILp" presente.l by 1'. R. ~Iunro. 1889; 1st" 
. The Town of (,Alcutta·. bcarin~ legen,1 • within 
the compass of these p"lillll,les li,'e the Europe3lll! 
,>fir!. Christians'. and she wing English, Armenian, 
and Portuguese churches, ft.n(L view from river with 
refs. atoz; 2nd., the 1753 "Plnn of Fort Wi.I.liam", 
by Wm. Wells. 
These reproduce original MS. plane in King Geo. 
m'. eolin., BM. K. Topo. mrY ( 41. 42 ). 

54 at end of note 2 add ; ib. Mise. 3-0-1779, new wor/<4 
by LtCol. Wlltson. OE .• survd. April-May 1779 
by Robilll!on, 200 ft. to inoh. 

at end of note 5 add; also ,mIO. 1-0-1793, by 
Upjohn. 2-8-179-1; photo.zined. 8GO. Caloutta, 
with WeU·. map .... inset. Sept. 1890. 

58 Ilt end of note I, fllrther to nr!.dm. [m, v], add 
ldBIO. Mise., Part of Oude, with marches of Dett. 
oomdd., by M Gen. Robt. Stum, Mareh·May 
1799 ; Goruokpore to Mamdi .. nd s. to CI\wnp0l'e. 
Tho •• Wood. 8 m. to inoh. 

at end of note 13. add; MBlO. Mise.. LalIdang to 
Hardwar, Wood, JILn. 1800. 21 illche. to mile. 

120 note 4, add; cf. Indian Arch. m, 1949 ( 127 ). 
126 at end of note 4, add; MBIO. Misc. old ser. V-269-g-4, 

128 

225 

326 

338 

362 

364 

370 
386 

398 

Tillioherry and the island of DQrmapatam. .. during 
mege, 1779-81. 

at end of note 7, add; IIIBlO. Mise. old ser. V.289-g.I, 
Mangalore Fort taken by army nnder Gen. 
Mathews, 9-3-1783; besieged by Nabob May 
to J nly 1784 ; sur vd. by Chll8. Reynolda. 

last line. afMr 1791 i,..erl ref. 10 w ... '" MU MBIO. 
Mise., 1-0-17!11; Dhiirw"r Ft. surrendered. 
4-4-1791. to force under SllrtoriUS; sUl'Vd., by 
C. Hompel, Sgt. 75th Ft. 

at end of note I, further to .. ddrn. [n. vii], add ; 
inel. MaIO. ~liso.. 1/2-0-1779; 14-0-1814 : 
3-0-37; 164-0-73. 

under CAMEBON for Nevil rend Xeville and, line 
2, for 1756 read 1-11-1754, and after Bath .fIMIrl 
MI. St. S;,viour's Ch. 

col. I. under OOLDL'<OHA>I. below line 8 iMeri IIeID 

line, FRS., FRA •.• RAS (mm). X (80). 
uoder (lOMONDE. a" new line at foot of 001. 'ruin 

Sold at Sotheby'., London. 25-11-57, two mini· 
atures 1>y John Smart of Maj .• &0 Mrs. Gomonde 
of Madras. 8d. 1790, for £ 310 and 480. 

under MACLIIOD. line 10. after uNB. insert; Portrait by 
Coleaworthv Grant. 

001. I, lioe 14 from bottom, afMr CbittagoI>g MaIlf18 
ref. 9 to 8, alld .. t end of note 8 after Dalrymple 
aJd: TO Cal. ( 655/86-9). 

at end of 7 (Jdd : [0 Cn/. ( 556/121 ). 
at end of note 6 add: lO. Crrl. (555 /79-80), Wm. 

Steven.. Coringa Harbour. 1773: Ram8llw&ram 
channel. 1781. 

at end of note 7 add !offilO. :tlise. old ser. V, 243. g.8., 

PI .. n of Tripatore. 4 rn. N. of Ft. St. Georga, 
by T. Wood. drawn by J. L. C"ldweU; alao Plan 
of Ft. St. George &; environs. shewing Trivatoor, 
St. Thome old oastle and Mount to south. 

ADDENDA & CORRIGENDA, VOL. 11 
Supplementary to lists on p. xiii ofVol.lI, and pp. v to vii of Vol. Ill. 

Page xi against p. 384. 'Under SMITH for line 6 Birth ... un· 
known . • ub.'itute d. Tewkesbury. 6-11-1796, aged 
60; Mt. Abbey ehyd. "Ieo roeords death of his wife 
Mary, 12-11-1787, aged 45. 

Possibly son of John S. Smith of Old Meldrum, 
Aberdeen, ... lrl ed. Marisohal Coli. 1761-11. 

After return from India "ppd., before M .. rch 1780, 
Rector of BirtB Morton, Wores .• eo me /) m. w. 
of Tewkeabury where he settled. Also curate of 
Aahehuroh, some 8 m. to SE. 

Bennett'o History of Tewke,bu.ry ( 371-3 ) ; The Vale 
Churcll1lw", Tewkesbury, ChristmBS 1954. 

17 at end of note 3, add MBIO. Mise .• 8-0-16. Part of 
SundllrbQ.IIB, 4 m. to inch. ourvd. 1811--4 by Wm. 
Morrieaon. 

19 line 20, for now n"nkura read now MBnbhilm and 
part of BinkurIL. 

23 .. t end of note 9, add llRIO. Mise. old ser. Iv·499·Q.l, 
Town & Ft. of Kuttack, captured 14-10-1803, 
Rurvd. by Blunt. 

33 at end of note 6, add MBIO. Miso., 14-0-34, Cole. 
brooke·. mBrehas, Oudh & Rohilkhand, oom
piled 1834 from orgl. plots. 

97 at end of note 2, add MBlO. Miso .• Sketoh of Maratha 
Dist. Soondoor, 12 m. to inoh, 2<l-9--181O. 

98 at end of note 8. add 1'010. MiRO. old ser. xn. 81 (a), 
11. 9, Plan of Heeroor Cnsb". Chittal Draog. 1801 ; 
autog. J"mea R0S8; ib. 3-0-1801, Boundaries 
Chitaldroug-Tumkur, Sept.-Nov. 1801. 

103 at end of nott> 4. add l!IBIO. Miso. old ser. :xn.SI-B.g, 
Myaore Forts. 

128 notAs 4, after Pondiohurry, for 118 Ml13 read " 
environs, 4 inohes to mile, MRIO. Mise., 1-0-1791. 

180 note 7, ~ Hemphel had imilt'lsurvd. Dhi""r Ft. 

Page 

165 

264 

280 

313 
320 

429 

438 

450 

467 

488 
'69 

1791, l!IBIO. Miso .• 1-0-1791, and 
at end of note 4. add Cowper's route svy. to DaJhl, 

ldBIO. Mise., I & 2-0-51. 
at end of note 3, add MRIO. Miso .• 1-0-18, Lambton'. 

'l'rig. Svy .• 1800-18. s"",le 48 m. to inoh, coloared 
to show ...,ports in varioo. vols. of A. R. 

at end of note 1. add ldBIO. Miso .• 1-0-16, Map or 
Malwa, Khandesh. & Central India, 80ale 16 m. 
to inch. from plan in GG.'B office. 

at end of note 5. add ; cf. Seton Kerr, IV ( 459-039 ). 
at end of 1st plJ.ra, after Engl .. nd insen ... f. 10 !MIlt 

note MRlO. Miso., 1-0-11, lole de France, by Capt. 
Lisle Geolfroy ; ILutog. Robt. Smith. 

under MAX~IBLU iMer/new liM 2 10 read d. 1-1-37 
&gad 55. 
001. 1. line 7, after 1825 iMen; Led mission to Sind, 

1831. 
001. 2, "nder BAVliINSHAW. li ... 2. before bapt. • .....

b. 5-1-; and for l>-1-26 read 5-2-25. 
col. 2, under SMITH Robt., ab,,", lvl lirotl Lea .... 

to (',ape i,.,,,,, "ell' para. In 1828 de!ligned &od 
built new cupol" for Quth Minir to replaoe th .. , 
dastroyed by earthqnake 1803. This w .... later 
removed to the ground aB ulll!uitable. Smith also 
added b .. lustrB<i .... for three lowest ato",yo. add 
ref w new note. ". H;.wrk. DeJAi. BulloCk, 1961 
(11); 81oIn"' ..... Ni'.I.D DelAi Not.bool:, 15-10-1956. 

at end of note 11, add IOUO. IDso. 8-20-B; Seringa, 
p"tllm Ft .. survd. by Norri. " Warren. 

agoi..... H."'plMl, aJIu dum. '1Yerl formerly Sgt. 
101. 711th Ft. 

agoi"'" J Ilngle Mahila for Biakura rdtJII Minhhdm. 
agoins. Log&rithma for 128 read 128. 



vi 
ADDENDA & CORRIGENDA, VOL. III 

Supplementary to list OD p. xvii of Vol. III 

Page iv revcrao of Title Page. at end of last para. for 
33{l read 399. 

xix line 1 of hooding. for contents read eontains 

Page 
385 agaiml LEIOH ent~r ref. 1, I<J note read!ng appn. 

for pension, DDn. 4.4 ( 247), l-1CHi2, gives name 
James Leigb. col. 1, agO'Mt AnIle Deanefor thorougb read thr,?~h. 

against Aux. Tab/M for Departmenlal A,..,.hory 
Tabko read 7'a1Jk., 10 ftM:ilitate the Gomputalicms 
of a· TrigtJnomttrical Survey and far Survey of 
IndiK rwd Chief Computer. 

"!!ain.t Ben/Sllpply/Regr. line 2, after tkney enter full 
• top and change Suroey CammOUee to roman type. 

against BIUDt, line 3. for 1811 read 1911. 
col. 2, agaiMt Cardew for H. G. read F. G. 

xx col. I, against Elephanl BiU delete ( ! ). 
12 Ia.ot para of section SUNDABDANS line 2. for or 

Minbhflm read Jater Bankura and Manbhiim. 
15 at end of note I, add Map of Damoda Bo, MRlO. 

Mise. old ser. m·2·A·r·, i, pr. surrd. by Forbes. 
17 at end of note 8. odd; MiIIc., 12-0-18, Town of 

Cuttack and ncinity. 4 inch .. to mile. 
19 note 14, afIM maps, e"ler by Boile.,u, and 01 end of 

1IOIe add 8·m. reduction of wbole, 18-0-17. 
28 at end of note 2, add ; maps, 66 ( 9-12 ). 
44 note I, before dated insert letter a",l after 23 ;""ert 

map Bd. 21st July. . 
~ at end of note 4, add ; Skeleton trig. chart Bbewmg 

beight.. of 25 snow peaks, >IBIO. Mise., &-0-21. 
56 at end of note 8, ,Mid, and At.las .heet 129. 
77 line 2 from bottom, f'" 134th read 13th. 
80 at end of note 10, add; ib. Mise., 4-0-24. 
94 line 6, far ~82 read 283. 
97 at end of note 6. add ; Mud"giri Ft., 8 inob .. to m., 

MllJ<'. MiRe. old ser. Iy·44·E·l, 
98 note 2, for 2 re.ad 1 & 2. 
99 at end of note 3. add ; ib. Miac., 15-0-34. 

101 insert new not" 3 to correspond with ref. 3, line 4 
of para 3, 10 read MRlO. MiIIe. old aer. v.127.o·IJ, 
scalo 5 inche.. to mile. by Summers, early 1818. 

at end of para 3, insert ref 4. and adjust later refs. 
and notes. 

128 at end of note 6. add with autog. 
130 at end of note 9, add; TS. 8/2 ( 2~1 ). 
139 note 5, for Map read Maps and al end of note add ; 

8-0-36. 
152 at end of note 8, add Wrongbton's avy. of dispnted 

land on Gandak Bo, ~IO. 67 ( 23-4 ). 
lB8 note 8,for W. R. read W. N. 
208 line 22 from bottom, for 119 rwd 109. 
236 line 10, for fifteen read eighteen. 
259 at end of note 6 add ; RAS ( run ), V ( 240 ). 
269 &t ond of note 5, add; and cf. Barnard's 9ignaIB, 

1767 [1: 3Il). 
271 note 4, bqore copies ;,.,", sketcb of telegraph line 

Ft. Wm. to Biokum, MBIO. 61 ( 15 ). 
272 at end of note 0, add; in 1853 Mgte. was refused 

permiaoion to demolish the BaTgaehi tower and 
Il8e the hricks for road· making ; DDn. Il63 ( 168 ), 
21-1Z-53. 

276 at end of 4tb para from bottom, for 277-8 rea,l 
287-8. 

2M footnotes, line 2, fOT llontgomrie read Montgomerie. 
293 lor fIIJbo 6 8Uh.!1i1v.tt onder heading O~ of 

u.. Oral~ for a Gerw-aJ. Alia. of Jndia; ODD 
Lib. H.q. 3. 

312 at end of oote 5, add; amongst maps drawn by 
&y ". MRlO. MiIM:., 5-0-17, dated 34-19. 

333 lOt eod of l18otion OBl<.&T TBIOO!{Olllll'mICU BUDVEY 
insert .... w pe ..... type 11, lJJith JootMle 6 ; Oftioer.; 
of the Great Trigonometrical Survey drew full pay 
throughout the yMr. without aD}' cut for moo· 
100II mootba [ 346 ). 

;JIUt1 __ note 11, DDn. 265 (2.15), from eG. 2&-7-31. 
372 ,..,.., UXTOlI, col. 6, for Bgt. Maj. Sanon read 

/Jp. Maj. BeDJ. 1!aDaD, who d .• Ganjam. 14-11-11, 
apda8. 

387 

411 
427 

448 

452 

453 

458 

459 

462 

463 

464. 

4.67 
486 
486 

491 

495 

496 

4.99 

500 
Ii08 

aga,mt BUNDT, col. 2, enter d. Po ... ndur, 294-56, 
aged 68; m. W"!'owrie, Poon~ .. 

line 16,for premias.on .. ead perlWB8!On. 
col. 1 line 3 from bottom deltic MlBS and after Jane 

iM;rt dan. of Ch .... and after Christiana add, of 
AQet. Gen.'. Dept . 

col. 2, under DDOWNE, Birnie, for last line, .tub
stiMe Feb. 1833, 7 moo leave to hiIIs; Sept. 184.1 
to regtl. dutv. 

col. 1 under' FlTZllERALD, liM 6 from end, after 
Ro';e insert; "IBo aurvd. bonds of Midnapore Dist. 

col. 2, u1llkr FOSTER, line 4, after Foster ;M"" of 
WelIB, Some .. et. and line Z, afle. 4-6-42, add .t/. 
to ,,,w n<lle 6, to read d. nr. Stratford·on·Avon, 
v. ConollY ( 105/60 ). 

001. 2. last p"r ... line 2, for 1833 read 1832, and lim li, 
a.fter Peshowar (/,1.1, which he reacbed in Deo.1833. 

col. 2, und,r GIDDlNGS Robert, lu~1 /ill', after 
1818-9, iMert which Gibbinga himself compilad. 

under BmB\,E\', line 10. for 1IIItoI'gl>retta Adrians,ta4 
Margaritt.a Adrian" Gie.to.·. 

und·er HODGES, line 6 for 9-3-39 read 9-3-38. 
col. I, u1llkr HODa.~ON insert new line 2 10 read Beo. 

In£. and line 12 after 61 ... ,ide bracket add, 232. 
line 7, fOT Harriot read Harriott. 
line 8, add; their dau. Frances Anne m. WIlL 

Delafield Arnold, Ben. Inf., bro. of Ma.Ube", 
Arnold. poe t. 

under BORSDr.RQH add to last Iille ; 10. Oat. (578-
85), volume of 126 charts by D .. lrymple &, Hors
burgh under title Ea •• t I ndW Pilot. 

col. 2, under lRVll<E, line 6 after burgh ;""er!; and 
Elizabeth Little his wife, and line 10, wWIi. 
brackets after 528-9 'Mert ; 630 y\,. 

under JERVIS, line 13, after 1814 add; visited Gulf 
of Cl1mbay 1816; report on tides pub. J RGS., 
vm, 1838 (202-5). 
under JOPP, after fine 9 ending London i_rl _ 

line to read 10 Oa!. ( 596), 19 water·colour vi" .... 
of Afric"n coast on one abeet. 

note I,for 1855 anr! 1866 read 1765 and 1756. 
col. 2, line 15 from bottom for Ya.ltal read Ba.ltal. 
001. I, at end of para I, after himself. 'mer! His 

route then took him up the Shyok and over the 
Karakoram P""". 

u1llkr OLLI\'lIIR, line 2 i""ert d. before 1858, line 6, 
after Cornelius iM.rt~Jo.eph. 

ooL I, at end of para 7 from bottom, after MaxweU 
add Eclipses obsd.. RAS (mn), I ( 77, 119 ). 

under BAVDNSHAW, 
line 1, after WilIiaffi ;""ert [n, 438). 
line 2, for bapt. 21-2-1781 read b. 5-1-1785. 
line 3, for Oa~tell rea.d A.tell andfor 15 read 5. 

under RIlES, line 5, far 1830-2 read 1831-2. 
u1ltkr BODD,line ti from baUt>mfor 37 read 27. 
under B08S, Daniel, 

line 8, delete Des. 
U.",. 9, after HambllIg '""ere semi·oolon. 
lilleJJ 19-20, after Lambert tkWc rema;ndq 0/ 

oe1I/ellOe, subslituting also aerved iD Ift'. 
186~3. 

note 4, deIeI. hypMn. in 1I4fne R088 Beaton aM 
for 2nd. read ( 1881-1955 ). 

under R0881:NRODE, liM 3, for 9-9-62 read 9-12-52. 
ago;7181 RA.NDYS ,t!JtJ Frederick. 
v1lder Van HIIYTUUYBEN. 

line 8, a~ wife add; half-bro. to O.E.W.D. 
van Heythuyoen, also Mad, Inf. 

IMte 9, for Many ... .ad Mary <1114 for Sioh read 
Beok. 

CONTINUED ON PAGE xlv 



PREFACE 

ThLs fourth yolume COWl'S th(> years IH30 to IH43, during w~ich tha.t g.reat 
gCOllesL'It. C;oorge Everest held office aM Surveyor General and Su~rmten~ent of the 
Great. Trigonometrical SUI vry of India. H(' cOllcentrat.cd all hiM energlCs on the 
grodrtic work. ., 

En reHt wa~ great, not only a~ a practICal geodesist who had a mastery o~ the 
theory and technical details of his pwfession, but als!) as a worker of d.~termmed 
chara:ctt'l' and drive.. Having long experience of t.he country and a clear view of the 
task befOIe him, he carrier! t.hrollgh his plans wit.h rE'sollltion, ~mrl exaoted work of 
the highest. stanrlar!l from .his Ht.aff: . . . 

Though making no nlliJor contnbutlOn to the theorJ{'s of geudesy as a SCience, 
he introduced import.ant innovations in practical procedure in the field. Amongst 
thE'se may be instanced the spacing of his triangulation into definite chains 80S 

bars of a gridiron - the obsernl.tion of astronomical azimuths from pairs of 
circumpolar stars - the laying down of di&ta.nt stations by ray-traces-and the 
deduction of astronomieal arcs by Rimultanoous observation of ioentical stars with 
similar instrumellts at either end. 

His first and most import.ant. task wa!! the recmit.ing and training of officers 
anu assistants of suitable qualificatiolls and temperament. In this he had a con
l'tant struggle agaillst sickness and disease, which not only ler] to continued wastage 
of Rkilled manpower, but repeatedly st,ruck at his own person. 

Though t.he science of geodesy has developed since his day, the principles which 
he enunciated - the methods he evolved - all of which he has recoroed in full 
-cannot be too well known to working surveyors, and more e:lpecially to those 
who follow him in India. All the chapters in this volume on the trigonometrical 
survey a.nd its staff belong to him. This full story of his work may well lead to a 
grE'.ater a.ppreciation of its scientific value, ann of the purpose of those rules and 
traditions that are still in force. 

This volume also tells of the early revenue surveys of Lower Bengal, the North 
Western Provinces, and Bombay, and may be of great interest to those responsible 
for the assessment of land revenue. The technical problems here were elementary; 
the difficulties lay in co-operation between the professional surveyors a.nd the civil 
settlement officers, and in control of the detailed measurement.s where the accuracy 
was unriE'r constant pressure from interested parties. 

Of more general interest were the exploration survE'ys carried out by enter
prising officers of all servic~. There were intrE'pid medical officers who penetrated 
the eastern borders and brought b~ck sketches and routes from distant Burma. 
Beyond the western frontiE'rs Burnes and Dr. CeraI'd made circuit through Mghanis
tan, Tnrkistiin, and Persia. whilst t,he sailor .Tohn Wood penetrated to the source of 
the OXUf> in the Great Pamir. 

Material for the story has been orawn f!'Om many sources, but t,he account of the 
trigonometrical 8UrVE'YS comes almost entirely from departmental eon-espondence of 
the period, which is in an excellent state of preservation, including even the stream 
of hasty notes which the great man poured out during the hectic months of his 
reconnaissance between Dellli and Dehra in 1833-4. There are also his lengthy 
periodical repurts, and his final published account of 1847. Whilst the technical 
records and reports are still stor(>() departmentally at Dehra Dun, the correspondence 
volumes and the vast store of original maps have been transferred to the care of the 
National Archives at Nl'w Delhi. 

For the revenue surveys original correspondence volumes were found in the 
local government rerord offices at Calcut.ta, Allahiibiid, and Bombay, from whioh 
selected extrncts and report.s. have been pub~ed fro.m time to time. Popular 
accounts have long been published of the more mterestmg geographical surveys. 

vii 
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O:msidElra.ble spa.ce has bet'n devoted to personnel. Tr~g?nometrical and. t;opo
graphical survElys under the Surveyor Genera.l wElre admllllstered by the Jltlilitary 
Department of the supreme Government of India, the revenue Aurveys by t~e 
Boards of Revenue of the Presidency governments. Survey officers were still 
drawn from the Army, coming lllostly from thEl artillery or infl\ntry; engineer 
officers could seldom be spared nom eugineer duties. 

Ch'ilian RSSistants wElre mostly recruitM as young ilohoolboYf! from East
Indians of mixed parentage or from Europeans. On the trigonometrical side, 
though & number of well-educated young Bengalis were employed as computers, only 
one of these, Radhanath Sickdhar, proved a useful field surveyur. On the revenue 
sun-eys, howt'ver, Indian surveyors were extensively empluyed. 

Biographical notes ale given for the senior surveyors and, following the lead of 
Sir Clt'ments Markham, nominal rolls for the juniors. From friends in England 
pOIt.raits have been obtained of t.hree 18th century surveyors, Reynolds, Topping, 
and Goldingham, and most interesting particulars of the Reverenll WiIliam Smith, 
the surveyor of 1775, who beld a living at Tewkesbury for the last years of his life. 
Many details of Everest's life bavt' been drawn from an acoount written by bi~ son 
esperially for these records. 

Everest insisted that" all human works are liable to error". It has been· 
wrongly stated in chapter I that we numbered a son of a famous actress 
amongst our revenue surveyors. He was her grandson. 

In pleparing the cbapters on the professional work of the Great Trigonometri
cal Survey, I have constantly kept in mind the great interest that Sir Sidney 
Burrard had taken in the staIt of these records, and I gratefully aclmowledge 
tbe help given by Sir Gerald Lenox-Conyngham and Dr. de Graaff Hunter, wbo 
have both lamented that tbey had no sucb detailed a.ccount of Everest's work dur
ing their years in India. 

I once aga.in aoknowledge tbe belp and enoouragement I have reoeived from the 
Surveyor General and biB officers and staff of the Map Publication and Geodetic 
Branches, and of the printing office of the Northern Circle of the Survey of India 
at Dehfa Diin. 

DEHRA DUN: R. H. PmLLIMORE. 
JANUARY 1958. 
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ADDENDA & CORRIGENDA, VOL. III-( concld. from p. vi ) 
PaRe Page 
b6~ lin. 10, aflu Gbi.wick i7l8or1 M1C I'M '" ruul Bowon, 527 aga'7181 Lockwood.jor 312-372 ,ead 312, 372. 

IV ( 32, 638 RR ). jar McCreedy ( Creddie ) ,ead McReady ( Reddie ). 
617 rl{/ai, .. t Arakan, li", 3, after Myohaung, for 69 rood 68. 001. 2, line 2, lar 84 read 84-<1. 
618 agaiMl Bharatpur, f",. 18-126 ,,,,,d 18-1-26. 528 ay";,,.I, Moama.ri88jor 339 read 399. 

rl{/aif181 Bhil. omil 425. 529 rl{/ai7l81 Packing, at end oj"". add, v. Tin case .. 
619 aq4'1WlI BratlBbaw lor Parish rend Paris. "Y";1I"" Rowe deleb'. pI. 17n. 
522 rl{/GiM Dhsulagiri IH:lore 457 i .... .,1 48, 631 againsl BaJt, line 2, alter Caloutta. insert 12-3-

rl{/OiMl Drawing-pAPER, /in< IJ Irom boUQm, lor ago.",,' Ba,ton, at end 01 line add, 360 n.!. 
108-9 rood 109, agai""t Scott,for Geo. H. ,ead Geo. Hamilton ( 1815-

624 rl{/Oi7l81 Gr .. ham.lin, a,lor 372 rend 371. 43), and line 3,jor b. 1812 ,wd 1812-73. 
525 "'1";"'" H0<lgoon lor HaughWD read Hought<>n. 532 (Jgainsl Spherical ExcesB, jor 239 ,ead 238 and delet. 

again-" [zz .. t l.llab lor 415-6 read 48H. 430. 
626 aga''''' ,JI1D~le lIehils/or Biinkura read Manbbum. 533 rl{/ain8/ Taylor, /i", 4,lor 1881 ,ead 1781. 

09"'Mt L. Plar:e, qltu geodesist i7l8or1 RAS (m,,), aga'7181 Telegraph, line 1, alter 269-72, '",er' 442, 
I( 53). 

AlIDENDA & CORRIGENDA, VOL. IV 

line frum 23 bottom, alw SiddoIll! jor 80n read 
~n. 

.a in Cbaptor heading, for Standard Rodo re&<! SlBftllard 
BtIH. 

61 noloe 6, .. jttJr \'11 i,..."., ; Sy,,- xh·. 
63 Dote 1, IH:lore Comp. iMert 011<,. 
7. now, line 3, for Ioogil. and Merdil. read IoDgL and 

MardL 
ll~ 
113 
11, 
119 

line , frow bottom, iMide bracket,lor U ,<Dd m, 
at ~ of DOte 6 add lldin. R"". Aprill!K8. 
line 16 .. nd p. 119 line 18, lor EIlIott ,fd/I Blliot. 
• ..a.r l'ID,u OJIIUV UIO." "... 4, It,. B, Jar 1836 

''''''1837. 

Page 
13\1 
247 

261 
262 
(20 

492 

line 11, lar GurmukhOOaar read Garhmukhtea&r. 
line 16, jar Button ,ead Bulton . 
Dote 2. aft<r VII .",.rI, 1837 ( 102-13 ). 
note a.jor x ,ead IX, 1839 ( 121)-1;6 ). 
note 1I,lor L.R. ,ead Sidney. 
note 3, jor ( 201 ) read. edn. 1844 (268). 
line 8 from bottom, jor NagU ,wd Nii.gas. 
unde, BBDJ'OBD, line 10 lor J .. mee B. .wd A. 
( Alexander! ), B-
agai""t Tri .. ngu lation line 4 Secondary aller 71 i nstrt 
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CHAPTER I 

GENERAL NARRATIVE 

Notable Even18 - Great Trigonometrical Survey - Great Arc - Subordjna~ 
Triangulation - Revenue Surveys; North- Western Provinces - Lou'er Provinces
Bombay - Geographical Surveys - Conclusion. 

T
HIS volume covers the period from October 1830, when Everest took o~ce 
as Surveyor General of India and Superintendent of the Great TrigonometrIcal 
Survey, to December 1843, when he handed over to Waugh, who had been his 

able and loyal assiRtant for eleven years. . 
For the first five years Lord William Bentinck was Governor General, and 

under instructions from London introduced considerable reforIllS and economies 
into the admini;itration of the country. Whilst with the aid of a Deputy he also 
held office as Governor of Bengal, the upper, or western, provinces were entrusted 
to a Lieutenant Governor from 1!l34, and reconstituted as the Nurth-Western 
Provinces the fullowing YI'ar with headquarters at Agra1

• 

Disregarding unpopularity with the services, he enforcpd the strictest economy 
in their privileges. He took vigorous action to improve the adwinistl'ation and 
collection of land revenues, and a special interest in the revenue settlement of the 
Upper Provinoes. He presided at a conference of revenue officers and surveyors 
at Allahabad in January 1833, which effected a great acceleration of the surveys 
and reduction of their costs. 

Great strides were made in the construction of roads in all directions under 
the new Public Works Department, and substantial progress in extending canals to 
the west of the Jumna and through the upper doiib and Rohilkhand. Bentinck 
further ga\'e e\'ery encouragement to the work of the Great Trigonometrical Survey, 
which he realized was essential to the provision of adequate surveys and maps. 

Cordial relations were maintained with Ranjit Singh, the vigorous and capable 
ruler of the Sikhs, and officers were encouraged to travel in Afghanistan and 
Turkistan, to gain knowledge of their geography and political relations. 

It was Lord Auckland who, from 1837, was responsible for the disastrous policy 
of interfering in the internal affairs of Afghanistan, and of restoring the exile Shah 
Shuja to the throne of Kabul in place of Dost Muhammad. Under treaty with 
Ranjit Singh, the British "army of the Indus" crossed tha.t river at Sukkur a.nd, 
marohing through the Bolan Pass and Kandahar, occupied Kabul in August 1839. 
Two years later the Afghans rose, murdered Shah Shuja and the leading Bl'itish 
officers in Kabul, and utterly destroyed the retreating army in January 1842. 
Pollock's "avenging army" reached Kabul by the Khyber in November to round 
up and withdraw surviving British detachments2• After the occupation of Sind for 
the passage of troops to Kandahar, that oountry was annexed in March 1843. 

Tho~gh. the Afghan war was a very great stra.in on the army and the finances 
of India, It hardly affected the Grea.t Trigonometrical Survey. It occasioned, 
however, the r~call of a nu~ber of ~tary officers from the revenue surveys, and 
gave opportwuty for a Wlde extensIOn of geographical knowledge of countries 
beyond the north-west frontiers. 

1 Si; Ch .... Mero .. lfe became LIl ... ~ A11 .. hiibalt 14-11-34; ~helllLcted &8 00. on Bentin.k'. de""r_ 
~ur'" 19-3-35; he R.surned officc .. s LIl. of NWI'. at Agm, 28-3-36. nfter Lord Auckland's .. rri,'a!. 

Lord Auckland rec .. llcd 1841 ; ouoceeded .. 0 00. by Lord EllenborouJ{h. who w". himself reoaJIed 180&4. 
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GREAT TRIGONOMETRICAL SURVEY 

The year 1830 opened a new epoch in the history ?f Indian ~urv~ys, an epoch 
that had to await the man. Everest had served hIB apprenticeship under the 
devoted Lambton, and had then spent two arduous years extendin~ the great ce?tral 
chain of triangles through the wildest part of the ~ccan, ,:orking out new Ideas 
and practical devices that might tend to the perfectIOn of this brave m~asurement. 

Forced by the break-down of his health to spend the nex~ five years m England, 
he devoted himself to the study and mastery of all geodetlO work that was then 
going on in Europe, and to the design and construotion of sCie?tific .apparatus that 
should best suit Indian conditions. With a sure hold on essentIal pnnClples, he was 
not afraid to break away from previous routine in his determination to cut out 
every possible source of error. 

Whilst in England he persuaded the Court of Directors to give first priority to 
the extension of the great meridional arc from Central India., where he had left it in 
1825, to the Himiilaya Mountains. This involved carrying the principal triangles 
acroBS the great Jumna-Ganges plain, long considered an almost insuperable barrier, 
and making special astronomical observations at the terminal stations of the main 
sections. Other chains of triangles were to be observed on a systematic plan that 
should eTentually cover the whole of the Company's territories and the f~-,iendly 
States. No attempt was to be made to organize new topographical or geographical 
surveys until a framework of principal triangles was ready. 

He procured new instruments-compensation bars for measurement of base
lines-theodolites for triangulation-astronomical circles for observing arcs of 
amplitude-heliotropes and reverberatory lamps for signals. Equally import.ant 
was the engagement of a skilled instrument maker, Henry Barrow, in whose 
workshop at Calcutta all repairs and reconstruction could be promptly effected, 
instead of being left undone, or delayed by despatch to England and back. 

Though the Great Trigonometrical Survey was to absorb practically the whole 
of his attention, Everest was as Surveyor General responsible for all other 
surveys. At the time of his return in 1830 the small establishment of the Trigono
metrical Survey working under Joseph Olliver was but one of many survey units 
at work. In Madras there was a Deputy Surveyor General with a drawing office 
and three topographical parties. In Bombay the Deputy Surveyor General had a. 
drawing office and a few unimportant local surveys, whilst Shortrede had started 
a trigonometrical survey intended to cover the whole presidency; the local govern 
ment was experimenting with their own system of revenue survey. Both these 
Deputies were abolished in HI33, leaving the Surveyor General directly responsible 
for work in both presidencies. 

In Bengal there were but two topographical surveys in progress-that of the 
lower Brahmaputra under Wilco x , and that of Bharatpur under Boileau. There 
were transfrontier surveys under the Quartermaster General in Central India and 
Rajputiina, and under the political department in the north-east. A number of 
surveyors were employed on large-scale revenue surveys in Assam, the Sundarbans, 
and in the upper prmrinces from Gorakhpur to Delhi. 

Everest's immediate problem was a working plan for the trigonometrical survey, 
and the recruitment, organization, and training, of a staff to carry out that plan. 

The first task was the completion of Olliver's longitudinal series and the measure
ment of a base-line near Calcutta on which it should be closed. Then followed 
the extension of the Great Arc from Sironj, about 150 miles south of Gwalior to 
the Hima.layan foot-hillB in the neighbourhood of Dehra Diin, and the measurem~nt 
there ~f another base-line. The remeasurement of the base-line at Sironj became 
eB8entlal, for the measurement made with the old ohains in 1825 could not 
bala.nce those measured with the new compensation bars. 

~hiIst t~e Grea~ Arc furnished the backbone of the whole system, the sub
ordinate chams of tnangies had to be of such accuracy that the intervals could later 
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be filled without risk of error by topographioa.lsurveyors working with cheaper instru
ments. For the sake of systematic technical control and economical working,. these 
triangles were to be arrange~ in ~eridional series ab~ut one degree apart, tied .by 
longitudinal series at convenient mtervals. To prOVide for the early mcorporation 
of existing maps of Bengal into the quarter-inch AUas of India, start was to be 
made eastward from the Great Aro, running meridional ohains northwards to 
the Himiilaya from Olliver's longitudinal series. 

For all this work Everest planned for two field parties to work on the Great 
Arc-one under his personal charge-and six subordinate meridi?nal seri?~ ; eight 
parties in all. His first task, therefore, WaB to find officers of sUltable ability and 
character whom he could train in the shortest possible time to trtke independent 
charge of these highly technica~ operations. He himself had gained hi~ experience 
in many yearil of hard practICal work and i1tudy; how could he ImI.'art that 
experience. to his new officers? A~d where should he finel. them? Olliver and 
his three assistantR were not fit for mdependent charges of thiS nature. 

Wilcox and Boileau were drawn from topographical surveys, Macdonald from 
revenue survey. Of Engineer officers who had been through a short course with 
the trigonometrical survey of Ireland, vVaugh and Renny were both to prove 
geodetic surveyors of the highest ciOIl". 

A number of country-born or European assistants had to be found with suffi
cient mothematical education and understanding. Of those recruited in the first 
two or three years, Logan, Murphy, AlTIlstrong and James proyed fit for independent 
charge of field parties before Everest left India. 

There was leRS difficulty in collecting reliable khaUi8i8 and la,scars for the manage
ment of tents and camp equipment, lamps, heliotropes, and other signals, and in 
the multifarious duties attendant on field sillveys. 

The Mathematical InRtrument Maker had to be established in Calcutta with 
skilled workmen and suitable tools. A sufficiency of instmments had to be collected 
to supplement those brought from England, and this entailed much ingenious 
reconstruction of old stock. Mohsin Husain, "the artist" from Arcot, was taken 
into the field to deal with emergency repairs. 

To the correspondence and drawing offices that already existed Everest added 
a. comptlting office, for which he engaged well-educated Bengalis with a. natural 
flair for such work, placing them under charge of Joshua De Penning. who had 
worked under Lambton for 23 years, and was now called up from Madras to be 
tower of strength 80 long as Everest remained in India. 

Everest spent two years in Calcutta, fully occupied with the organization of his 
new department, the measurement of the Calcutta base-line, the comparison of the 
measuring apparatus against new standard bars, and the preparation of instruments 
and equipment for the field. 

After reconnaissance of the surrounding oountry the base-line was measured 
in ~anuary. 1832 alon~ the Barrackpore trunk road, two 75-foot towers being 
speCIally bUIlt as ternnnals near the 5th and 11th milestones where they stand to 
this day. The connection to Olliver's longitudinal triangles was concluded in June 
1832. 

In January 1832, af:ter assisting on the base-line, James Western, a young engineer 
officer, was sent out With the first field party to run the Parasnii.th series south into 
<?rissa to connect up Buxton's survey of Cuttack. Mter Western had struggled with 
little effect ~or more t~an two years Everest decided that he had no aptitude for the 
work and dlSpe?-sed WIth his services. Bridgman died after a few months, and was 
followed by BOlleau. Mter much delay the series was closed down in 1839. The 
results were not good enough for geodetic purposes. 

~ ~cond p.arty under Maodonald was formed to start the most westerly of the 
mendional senes from Budhon near Saugor. Macdonald made good progress till his 
health broke down in 1835, when he left the survey and died in Edinburgh two years 
later. The series was completed during 1838. 
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The Ranghir and Amua series, to the east ofh~u~10n, t,,:,ere ta\~en hUP in 
October 1833 by Waugh and Renny after a few mont s. ms.truc Ion. "aug w~ 
repeatedly called away for work on t~e ~reat Arc, .and. ID his. absence the Rang~r 
series was left to his senior assistant till Its completIOn ID 1842. No further senes 
could be taken up at this time for lack of officers. . . 

When Everest took over control of the Bombay tnangulatIOn, he found Short
rede's work by no means up to standard. Shortrede.was slow to follow ~tructions, 
and was diverted to other work, and it was not until Jacob took over m 1835 that 
work on the Bombay Longitudinal Series was started on sound methods, and 
brought to a satisfactory close in 1842. 

GREAT ARC 

Everest had obtained sanction for two field parties to work on the Great Are 
and meant to devote his whole energies to this work. His first task was a. careful 
personal reconnaissance of the whole line, of which nothing was kno~n except ~hat 
it would pass near Agra, and would have to cross the great .Jumna-Ganges doab. 

In December 1832 he sent out a party under WiIliam Rossenrode, one of 
Lambton's old assistants, with instructions to run an approximate series north
wards towards Agm, selecting suitable stations. This task had been allotted to 
Boileau earlier in the year, but he had no idea of how such work should be done, 
and accomplished nothing of the slightest value. Olli\"er was now deputed to jl)in 
Boileau at Agra and reconnoitre the country southwards from Delhi. 

By the end of the year Everest was at last ready to leave Calcutta himself. 
He sent his field office by boat up the Ganges ann on to l\Iussoorie, where he 
intended to establish his hea.dquarters. Meanwhile, with Wilcox, he visited 
Macdonald near Saugor and Rossenrode south of Gwalior. Travelling north along 
the intended line of the Great Arc, he dropped Wilcox at Agra, picked up Boileau 
and Olliver, and made a general reconnaissance right through to Mussoorie. 

He thus gained a clear idea of the nature of the task, and time to make pre
parations for the next working season. \Vilcox was to collect stores, equipment, 
and transport at Muttra, and to make up portable scaffolding and masts 'for the 
detailed reconnaissance, and Government was asked to sanction the erection of high 
masonry towers across the plain from Delhi to the Siwii.lik range. 

In November 1833 he reconnoitred the country between the Diin and Saharan
pur, and selected a stretch of ground 5 to 10 miles west of Dehra as suitable 
for a base-line. He then marched straight through to meet Wilco x at Muttra and 
make finaJ arrangements for the season's work. Wilco x was to work southwards 
to link up with Rossenrode's approximate series which han barely reached the 
neighbourhood of Gwalior, even though work had continued into September. 

EYerest him.'!elf, with Boileau, Olliver, Rossenrode, and several of the younger 
men, laid out the triangles northwards from the neighbourhood of Fatehpur 
Sikri, west of Agra. On his west, or left, flank the selection of suitable stations 
on hilly ground presented little difficulty until he reached Delhi, where much time 
was spent searching for rays visible through the dense smoke-laden atmosphere 
t;fore ~ ?ood view was found from an ancient building on the historic ridge_ 
Great difficulty was found, however, along the centre and east flank ill the selLrch 
for mutually vi~ible stations and well-shaped triangles. Between Muttra and the 
hills some 200 miles to the north 14 towers had to be constructed and were only 
just ready for observation by the end of 18:35. ' 

TI:'e problem to he solver! was by no means simple. The Jumna valley was 
practICally dead flat, except for a few low mounds that were seldom at convenient 
situations .. The p~n was densely covered with towns, villages, and clusters of 
trees, and It was difficult to get a clear line of sight of even five miles. There was 
no detailed map with any pretension to accuracy. 
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Everest had devised portable masts by which blue lights could be shown a.t a. 
height up to 90 feet above the ground, whilat he was himself perohed ~th his 
theodolite on a thirty-foot scaffold. He planned to manceuvre these by tnal and 
error to get well-shaped triangles of intervisible rays, with sides of about 25 miles. 
Blue lights were the most brilliant for work at such distanoes, but only burnt 
for a few minutes at a time. Programmes worked out for the, observer at the 
theodolite and the signaller with the lights were constantly interrupted by stormy 
or hazy weather, and it was often difficult to decide whether failure to see a light 
was due to faulty signalling or the intervention of an obstruction. It often happen
ed that one or more of the sites first ohosen had to be shifted. 

As work proceeded he devised a more rapid and relia.ble procedure. This 
"ray-trace" system proved of the utmost value, not only in the later stages of the 
Great Are, but also on other series running across similar country. After some 
difficulty he fOUJ](1 suitable stations along the broken crest of the Siwalik range, 
which gave gnorl confll'otion with his base-line and the terminal station Banog, 
a. 7,429 feet peak Iloar Mussoorie. He completed his task-completelyexhausted 
-in time to take up quarters in Mussoorie in May 1834. 

Season 1834---.') was deyoted to the measuremont of the base-line in the Dun, 
and its connaction to the main triangles. 

After a serious illness which lasted several months, Everest resumed the field in 
October IS::;), taking the precaution of having Waugh with him, and the two of them 
observed all the triangles southward to the neighbourhood of Gwaliar that season, 
and right through to Sironj during 1836-7. The vertical angles acrol'lS the J umna. 
plain were left for Waugh to c~rry ont during May and June 1837. 

His original programme being now thrown out by trouble with the astronomical 
circles, Everest decided to re-observe the whole triangulation between Sironj and 
Bidar, and remea~llre the Bidar base. He had always been doubtful of the accuracy 
of the section from Bidar to Pilkher carried out by Lambton's assistants, and felt 
that it would alao be well tu re-observe his own work of 1823-5, so that the section 
Bidar to Sironj should be of the same high standard as that just eompleted. 
Aballlloning the base-line and astronomical obeervat.ions of 1824 at Tiilmrkhera, 
would thus divide the Great Arc into two sections of triangulation proved by the 
three bases, Bidar, Sironj, Dehra Dim-and corresponding with t.wo astronomical arcs 
of amplitude, Damargida-Kaliallpur, and Kalianpllr-Kaliiilla. Both ~ections would 
be of uniform quality throughout, and he would be able to lea\'e India with the 
knowledge that, so far as he was concerned, the foundation of the survey of India 
had been wen and truly laid. 

With full confidence in his judgement the Government of India gave their 
consent, though the remeasurement of the Bidar base-line was referred home to 
the Directors. The re-observation of the triangles was carried out by Waugh and 
Renny during 1838 and 183f1, and so pleased was Everest with the results that he 
actually proposed the rt'viHiull of all Lambton's work right down to Cape Comorin. 
Government would not hear of this at the time, and the revision of these southern 
sections was not carried out till after 1866. 

Everest had planned for special astronomical observations to be made simul
taneously at Kalianpur, near Sironj, and at Kaliana, about 60 miles south of the 
Siwaliks, which waR to be the north end of his arc. In April 1837 he set up the 
two astronomic~ circles that had been constructed by Troughton and Simms to his 
order, but to hlS horror he found that both instruments were top-heavy and 
rick~tty. Boldly deciding to remedy tho trouble locally, he sent for the Mathe
matical Instnunent Maker from Calcutta, and Barrow a.rrived in time to start work 
at Kaliana in Oc~ber. New brass pillars were ordered from Fatehgarh, and iron 
base-plates and olrcles from Caloutta. Setting Ba.rrow to work with artifioen 
from his own field workshop and others borrowed from ordnance magazines 
Everest hurried to Sironj, but having a. IJevere return of fever had to leave th~ 
remeasurement of the base-line to Waugh,· . .. 
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On his return to Kaliin& he found tha.t Barrow had made little pro~s on the 
circles and that the casting of the base-plates at Calcutta was not go~g welL 
His energy and drive soon got work going well, and he then ~ok the cIrcles up 
to Mussoorie where by the end of the rains their recollstructIOu was completed 
except for the division of the horizontal circles. Barrow then ~ook them back to 
Kaliana and spept two months in their erection and final adJ~stment. .Everest 
was delighted to find that all unsteadiness had IlOW been remedied, but disgusted 
at BRITow's refusal to divide the azimuth rings or carry out any further orders. He 
was therefore sent back to Calcutta, and there discharged. 

Mohsin Husain, whose technique had greatly improved, was now entrusted with 
the very difficult task of dividing the circles. He carried this out with the greatest 
success at l\1ussoorie, under the close supervision of Everest, and both instruments 
were ready for service by October 1839. . 

Waugh took one circle down to Kalianpul' whilst Ev.erest took the secon~ to 
Kaliina. Commencing from 4th December thcy madfl SImultaneous observatIOns 
of zenith distance on 48 consecutive nights. A similar programme was carried out 
during season 1840-1, with \Vaugh at Damargida, and Everest at Kaliinpur. 

The new base-line at Bidar was measured by Wangh between October and Decem
ber 1841, and this completed all the field work of Everest's two sections of the 
Great Arc-from Bidar in the Niziim's Territories, latitude 17° 55', to Banog in the 
Himilaya, latitude 30° 29'-a direct distance of about 870 miles. 

SUBORDINATE TRUNOULATION 

As work on the Great Arc and thfl earlier Bubordinat.e series drew to a close, 
Everest had some difficulty in holding Government to the original programme. 
Owing to the difficulty of working the triangles across the plains the whole survey was 
costing more than had been expected. High cost had forbidden the construction of 
substantial masonry towers except on the Great Arc, and work elsewhere W88 

carried on from low towers and mounds of Run-dried mud bricks, with the sides 
of triangles shortened to less than 15 miles. 

Everest urged the importance of maintaining a high standard of accuracy, 
pointing to the error in Olliver's longitudinal series that had been revealed by the 
clOl!ing on the Calcutta base, but the Directors doubted the importance of such 
errors for the purpose of geography and map-making, and Government ordered 
that the spacing of future meridional series should, for reasons of economy, be 
spaced at two degrees apart instead of one. 

Everest said he would obey orders if they were insisted on, but pointed out 
that though such errors might be permissible in a topographical map they should 
never be accepted for controlling triangles. He claimed that he had been com
m~ioned to. maintain the highest attainable standard of accuracy on the Great 
Trigonometncal Survey, and asked that reference should be made to the Directors. 
Hill argument6, were accepted and orders issued that the meridional series should 
continue at one degree interval as originally planned. 

When he left India at the end ~f 1843, the meridional series, Budhon, Ranghir. 
and Amua, had been completed, whilst Karara, Chendwar and Gora, were in progresa. 

REVENUE SURVEYS: NORTH-WESTERN PROVINCES 

. .When Hodgaon started the ~~enue surveys of the upper provinces in 1822, he 
inBiB,ted on a lltandard of prof8lllllOnal work that was far higher than the revenue 
ofticud.e really needed, and an aocurate 8urvey of topographical features that was 
of DO v~lue for t~e BMBIIIJment of revenue. The oonsequence was that the military 
~.,. ~ executIve charge were reluctant to delegate any major oontrol work to 
theIr &MIlitants, or to makfl adequate use of local Indian labour. 
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Though it WR8 intended that the professional survey should run in. 010118 tou?h 
with the civil settlement stsff, there was a tendency for the two operatlons to drift 
apart. Progress was far too slow for the needll of the admi~tration, .and the cost 
too beavy for revenues that depended on the survey for theIr expanslOn. 

Up to 1830 some of these Ilurveys had been administered from Fatehgarh under 
the Central Board of Revenue with the Commissioners of the Ceded and Conquered 
Provinces and others from Delhi under the Western Boa.rd. In 1831 both th8lle 
Boards were superseded by the Sa.dr Board, Western Provinces, loca.ted at AUa.hibid, 
entirely independent of the Sa.dr Boa.rd a.t Calcutta. 

Land revenue formed a very large proportion of Indian revenues, and it was 
widely recognized that much revenue, rightly due to Government, was never 
collected for lack of reliable records. It had long been accepted that the only sYiitem 
fair to Government and to individual ::amindars and cultivators was to base the settle
ments on accurate professional surveys, and without such surveys it was impossible to 
ascertain what land was still lying waste that might be brought into cultivation to 
become a source of revenue. 

Bentinck. who had always taken a particular interest in maps and surveys of 
all descriptions, insisted that greater output must be got from the survey parties, and 
their work adapted more closely to the needs of the settlements. Foremost amongst 
his advisers were Merttins Bird and James Thomason, who had been much tan
talized by the deliberate methods employed. A statement of the problems was 
circulated-a spate of technicftl reports flowed in-and the surveyors, eHpecially 
William Brown, shewed every will to cooperate. The new system adopted at a 
conference held at Allahabad in January lS3:~ introduced revolutionary changes. 

In future the professional surveyor was to hold charge of both the professional 
control survey and the detailed khasrah, or field survey and record of holdings. 
Village maps were to be plotted on soole of four inches to a mile, and reduced to 
one-inch 01' two-inch pa/'ganu maps, and again to i-inch district maps. Boulldaries 
were to be settled beforehand by the revenue staff who were to be responsible for 
classification of soil and assessment of revenue. The surveyors gained the Bub
stantial advantage of being able to arrange for the control and detail survey>! to 
follow each other closely under their own supervision. 

The number of survey parties was increased from five to seven, and again to ten, 
and cltpable offic~rs had to be found. Se\'eral were drawn from the Artillery, 
the best knuwn bemg Henry Lawrence and James Abbott, but most of them were 
recalled to military duty during the Afghan war. Of the earlier stalwart,; who 
stayed on, the more prominent were Bedford-who held charge as Deputy Surveyor 
General at Allahabiid, in close touch with the Sadr Board of Revenue till his 
transfer to ?alcutt~ Itt the end of 18.3~-Wroughton, who succeeded him as Deputy 
Surveyor General III ISH-and Wllliam Brown who finally reverted to military 
duty in 1844, and was killed on service the following year_ 

Under the new sY8tem the output for each survey rose to over a thousand 
squ~re mile~ a year, bu~ even this did not satisfy the revenue officers, who were 
anxIOus to complete their first long-term assessment as early as possible. Under 
the lead of Merttens Bird, a new procedure was introduced by which the allnllal 
output rose to. over :1,000 square I~i~es for each party. This was effected by cutting 
dow:, prof{'s>llOnfll work ~o a 1111111 mum , ami lea\'ing the i'lurvey of 111\ interior 
detail to t,he filII in.'. or InulIlII measurcrs. 

Thi~ change WflK introtiucerl from ls:n. and lIlany of the settlenltlllt officerll 
were shocked at, the IUMfl uf accumcy that resulted. Bedford h/\'d froll\ the sta.rt. 
been strongly opposed ~o any relaxation of technical precision, and deeplv offended 
when the change WllS IIlt.~oduced against his advice. He welcomed a transfer to 
Calcutta, w~ere hc. combmed professional charge of the revenue survevs of the 
Lower ProvlIlc('" WIth charge of the Sun~yor General's office &t the PI"d . 

'rh If" 'CS! enc,. e SUf\'eys .now e t under the Immediate oontrol of the BolU'cl of H.e\-e~ue 
advanced so rapidly under the new procedure that.-under the call for financial 
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retrenchment that followed the Afghii.n war-all work in the North-Western 
Provinces was closed down by the end of 1842. 

The speed-up of work by the methods introduced in 1833, and even m?re by 
the rela.xation of close professional control from 1837, was no doubt. ~xpcdlent at 
the time, but resulted in little of long-term value, either for the provIsion 'of tru.st
worthy settlement records, or for the eWecti.ve mapping of the cou~try, for which 
they long remained the only available maten~l. When t~e next thl~ty-year settle
ment WAIl taken up in 1871, survey was carrIed out entirely an~w In the form of 
ca.dastral, or field-to-field, survey, on the scale of 16 inches to a. mIle. 

REVENUE SURVEYS, LOWER PROVINCES 

The revenue surveys of Assam, Sylhet, the Sundarbans, and the salt agencies of 
Noiikhiili and Chittagong, had been proceeding independently for many years before 
1830 under the local commissioners. Extensive surveys were not required as in 
the upper provinces, but only in such areas as were not covered by the permanent 
eettlement of 1793. 

Mter 1830 the surveys in Assam continued under civil sun-eyors, but operations 
were cramped from lack of funds, and were brought to a close during 1841-~, after 
the survey of areas suitable for tea cultivation. 

The greater part of the cultivated areas of Sylhet had been sun-eyed between 
1822 and 1830 under Thomas Fisher, and after his transfer to political duties work 
proceeded fitfully by amins without professional control. In 1837 the regular 
survey of the newly ceded Jaintia territory was taken up by Henry Thuillier, and 
extended into Ciichiir till work was brought to a close early in 1843. 

After completing the main survey of the Sunderbans, Alexander Hodges carried 
sllITey into the salt agencies on the banks and islands of the Meghna which he 
completed by 1835. Changes were constantly occnrring in the limits of cultivation 
a.long the Sundarbans border. by the reclamation of jungle by enterprising culti
vators, or by the swamping of cultivation by vigorous jungle growth, and the 
Commissioner could never manage without one or more civilian surveyors. 

There had also been changes in the Chittagong District, not only since the days 
of the permanent settlement, but even since Cheape's survey of 1814 to 1818, and 
in 1834 Henry Siddons, son of the famous actress, was appointed to make a more 
exact and thorough survey of cultivated lands, which continued till 1842. Though 
his survey shewed village lands and boundaries on the four-inch scale, the Com
missioner insisted that the needs of the settlement officers would ne\-er be met until 
they were given reliable cadastral maps, field by field, on a very much larger scale. 
Financial restrictions made such a proposal altogether out of the question. 

Though the Bihiir districts had fallen under the permanent eettlement, there 
were wide areas of waste land that were steadily being reclaimed. Desultory 
1ItlrVeys carried out in the Santiil Pal'gallas, Monghyr, and Bhagalpur, were followed 
from 1835 by regular surveys that were extended into Purnea from 18-!0. At the 
end of that year two parties were transferred from the North-Western Provinces 
for survey in Patna and Gaya. 

:rhe permanent settlement had not affected Orissa, which was Mariitha territory 
until 1803. Several proposals ha.d been ma.de for revenue surveys, but an experi
mental survey of Kharda between 1818 and 1820 showed that areas of cultivation 
were too Bmall and scattered to be worth the expenditure. By 1837 there had 
been 10 much extension of cultivation that a detailed survey of the whole province 
wu called for, as well as of such parts of Midnapore as ha.d not come under permanent 
eettlement. Four new pa.rties were raieed for Midnapore, Bala.sore Cuttack and 
Purl, and thie increase of work led the Board of Revenue at Fort WOOam to ohtain 
the BerVices of Bedford fro~ Allahiibad a.~ Superintendent of Revonue Surveys. 

The IIt&ndard of survey ill the Lower ProVInces was generally of a higher quaJity 
than that in the nOl'th-W6IIt. The surveyors were given full chrge of both the 
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professional control and the detailed k~ah, with adeq~ate ltaff of lIoIIIIilta'!ts, 
Indian surveyors, and ami1l8. Heavy ralllB, cl~se vegetatIOn, and ahort duratloD 
of the working season, added to genero.l unhealthiness, kep~ the annual ~)Utput muoh 
lower than that of the western provinoes and the coat-rates unmenaely higher .. 

Owing to the permanent settlement t~ere was no local revenue staff. ~.m the 
west, such as patwari8, kiinungos and mt~dha8, and muoh more responalb~ty CeU 
on the profeBBional surveyors, though speCIal Deputy Collectors w~re appomted to 
settle boundaries in advance, and to apply legal pressure on zammdara a.nd local 
headmen when necessa.ry. Here also the urgent need for financial retrenohmell~ 
led to the premature closing or most or these surveys before 18i3. 

Though there had been revenue surveys by Indian measurers ~t ~ne time or 
a.nother in l\fadraR districts, there had never been any regular sCientific surveys 
and it was not until) 857 that a survey of the lands of the whole presidency was put 
in hand on a cadastral system. 

In Bombay. on the other hand. there had been the most minute and thorough 
survey of Bo~lJ!Ly ami SaL~ette curded out between 1807 and 1827, and of Gujo.rii.t 
between 1812 and 18::?8. It was disappointing that the good work in Gujarii.t was 
so little appreciated by the civil revenue officers and land-holders, who preferred 
to base their revenue 11ssessments on the ancient and no longer trustworthy records 
of the Akbar period, in much the same way as was followed in Madras. Surveys 
of South Konkan though of con siderable ,alue for statistical purposes were not 
suitable for detailed assessments. 

In the Deccan there were no records of any value except in Sitars. where the 
survey by Adarns and Challen remained the standard for all assessments for several 
generations. In the Southern Maratha country, and in Poona, various district 
officials had endeavoured to effect surveys and settlements with Indian staff after 
the model of Munro's survey of the Ceded Districts of Madras, and in 1826 Robert 
Pringle had been put on special duty for the purpose. He brought his surveys 
and assessments to a close in 1831, but they were never adopted. The assessments 
were far too heavy and the surveys unreliable, and they were definitely abandoned 
after a rigorous examination by Shortrede. 

From 1836 a regular survey was put in hand under George Wingate, of the 
Engineers, much on the lines of Munro's survey. There W88 no attempt to my 
down scientific control by triangulation or traverse, but the large staff of Indian 
measurers was well organized, and closely checked and supervised under British 
military officers, so that the resulting field and village measurements gave excellent 
~ta for the as~ess~ent of reve~ue, though the.y were of no value for the compila
tIOn even of distnct maps. Wmgate worked ID the closest co-operation with the 
oivil authorities, and was IA.ter appointed civil revenue comrninioner. 

GEOGRAPHICAL SURVEYS 

During. ~verest's ~ong visit to England between 1825 and 1830 he persuaded 
the Il.uthontles at India: Hou~ that the trigonometrical survey should take priority 
over all oth~r surveys ID India. He returned, therefore, armed with fuU authority 
to devote his every attention, first to the oompletion of Lambton's Groot Arc and 
then to subsi.diary triangulation on which future surveys should be based, a.nd ~hiah 
would also tie up suoh old surveys as were fit for the quarter-inch Atlas. This was 
making steady prograBB in ~ndon under that great cartogra.pher, John Walker. 
Everest was further ~ed With a.n order that, exoopt for military or tra.nsfront.iBr 
surveys, none should ID future rely on traverse or astronomioo.l oontrol alone To 
this rule he adhered with persistence. . 
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The three Madras parties continued their programmes, oompleting Ganjam and 
Nellore--Madura, Trichinopoly and Salem-and carrying on the surv~y of Hyder
.. bad State, the Nizam's Dominions. The first two were ?roken up ID 1844, but 
the vast area of Hyderabad was not completely covered. till 1864. These.sur~eya 
aJ.l followed the regular system laid down by MackenZie, and fully mamtamed 
the high standard set by the earlier Mad.ras surv~yors: . 

An independent survey was started m the wild hilly tracts of western G~nJa.m 
during the military operations that broke out at the end of 1833. Thorold Hill .and 
other Madras officers were engaged in these unhealthy tracts for the next elg~t 
years, and were frequently asked to assist in political matters. Thanks to hIS 
knowledge of the cmmtry gained on the survey, Macpherson was later placed on 
special duty for the suppression of the horrible practice of human sacrifices. 

In Bengal proper there were few surveys beyond those carried out for roads, 
rivers, embankments, and canals, by officers of the Public Works. The survey of 
the Lower Brahmaputra started by Wilcox was carried on by Ommanney till the 
end of 1834, when it was closed down thirty miles short of Dacca. Everest pointed 
out that the, survey was of no real mapping value as the river was continually 
cha~lgi.llg course, and there was no early prospect of connection to the Great 
Trigonometrical Survey. 

On the north-east frontier Robert Pemberton continued his explorations and 
surveys towards Manipur and the Burma frontier, and in 1835 he conducted a 
political mission into Bhutan which collected fresh knowledge of that mountainous 
country. There were various interesting journeys in different parts of Burma by 
enterprising officers of all services, including the doctors. 

In Bombay the most important survey was that carried out between 1836 and 
1839 by Henry Giberne in the little-known country of north-east Gujarat, on the 
borders of Jodhpur and Udaipur. 

It was about 1830 that attention was first called to the possibilities of navigat
ing the Indus River, and early in 1831 Alexander Burnes made a pioneer journey 
up river to Lahore on a mission to Ranjit Singh, taking with him a. royal gift oC 
five English horses. He then made a remarkable journey to Bukhiira in 1832, 
a.ccompanied by James Gerard who, though in a shocking state of health, kept up 
a continuous survey from Heriit on the return journey. On Burnes' mission to 
Afghiinistiin in 1837 he was accompanied by John Wood of the Indian Navy who 
made a detailed survey of the Indus up to Attock, and later surveyed the OXU8 to 
its northern source in the Pamirs. 

Before Everest left England in 1830 the Directors asked him to take an interest 
in the geography beyond the north-west frontiers, and he had a map compiled in 
hie Calcutta office of the country from the Punjab to the Caspian Sea to which 
co.~derable material was added fro~ exploration by Burnes and the ma.ny 
military office~ em~loy~d on SllrVtys dunng the Afghan campaigns. A preliminary 
map was ~ub~shed m ~838 by the able Frenchman Jean-Baptiste Tassin, who had 
set up a pnntmg press m Calcutta. Much of the Surveyor General's printing work 
was handed out to private firms, and it was not until 1841 that a branch of the 
Government lithographic press was placed at his service. A departmental press 
was not established until 1852. 

CoNCLUSION 

The survey epoch described in this volume is the most important in the history 
of the dt;Partment, .comparable to the early years of the century when Lambton 
W611 fightmg to convince the masters of India of the necessity of his scientific survey 
and when Mackenzie was insisting that good maps could only be produced b; 
regular surveY8 ~n an or?crly system. Everest's fight, in which he had the full 
IUpport of th.e Directors ID London, W611 to evolve a. practical system of geodetio 
work of the highest accuracy, adapted to Indian conditions, that oould be extended 
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over the whole length and breadth of the penimJU!a. To effect t~, and to ensUl'9 
its future conduct after hiB departure, he had to bUIld up an establishment of officel'll 
and men soaked in the principles that he had inoulcated, with lea~et·s .of high talent 
and firm character, who would carry on the good work, adaptmg tt to any new 
problems and presen;ncr the same high standards. 

During his first ten years Evere~t needed all his .talents to overcome difficul~ies 
that had never been conceived of tn England. Chtef of these were the crOBStng 
of the Jumna.-Ganges plain with its thickly populated, tree-oovered, smoke-obscured, 
Hats, and the last-minutl' discovery of the unsteadiness of t.he two instruments 
with which his astronomical arcs were to be observed. In each case the remedy 
was only provided by his own imaginative ge.nius w~ich devised the plan of esoape, 
and his indomitable will that forced a solutIOn agatnst all obstacles. 

His undaunted force of character prevailed repeatedly against the impatience 
of a local Government that could hardly follow his lengthy technical diAserta.tiorts. 
Government was all for speed and economy, Everest for the highest accuracy, 
having to justify one change of programme after another. Though his forceful 
language was occasionally resented, his profeRSio~t:l,} knowledge commanded respect 
at all times. though he sometime.~ only prev:tilpd by an appeal to London. 

The making of new surveys without the control of the Great Trigonometrical 
SUfl ey waR anathmna to him, but Lord Auckland was impatient for up-tO-date 
Ulaps a!Hl re~!mtell the abRonce of his Surveyor General from the Presidency. 
Finding that he could hardly Cltll in the Superintendent of the Greut Trigonometrical 
Survey during the most anxious stages of his most important work, he appointed 
a non-prore~Riona.\ committll(l to conduct map-making policy at Calcutta. As 
might have been expected, this committee made the most a,~tound.ing proposa.ls. 
sue h Ill' compilation of maps from worthless old surveys. ~ithout any regard to the 
roglllutioOl-< for t.he quarter-inch Atlas of India. The vigorous protests of Everest 
and his deplit.y Bedford were passed to London for orders, and the Directors replied 
without hesitation that rt'sponsibility for map-making rested with the Surveyor 
General and none other. 

Perhaps the greatest struggle was that of his succession. He had been des
perately ill both in 1835 and 1837, and. just as in 1824 and 1~::!5, he wrote wildly 
IIobout his fears, and the Directors concluded he waM in danger of complett'> break
dowll. Without consulting him. or even th(l GovenUllent of India. they appointed 
Thoma~ JerviM as .. Provisional Surveyor General", to provide against possible 
eventualities. Evere..'lt was hon-ified when he heard of t,his, for he had the poorest 
opinion ('If the Rurveys which Jervis had can'ied out in the Bombay presidenoy, and no 
use for the pretty maps that had won the admiration of the Bombay Government and 
the authorities at home. He had the utmost contempt for the voluble address which 
Jervis delivered before the British Assooiation in Engill.nd. He condemned the 
maps officially, and unofficially tore the pretentious speech to shreds. He wrote no 
more of failing health, but insisted on his own personal oontrol till the last details of 
the Great Arc were completed. Mter Jervis had retired in 1841, the succession 
of Andrew Wal.1gh was assured. 

When. therefore, he came to hand over offioo, Everest left a team well trained in 
practical methods of high precision suited to the difficult conditions of the country. 
He had triumphed over the formidable fiats of the Ganges valley, and closed the 
grand chain o~ tri~g~es, first oon~ived and started by Lambton, well and truly 
connected ~ Its Ht~alayan t.erlDl?al. He had obtained official acceptance of his 
Ilystem of tnangulatlon and gtven It a substantial stlLl't. His orowning &&tWaotion 
was that he left. 0. man after his own heart to continue the good work. 

He clos~d hIS field office at Dehra Diin in September 1843, handed over cha.rge 
to Waugh m Calcutta,. and sailed for England on the l6th Deoember. 



CHAPTER II 

GREAT TRIGONOMETRICAL SURVEY: POLICY & PROGRAMME 

Plan &: Preparation, 1830-2 - Great Arc, 1833-41 - Subordinate Meridional 
Series, 1833-43. 

C 
ENERAL Walker1 thus describes Eve~st's work in his. acco~t of t~e final 

J adjustment of the Great Trigonometncal Survey published ill 1870. 
The yoor 1830 marks a highly important epoch ... in the history of this survey, for it was 

in that year that the several new instrwnents---gree.t theodolites, astronomical circles, and 
the Colby be.se·llne apparatus ... -began to be received from England, where they had been 
oonstructeri under the superintendence of Colonel Everest...with suoh care and skill that they 
are st;jll scarcely surp88Sed by the best modern in.~truments [ rn, 195 ]. 

With the new instrumental equipment new systems of observation and new methods of 
reduction were introduced .... The work which was exe['uted before the year 1830. tbough it 
is still of very great value for geographical and topographical purposos, ... has cea.~eJ to be of 
value for geodetic requirements, and has shared th~ fate of all similar operations which were 
executed contemporaneously in other part~ of t.l1O world .... 

The operations prior to the year 1830 may be briefly '{"soribed as the construction of a 
net.work of tria.nguIation over southern India ... grounded on and verified by chain-measured 
base.lines [n, 258; w, 232]. Through the middle of the net·work a chain of principal 
triangles was carried in a meridional direction, the angles and be.se-lines of which were mee.sured 
with greater care than was bestowed on the surrounding net·work, ... to obtain a determination 
of the figure of the earth ... for the cal .. ulations of the latitmlos and 10ngitudeH. ... 

Colonel Everest ... introduced instearl the-so-called-gridiron systemS, which consists of 
series or chains of triangles following certain obligRtory meridians, and tied together at their 
extremiti.... by otbers ... generally following paralleL~ of latitude. ... The meridional chains 
were intended to be placed at intervals of about 10 apart, while the longitudiIlal chains were 
to be OBrried along the parallels of Calcutta, Bombay, and Madras, which are about 60 apart. 

On 8th October 1830 Everest resumed hi~ appointment as Superintendent of the 
Great Trigonometrical Survey, after nearly five years absence. The remnants of the 
old establishment were employed under Olliver on the longitudinal series connecting 
Calcutta to the Great Arc, and Everest's immediate task was the measurement of a 
ba.se-line of verification. After the necessary reconnaissance, and the collection of 
suitable assistants, the elaborate measurements were completed in January 1832, 
and Olliver's work brought to a close six months later [3,48-50 ]. 

There was a great deal of other work to be done. Plans had to be worked out 
for completing the Great Arc, and for subordinate triangles [ 15-23]. Officers and 
assistants had to be collected and trained for field work. An office staff was 
necessary for the heavy computations. A workshop had to be established for 
maintaining the delicate instruments in repair. The new instruments from England 
had to be assembled a.nd adjusted, and old ones renovated. Establishments and 
83la.ries had to be approved by Government. 

Whilst the primary task was the extention of the Great Arc to the hills, the 
Directom had ordered that triangles should be run northwards from Olliver's longi
tudinal chain so as to fix points that "would enable us to complete the geography 
ofthe Bengal provinces in a satisfactory ma.nner" [Ill, 186]. To effect this Everest 
propoeed to run ten chain~ of triangles at about one degree interval, picking up 
lmportant towns lioii the Directors had suggested4 [pIs. I I, 24] ; 

• 1)1 Oen .• 1. T. Walk.r( 11126-96 J, Bo. E~gno.; YR •• : 80. lij711-84; sn. 1801-113. • (ITS., n (2-3). 
;,~~;;W by Jl .... ·k.r ID 1824 [Ill, '41 I; cf. Topo OR. ISH4 5 ( 19); 18111-2 (2-6). 'CD to 11. 26-1;-30; 
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I migh~ mention Lllcknow ; Mr. OUiver's meridian of .Kburara [68--70 ] would, wh~ pro. 
dueed, nearly pass thro' this pla.ce, and a smaU branch m~ht be thrown oft' 80 as to IDcl~e 
Cawnpore, a point on which the map of the ~wer Dooa~ mainly ~penda ~ Ill, ~4]' Supp~smg 
any objeetion to exist to prosecuting operatIOns of thIS nature Ul the kUlgdom of Ou"e , the 
prolongation of the meridian of Umooah would fall upon the lstte~ ~1ace nearly [ 67-8]· 
AlIahabed, another important point, would be reached by 'he merIdIan of Goorw~ee; 
Fllrrukltabad and llareiIly ... by the meridian of Ranghir. With regard to more western pOInts, 
they must follow the prulungation uf the grand meridional arc from Sironj. 

'To the eastward, Mr. Olliver's Rories offors ... Parusnath, which prolonged in a southern 
direction wuuld connect Cuttack, ali(I rendor available the map of part of that province by the 
late Lieutenant Buxton [IH, 18--1)]. which i" amungst the few maps in this offioe founded on 
principleR analagous to those of the Great Trig01~omotrioa.l Survey. . 

This latter might, perhaps, be the must ehgtble to commence WIth, and I ... submit ... the 
expediency of immediately appointing an officer to connect the survey of Lieutenant Buxton's 
with Mr. Olliver's branc'h seri"" [5 ... -h1 ]2. 

Accepting his plan in principle, Government asked Everest to put up detailed 
proposals for a suitable establishment and an estimate of the cost and time required3• 

Everest replied with a lengthy discussion on the areas to be covered-the officers 
and men to be recruited-the chains of triangles to be observed-the cost of survey 
in relation to the economic value of the land-and the possibility of crossing low
lying flat lands by means of towers and scaffolds. He explained the advantages of 
arranging thc principal triangles in definite meridional and longitudinal chains, 
and leaving the intervals to other surveyors. 

He estimated that with two parties on the Great Arc and six on the lesser series 
the Bengal area would, if all went well, be completed in five years. A single series 
would advance from 120 to 200 miles a year, rcquiring one pair of towers every 17 
or 18 miles in flat country, or about 20 towers for each series [4,81-3]. If each 
tower cost not more than 1,500 rupees, the cost of the whole programme might 
amount to Rs. 8,40.000, or £77,000, 
a Bum whieh. tluHlJ.;h .uffil'iently considerable in iteelf, would be expended in a purpose which 
th" wisest. of men havo always pronollncerl. to be practically lL~eful and nation"lly honorable . 
... Tri"nglllation alone ... would !\ffor" only a skeleton of well established points over the 
surf"ce of the eountry, ... but with additional means ... the head of the party will be able to 
BlItabli"h ... secondary points within the areas of his principal triangles, by means of which 
the topugraphical d,.tails may be fille,1 up with a plane table. in the way adverter.i to in Captain 
Herhert's able pnmphlt't [111.458 n.]]. This ... woulrl. be attended with an acclll'8.Cy quite equal 
ID what could be ('allOO fur, '" aml...on the most economical principles [ 19, 261-2 ]. 

He asked particularly whether this detail survey should be inoluded. It would 
cost a further Rs. 1,60,000, bringing" the actual cost of a survey of the Presidency 
of Bengal" to Rs. 10,00,000, ten laHs. 

He proposed, after measuring the base· line at Calcutta, 
to pro("ood to Agra with 0. slIl1icient establishment ... to fonn two parties. ... I should send .. party 
to ~eronJ ... wher .. I left off, to carry up approximately a series to Agro., in order th"t on my 
arrIval thero I may know where the Groot :\Ieridian will fan; and this having been ascertained 
it is my intention tp procee,l northerly with one party to the mountains. and to detnch the 
oth .. r .outherly under ~()me competent person to fix the approximate seri&.<. . .. 

A base of verification will have to be mea...'illl'6d ... perhapa at Meerut or even nearer the 
mOlmtainR. It will al~o be nee_ary twice to take sebs of observation for zenibh distance, in 
order to determi"" t1w amplitude of the two sectiollA between Seronj and the extreme north 
point [ 5-b. ljo.-IOI I, ... so th .. t ... in three years from the ... mea.surement of the Calcutta base 
... t1l .. Great Meridional SeriOR might be fully completed, and ... 5 years hence, ... provided that 
no obstacles are encountered in crossing the Dooab, ... the East India CompAny might fairly 
look tn t.he romplot.ion of th .. (lrent. 'I'rignnomAtrirnl Survey [ 18 ]. 

Milking proposals for recruiting officers and educated assistants, with [(}.Mars 8nd 
kkaliisis. he lamented the policy that had led to the discharge of a large number 
of expericnoorl followers during his ft.bscnce [lIT, 398 r. . 

llln t1hjt'clion wt\~ lIIutiP to !oIlIfH'Y throlltzh OUllh. iDllu. 265 (llH). 10--1--31; (.f. (:!tll-!.H). 
l~ 111-31. • HMC. 5-M-31 ( 11l~); DDn. 263 (2M·7). • DUn. :!6.~ (261-91 l, I~ 111-3\. 
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Government granted authority to raise two partie~ for work. on ~he Great Arc, 
and to employ Boileau [m, 426] to reconnoitre the line from SlronJ to Agra [ 23 J. 
They were rather alarm~d by tho .expense an~ del.ay of ~uilding towers, but after 
Everest had rejected thelfalternatlve of It longltudmalserles east and west through 
Agra, they agreed to their construction; 

In any C8Be, the meridian of Para.snath must be extended south to Cut,tack, and ... no 
time should be lost in ... the commencement of that work. 

The Governor General does not approve of your plan of filling up the areas of triangles 
with topographical details [13, 261 ], being. of opinion that a skeleton map with wel~ established 
pointe is all that Government should reqUIre at the ho.nds of the Survl'yor Genero.l . 

Nothing came of Everest's request for deputies to assist in the control of the 
three survey branches-Geodetical-Geographical-Topographical [301 ,32 7-8]. 

The GEODETIOAL will comprise all extended tria.ngu.lation, whether ... for the measurement 
of arcs of the meridian or parallels of latitude, or geographico.l purposes. Consequontly the 
following duties fall particularly under that divi..~ion. . .. 

1st. The measurement of base·lines - 2nd. The observation of horizontal and vertical 
angles - 3rd. The determination of azimuths - 4th. The determination of amplitudes -
5th. The determination of transite - 6th. The examination of instrument~. the comparison 
of st.mdards, and othe. scientific experiments - 7th. The construction of skeleton plans of 
triangles on a scale of 8 British miles to I inch - 8th. The scientific computation" made upon 
the data derived from the field operatiolls. 

The GEOGRAPHICAL will comprise all surveys .. .in parts of the country little known, which 
may not be under the immediate orders of the Quarter Master General; all operations for 
detail. .. within the areBS of principal triangles; ... all surveys of rivers and lines of coast not 
immediately under the ;\Iarine Department; and the construction, compilation, nnd copying 
of Geographical maps. 

The TOPOGRAPHICAL will consist of all works carried on with a plane table, 01' small theodolite 
and chain, made with a view to delineate the more minute features of country. such as positions 
and sizes of villnges, of lakes, natural or artificial, of the areas of cultivated lands, the boundaries 
of villages, zilla.hs, etc. Statistical details also fall within this division .... 

Maps constructed in the Geographical Department will, unless directed to the contrary, 
be on a scale of 4 miles to an inch; that being the soale selected by the Court of Directors, ... 

The Geographical Department will receive, whenever practicable, its data from the Geo
detical. They will consist of the distances from each other on the earth's surface between 
the different places in the skele'on plan; the heights of principal 8tatiuns .. bove the level of 
the _; the latitude and longitude of places; the azimuths, observed or deduced, at the 
principal Hto.tions, and any other particulars whioh the Geodetical Dep.u'tment can furnish. 

The Topographical will draw its data. whenever practicable from the Geographical; but 
if no Geographical Survey has been before carried on in the tra.ct ... reference must be had to 
the Geodetica!. Topographical maps should be on a scale of 2 inches to a mile. 

It will appear ... that the Geodetical Department is ... the basis of every other process of 
survey, and that its object is to erect so many fixed points, beyond which errors cannot 
BCCUIIlulate - that the Geographical is ... to delineate correctly the general features of a 
country - that the object of the Topographical is to describe those features particularly •. 

As the outcome of these discussions six parties were raised and employed on the 
Great Arc and on the meridional series of South Parasniith, Budhon, Ranghir and 
Amua, which were all completed before Everest left India [ 5B-<iB ]. Three others 
Ka~ara, Gora, and Chendwar, with the longitudinal connecting series, were started 
dunng Everest's last three years [pis. Il, 23]. 

In April 1831, Shortrede and his triangulation in the Bombay Presidency [72-5] 
were pIa.ced under the Surveyor General's controJ3, and he decided after close 
enquiry into ~ethods an~ results, that the work was not fit for incor~ration with 
the Great Trigo?ometncaJ. . S~ey. Moor much acrimonious correspondence, 
Shortrede was relieved by William Jacob who started afresh and adhering strictly 
to Everest's rigid instructions, re-observed and extended the' series of 1822-3 
r m, 234-6 ] 88 the Bombay Longitudinal Series. 

I DDn. 2112 (32-7),27-2-32. • DDn. 2113 (M-81 ),27-3-32. 
2..+31 ; rn tro Ory, I ·3-31 : Rn,l CD to H. 26 -.'; -30. 

'HO. to Mil. Dopt. 10-1-31; HMo. 
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In December 11132, having established a computing office nnder De Penning, 
and a. wOl'kshop und€ll' Barrow, Everest sent his, fiel~ office up coun.try to MlI~of)rie, 
a.nd himself went to Agra. via Saugor and C.wahor, to meet hIS reconnaIssance 
parties and see the ground for himself.. . . , . 

It wM not until the .. nd of 18:12 th"t I wafi 111 a con,htlOn to 1"'\\'(1 Calcutta for ... r,,""mmg 

the opBmtions of the Great Arc Serio? ... . .,. 
Though I had no per ... ons ... at th~$ yerlOrI whom I clee~ed strICUy "pooitmg effiCIent, yet 

there were Rome few members rem .. uuIIg of t.he "Id estnbll"hml'nt who had u. hlll:hly useful 
praotical acquaintltnee with ... t.rigonom"trical op"rat~ons, and as I h"d to t.rai~ an entirely 
Dew set of young m ... n, I cietermined to .enel them mto ~he fiel,1 IInder the gUIdance of Mr. 
Rossenrode, one of the mORt skilful of my form"r Auborc\mnt(1<. whom I depute,\ to carry on 
an approximate series A.long the meridian of tbe Great Arc, wher(1uy t.he Rites of principal 
stations might be sele('ted b"forall[md, as fA.r at lea.qt (lS the Chambal R,ver [ 1~-5]· ... 

J oJso took mel\Sures to hA.ve the trnot of c'ollntry to t.ha north 01' t.he Ch(lmb,,1 explored by 
Mr. Olliver ..... nd hy Ct1ptftin Boileall, ... so thllt I might obtain" j.("n"ral id"" of the ,lire~tion 
of the meridian, and the poi.nt" at which it wOllld be IOnS!. ('''nvoni,,,,t tu lix th .. northern limit 
of the section, und t,O mea .. "1ure 0. bllse uf veriricat,ionl. 

He spent the rains of 183:l in Mussoorie and, aft.er finding suitable ground nea.r 
Dehra Dun for n. bMe-line [50-1 ], spent the working season l8:~3-4 Ltying out 
stations for the Great Arc northwards across the Jumna-Ganges cio(lb [ 20--38 ). 

By the beJinning of May [ 18:1-1 J th" "tati,,"" t,,, I.h" north of t1w Glmmbal, 35 in number, 
wern all ""IIlcted, and thi~ h.dlOrious work hrought to a .q"ti.r" ... tory conclusion I 'y "pproximately 
connecting the proposed "ite of I.h" h",c or ""I'ifi"f1tion ill t.h" Dim with t.hat mea""rAd hy me 
... in the plains of Seronj in IR24 .... 

It was unquestionably the most harassing duty I ever had to perform, and I had to bear 
nearly the whole burden of the arduous t6llk myself, for there W6ll nt that time no person at 
my disposal to whom I could cleput .. any portion of the work, except Imder my own immediate 
supervision and eOlltrol. Day allfl night at all hours from the 13th December, when my 
oIJservatioIUl commenc·ed ... t Dimdima, till 4th May, when they terminat",,1 at AmBOt, I was 
perpetually in a ~tllt." of ""('i.tem,,nt alld nnxiety [ ·~--5, .Ji-8 ]. 

It now remainecl to gin' i"Htrllctions ami drawings to tho BXOClltivB offieer" or tho building 
dapartment. t.o on able them to pr"c",," with the constnlctillll of the tnwerR3. 

The fourteen towers of the Great Arc cost just under Rs. 30,000 and, writes 
Burrard in 1935, their building WaB ft bold conception. 
and oost a lot of money. But t.he mOlwy has been proved to ho.ve been well spent, for we 
could Dot have done without these magnificent towers. I obsef\'erl at the Nojli tower near 
Rurki 60 years after it had been built. Nojli tower ... has proved invaluable for observing 
the Hima\aya snows, No.nda Devi, Badrinath, etc., but it was not erected for this purpose, 
but for triangulating the plains. I may be exaggerating, but his towers always seem to me t.o 
be an amazing monument to Everest's eDterprize and conception1 [pI. 5]: 

The Dehra Diin base-line was measured during field season 1834-6 [51-31. and 
observations on the Great Arc between Dahra and Sironj were oompleted during 
seaaons 1835-6 and 183~7. Whilst the southern section still remained, Everest 
expressed apprehension about its suocessful closing; 

It is impoBBible to say ... how an extended series ... of this kind will eventuallytum out .... It 
may so happen that diverse parts even of the horizontal trian~lation lllJ),y ha've to be revised. 
... The general distance of saparation between two bases has seldom much exceeded 200 miles, 
but between those of Sironj and Dehra there is a line of 433 miles. .. . 

It is my intention to proceed early in October to Seronj, taking ... Lieutenants Waugh and 
Jo~es to form. two parties. eac.h with one of t.he 3-feet t,heodolites and, starting from myoId 
pomtM of Kahanpur and BhaLrasa [Ill, pI. 17 ; IV, pI. 4 ]. to triangulate northwards to t.he 
Chambul. ... Whon the horizontal angle. are all finished a precise idea mo.y be formed of the 
value of the immediate work. If on closing in there should appen.r to be no errOf more than 
usual, ... an intermediate bllA30 will certainly not have to be measured. .. . 

. The h~rizontal angles, which are by rar the most important and delicate part, ... being 
sat18factorily concluded, I purpose to proceed without loss of time to rectify ... the determ
ination of height by m8Wl8 of verticnl angles simultaneously observed [ ~I ]~. 

MtridionaIArr.( xii). 'ib. (:IJ:iii). • photo. Nojhli Towor, Burrard & Hayden (63)' SBndes U 
216 ) ; letter nf ~fj-l !I:J~. • ilf>pnrt. 30-8-36 ( 68-7. ). ' , 
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His apprehonsions were justified; . . 
It WIUI with some eoncem ... thnt I found ... that the computed value brought down to Sll"~nJ 

from the Dehra Dun base exceeded that measured by the old .chain by nearly 3* feet, a quant.ty 
which, though small in respect to the length of the base, ... 's yet largo ... m matters cOlUlected 

with the figure of the earth. . ... 
It did not follow, however, that this error hlL,1 been generated ill the trlSngulatlOn ; .t rrught 

have been caused by the irregularity of the chain ... which I have alwo.ys looke~ on ss a ~e~ 
treacherous implement [rn, 250-1 ] .•.• If the old implement used ID measurmg the Sll"~nJ 
base in 1824 were really f,mlty, it wo.s in vain to use that measurement ... to det~ 
the accuracy of work performed with instruments which it could not compe~ With 
[ 5, 17]' ... As the only method of setting this point at r<"st. I resolved. on remessurmg the 
Sironj ba..oe ... with the same compensation bars whIch been had used ID the year 1834-6 

in the Dahra Dun1• 

In report.ing this discrepancy to Gov~rnment he pointed ~ut that. . 
this disagreement is hanUy a matter of surprise, and wtll, there IS httle doubt, dlMppear m 
part or entirely when tested by the more improved appar.atus2• Until two bases aro finally 
connected with each other by an intermediate series of trlSngles, no person can pronounce ... 
with safetv 88 to the coincid~nce of the computed and measurerl lines. . .. 

As fa; as the triangulation had been carried to the south of Dehra. Diin base, it had been 
effected in a style far, very far, superior to anything I had ever witnessed or read of, and I 
knew that the remainder of the work would be executed quite in keeping with, if not surp9.8Bing, 
it. Lastly I knew that, come what might, there was no orr"r in the Dehra Diin base, for there 
no latent sOllrce wa..q to be rlrearled3 • 

The remeasurement was approved, and at the end of the rains Waugh took the 
appa.ratus down to Sironj in time for the base to be measured by the end of January 
1838 [41,53-4]. The discrepancy disappeared, and E"erest reported on 5th May 
that he had brought "the terrestial work ... hetween Seronj and the Himalayan 
mountains to a conclusion "'. 

There still remained the observation of zenith distances which, after the recon
struction of the defective circles, was eiff>cted during 1839-40 and 1840-1 as 
described elsewhf>re [5--6, 96-101]' In the meantime Everest obtained sanction 
for the re-observation of the triangles between Sironj and Bidar ; 

The triangulation was executed with very inferior instrument., ... for the portion between 
Beder and Pilkher was performed with an I8·inoh in,qtrument ... of no great accurscy6, whiJ,qt 
in the remaining portion between Pilkher and Seronj t,he old large theodolite ... was employed 
[rn, 239). '" The ... ohservations ... axhibit discordancies inter Be seldom less than 20', and 
in one case to so large an amount lIS 36"' 5 .... The errors in the triangles ... frequently amount 
to 4" and 5", and in one case there i,q an error ... exceeding •• ". '" 

There is a discrepancy between the base measurerl at Beder and that brought down from 
eomput.ation in tenQs of the Takal Khers bOBe of upwards of 6i feet, whilst the comparison 
between the bases of Takal Khera and Seronj ... shews little more than 3 inches. There is an 
uncertainty about the iWmuthB in the whole extent between Beder and Seronj. . .. 

The time seemed now propitious to rectify these matters, and all this was the favourable 
IIeII80n for crOlllling the Mahadeo mountains without danger, I determined on detaching Capta.in 
Waugh tu the Aouthward, that he might be in readines.. to tB.ke advantage of the opening of 
the season of 183R-9 ... to begin the revision of the angleR in th .. neighbourhood of Berler with 
Troughtun'B large theodolite, and proceed northward", whilst, I with my large theodolite 
proceeded southward till we met each other [41-2 ]. . 

It was, however, by no means certain that the whole diJ!crepo.ncy between the two bases ... 
- at~buta.ble to the t~guJation, for what- had been detected in the case of the Seronj 
ba8e mrght. .. havo happened In that of Beder. 80 that the quest-ion could never b .. satisfactorily 
NIt at I'8Ilt until tbat base w .... also remeaaured6• 

The sites of the old. atations will not require to b .. changed. whwefore the work ... may be 
eIpBCted to proc_1 With great r&pidity, more espe<,iaUy now that by the introduction of 
lamps and heliotropes the hoeJthy season between October and June bas been suhstituted 
for the ~ful .period between Ju~e an,1 January [lU, 240-7] .... If Lieutenant Waugh 
can .•• begm hIS tnangulat.on at lleder ID Ootober next, he will certainly extend it "l' to Ellichpur 
... by the end. of February ..... nd therehy I18t that part of the doubt entirely at rest ... , 

• l"'I"'r1, 3-11-30 (76-!1O). • ODD. :U2 ( I~~), IIH3-3i. • ib. (66-7), 2R-12-37. 
6-3-311. • .oM to N oIgl"" /1,')-. 1823 [ 143 J. • iII.ridimlc" A re ( nu-vi ). • it,. ( l-AH) 
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Though t.ho "greement between the old bases uf Takalkhera ami Seronj w()u(.~ seem to 
ron,l .. r thllt Rection free frum iropugnment, yet there are certalll circumstances ... whlOh render 
it highly ,Iesiro.ble that that triangullltion ~hollltl also he revi.qe,1. ... I will make. it my bu.sin-
next "old ,,~ .... on to c10 all th.~t is re'p.iRite ... so that by March or AprIl of 1839, If no accidents 
...• ho"ld be encountered. I promisll tu myself the satisfaction ... of repurting Lthe whole terrestial 
are b,.twoon ]3"rler and Dehm Diin !llltir"ly finiRhed, all hut the Bed .. r b ... ~e . 

Government accepted these proposals, .• relying with co~dence on the soundn.e88 
of your judgement" and" unwilling to check the completIOn of a.n und~rta.king 
in which suoh large sums have already been expended2

• The re-observatiOn was 
carried outduring season 1838-9, with Renny taking the northern section in place 
of Everest [ 41-2 ]. 

Everest was equally anx.ious to remeasure the base-line a.t Bidar; 
The general principle in every eKtended series of triangles is that one bose-line should be 

measured at the point where such series originBt6s, and another at the point where it ends . 
... Each of tbasfl b .... "8 bfling cOlmected with the principal triangles ... either of them booomea 
verificlltory of the ot,her, bllt.._both mll"t be measured with equ,,1 regard to accuracy, for to 
take that which i.. defectivl" B8 " te~t of that which is perfect is manifesbly ... ilIogical. An 
agreement between the computerl awl m8ll8ured bllBes ... provas nothing whatever, for such 
coincidencllS are the merest matterR of accident, anrl ... often ... OCCllr where the connecting 
triangulation It". hooll replete , .. ith f,,,1ItH [Ill, 201 ; IV, t.p"~'·, 101 ]. 

~ow, ther" i. satisfactory proof th .. t the implement with which the old base-line at Bener 
was measured hy Lt Col. Lambton wa" hill:hly faulty, all' I...the hase at Sironj in whioh the same 
implement was empluyed h .... been thrown aside and replacerl by a new measurement .... These 
are the gro'Uld~ on which ... a base in the valley of the Manjira near Beder must be relneasured 
witb compensation bare .... Sooner or later this measurement must be made3 [5, 55 ]. 

Mter approval by the Directors, a. new base near Bidar was mell8ured by Waugh 
a.t the latter end of 1841, no trace being found of La.mbton's old line. On the 
other hancl permis~i()n to re-observe all La.mbton's work right down to Cape Comorin 
was firmly refused, and Government. 
seeing lluthing ... to shake the confidence reposed hitherto ... in the results deduoed by Colonal 
Lambton, ... wishes that, when the Bedur base has been remeasured, the meridional seri. 
shall be cormidered as completed for the geodesicsl objects in view, and that the triangulations 
to be prosl!cllted thenceforward shall be oonfined purely to GeographioaJ. objects'. 
Everest lamented this decision, the more so because considerable discrepanows 
were found when Waugh connected up to the old stations south of Bidar; 

In general the old central marks appear to have besn obliterated or removed. ... The die· 
crepancies ... are not only large but irregular [43, 55 ]. 

The portion of the Great Arc series which was executed by Lieutenant Colonel Lo.mbton 
in person appears to be comprised between the station of Perrioomalli in the parallel of 9· 13' 
and Pagur in latitude 14° 6' [H, pis. 16, 17] .... The portion south of Perrioomalli as far as 
Cape Comorin was executed by Mr. De Penning [u, 243 n.2 ] ; the portion north of Paghur as 
far B8 Koelacundah in the latitude 15° 20' was performed by Lieutenant Riddell assisted by 
Mr. Sub-Assistanb Lawrence, and the portion between Koilacondah and the Boder base by 
diverse individuals, whose names are not recorded in the angle books& .... 

. The portion ... whic~ Lt Colonel Lambton himself performed appeare to have boon exeClIW 
With thl" large theodolite between March 1804 and August 1800, and as tttis i.n.itrwnent was 
originally ~n exquisite piece of workmanship, and did not reoeive its injury ,mtil 1808 [u, 
241- 2 ], It LB probabll1 that all of this portion ... is perfect .... It by no mao.ns follow .. that the 
lI&Jlle concession.is to be made to everybody who happened to act under his urders [ 1II. l5l] . ... 

. H~wever, It IS too ~ate to think of remedying this now; th" ... ooc""ion is lost, and, hereafter, 
... It Will be ttt~l'nd€ld wlt.h a OORt of time and money far grooter than thBt for which it might have 
been accompluoherl whilst the partie .. were on the BPOt, ... 11 trained, efficient, and zealous to 
unde~take it, anrl provided with instrumm\ts the first in the world [11, 267 )". 

~ver6llt now spent 1842 and 1843 on the computations and charts of his two 
sectlOn,S, Bidar to Sironj, and Sironj to Dehra Dun. His officis.! manuscript reports 
~ere SIgned before he left, and his fins.! printed report was published in London 
ID 1847 r IIO-2, II3 ). 

__ 'Dj)~. 342 ( 100-11 ), 20-1--3~. 'from Mil. Dept., DDu. 3 • .\1 ( 2u:! .... ), 13-2--38. 'll.o rt, :141--39 
(I •• -81 •• 180); B to CD., 3-1~9 (6-7). • DDn. 343 (3311--56), 7-10-10. lLambton bi~1f obed
up to Bld"T [U, 249 I; penoll note. of the oboorven entered on 8-mile rhart probably by De p_ft'ft~ 
for the purpooe of LbiH ... purt [ n. 2641. I Report, 11142 ( 163~). ' ---
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SUBORDINATE MERIDIONAL SERIES 

As the operations of the Great Arc drew to a ~loBe, Everest asked for orders 
regarding the subordinate meridional series, of wInch four only had so ~Itr been 
taken up, Budhon, Ranghir, Amua, and Karam. ~e asked that thp, partIes freed 
from the Great Arc should take up the two next senes to the east, and that work 
should be started on a longitudinal series along the foothills to the north, on which 
the several meridional series should close. 

He called attention to the large closing errors of the Calcutta Longitudinal 
Series [ lII, 26-t; IY. 58 ], a,na recommended that each of the meridional ~eries 
ought. eit her to be terminntt'd by t\ base·line of its own, or to be connl'ct.ed at the Iwrt,h"rn 
limit with .. chain of t,riangles emanating from thf' Great, Are Series. nn,1 running ""stwllr.l, ... 

'D,e latter is by for the more ~imple. expeditious. an,1 useful pro"""" of the two .... A 
Beries of trinngles ... running through mountain lands .... be"ides forming [\ connection of all 
the heads of the series ... and th .. rob.l' binding the whole into ono lmiform map, itBelf fnmi>;hes 
highly valuable geographical d.)taI. . 

This request was passed to the Directors, who gave no defirute orders beyond 
pressing for speedy completion of the triangulation" in order that the geography 
of the territories between the meridional arc and Calcutta, north of the longitudinal 
series. may be laid down and completed ". They did not think that sucb errol'R as 
had been found in the Calcutta Longitudinal Series would affect "a geographical 
map on a scale of 4 miles to an inch "2. 

This led t.o a long correspondence between the Government of India and the 
Surveyor General, in which Everest was blamed for having dropped so far behind 
his optimistic estimates of 1831 [I3], whilst he retorted with long accounts of 
delays, already reported, which had been quite beyond his control. 

Government questioned the need for such high precision for these' minor series', 
and asked whether, in preference to infringing the boundaries of NepiiJ, "the object .•. 
would not be more effectually answered by running a longitudinal series from Agra 
or Delhi to the extreme eastern frontier, ... and connecting it with a meridian 
carried north from Caloutta "3. Everest protested against the term • minor series', 
which latter appellation iB given to series of BeCondary triangleeoo.in which on aooount of their 
amaDnees the epherical 8XceBII iB not computed. The Beries in question are called in the de
partment 'subordinate meridional eeriee', but they are, nevertheless, geodetical operations 
under which general head are alike included all triangles treated as spherioal'. 

He emphatically rejected the idea. of a long series running east from Agra 
"through a dead flat almost the whole way", in which the sides would have to be 
restricted to 8 or 10 miles, and which would in no way serve the purpose of a series 
along the foothills to the north [20]. Government surrendered at last and autho
rized a. longitudinal series from the head of the Great Arc to connect up the Budhon, 
Ranghir, and Amua series, but without infringing Nepiil territory5 [ 7I ]. 

On two points in this correspondence Everest expressed himself very strongly
the suggestIon that the standard of acouracy for the meridional series might well 
be lowered-and a desire that he should employ the parties from the Great Arc on 
filling up the intervals between the meridional series with minor triangulation. At 
the same time he challenged the authority recently given to the Slft'Vey Committee in 
Calcutta to turn out maps without regard to trigonometrical control [IV, Il, 30 0-I ], 

and thus restated the general principles of the Great Trigonometrical Survey; 
A complete and a.ccUJ'6te topographical survey of the whol" of India. ... is perhaps of itself 

the moat hercul86ll undertaking on which any Government ever embo.rked. oo. 
[ The fim IlIIBBIlt.ial is 1 ~ Bel'iea, of principal tr~a.nglea originating from, and tenninated by • 

.. wen. d~~ lme. Minor tr16ngl~ ~ependmg on the Bides, and covering the areas, of 
the pnnClpal tnanglee, thereby fixing limita to inaccW'acy at distances of two to three milee 
88Wlder, and topographical details depending onoo.the triangles, carried on either with the 
pl&netahle, or with the theodolite and chain. 'oo AU eiBe is but patchwork ... which will never 
utiBfy e~tation or promote the national respectability. oo. 

1 Report. 21-S-39 (6S-I/). 'VD 10 B., 10-6--40 ( 20-2 ). 'DDo. 343 ( 364-8 ), 30-12-10. 0UDn. 
402 ( 133-49 ), 1-4-41. • B to CD., ~.~O ( 211/3); BIIO. 14-4-41. 
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That whioh is used for a basis of obher operations ought to be i_If BM free from error aB 

instrumental mea.1lB and humsn care can make it. There is no putting limitA to error within 
thiB, because there iB no \mowing where it lies, ~r how it h?B been genera~. .., As one of the 
greatest eviIB ... is the liability to make mistakes, from which no hWJlBll bemg can hope to be 
esempt. the most efficien~ means should b~ provided for the 8.uperv.ision [ t.-page, 108]. . 

The basis of all aocurate topography IS the figure and dtmellBlons of the earth ; Without 
an acourate knowledge of these, distances measured on the earth's surface in feet and miles 
are not susceptible of reduction to latitude and longitude .... It. is. I kno~. the f~hion to BBy 
that the figure and dimensions of the. earth .form onl~ ~ me.taphyslcal qU88tlOn for plllloR~phers ... 
to divert themselves with, but that Id a mistake, orlgmatmg pure Ignorance [111, 2,f1 ] • 

Government was still unconvinced, and pressed for geogra.phical results without 
waiting for the satisfactory olosing that Everest had recommended. They saw 
no need to worry because the longitudinal series olosed with an error of a.bout 
13 inches per mile [ 50 ]-because the latitudes, longitudes, and azimuths have been com· 
puted only by two parties and not by four-and 1a.~t1y beMuse the computations have been 
made by one person only ... inetead of being independently worked by two computers .... 

The Governor General in Council is quite satisfied with the degrl'le of aocuracy obtained 
under these disadvantages .. nd omissions, .. ncl would on no .. ocount desire that the results 
of the expensive operations on which you are employed should be withheld from the world 
until the opportunity shall be found of applying the;.e extreme tests. . .. 

The utmost ... that can be attained by human skill and care is only an approximation to 
perfect accuracy, and there is a degree beyond which the expense ... far exceede ... the ve.\ue of 
the end .... This principal may ... be applied with fitness to geogra.phicalsurveys, which it cannot 
be nec_ry to carry beyond that degree of accuracy which is susceptible of expression on 
maps of the largest scale ordinarily constructed. . .. 

Upon the completion of each series of triangulation it is important to make public its 
results by publishing, with a plBll, a list of the places whOde lat;itut\es and lon!(itudes have 
been ascertained2• 

Everest replied tha.t he was brought up to obey orders, and would do so if 
desired, even to the extent of the longitudinal series from Agra, but when 
the series of the Great Arc, Budhon. Ranghir, Amua, Karara, etc., are all oompleted, there 
will be no necessity for a longitudinal series of the nature propo~ed. . .. The pORitions of eJ\ 
places lying intermediate to any two of them could be, without any apprehension of error, 
fixed by secondary triangles. . .. 

For geographical purposes it is not the amowlt of individual error which need be dreaded, 
but the accumulation of errors. which may, without proper oore, oause 11. serious discrepancy. 
There is no plan so good as that already in progress of carrying up meridional series of 
principal triangles, and filling up the spaces between them with secondary triangles .... 

The geography of India and the beet meBllS of completing the Honourable Company's 
AtlB8 was discu88ed with great ability, and at some length, by Major Rennell and Colonel 
Blacker in 1823--4 [rn, 185, 240-1 ], and there is a very able minute by Lord Wm. Bentinck 
subsequent to these [rn, 195-6], whioh seems to bring the discllS8ion to a satisfBCtory close. 
His Lordship'S opinions seem to me quite unanswerable, and a.e the system now in operation 
is precisely in accordance therewith-with the practice of Colonel Lambton-and the expressed 
wishes of the Honourable Court of Directors-I really do not see ... how I can ... devise BIly 
scheme founded on different principles [262] ••.• 

I have no intention of remaining in India ... to superintend the working of any new p1Bll3• 

Reference was made to the Directors who replied that on the olose of the Great Aro 
the establishment ... should be divided into separate parties. and employed ... on meridi6D.B to 
the east of those already completed, or in progress, ... BCcording to the plan already proposed . 

. We do not consider it neceessry ... that any sys~matic plan should be adopted for triangu. 
latmg the oountry between [ 13-4] .... TopographioeJ surveys have already been carried over 
a large portion of the tracts through which these meridin.ns pMB. ... 

Should further ~~ be required tio connect the tiopogra.phical surveys, or ... to fill up spao8ll 
between t~88e mendisns: .:. the work may be correctly and expeditioasly performed by 
surveyed lmes of route IIimilar to. th~ executed by Captain Gerard from Agm to Bhopal 
[rn, 89, 20:1], ... the surveyor bemg directed to make a station of a meridional seriea the 
startinp: point, as well BB BIlother station of the next seriBB the termination. of sueh seriBB'. 

t DDn. 402 ( 111'>-22 ), 11-9-40. • BMC. 10-2-41, DDn. "01 ("-7). 
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EYflrest very much doubted the ma.pping va.lue of the old surveys, even when 
connected up by the new tria.ngula.tion, though . 
much of the work executed by ... the R8VfmueS!ll'VeYBwill ... be 8U8ceptible of. .. combination, aDd 
It is certainly to be desired that work of that quality Bhould be made available [ 2.13]. There 
may, perhaps. on the other hand. be materialB which will not ~erve the purpo~ of .the atIaa 
Bheete unl8!!S mo"" or less violence be resorted to. to fit them mto each other m theU' proper 
plac ........ All materialB which are not radically bad may be turned into a~c()unt [22<), .po]. 

He a.sked for clear orders ; 
1st. Whether it is the intention of His Lordship that meridional serie" furt.her east than 

the Kararn ststion ... shall be prosecuted. 
2nd. Whether ... those series shall be continued with the same regard to accuracy which 

has hitherto been observed. or whether an inferior degree of accuracy will Bullice. 
3rd. I have been brought up in the school of accuracy, ... but Bhould it be t·he opinion 

of my superiors that these principlee ought to be more or less departed from. I am quite pre
pared to do my best. ... 

4th. I judge ... that it will accord with the view. of HiB LordBhip in Council to employ 
12.inch theodolite!: in principal t,riangles. to abandon the use of heliotropes. lamps. and night 
observations entirely .... This will be a great saving of expense and time. bll~ at a sacrifice of 
accuracy. and the only question ... becomes now for the decision of the Honourable Court .... 

5th. The chief o(·c .... ion for extreme attention to acclU'BCy ... disapp"ars with the comple
tion of the Great Arc series, and the object seems to me now to retain just. 80 mllch regard to 
minutiRe as will suffice to protect our futu"" work from the liability to ... b" done over again 
for topographical pUrpOSBB, and at the same time to limit the elCpeTlce as much as po.sible ' . 

He suggested referring these points to a departmenta.l oommittee, but Govern
ment wished the plan of work t.o be put up by the Head of the Department. 
complete in all its detailB, after consulting your several assistants and Hubordillate ..... The 
points upon which th .. Government will expect specific rules from YOII ... nre ; 

First, The numlwr, constit.ution, and strength of the parties to be [urrn"c\ [or "oncillcting 
meridional series ... , Secondly .... The longitudes in which the Beveral parties shalll'6Rpectively 
commence the new lines .... Thirdly. The manner in which you propose to test the accuracy 
of the work of each ..,ri68 upon its reaching the northernmost limit.. ... }'lIurthh'. If the 
system of meridional series at given distances is to be that adopted for Bengnl, Dehar, and 
Hindoostan, the Government will expect you to explain why the .ame plan Mhould not be 
followed out to the southward-in the Xizarll's territories-and ... the ;'Il ... lrn. territory2. 

Everest made cautious reply. He proposed no change in the number of field 
pa.rties, but suggested that the number of assistants in each should be increased 
from two to three. As regards the interval between each series, he repeated the 
recommenda.tions he had made in lli31, specifying the series to be, from west to 
8&st-Budhon, Ranghir, Amua, Karara, Gurwani, Gora, Hurilong, Chendwar 
Para.sniith, and Maluncha-ten series in all, approximately one degree apart. ~ 
no operations were permitted beyond the Nepal boundary, he abandoned the plan 
fur a longitudinal series along the foothills ; 

.It will ~ eMY when each of the m~rlional series ... at~ains its northernrnllHt limit ... to carry 
B "lmple S6rl68 tu t~lC wet<t or east tll.1 .t. meets the ... se~es ~ontiguous to it. nnd spara ... the 
nec ••• s.ty of mef\Sllnng a base of ver.fica~\On a~ the termmat.?,?- of each ""ries r !i, ~8. 71 J. 

He stated that he had ~ot had time SInce the abolitIOn of the Deputy Surveyor 
General a.t Madras to conSider the system of control of the Hyderiibiid ur Madras 
surveys, hut that, if given permission to correspond with the authorities at Madras 
he would look into the matter [ 249]. , 

With ~ef?""nc .. to further oJlera~ions, I beg ... that the following be laid down"" settlerl 
general pnnmplllH. .Ist. ~'Bt all. tr.gonometricall!eries ... be concentrated a..q much as possible . 
... 4.th, That.the ... unmoolat.. obJp."t under the Bengal Preaidency is that of conducting the 
m.mdlOnBlll6l'lBB ... over. the vaIla~' of the Jumna and Ganges. 5th. That. until this worl, is 
completed, no other tngonometneal operatiollH be underto.ken 7th l·I."t th S . 

'. .... , a e npermten-
dent be "ot, eXI_teel to take B working part in the observations of meridional 8eries. hilt that 
Io~ duty I", to .upenntend ... the lalJoul'H of his Rubordinat6l!, and pro"arvl' unifunllit .. 1\Jl(1 
eftlf'lsney throOlKIo'JUt ti,e ol'srati()Jl>I'. ) 

Government approved this programme, allowing six field prutil'H: 

• !JJln. -l!l'~ ( 1"7-207), 13-12-41. • ",IC. 26-·1-12; Ulln. 41)1 ( II"~I ). 
) -:\-42. • Dlln. 411~ ( 21\/1-/17 ). 
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Each of these aix parties will therefore coat per mensem 2,129 rupees. Prinoipal AaalatAnt, 
R8. 88a-Three Sub.Assistants, @ Ra. 313, 260 and 173, Ra. 7406--Establishment and oontin. 

gencies, Ra. 500. . 
The scheme embracee the continua.nce in the Beld of yourself, or BOrne other superanten· 

dent, ... 80 that during the working 8eason you may take tours of inspect.ion, ... taking no 
part. however, in the executive operations .... The he&dqUILrters of the Superantendent shall be 
at present at Agra, but when the two westernmost series are complEJted, they should be removed 
to Benares, and eventUILlly to Buxar and Monghyr ... , 

The Superintendent continuing in the field while holding alBo the situation of Surv8)'or 
General seems ... of doubtful expediency, and the President in Council would prefer that YOIl 
... resume the personal direction of the office of Surveyor Gen~ra.1 ~t th~ Proaid~oy. . 

Undoubtedly, next to reticulating the continent of India WIth triangulatIOn covermg 
the entire Bpace, the method of conseoutive "eries conneoted at the extremities in the gridiron 
form appears to afford the best possible ... /lTolllldwork for ... a general map, but ... I 1Lm ... to uk 
within what period ... the ten consecutive meridional series ... will be completed .... Even when 
completed, there will still reTlliLin all the cOlllltry west of Delhie and east of Calcutta ... besidea 
the U1ltHlrveyecl tracts to the south of the :-;eronj longitudinal line!. 

Everest described the present staw of the several series ; 
If my office be immediately removed to the Presidency, the effect will be retard rather 

thun to expedite the completiou, and though I have great confidence in the ability, talents, 
zeal, and judgement of Lieutenants Waugh tlJ1<l Renny, and my sub-assistants generally, ... 
the presence ... of the principal, who has be,'" the instructor of all. is far from nugatory .... 

The series of Budhon. Rn.nghir, Amua. will be completed n.nd connected with each other 
on the north side by June 1843. The serios of Gurwani and Gora will in like manner be com· 
pleted and connected with each oth"r by June 1846. The other series to the east of Gom will 
each be similarly completed and connected with each other in four years from the time of its 
being taken in hand, which ought to be by June 1847. 

This estimate will Berve as a guide for ... plain cOlmtries which prB>lent by far the greatest 
difficulties. ... In hilly regions a much more rapid progress may be l!alculated on .... 

I really see no benefit ... by going helter-skelter about any work whatever, intended to be 
final. Trigonometrical operations have been found to be costly, and to need system, method, 
patience, care, and time. _ .. The general object in a long and extensive work of this nature 
is to complete each distinct portion effectually before the othel'R are taken in hand. ... 

The Hon'ble Court of Directors ... have called so repeatedly for the complete tria.ngula_ 
tion of the Doab and Rohiletmd, that it has been ... the deepest mortifico.tioll to me to ... 
acknowledge my inability to give immedia.te compliance with their wishes2• 

Whilst accepting this programme, Government regretted the expense; 
If the Trigonometrical Survey of India be prosecuted oonsecutively, ... at least an equal 

sum must be allowed for the districts east of Calcutta, and half a crore3 will be a low estimate 
for ... triangu1ation on the same gridiron principle of the whole continent of India. 

As the cost is a matter of importance. and as the number of meridians and their distance 
from one another is an essential element of the charge, the President in Council conceives 
that the object desired may be accomplished very nearly as effectually, ... and far more ex. 
peditiously, by augmenting the distance so as to diminish by one half the number of meridilUlB 
between Calcutta and Seronj. 

It is therefore desirable ... that a distance of two instead of one degree of longitude should 
be allowed between the lines of triangulation. 
Under this restriction Gurwani and Hurilong series were to be omitted'. Everest's 
strong protest was referred to the Direotors. who countermanded these orders in a 
letter which reached India just before he left ; 

We. unite wit~l you in an anxious desire to carry on and finish at the least possible expense 
the trlgOnometncaJ o~rations which still remain to be completed. But our objects will 
not be effectUILlIy attamed unless the work hila 0. oha.racter of perfection and finality whiah 
will render altogether unnecessary any future BurvIfYB. '" • 

We n~w .I~ that ... you have resolved that the meridians between Karara. and CaIoutta 
shall be diminished by one half. the dista.n05 between them averaging upwards of 100 milea. 
We .apprehen~ that this ... will Jl1'8V8I1t that degree of 8COUI'BClY whioh _ am deairoUl! to 
attaan ... and Wlll thus materially affect the pennanent oharaoter of the work. 

1 DDn. 401 (154-64). 111--6-42. 
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The obj90tion ... to ... proooed.ing first with the meridians of Gora and Hazareebagh [or 
Chandwar ]. .. is that the distanc6B between Ka.ro.ra and Gora. and between Gora and H~zaree· 
bagh. being respeotively about 120 to 140 miles. we anticipate a necessity hereafter f~r ~e6Bur
ing intermediate meridians •... and meanwhile the progress of the Atlaa of IndlR .ill that 

direction will be 8U8pended1• 

In July 1842 Everest reported the completion of Budhon and Ranghir 86ries. 
&8 also the two connecting series linking them together on the north; the Amua series 
had been completed some time before. When he left at the end of 1843, parties 
had ta.ken the field for the six series - North Longitudina.l- Karara - Gora -
Chendwar - Maluncha - Calcutta [ 58-9 ]. 

The principal tria.ngulation of Rohilcand is completed according to the principles originally 
developed by me in 1831, and that of the Doab only needs the oompletion of the Karara series 
and its connection with that of Alnua .... 

In 81! far as linear distances are connected, ... the work ... is [not only] in point of accuraoy 
amply sufficient for the purposes of the Hon'ble Company's Atlas. but ... will hold no mean 
rank in comparison with geodetical operations in other parts of the Globe. 

It is not to be looked for that, these subordinate series shall oompete with our Great Arc 
operations, and I do not know how far my 6Bteemed friend. the Superintendent of the G.T. 
Survey of Ireland [ 000 ]. will admit them to equal pretensions with his own magnificent labours. 
but. as to all published operatioIL~. whether in Europe, Africa, or America, with which I am 
acquainted ... , the present ... may at least claim equalitr. 

Everest had now completed the task for which he came out in 1830, and he left 
the Great Trigonometrical Survey proceeding smoothly on a programme that would 
complete to the fun the dream of his great master. William Lambton. 

That the whole of India will be eventually covered with triangles may be looked for Il8 u. 
result almost as certain as any future event can be [ t.pagc ]. for it was only after long deli
beration that the Court of Directors ... came to the resolution of making their Atlas depend on 
trigonometrical operations. ... 

Here closes my long and laborious undertaking in whioh, though from first to last I have 
!l6C688B1'ily gone through much hardship and privation, yet these have not been without many 
alternations of gratification and Bmusement3 [ t.page] • 

. . ' CD 00. B .• ID!.. 26-9-43 (30-2). • DDn. 452 (30-6) 10-7-43; on review m .. de 1938. these 
.mondi?nal serl"" ,,:ere cl8886d lIB .ec~>ndary work only: PP. 28. 'Meridional Arc ( 7-8); cf. Lambton'. 'oy 
m havmg aocompli.bed a worth-while task [ m: 466 J. J 
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CHAPTER III 

THE GREAT ARC 

RECONNAISSANCE; Sirrmj to Agra, 183/-3- Agra to Dehra, J83:J.-4 - OBSERVA

TIONS; Dehra to Sironj, 1834-7 - Revision, 8irrmj to Jrtdar, /838-9 - CONCLUSION. 

THE great tOBk that filled Everest's heart on hi.~ return to India was the exten
sion of Lambton's great arc of triangles to the HimiiJaya. 
For two years he was kept exceedingly busy in Calcutta colleoting a.nd training 

a new staff, assembling his instruments, and measuring an important base-line 
[ 3,48-50]. But his thoughts were constantly tumed to that Upper India whioh 
he had never seen, and about whose geography he knew sn little, except that there 
was 0. wide flat stretoh that would be a most forrnirlable obstacle to his triangles. 

To ma.ke a start he deputed Boileau from Bharatpur [rn, 243--5; rv, 2, 14] 
to carry northward to Agra1 " an approximate sories of triangles from my points near 
Sironj ". Boileau started work at Su:onj at the end of April 1832, and fixed several 
hill-tops for about 40 miles to the north with a flmall theodolite and an "azimuth 
compass" [I: 200-1 ]2, but closed work on 19th June when, 
finding that the weather waa so thick that there wll..~ no probability of my being able to carry 
on a series, even of approximate triangulation, within any assignable period, the survey was 
disoontinued, ... and after remaining 3 or 4, days at Bhorasa [lIT, pI. 17; IV, pI. 4], I packed 
up and am now making the best of my way to Agra, ... a distance of 180 mila~3. 
His work of the past four years had given him little experience of the type of work 
now required, and Everest reported with disgust that he "marched down to Sironj 
and returned to Agra, gh'ing up the task ill despair, ... the most utter failure whioh 
had ever boon known in the Great Trigonometrioal Survey of India "I [354]. 

After the rains, Everest direoted him to reconnoitre northwards from Agra ; 
A party under my Principal Sub· Assistant Mr. Ros.~enrode will be employed this cold 

_on in bringing up an approximate series from Sironj to the Jwnna. Until this series 
reaohes the Doab, it is impoBBible to say precisely where the meridian will fall, but if My Bort 
of dependence may be placed in the maps in my office' it will pass olose to Futtihpoor Sikri 
which, being the last of the hills south of the Jumna, and conveniently situated, ..• caooofl 
but form one of the principal stations. • .. 

In order that the series may be prosoouted through the Dooab [pI. I ], it will be n8Cll!9lllU7 
to erect artificial eminences wherever the principal stations cannot be established on natural 
elevations, but the towers built for that purpose are very costly, and it is one of the funda
mental principles of the Ol"Mt Trigonometrical Survey never to expend the pubJio money 
unleea in cases oC paramount necessity. 

The triangles ought to be symmetrical-... no angle should exceed 90· or be 1_ than 30°
and one Bank of the series ought to be olose to the meridian'. But I would admit ..• deviatioD 
from both th_ rules if I were sure of thereby saving the erection of one or more towera. ... 

I want plans on a scale of 6 inches to a mil&---ileOtions on the scale of 24 inches to a mile
deeoriptive drawings s.od written desoriptions, of every natural height ... likely to servs the 
purpose of a station-.•. the extent of view at the time of maximum refraction ( this varies 
from midnight to sunrise, and is generally about 3 o'clook) ..•• Are there any buildings likely to 
obstruct the view' ••. Plans and elevations oC the tops of suoh buildings, shewiog the d.iIII.oulties 
... to be surmounted in making platforms. • •• 

When there are no natural heights, I want e.o aooount of any artifioial heights, mounds. 
forts, temples, towers, or other buildings, ... whose local situation holds out a prospeot of 

I SO.'s instructions, 1-&-32, DDn. 267 ( 126-8 ). • Lall088ler-Jone8 ( 60 ). I Fdbk. M 627; DOn. 
276. • DDn. 402 (67-81). 24-7-40. • MRIO. 16 ('"), Sketoh of Ka.liil.npur meridian Dholpur to 
Blwiliks, soo. 1~10-32. • of Ka.liAnpur, 77· 42'. ' 
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answering as a station. North of Delhi, I fear, towers must ?e ~uilt the whole way to the 
foot of the mountains, but. if ... the series bends over to the east It will come sooner on elevated 

land than by remaining t.o the west [pI. 4 ]. 
A description of the ... country between Delhi and thEl mountains at.. the back of S .. haranpoor 

and Hurdwar is wanted; it must contain remarks on the general heIght and olos~nesa of the 
trees and ot.hElr obstacles, so thnt I may judge of the height necessary to be gIVen to the 
5owers. If those trees are not private propElrty I shall cut them downl

• 

At the end of the year Rossenrode was de.spatched to bri~ ~he approximate 
series on which Boileau had failed from SironJ to Fatehpur Slkn. This was the 
sort of work that he had long been used to, and Everest had every confidenoe of 
his success [m, 499]; "To a person of your experience I need not. giv?, very 
detailed instructions. You will report progress every Monday to Mr. Olbver . 

Olliver was Bent up to Agra to reconnoitre southwards from Fatehpur Sikri, 
and keep touch with Boileau to the north. The two last-joined engineer office1'8, 
Waugh and Renny, joined Rossenrode for practical instruction; 

I do not intend, however, to attach them to those operations, or to give them any ree· 
ponsibility. for the obvious reason that Mr. Rossenrorlo is n voteran in that way, a.nd as fa.r as 
practice'is Goucomed iA much more able to cornmunicate information than to receive ita. 

It was left entirely to themselves to stay with Mr. Rossenrode's party lIS long as they 
had anyt.hing to learn, or quit as they thought. proper, and it 'VIIS most gratifying to find 
how entirely my confidence wo.~ paid, for they 'H)t· ouly romLline,l as long as the party con· 
tinued in the field, but engaged actively in the exeru tioIl of the worl<3. 
To stimulate their taate for geography, they were Bent in advance to explore the 
country between Rohtas and Amarkantak [270-1] and then joined Rossenrode 
a.t Mao, a.bout 80 miles south of Gwalior. 

In addition to laying out his triangles, Rossenrode was to skE'tch in the country 
:lS far as possible, noting "\'illage~ ... ol' otheJ' remarkable objects" ; 

De sure about their names, so that nn uncertainty may exist in the intersection or in the 
orthography. It is my object to mala, tho topography of the tract, .. within the series as 
complete ... as possible. . .. Intersect any objects which will enable me to lay down the courses of 
riV6I'8, and their junctions with other~, ranges of hills etc., etc. Do not make any delay ... for 
these matters, but avail yourself of spare time which would otherwise be thrown away· [ 61 J. 

He asked the Resident at Gwalior to help; 
It is the special dASire of the Hon'ble Court of DirectOr>! and of Lord William Bentinck's 

Government that all townq, forts, and villages, which are visible from the principal stations, ... 
should be accurately laid down, which. with very few exceptions, is not to be accomplished 
without having a fiag ... properly erected within the place .... Aa it is irnrne.terial what kind of 
8ag is used, provided the staff be straight and the Rite well chosen, perhaps the Maha RajBh's 
Government. will consent more readily if the flags be provided by the Minister at GWBlior of 
a pattern selectOO by himself, and be paid for by me [ 152] .... 

A green flag in the Nizam's territories facilitated the introduction of my pBrties with flags 
.. nd instruments into most of the principal fortresses and towns to the southwBrd5• 

Rossenrode started on 1st February 1833 at Everest's station Pardho 15 miles 
north of Su:onj, and by September had brought up a continuous chain of triangles 
to Paga.ro, Just ~outh of t~e Chambal River, the north boundary of Gwalior [ pi. 4], 
whore he wo.. obbged to deSISt on account of the heavy tropic .. 1 r .. ins .... Several other hill 
st",tioIlB cap .. ble of being arranged into a series of triangles were also selected by Mr. Olliver 
north of the Chambal, but in these no angles were observed, and as to the work entrusted to 
?a.ptain BoiJeau, though it oonveyed a general notion of the features of the country, ... ye~ 
It gave no decided information whateverO. 

Everest. himself left Calcutta on 24th December, travelling via. Mirzii.pur to 
Sa~gor, which he reached on 3rd March. After visiting Macdonald on the Budhon 
I18nes, he w~nt on to moot ROBsenrode at Kolarus, near Gugbara., on 28th March. 
Then marching north through Gwalior along the general line of proposed triangles 
he ree.ched Fatehpur Sikri on 10th, and Muttra. on 13th, ApriF. 

'~ BoiIIl6U, DDn. 21li ( 169-&& I, 13-10-32. • DDn. 283 ( 189-90 I 26-10-32· of instmotiona to 
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Boileau's work was reasonably satisfactory as far as Delhi, but he did nothing 
of any value to the north; "when the stations fell into the plains, there,,was a ~ 
failure, both on the part of that officer, Mr. Olliver" and everybody else. Eve~t 
was forced to recognize that, except for Ro~senrode s work ~o the south, everything 
would depend on his own personal reconnalssance1. He writes to Rossenrode from 
Fatehpur 8ikri describing the country;. . . 

From Pahargurh there is, as far as I yet know. no direct road to Futtehpoor Slkrl. The 
reason ~r this is that the Chambul i~ a very formidable river, not only on account of the depth 
of water but because of the ravines which for miles together have dooply out the soil into 
actual m~untains and valleys. I passed through them by moonlight, and some of these earthy 
hills and ridges "cale at IOMt 200 feet high; they may be less. but they are very wil,l and the 
pBB86S bet.woon them very intricate [ n. 28; IV. 211 ]. . 

The ChBmbul itself in the rains mlL.t be a tremendous stream, t.he actual bed IS very sandy. 
and there are deep pits and excavation." in the Hand. which if they were filled with water would 
be far out the uepth of rn .. n or beast. 

The ford crosses the river obliquely, and for upwards of 100 yards the depth of water 
take.; the horAe up to the belly .... Boats ... at the Khetheri Ghat ... are miserable articles, but 
at Raj Ghat I am told they are better. Both ford and ferry are called by the name of 
Khetheri. There seem to be no quicksands, but where the water is deep the alligators are said 
to abound. ::-<one of my party met with ... any accident, but though we started at 6 in the 
evening, I did not myself reach the Resident'. bungalow till 11 o'clock. and the greater part 
of the people wandered all night, and made their appearance only at daybreak. 

I heard of .. not her ford when I wa" at Pahargurh, nearer the meridian [ 23 n·5 I. and dis. 
patched Mr. Peyton to explore it for you .... We are awaiting Mr. Peyton'. arrival at Futteh. 
poor Sikri, and shall get no money until we reach Muttra. ... 

I think you will keep to the west of the m&ridian, and I wish you may be able to do AO, 

for the limit of the hilly country decidedly takOll a N.W. course, and to the eastward of Dhol· 
poor and Fattehpoor there are no hills whateverz. 

From Muttra he deputed Wilcox, who had travelled with him from Calcutta, 
to join Olliver in working southwards to the Chambal ; 

You will est&blish your.elf either at Muttm. Agra, or some other place in this vi~inity, and 
use the most effectual mellIls your judgement may direct to complete the junction of the 
two Heries in B satisfactory manner .... My Chief Civil Assistant will also remain until the 
junction h .... been effected. That having been accomplished. ull theSE! people with )Ir. Olliver 
will rejoin me at Seharunpore. 

On his maroh northward he took note of everything that had any bearing OD 
his work, more especially any stretch of ground that might for a base-line [50-1 ]. 
He even wrote down to Caloutta for reports and maps showing the work of Hodg80D, 
Herbert, Gerard, and other surveyors [Ill, 22-3, 29-30). He reached Mus800rie 
early in May, and reported later that 
my eltpectations regarding the approximate series have not been realized .... The failure is 
attributable-

1st. To the unexampled haziness and drought of the set>Son - 2nd. To the extremely flat 
and difficult nature of the tract - 3rd. To the sickne98 of the people. and the serious disasters 
which occurred amongst them, from heat in one part of the line. and robbers in another [ 156, 
162-3 ]- .th. To the want of well·trained men amongst the native establishment. 

I sent all the remains of myoid establishment with Mr. Rossenrode but, instead oC 16th 
December. he did not fairly begin operations until 2nd February, and instead of being at Agra 
on the 15th April he only arrived there on the 13th September. Mr. Olliver, whom I left to 
carry on a part of the upper series between the Chambal and Delhi, had with him only ... untrained 
people. ... and he describes them as being of little use. 

The haziness. of the weather precluded ~ll po98ibility of prosecuting the series through 
ti;'e Doab unless mdee? I had had people tramed to use heliotropes, whioh might perhaps be 
PI~ed through the Il118ts [ 27 -8 I ; but the heliotrope is not aR instrument to be used by un. 
tramed people, for unless the rays ... are properly directed it is of no service whatever .... 

The approximate series of the Great Arc has been brought to tha north of the Chambul 
and united with Biana, one of the points from which I directed Lieut. Boileau to commen~ 
the upper series [ 29 ; pI. 4 ]. 
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Lieutenant Hoilesu hll.!l lielinested the tr&ct which will be paased over by the upp.,r lI8l'ies, 
and given ... aU t.he elevated BPOts in the Doab likely to serve as s~tioIUI between Biana a~d 
Saluuanpur. )11'. OUiver has taken the angles at some of th_ statiOns to the. south of.Delhl. 

I have now called in an the parties to Saharanpur because they are all sufferlll~ ( pa.rtlCularly 
the flE'Ople with Mr. Hnssenrolie) from severe fever, ... and I purpose, as 800n as the health 
of my people will allow •. to take the fielli myself, in order to detennine on the spots hest suited 
for th", me6."lIrement of a bMe·line of veri(kat.ion. anli for t.he erection of the towers requisite 
to carr" t.he 8eries acros.~ the Doab. 

As far as I can at present judge, the valley of the Dhoon is likely to afford the be~t. ,l(round 
for the measurement of the base, but M the gra.~ is very high there, aud the tii(ers numerous, 
it is nl'c"",OI\n' t.hat I and my assistants, as well II.!I all the followers whom I take with lIle tu 
explor". 8hO\;I<I he mOlmt.ed on elephants .... 

I e"peet t·o have the base·line measured by the end of .January 1835 at farthe.~t. and if 
by that tim'" th", towers in the Doab are all erected the two remaining sections between S .. ronj 
and SaharanI'llI' may be completed in 18361• 

He writes to Shortrede from Mussoorie ; 
In the spring (If next year I shall, if the Supreme Government consents, "Itn)' t h" s~ries 

of the G .... .at Are into the heart of th" northern mountains as far as it will go in U llir .. ctinn uue 
north. Th...t splendid snowy peakd rise like nn impassable barrier, but from whnt I IlIwe ."<>en 
as yet I judgt' that I can t.urn their flank on the west side2• 

Government. did Dot approve this northward extension till the following yea.r [inf]. 

AORA TO DEHRA, 1833-4 

At MuUra E\'crest had asked the Commissariat to make up "portable scaffold
ing:! and flagstaves" for the selection of stations across the plain [ 28 ] ; 

I I"n'e got people to carry the greater part of. theRe articleR on their heaJs and shoulders, 
and for the heavy WEights there are 3 elophants .... The erection of these portable scaffoldings 
and flagsta,'"" 111' .... successfully brought into play by me on a smaller 8cale in selecting the 
Telegraph ~t!\tion~ [m, 270-1]. My object i8 to spare the trees 8.8 much as I ('an by marl(ing 
out th" identical ones wbich obetruC't the view, and cutting them down. by whidl m"",," I 
hope to redu"e the average height of my towers below 40 feet [ 82 J .... 

Hi. Lordship in Council declines 8iInctioning my mountain operationH until the Great 
Arc is finishe<! [sup p. 

Leaving MUBsoorie on 2nd November, he Bpent ten days in the western Dim 
choosing a Buitable site for his ba.ae-line [ 51]. He then marched down to Muttra 
a.ccompanied by "Boileau, Olliver, and three sub-assistanta-4 elephants-42 
came1s--30 hOl'l!eS-and about 700 natives", a formidable cavalcade [ 174 ]. 

On my jnllflle~' downward. from SaharanI'llI' I fixed on the site of the stution at Begaruz. 
pur, ... selected the old mosque at HlllandshBhur, fixed the site of the Chsnrlaos st .. tioll and 
that .. t Noh, Rnd rooC'hed Muttra on the 5th December [ pI. 4 J. 

All the material and stores required were delivered the following day" with the 
exception of the great ma.at for the instrument, and certain of the blocks whioh 
were "till in the arsenal under the hands of the artificers". 

The BCafl' .. lding material. wouJd ... be required to accompany my camp from the mOJrlent 
of my arrival ut the fil'Bt station in the plains, but ... there was m .. nif .... tly no incon~iderahle 
portion of work still to be done in the hill station.. I left the poMion thus divided off at 
Muttm ... und .... ~lr. Sub·Assihwnt Murphy, s person of practical mechanical skill: and 
eeleL-ting from the motley crowd of my recn.its all F1ueh persons II.R were skilful lit, tyill(.( of 
knots. alld thatchmg, I placed them under Mr. ~1urphy's guidance, with order" t .. drill ond 
initwtf' th .. m. '" that by the time they were wanted. their village "",I. anli "n'·!llIth" .. ,.,. mi~ht 
be mill'<" "I' 1.- rniti~ated I 121). 404. ~oll ]4. 
TrSJ\Kport WI\!l Hupplied by the CommiMsariat. 

The team which Even'Rt now had for laying out his triangles frolll th,. ChRlIlhal 
Riv~r to the .last hills nea.r Del~i, and thcn ac~oss the Jumna plain tu the Siwiiliks, 
a dlStlln!'!' 01 (wer lOO ImleH Without the vestige of a hill, was as followlJ. Ollivt'r 
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and Rossenrode, old and experienced - Wilcox and Boileau, topographicaJ 
surveyors of some standing - Murph!, 11. warrant officer from the bU,ilding 
department _ Clarkson, Kallonas, Martm, Keelan, Mulheran, Radhanath Sikda.r, 
Dove, and Terry, young men recruited during the last two years, with no 
experience whatever - Lawrence Hill, a young enginter officer who got leave from 
Delhi to join the adventure. 

The general plan was that Ro~enrod.e took charge of the forward s.ignal pa~ies, 
the selection of the actual observatIOn pomts, and any struotural alteratIOns reqwred. 

Wilcox was sent south towards Gwalior, with Clarkson and Kallonas, to conneot 
with Rossenrode's stations of the previous season, and then to turn baok up the 
selected line, observing at stations along the eastern flank. Boileau, with Dove, 
supervised supply arrangements from Agra, joining Everest later. 

Everest himself started from Havana, about 8 miles south-west of Fatehpur 
Sikri, and worked the series north~ards, testing the stations for intervisibility, 
rejecting those that did not pro\'e slLtisfactory, and observing at least two angles 
in every triangle. He kept with him his Chief Civil Assistant, OUiver, and the 
smart young Bengali, Radhanath Sikdar, who reoorded observlttions and made 
himself useful in other ways. To Wilcox he \uit,es on 5th Decemoor ; 

You will pro('oo,l to Dholpuor Oil the IOth ... to "elect a st,ation to connect with Pugar':>, 
Karapahar [or GurjnpahOl.r], and Oo,iral, I pI. 4] .... When you have selecoo,l your station, 
direct your heliotrope as well Ra you can tu Pagaro, Karapahar. (md OO"'l'ah hy intervals, eo 
that each may in t.urn get a glimpse of it.. and on no account lose ,. moment in lighting two 
large ti""" at the station at 8 o'clock, keeping them burning an hour or longer if you can. The 
intent of these melUlUres, .. is to let the distant parties know where you are. 

When you have got a sufficient number of IlJlgloo ( 3 will Ruffice), ... go to Karapahar, and 
then to Machi, to observe the angles in like marmer, to the southern anLl northern points of 
connection. I shall ~o from Agra to Biano.; parties will leave this on the 7th for Oosirah, 
Karapahar, Pagaro, and I shall place a party at your disposition when I reB',h Agm. 

Clarkson was sent to Pagaro ; 
You will put up a fla~ on the centre of the station, and wait there until you see either 

double fires or a heliotrope on the hill near Dholpoor which Captain Wilcox is going to select. 
When you ate quite certain of having seen Captain Wilcox's station, you will put up a heliotrope 
between it and the centre of your Pagaro station so that ho may see it. Keep your heliotrope 
two days in that direction, and then put it up on the ray to Karapahar, keeping it thore 
two day" after you have soon either Captain Wilcox's double fire3 or heliotropes. 

Whon you have had the heliotrope two days after Captain Wilcox's arrive at Karapahar. 
leave Pagaro and join my campi. 

Everest himself left Agra on 13th December to work north through the low hills 
which stretch through Bharatpur and Gurgaon between Fatehpur Sikri and Delhi. 

What may be termed the elevated plateau of Central India terminates on the northern 
aide with the high lands in the vicinity of Gwalior, where the valley of the Chambal...com
mences, This valley is bounded on the north by a range of old red sandstone. ... Further 
northwarLl ... there are detached ranges and isolated hillocks cropping out. . .. The last of these, 
commodiously near to the direct line of the meridio.n of the Great Arc Series. is Usira, after 
which ... they recede to the westward, ... inconvenient ... for the ... triangulation. 

It was t·herefore absolutely necessary to have the stations of the east fltUlk of the series 
beyond Usira in flat land, totally devoid of an natural elevations, whilst the western flank 
rested on the yt't remaining hills. .,' 
... Beyond the san~stone heights near Delhi, on whioh the last hill station, that of Pir Ghyb, 
IS Situated, the stations of both flanks of the series were to be selected in the flat lands of the 
tr~t called the D~ab, which is comprised between the rivers Ganges o.nd Jumna. This is .. 
Wide ~xtended plam rem~rkable for-the richne&8 of its soil-its abundo.nt population-the 
eoorch~g heats of.the ~ds w~ich blow over it ... from Maroh till June-the deluging o.nd 
almost mceeae.nt ram whICh falls ID the four suoceeding months-- ... and the uniV8!"88ol deadn_ 
of level of its surface [ pia. I, 3, 4 ]. 
;rhis.dead level continues for milee a.nd miles, with one villa.ge after another hemmed 
m WIth closely clustering bamboos and fruit tree. [ ISIk) ]. 
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The whole tract, though ... totally devoid of Bll natural elevations except 100118 heaP:" of 
.and accumulated by the wind, •.. has yet many elevated earthen mounds, and part1811y 
occupied or abandoned sites of villages or forts, which appaar to have been raised by the 
inhabitants in periods gone·by as a protection againet inu ndation or ~xternal viole~ce. 

The smoke ... which, particularly in the cold BOOBon, envelopes the Villages and olmge to the 
grovee surrOlmding them, that arisee from brick and lim? ~ and conflagrati~ns of weeds.
the clouds of dust raised by herdsmen and their cattle In gOing out to graze In the monung 
and returning in the evening-by travellere and proceseions of men, carriages, and cattle, 
~g aloug the divers roads for businese or pleasure--a.nd by the ... wind-... form ..• 
obstacles which it is only possible in very favourable circumstances to surmount. 

Between Aring, near the south bank of the JUIIlIl&, which appears to be the lowest of my 
principal stations in this alluvial formation, and Nojhili which is the highest [pI. 4], there is 
a difference of levEl of 268 feet, which gives an average ascent of about 20 inches per mile. . .. 
The rise from """h station to that immediately north of it is marked and urunistakable. • .. 

The methode of selecting ~tations which had been resorted to in hilly countries ( and none 
of those at my command had the slightest notion of any others) would not now serve the pur· 
POll8, ... and it was absolutely necessary that I should undertake the task myself for, ... besides 
turning to most advantage the higheet mounds which were scattered here and there, permanent 
artifieiBl elevations must be constmcted sufficiently solid and firm to admit of the observing 
inetrument ... being used at the summits with efficiency. 

As such elevations must neceMarily be costly edifices of masonry, the loce.lity of each 
must be well and truly determined beforehand .... It was quite requisite therefore actually to 
observe at least two anglee of every trie.ngle to within a min"te of tho truth, in order to deter. 
mine that every r .. y passed clear of obstruction. . .. 

To this end I designed B mast of seasoned timber 35 feet in length, oonsisting of two parts 
which could be firmly united by iron b .. nde when necessary .... The lower 6 feet were to be 
buried in the ea.rth, leaving 30 feet above ground. At the Aummit was a circular table of 40 
inches di .. meter, to be occupied by tho instrument on its stand; at the height of 20 fSf. t .. n iron 
ring was .. pplied with four dead.eyes for as many stay ropee, .. nd It like nwnber of antagonilt· 
ing strut8 a.dapted below·. 

Under the original design this observa.tion Illast was to be completely isolated from 
the observer's platform and scaffold, but when first ereoted at Karol it was 
found to vibrate at the slightest breath of air. It was necessary to brace the mast 
to the outer posts of the scaffold with diagonal bamboos, which gave sufficient 
ste&diness provided that there was no moving a.bout whilst observations proceeded. 
The whole contriva.nce had to be dismant,led at each station and re-erected at the 
next. E\'erest records that at Karol 
I had no person to render me the least assistance in putting up the scaffolding .... I superin
tended its erection and the subsequent disrnantlement ... myself, a.nu when it was removed to the 
next station ... I did the like. But the n .. tives ... h .. d begun to t"ke a pride in lmderstfLnding 
the opera.tion o.nd performing it unB.BAisted, and in the end there was hardly one ... who did 
not feel himself c .. lled upon to e,mcute the work without troublin,~ mall. 

For his dista.nt signals Everest had thirteen masts 70 feet high for which stout 
bamboos were specially brought up from Calcutta; 
an upright post of I!eBeoned timber; .,. superstructure of bamboos firmly linked together; ... a 
pulley fixed at the top ... r"ising " h .. mboo staff in "horizont .. 1 po.~ition to the height of 70 feet, 
... which bamboo, being supplied. with 0. _ .. y rope at one end, and bearing an ignited blue 
light .. t the other, enabled me to h .. ve the latter displayed at .. further height of 20 or 25 
feet .. bove the top of the mast, ... " brilliant light at upwards of 90 feet .. bove ... the ground. 

Ha.ving ta.ken measures to provide co.rte for the transport, ... I divided them into two detach. 
ments, and ... directed one dete.chment to proceed along the right flank, and the other .. long the 
left .... Ea.ch ca.rt, on delivering its loa.d and obte.ining a receipt for the s .. me, was to be sent 
back that it might be paid up .. nd disch .. rged8• 

Extracts are now given from reports and letters telling of the sohemes devices 
and disappointments, by which the work proceeded [ pI. 4]. Starting fro~ Bayina.· 
near Fatehpur Sikri, Everest visited in turn • 
Alipur. Badhcmi, Aring, Rasia, Chapra, Pat, Meoli sta.tiol\8, determining the most eligible sites 
erecting a .ufBcient p\a.tform of Btone, and observing the necesaary a.ngIes at each before leavin~ 
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it, o.nd on the 7th January I marched towards Bahin, the fil'Mt mation in the plains at whieh 
I expected to encounter ob~t,ruction. 

At quitting the Meoli hill ... I was about to make my til'Mt e.""ay in B new career, wherein 
all my former experience would avail me but little. ... The plan whieh I hAd designed WBI! 

etill but a tloating project, and might be found in practice utterly abortive Wld inapplicablel • 

The general scheme was to visit the most promising sites in turn, working from 
a stone platform or t.ho high scaffold. The signal parties were posted on the most 
likely points at suitable distances, and fired blue lights, or showed heliotropes, at 
stated times, so that their sites might be intersected. 

EVErest writes to Kallonas on 19th December, signing himself "your obedient 
servant" as he neVer failed to do, however petulant he was feeling; 

You luwe detained my party 3 .Iay" hero looking in vain for your heliotrope, and I intend 
to hand you up to Government ... M your ehameful negligenco and misconduct deserve. 
Martin, on the other hand was commended, Olliver writing on thE' same day; 

The Kuperintendent de.ire. mo to Aay th3.t your blue light. were ob.erved this evening, 
and thHt he ie obliged by the expNlition which you rn,"'e, "'HI YOllr alacrity in obeying his 
orders. Your heliotrope Wf"~ not very well directed: YOll IllU"t lo",rn t'l .10 better than that. 
You will procoorl immediately tu join t.he camp at Kalapahltr noar Alipur2 • 

Boileau prepared the Secllndra tomb for intersection, reporting that 
a 22 feet /lOlgstaff, with ropes Oln.l flag eomplete, wa" yesterdll.v procurecl from the Commiss~ry 
of Ordnanoe, and was thi~ morning erected by me in the ('eutre of the west face of the upper 
storey of the Emperor Akbar'A tomb ftt Sicundrn in the presence of Captain Boileau, Executive 
Engineer at Agm [ II7-8], who agreed ... that anyone of the pillars of the H.W. cupola might 
eo.sily be removed should it in any WRy intorfflre wit.h the rOlY" from the ~tation3. 
and Everest promptly replied; 

My party left Biana thi>l morning, and will be Olt Kalapahar tomorrow. I shall etaythere 
no longer than I can help, and on the 22nd, 23rd, or 24th, shall probably be on my way to 
Tora.qnath ... , The evening of my arrival I shall light two large fires Ilt my station, for which 
please keep 0. look out [ 89 ]. 

I w".h you to bwn It dozen hhle lights "t intervala of 1 an hOllr ... at Sikan,l"r". Dn not 
commence burning until either you have Aeoll my double fires at Torasnath, or have some 
certain intelligenoe that I am on th~ look out. If you see the double fires, allow 1 an hour to 
expire nft"r their first hlaze befure you hurn your /list blue light .... If YOIl can lay down the 
approxilllltte position of Sikan, Ira station it will a"sist me. ... Send it to meet me at Toranath. ... 

I indented on the ConuniHHary of Or,lnance lately for 100 blue lights; take a dozen ofthe39 
if ready; if nut, get some made up 118 quick 1\8 possible [ill, l47-8 ]1. 

To Rossenrode, in advance, on 21st; 
Proceed to Aring noa,r Mutt.ra, and seleot a station for the large theodolites. 
I judge from Lt. BoiIeau's report that the only place likely to a.nswer there is a high build

ing within the gurhi, bllt as Lt. Boilean has never been in the field with the large theodolite, 
his report is not suffi('iently expla.natory .... 

When you have done what is necessary at Aring, go to Barsana near Ma.npur H.S., 

and select a stOltion which Rlmllllllve a view to Aring, Rasia, Chllpra, Bahin, and Noh [pI. 4 l. 
On the same day to Boileau ; 

I shall be at Torasnath on the 23rd, and shall light my double fires the same night, provided 
I can get wood in plenty, for which I shall strive hare\. 

Tl~e blue lights.you sent...are composed partly of mud, and at the bottom nearly 0. pound 
~f sohd eart~ romamed. They are a groat oe.'option, and omit a vast qUl\ntity of smoke but 
htt.le or no light. I hopo those you burn ... at Sikanrlra will be of first-rate quality. 

P.S. If the fires are not lighted on the 23rrl, YOll will be ao "ood as to conclude that there 
i" some acciflent, and look for them on the 24th8 • '" 

To Murphy from Aring, on 27th; 
I ~~all want a hig~ flag ataff at Bahin on the 1st January, and the portable scaffoldings 

at Bahm .on the mornmg of the 7th. I shall want the high flag staves at Karol and ~oh ~n 
the ,mornUlg of the 6th .... Be so good as to see they are effected, CORt what they may, for a 
day e delay to my progress at thjs season of the year costs more than the i,ire of 500 hackeries 
[ bullock carts]. I am disappointed 'It not seeing you at Aring with the materials, and am 
sorry to think you are amongst t.he slow coaches. 
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I shall probably get o~'er Aring without the high flag staff. I .have taken most of. the 
angll'@, and shall build all I want tomorrow, bricks and mortar haVUlg been got ready SUlC6 
12 o'clock to.day. I go from here t-o Ra.~i6 on the morning of the 29th; you must meet me 
at Bahin on the 7th with the whole establishmentl

. 

Bahin was 8 miles south of Pahel'a ; 
I do not like this station and shall be \'e'T sorry if I am obliged to adopt it. Pahera and 

Kn.sern6 are both preferAbltl, being higher. "nd Affording a muoh more subst.antial bBBis for 
anv tower we are necessitat~d to build . 

. I heard your elephant. hA,1 heen stolen. If I ,'an help you in any way to recover it, be 
&8Sured of my doing my utmost.. The MagistratA and Commissioner are very civil, nnd we 
are becoming great friends2 . ... 

Bahin WAS not found to allilwer ... , After a trial of 6 d .. ys I removed to Kasernfl. 3'49 
miles to the nortb of it. Thi~ would have perhaps answered, hut was also 8.bandonoo as 
inferior toO Pahera, which iR 3' 28 mill'@ further north. A square pile of stone.. 10 foot high was 
erected at Pahera ... which enabled me to finish the observations to Karol by night, and all the 
other surroWlding points being hill stations ... except Noh. which witS left for Captain Wilcox . 
... I marched on the 17th January w Karol, and arrived there 011 the following dayS. 

Having left Bahin for Pahera, Everest writes to Keelan, forward at Del'i ; 
You are mismanaging sadly; when iru<tructed to tunl yOW' holiot,rope to Bahin, you 

turned it to Pahem, and kept it there. When instructed to turn the heliotrope to l'ahera, 
you will not do so, and I haNe been straining my eyes to pieces yesterday anl[ tu.day. and all 
my people have been worried to death i.n trying to co.tch the rays frolU Deri. I left Bahin 
the morning after I got angles with yOW' heliotrope and came to Pahera yesterday. I AUp. 
pose you are still directing it to Bahin, but you might as wtlll tm-n it tu the moon. 

:Now mark what I tell you. 11113 heliotrope is always to be directed to the station where 
the principal instrument is, but· if any other heliotrope is seen by you, you must tun} it towards 
that other heliotrope occasionally only. Three times, with an interval of half an hour between 
each, you may turn it for 5 minutes to any stray heliotrope that shows itself perso\'eringly .... 

You directed yOW' heliotrope so well from Torasnath, and made so admirable and clear 
beginning that I am quite sorry to find fault with you, but you must mond those defects, for 
I cannot pardon neglect or inattention4 • 

Again on 17th; "I am sorry to say you have mismanaged sadly of late, and are 
be-coming little better than Mr. Kalltmas and Mr. Cla.:rkson" ; and Olliver wrote to 
him that "the Superintendent, 
being about to hand up to HiB Lordship in Council Bome of the ymUlg men who have been 
shamefully negligent in the management of their heliotropes, ... had hoped to mention your 
name as an honorable exception, but' your mismanagement hBB been so glaring of late, that 
you will also be reported amongst the incorrigible5• 

Murphy was amongst the angels and Everest writes to him from Karol ; 
I saw nothing of the Pahera flag this evening, but at the appointed hour I Raw all the 

blue lights in succession beautifully bright, and elevated far above the village of Chandut. 
The last blue light was seen distinctly by several spectatorB at the bottom of the scaffolding, 
one of whom W88 Radanath6• 

Olliver failed with his blue lights at Kot ; 
Two ... burned well and long, the others were pure trash. It is quite a mistake burning so 

early and so quick. Murphy's blue lights, which did not commence until 8, and were burned 
at 20 and 25 minute intervaia, were seen with the naked eye Rnd the lRRt ... of all was Boon by 
several spectators at the foot of the scaffolding. They got brighter and higher BB it got later 
[ 000 J .... l\l~)reover Murp~IY's long intervaia furnished time to change the zero without any hurry. 
slrurry, or r18k of .t~bhng thro.ugh the bamboos and burning one's hair and eyebrows .... 
~ the sr-"ffold~ l~ up, I wlll try your position of Kot, and ... wait here two days longer. 

I! thIS reBCh~ you l~ tlDle to e~ble .you to get up a high pole at Kot, commence your blue 
lIghts at 8 0 clock, give me ratLOnal lIltervals of 20 and 26 minutes, and never mind about 
sending me notice, for I will...be on the look·out for you both the nights of the 25th and 26th 
I send half·a·dozen blue lights, and ... the sooner you bla ... .e the better'. . 

He writes to Wilcox who w~ following up in the rear, constructing platforms 
and marks for the final observations that would be made the following year; 

• I DDn. 321 (82-3 ). 'ib. ( 90-2 ), 11-1-34. • NBlT. 1833-4 ( 40-7 ). • DDn. 321 ( 98-7 I, 14-1-34. 
·Ib. ( 9S-9 ), 20-1-34. • ib. ( 102-3 I, 24-1-34. 'ib. ( 103-4 I, 24-1-34. 
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When you leave BianB ... gO to Usir" hill. on which select a station for the final work. 
Be mOHt oareful in getting where the station mark oan be engraved on th~ solid ro.ok of ~he 
hill, and round it built a pile 14 feet square at top anti from 2 to 3 feet high, the SIdes Jytng 
north. south, east. and west. putting a centre stone at the upper surface duly above the ma.rk 
on the rock by means of lL plumb line. or by two instrument" pIeced at right angles to eeoh 
other. It does not follow that the station whit'h YOIl fix for the final work must be the 8IlJD8 

Ra thBt for the approximate workl. . 
I have just arrived at Delhi. Your angles have been received. 
There is but one way that I know of clearing the ray. Lay down the p08itioJl.8 of the two 

places cOlTeetly, anti oalculate very BCcllra~"ly the angle which the ray makes. with My ot~er 
ray. Lay your instrument in tha.t rlirectlOn so fount I. Bond .a perso~ on With flQgB. whloh 
you must plal'CI in the line from your station. Cut down the lfltervemng obstacles, and then 
burn blue lightR a.t tho top of as high a pole I1S you pan get .. " 

The l!tbour of dOaI'ing these village stations is qllit., tc.rritk. but it ia to he lWeomplished 

by perBtweraneo3• 

He found the hills were now sheering toward~ the wost ; 
ProviouH to h'wing PaherB I sent .. party under Liout. 13"ilo"u to explore the 8B1ltlstone 

ra.nJol:o to the we~twartl.:.trying whether the seri"" mighL not he earriorl furthor along those high. 
lands. for tho aclvant'1ge of natural heights is so obviollR tlll1t it W!lS U groat objecL.to cling 
to the hills os long BB it was prllcticahle. This expedition endetl in failureS. 

He writes to Olliver, still uetained at Kot which was later be abandoned; 
It nevcr rains hut it pou..,.. 100 gall!tnt blue lightR clothcd in parchment came in from 

Agra thiR morning. Did I not tAll you the only way of makiIlg your friends ~rve you is to be 
indepenrlent of them'? ... Sevl'rol high treos ... would effe('tuully obscure 0. blue light. and I 
would cut them down without any commisel"at.ion if I could pitch on the obnoxious objects. 
but it is cruel work. hBci<ing untl hewing. antI fiIltling in the ontl that we have destroyed trees 
which rlid not stand in the way [ 15<)-60]. ... . 

We are obviously in 0. hobblo. from which shoer good fortune only can bring US well out. 
It seams to me in vain for you to burn blue l~hts without ollr knowing Romething o.CCllrate 
about 1.hE' ray, and th" only way of doing that iR to set steadily to work with a. minor series, 
which I shall oomlIU)noe on my side a~ soon as loan put up my instrument all the scaffolding. 
and you had bett.or oommooco on yullr side as Boon Q.9 you have pitched on the most probable 
spot for a station. We shall meet thon about half Wlty. i.e., 8 miles from hero, and then only 
we Rhall know where to look for the bhw lights .... 

We are clearly, too, in 0. hobble ahout Dehli [sic.]. 'fhA hi!!;h land to the north·weat 
certainly obscured the Dehli hill, .... ",d only night ",frlt"tiun will ilet us over the difficulty 
[1II, 235]. The wholo of that ray up to the high ialltl ... wa~ SO"'I this evening. bllt nothing 
beyond .... In fact, this Gulistan. or bed of roses, is lilte to be 110 bed of torment to us. for it 
is lower than all the country to the north ... by at least 20 feet, and nothing but the khadir6 
of the Jumna enahled me to see it from Karol. 

P.S. It is in vain to hurry or distre.qs ou~elvos. We mu~t Bet steadily to work about 
this ray o.nd put ourselves leisurely to the wheel. Fortune. Iilte our friends. will help us 
when we are independent of her aid, and then she will be devilish kind8• 

Thnstl tiroBOm(l delays forced Evorest to dovis(J a better Wl1y of locating his 
statiol1s--ray tracing; 

The station of Bosto.n W88 selected by Mr. Olliver haphazard .... Fortunatelv it was a. 
very felicitous selection, but, previous to seeing the blue lights on the night of the 24th January 
I had no notion of the direction in which they would appear, because no ray had been traced 
out. as W88 afterwards the practice .... The station of Deri .... 88 well as the Kutub. furnished 
a never failing lo.ndmark for laying down the position of the new station. and the method 
of tracing ra.ys being then unlutown except by minor triangulation. it WIlo8 oOJl.8idered en 
unnecessary source of delay. 

The Bos.tan station furnish~d ~he fit;'t o~casion. of the necessity of tracing a ray. ... I 
sent Mr. Olhver to select a statIOn m a directIOn which I pointed out. and detached Mr. Sub. 
Assistant Murphy to C6l'l'y on a minor series of trio.nglea to the site ohosen. 

Mr. Murphy. ~hough he had h~d1y ever used a theodolite before .... aoquitted himself 
most ably, but this 1'B8ult was anticIpated, for before his triangles were finished the Dateri 

1 DDn. 321 (88-90), 12-1-34. • ib. ( 133-0). 9-2-34. 
3~1-34, DDn. 331 ( 21). • from KaroJ, 26-1-34, 321 ( 106-6 ). 
"from Boatin. 29-1-34; DDn. 321 ( 1l~1). 

I Narr. 1833-4 (48); Boileau's report 
• low lorub covered ground liable to 80od. 
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blue lights were _n by me on the afternoon of the 5th February. Though Mr .. Olliver WBII 

lhe &blest p1'llOtiool person at that time under my orders, the observed angle differed from 
bt whioh he h&d intimated to me by the enormous quantity of upwards of 14 dsgreeB'. . 

Though alone at the instnunent without a person to l18Aist me, I comrn~ced a Bunilar 
minor series with a view of tracing out the ray to Ramdhoara, but as I was obliged to return 
every e\'en~g before dark to look out for blue lights, this operation _ likewise anticipated 
by the appeI\rance of the heliotrope at that station before my work was completed. . . 

It was plain ... that the minor triangulation must be BlIperceded by BOrne mo~ eXpe(htl~uS 
method. and ... 8Uch method I accordingly devised. ... on whieh ... Mr. Murphy agam ... met Wlth 
complete success in a matter perfectly new to himl. . . 

By the substitution of a rapid perambula.tor traverse for t~e labonous mmor 
tria.ngulation, the running of such ray-traces between two statIOns tha~ were not 
mutually visible became a practioal proposition. and its genera.! adoptIon greatly 
facilitated thE' laying out of triangles across this flat tree-covered country [ 79 ]. 

Everest now sent Rossenrode forward to the Delhi Ridge 
to select a station to connect with Deri and my poin!... east. to the Jumnah. The stat.ion must 
be BlIeh that I can put the large instrument upon it. The station flagst.aff. the Pathan 
Mosque. and the old nlin in Mr. Frazer's groundR seem to be the mOHt eli!(ible Apot.q2. Mr. 
Fmzer has consented to my using the ruin. I send a note for th" Brigudier asking his 
permission for you to examine and occupy the Hag station. As to the Put.hulI Mosque, 868 

what capabilities it affords, and whether it can be ma.le stron!( at .. littl" expense. and 
whether the priests will allow of it. 

Turn your heliotrope to Gulistan [pI. 4, Bostan 1. angle 63° nearly with Deri, but I will 
turn my heliotrope to you. and you may then get the ray exactly. Make !oasta ill giving 
effect to this. otherwise you will detain me3. 
and on 30th January; 

My heliotrope will be up this evening. and directed towards the Delhi flagstaff as nearly 
88 I can do it. If you see it there will be an end of the question .... If not, yon may conclude 
there is some high lll.nd intE'rvoning. that i.. to My. provided you are awake and at your post •. 
a.nd again two days later; 

I saw the Pathan Mosque and the whole of that hill ht~t April. and thought then ... that 
it is 8 nasty place. Perhaps, however, it may turn out, in the end to be the only place likely 
to 8nswer .... But there is another hill about 5~ miles s.s.w. of the flagstaff. on which Mr. 
Olliver went last June, SlId I am equally determined to ~et thnt hill before I leave m~' present 
camp, so that I may ... judge for myself when I get to Delhi, without the necessity of coming 
back here .... The bearers go with 8 flag and heliotrope which you will be so good lIB to put 
up on Mr. Olliver's hill .... 

There is immense difficulty here in laying the holiotrope. for I have too much to do to 
superintend it myself. ... but we must do the best we can, and e.. soon as other difficulties are 
got over, my heliotrope will be turned all day long to your two stationq6. 

He writes to Olliver on the same day; 
l'tlr. R08I!9nrode has got entangled WIlongst the nasty buildings on 1\Ir. Frazer's hill. 
On the night of the 30th I hod blue lights burned both at Karol al1f\ Bnlan,lshehur; the 

former I lost altogether; of the latter I saw two burned at 20 minutes between, and I took 
the angle to one of them. ... Laat night I burned blue l~h!... again at both those places; I saw 
all the Karol ones snd took angles to three of them, but the Bul8lldshehur ones were lost 
altogether, for a west wind set in and turned the whole sky into pea SOLII' .... 

Be prepared against the clearing up of this mist. for it certainly will not IaBt much longer. 
and even now seems clearing away. It will, perhaps, be succeeded by a few fine days, of which 
we mU8t make the moste. 
and to p.o8senrode again ; 

That large ugly town is "') full of smoke that I quite despair of even seeing the Pathan 
Mosque, or tha flagstaff tower through the haze, for even the Juma. Musjid is seldom seen from 
here. All ~his day I have had this heliotrope directed towards the flagMtaiI tower, as oomputed7 • 

. Mr. Olhv~ and }II'. j\Iurphy are both ahead, working out the ray to the northern station 
whieh. aecording to t~e plan now esto.~lished, ia done by a minor series of triangles closing in 
the two enda of the line. The mode IS most certain but rather tediOU8, and your aid would 

I N'arr. 1833-4 ( l'il>-!I ). • Wm. Fruer's hou .. wu the historio Hindu &&0'. MUle of 18117 For 
_nu of t~.e old buildiDg~ on Ridge ••• F&IIIbawe; Bullock; Barkar. I DDn. 32\ ( 104-5 l, 26-1-34.' • ib. 
( 112-3). . Ih. ~ lIf~7), Gullatan. 1-;-2-34. "ih. (117-8),1-2-34. 'Btandontbe Ridge and try to make 
out tb. President I Ho ..... .., .... tbe cIty. Wait for the rain! I BHP. 
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be invaluable to me, for I cannot leave the instrument, u.nd am obliged to remain and compute 
the data which other people send in .... 

Mr. Murphy's work with my little instrwnent ia the very best. secondary w~rk I h~ve 
ever seen, and he will Boon turn out quite a first·rate perform~r. He IB zealo~ and mdefatlga. 
ble . works BB hard OB I want him, never spares hiIDBelf, and III most. correct m all he does. 

i intend to carry 11 minor series ... from the Delhi Pathan Mosque station to Gulistan, aid .. 
3 to 5 miles or upwards if the weather permits, and ... find out exactly how the ray lies .... 

The Mosque is a detestable building. I am sure I shall never be able to build 0. pilIar on 
it 4 feet high, with circu1a.r Htone at, top, 48 inches diameter. It will n.ev~r bear suc~ 0. weight, 
llBBty rotten old building as it is. Can you not get clesr of the bwldings, standing on the 
hill on 0. pile of our own milking, such BB we always have in the G.T. Survey T 
and the following day; 

You are weo.ring me to fiddlestrings about this Dollu ray. My heliotrope wa..~ directed the 
whole of yesterday at the proper elevation, and at an angle of 55' 6' with Deri .... Are you 
not aWlLl'e that if 11 holiotrope send ... it rays at a particular elevation in any direction what-ever, 
if it is not seen at the preci.~e apot, it mWlt be "oon by going either to the right or left, unle .... 
there be some high object in front which obst.ructs it? ... 

Go to the right and the left, and to the front, until you do see my Gulistan heliotrop~, and 
note how fur it is out .... If you do not take some pains ... yotl will neversuocoed, and I may 
be detained here for the next 6 years. It is pleo.sa.nt enough for you. I dILre say, near a grand 
cozy city, but for me and all ILbout me it is a groat nui.'lanco, I !<Ssure youl . 

Evorest's pationce could not hold out; he called Rosscnrode in and writes to 
~Uiver, who was now shewing lights from Dateri ; 

I saw the Bui>1ndshehur bill" lights to'lught very cloorly burnt. &! soon as dark, at 20 
minutes in~rvaIs. It is plain we have a spurt of very fine weather, and if it, is a., clear tomorrow 
evening lIB it was this evening, do you burn 4 blue lights at 20 nlioutes intervaL" as BOon as 
dark. If we are so fortunate as to have no trees in the wa.y, they will probably be seen .... If 
it is clear and they are not seen, then the minor series is the only way. . .. 

Mr. Hossenrode's heliotrope on your hill [Tallmtom] has been seen and intersected; 
oot so on the Pathan Mosque .... ~Ir. Rossenrorle is ~conducting himself. ILnd I have 
ordered him back to camp. Desire Mr. Murphy to proceed immediately to Delhi, and select 
a sta.tion whence Deri, Gulistan, Dateri, and Mokari, can be seen, and when he has got a 
point ( whioh I would have rather on the solid hill than on any building l ... let him turn his 
heliotrope towards Gulistan .... 

If Mr. Murphy cannot rlo without II bllilding. let him try the Pathan Mosque .... I think 
the flagstaff tower may ba made to answer, but you know I place great confidence in your 
judgment, and you IUlow the place very wolla. 

Murphy'l:j serYices were not required, and Everest writes again to Olliver three 
days lat{lf, telling that successful observations had at last been taken to Delhi where 
my brother undertook to burn blue lights [ 119]. I did not slIcceed ... with the blue lights which 
my brother burned, but having removed :\,Ir. Rossenrode, ... and sent out .Tey Ringh and Rassal, 
khaIashis, to take command of the heliotrope, I got the angles with that station most per. 
fectly .... I have given order" to strike the scaffolding in the morning, and have sent it on to 
Dateri ; I move on to DerP. 

Everything went well at Deri, and Everest complimented Dove and Martin 
though he continued to pour scorn on poor ROBsenrode ; , 

I ha~" made short work of. the hill stations. The moment l.\Ir. Rossenrode was fairly otT, 
the. Delhi helIOtrope;; appeared ill full blaze, just within a few second of the spot to which my 
heliotropes had so long been directed in vain. I had stolen a few rays to the Talkatala helio. 
trop? the day. before, though, God knows they were grudgingly enough doled out to me, and so 
I qwtted Guhsta.n about 2 0 clock on the evening of the 6th. 

. On the morning of the 7th I arrived at Deri, and as there W8B no Mr. Rossenrode to deal 
WIth, but merel~ a p~rcel of ~ophisticated nat,iv8ll, with the exception of Mr. Dove at Meoli, 
who managed hL. heliotrope. m a masterly manner, I got OVer all my work in high st le d 
quitted Deri this morning. y ,an 

This morning also I arrived at Talkatala, and still thanks to the absence of my Prin 'paJ 
Sub.Assistant,f?und all m~ heliotropes duly directed, measured the supplemental angles,c:md 
am off to Dellu In the monung to do the like'. 

1 DDn. 321 ( 121-2), I" 2-2-34. • ib. ( 122-4) 3-2-34. the oirouw fI taJF 
eDd of Ridge. • from B08taD, or GnliotaD, ~2-3', DDn. 321 ( I~ ). • ib. ( 13~), ~~.lItand. at •••. 
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He reaohed Delhi on 9th February and wrote to Olliver the same day; 
I am all alone, and have no time to compute at present. I left Gulistan at 4 o'clock in 

the evening of the 6th, a.nd till lllBt night have been on my legs ever since. You had better 
try your own hand at oomputation ; you are quite equal to it ; besides you have Mr. Rossenrode 
&Dd Mr. Murphy to help you, so it is three to one in your favour. You must look on me as 
a worker of miracles. . .. 

The most abominable mischief has been done here. No less than three centres besides 
the position of the flag, omd no. one of them bearing the leMt relation to the rays in which 
they were observed. Neither is anyone in the middle of the building. 

There would not have bean a better or more solid spot than the gateway of the Khoda 
Jan Khan ka Musjid, alias Ram Dhoara, which has ... been called by us-Heaven knows why
the Patha.n Mosque. I shall fix the station in the centre of that gateway; ... Mr. Hossenrode 
could not have had an easier tMk than to have fixed on the centre of the ga.tewa.y at once. 
The domes do not interfere with any of the raysl. 

Again on 11th February, overwhelmed by correspondence; 
This is gra.nd wea.ther to be sure. It will rain, a.nd it will not. 
I am building a pla.ce like that at Aring [ 40-1 ] over the ga.teway of the Ram Dhoara, and 

the vile ... holiday ha.s completely put a stop to my work, and moreover closed up the 
Trea.sury so tha.t no money can be obtained. The clouds have closed up the sun so that no 
heliotrope can be seen, and it seems a regular combination of heaven and ea.rth to bring the 
operations to a full for stop a time. . .. 

I have no place ready for observing yet; there hM been no getting anything done in Delhi. 
It would be in vain to burn blue lights this weather, and equally va.in to begin lmtil the instru. 
ment ha.e a place to stand on. 

I am overwhelmed with business. No less than 76 letters came in upon me a.t once when 
I arrived. I do not know when I shaIl be able to attend to my own operations a.gain ; it is 
enough to drive one ma.d. If I sit down to compute, instantly some person comes in to dis
tract my attention to some other subject, and I make a. mistake as the necessary consequence. 
It took me hours and hours yesterday, and to-day, letters, letters, pl\ybi\l~, accounts, and 
what· not, have prevented my doing anything. 
[the following day ]-1 find when I wrote to you this morning, I gave you the angle which 
resulted from my computation at Gulistan, instea.d of that at Meoli. ... But when people 
are coming every instant to distract my attention, I am eternally making blunders. I cannot 
compute unless I am quite quiet. I find I have ma.de a blwlder in the preceeding computa
tions from the same cause2 [ 10<)]. 

All round visibility from the Ridge was exceeding difficult to arrange, and it 
was not until the 22nd, after two week's troublesome work and help from Boileau, 
that Everest was satisfied, and able to leave for Dateri. He had in the end to 
abandon the Pathan Mosqua, or Ramdoara, and the final observations were made 
from the building in Fraser's compound known as Pir Ghaib, which, he writes, 
derives its appellation from a ama.ll darga of a mahomedrul saint of that name. The 
observatious ... taken on the southern dome of the building. Through an aperture in the key 
of the dome, a mark ha.e been normally placed on a piece of brass inserted in Et stone buried 
in the floor of the lower ~tory ; this mark is [ 39 ] feet below the upper station mark. The 
da.rga is strongly reinforced with buttrBfllles, and a stage has been adapted to the pa.rapets 
surroWlding the dome so w. to isolate the observer from tho instrument3• 

FanBhawEl in 1902 describes it as an observatory 
which stands on the highBHt pa.rt of the Ridge, '" in all prohability the tower upon which a. 
chiming clock was erected by the King. It is popularly known 08 the Pir Ghaib, or the hidden 
Mint, ... from the lmdergrOlmd galleriea which connect it with the plain to the north4 • 

The building wa.s the look-out tower of Feroz Shah's hunting palace. Not 
knowing of its adaptation as a trigonometrical station, Bullock "Writes in 1951 ; 

One of the rOOI1l8 on the ground floor hw. a circltlar hole in the centre of its stone ceiling; 
directly over it is another hole in the roof of the room above, and on the top of the second 
hole is a hollow lJlB80nry cylinder three feet high. and 4 inches in diameter. Through this 
lII!J!'iClB of apertures there i~ thus a clear view of the sky from the room on the ground f100~. 

I DDn. 321 ( 135-8 ),9-2-34; also known 88 Cboubnrji, or" four towers". Bullock ( 26 ). • DDn. 321 
( 138-43 ), 11 4: 12-2-34. • Meridional Are, ( 2111 ) ; the oorrected height 39' from Trig. 63 H ( 1 ) ; cf. Htation 
at Arin~ ( 40-1 ). • P&DIbaWI ( 68 ); cf. note on "hidden p&l!88ge", SIa"' __ ", 16-Il-1051. • Bullock 
(26-7 ). 
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In other words Everest W88 able to get good all round view from his instrument 
that was cent~d directly over his markstone that W88 buried in the gro~Dd 11.00:. 

From Dateri Everest called on Peyton and Logan [ 165, 172 ] to help In locatmg 
stations along the Siwii.lik range; PeytoD was to go to Hardwar 
and select two stations, one on the Kunlrul hill, which is on the west bank, the other on 
Cha.ndi Pahar, which is on the eo....t bank of the Ganges .... Your station on the Chandi Pahar 
should ... command a clear view [ westward ] ... for which purpose it would be better ... to select 
it on the west side of the temples. Having done this ... lind out whether the Amsot or Tirnli 
hill and your Hardwar station are visible from each other ... by ... heliotrope. If they are cer· 
tainly visible it will 8/1ve trouble, but if not you must select one or more of the highest inter
mediate points on the range, and clear the jungle forthwith. . .. 

Find out by hook or by crook, and fix the directions of the heliotrope at the Hardwar 
station to AmBot, GndlmlL, and Bhulsna. . .. I will shortly send you up some of my ablest 
heliotropars with their instruments .... P.S. A looking gla . .' .. ~ with 0. hole cut throui!:h the 
silvering is an excellent. Bubstitute for a heliotropel. 

He was iJlsi~tont on speed; 
Make yourself acquainted with all th""" loca\iti"., and b" untiring awl alert. Don't go 

to sleep, for we are all gl'own very active in the G.T.S. camp, and C8Jl110t brook the delay of 
easy.going gentlemen. .'dy Ia.~t holiotrope will quit Delhi in the course of 0. d"y or two .... I 
shall send th"m up to you, anr! "" th" heliotropefd have been trui.ned to habit!< of alertness, 
you will be so good as to det them an exumpl" to eneourage them2

• 

Whilst Everest was hustling lIorthwards past l\Ieerut, testing ono point after 
another in his effort to get symmetrical triangles, and with Boileau and Olliver at 
their wit's end to satisfy him, he left several of tho stations to be occupied at leisure 
by Wilcox, who, he writes, "still exerC'i.~e8 his superintendence. at Aring in hopeless 
despondency". The atmosphere grew desperately thick and murky, and many blue 
lights were burnt to no avail [ 105-6 ]. He writes to Keelan from Dholri ; 

You have, of cOl~O. not burned any blue lights as yet. The.atmosphere has been so hazy 
that I have hardly boon able to Aee my lamp which is hardly ! a mile off. The only way is 
to wait patiAntly IUld be pr"pnr",1 for the first favourable opportunity .... 

MAantime employ yourself in raising th .. mast H •• high a..~ you can ... for without that there is a 
very poor chance of my heing able to Aa" it. There are some very hi"h trees in the direction 
of SWni ... whieh hl,wk up the horizon altogether. I have bAen lopping Rome of t.he highest, 
and if I could rind out oxactly which of them lie in the way, I wOlud tloor them immediately. 
but I ca.nnot say exactly, from not knowing the precise direction of the ray. 

I have sent out Mr. J\Iurphy to tr"",e out the ra.y, and then perhaps I shall be able to find 
out what. I require. In the meantime, as I said before, do be patient and watchful, for this is 
one of the greatest difficulties we have yet had to encounterB. 

It is hardly surprising to find that there was an accident in handling these heavy 
masts, and Everest writes to Dove on 5th Maroh' ; 

I hear from Mulhemn that you met with an accident in a fall of the mast, and I send my 
palanquin to bring you in. You had better therefore return to camp in order tha.t we may 
look after you. I eend out Mr. Martin to give the time to Chitakun when the blue Lights are 
burning, n.nd if you can lend him your watch it will be an accommodation. Do not detain 
my palanquin, hut como bRCk as quick as you oon without hurting vourself, for the fine weather 
is going to begin, and the morning broke propitiously. . . 

and to Olliver ; 
Tha SWl rOlltl very bright and propitious this morning, and I fancy there is another spurt 

of fine weather coming on, of which we must make the most .... I have seen the Ramdhoara 
helio~rope ~rom .t~e ~caffolding [ 000 ]. If no tree is in the way I expect to see your flag at 
S~oh proVIded It IS Ingh enough. I expect also to >I"" the Dateri flag. The ray to Saini will 
gIve a great deal of t.rouble. being frightfully encumbered with trees o.nd villages [87] .... 

I think a minor series will not be necessary for the ray Dholri to Saroli, and I only set 
y~u abou~ it becau!16 it is AS WAn to employ these nASty pea.soup days in that AS not .. Bull 
L~eut. BOIlea.u and I have between us deviaed 0. shorter plan, viz .. to start from the scaffolding 
WIth a perambuJat>or in any direction, and make a chuin of lIS long link.~ ss we (Jan, terminating 
at the st,atinn to he fOlmd [ 32, 79 1 .... 

• 1 DDn. 287 ( 305-6 ), 27-~34 : Peyton'. angle. book, 4th F~h. tu 11 th April: OBO Camp. 1t(.9/4.G.ll.6. 
DDn. 333 ( 28-9),4-3-34. UOIl. 321 ( 17~). • Dnve w ... back at work by 9th. 
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This ... will be indispl'n.qabll' in the ray from this to Saini. for it is domineered by 80me very 
higb trees about 6 or 8 miles off. Mr. Murphy started on this work this momingl. 

Even after the turn of weather things did not go too well ; 
Dholri seems to have been a bewit~hed place from beginning to end; r get flag~ and helio· 

tropes, but something or other happens to prevent my seeing blue lights. r do not know 
when we shall recover the effects of the first night's burnings in that vile pea-soup atmosphere. 
All who have gone out since seem determined not to fall into that 8lTOr at aU events, for 
however clear it is they will not burn at all. When the lights are burned and seen distinctly, 
either a tree is in the way, or the pole breaks_ 

Two days ago I sent out Mr. Murphy ... to find out the direction to Saini. He has ... sent 
in his work. which is the most complete jumble and confusion imaginable .... Thus the only fine 
weather is €'lI\ployed for the purpose of wasting my beautiful blue lights. 

r have sent out a positive order to Mr. Keelan at Saini to burn foul or fair, both this evening 
68 soon as dark, and 'omorrow morning at 4 o'clock. If the charm is dissolved, r shaU see 
them, but Lord knows, some pole will break, or it will get misty, or the harkara will not arrive 
in time, or some high tree will be right in the way. 

I ha\'e been interrupted in writing this letter. The pole broke at Dateri, and the light 
stood only 54 feet high. Lalu got up and burnt them in his hand as high as he could reach_ 
Mr. Keelan burned last night, and wiU not burn again till tomorrow morning .... 

I do not know what has become of the digging implements. ... I fear some has been made 
away with. Likewise the 1,200 fathoms of cotton rope which was supplied about six weeks 
ago. I cannot imagine where it has all vanished, and everybody is calling out-No Rope I 
No Rope! Give me Rope ! 

The new system of ray-tracing had proved its value [ 79 ] and 
Mr. Murphy's work was reduced to order by Lieut. Boileau, anrl the ray fell on a high pipal 
tree about 2 miles off. This was deared away before nightfaU, and tillS morning at 5 ... the 
Saini blue lights glittered above the mangoe grove behind the high mound of Luval. Mr. 
Murphy's ray was correct to within a few seconds, so that the new method [ by perambulator] 
is as accurate as need be, and, much more expeditious than the old. 

\Vhen you follow the new method, please to draw up the observa.tions exactly as they 
are registered in the angle book, and be most careful not to substirute A where B should be, 
for in ... that consi~ted Mr. Murphy'. en-or .... r can take out the differences myself, and like to 
trust to my own computRtions .... If I had your observations I could compute the ray whilst 
we are putting up the scaffolding tomorrmv. 

Mr. Murphy started on the forenoon of the 5th, complet-ed his work on the 6th, sent it 
to me early on the morning of the 7th. The blunders were rectified by 2 p.m., and by sunset 
the obstructing tree was felled, and the morning of the Bth the blue lights were seen. The 
distance is 201 miles .... !t ... shows how much people can do when they like to exert them
selves. He will turn out n very clever IIJld first-rate man, r am sure; method is all he wants2• 

Hot weather storms come suddenly and with great violence-a lot of dust with 
possibly a little rain-and a drop in the temperature. They interfered seriously with 
observations, and Everest writes to Keelan from Begarazpur on 16th March; 

The storms, r suppose, have deterred you from burning, and you will have acted quite 
right in refraining; but now attend. 

The storm suhsided this morning at i past 5. If you had burned a blue light at that time 
and I had been on the look-out for it, I should have Boon it ; but I took down tbe instrument, 
and I suppose you did not burn, but want quietly to hed. IR that not so ? 

l\ow, if the storm 8S8SilH us again at, 5, we will wait till it is /Ill over, and if it is BllcceeJed 
by a calm, you must burn one blue light as soon as the atmosphere appears unruffled, and 
burn as many "fter it at 16 minute i.ntervals a.s will bring you up to 1 of an hour before sunrise. 

If tbe sky is clouded but the atmosphere free from agitation, you may burn your last 
blue light at RUnriHe3• 

To complete obse~vationB at Begarazpur, Everest laid on a definite programme 
for K~elan .and Martm, who were showing lights at Saini and Sheopuri, two lights 
at a gIven mterval from each station in turn'. This did not work according to 
plan, and Everest writes to Keelan after midday; 

You are, cortainly mO!lt iITf'gulnr. Who hut a hR-If-crazy person would have chosen a time 
when it was blowing great glUlS to bum hi" blue lights in utter defiRncl' of my orders, and you 

'from Dholri, n-3-34; DIm. 321 (178). 'ib. (183-6 l, to Olliver 7/S-3-34. "ih. (193),16334. 
'i!'. (194--3),17-3-34. 
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certainly did thia on the morning of the 17th .... The kho.lo.sie l,ellR me yuu be~n "t 4. when 
WRB obliged to hold un with both hands tu Mve myself frum being hluwn off the "",,!folding, 

and neither lo.mp nor ta.per oould show its nose1
• 

Keela.n continued to be unlucky [88], and was recaUed two daYll la.te~
.. The naik of my escort, Shekh Ahmed, is sent out to take charge of the statIOn 
and to burn blue lights under instructions which he has received from me [4I2 ] "2. 

Continuing to storm and rage at each and all of his assistants in turn whenever 
a.nything went wrong-standing to his instrume~t for ,many hours throu~h the 
evenings and again an hour or two before dawn till 10 0 clock or so-spending the 
day at c~1Tespondence or computations-insisting on h.is aBsistant~ ?enciil1g in .their 
ro.w observations BO that he might compute them hlmseif-pralsmg--scoldmg
jeering-mocking-and sometimes patiently explaining-Everest steadily brought 
his team and his t.riangles within view of the Siwiiliks, 111\(1 wrotH to Peyton from 
near Hardwiir on 3rd April ; 

The i'1-<t,rurmmt will be o.t Cho.lIllni perhaps in the ,\fternuon. TOIllOIT"W you hud h€ltter 
turn the Khasrao heliotrope to Chandni. Leaw' it '1I111er charge uf a I·;treful pArsoll with "rders 
to be mosl punctuo.l froIll sunrise till 10. anti froIll ;! I,ill "Ullsel,. alld t.h€lll I" HnA t .. lIleet me at 
Hardwar. I shall be glad to Ree you in Imler to di.cus" t.he a!fair we h'H'" in hund .... \\'iIl 
Chullellli ~OIll"jCt with )Iohan 1 If not. will Selimpur ~onne"t wil,h :\Iohall 1'1 

The Ia.v-out of stations along the Siwiiliks Wl1S exceedingly troublesome; 
Tho .e~ioo qllitterl the last of the ijonthern hillA '1t the Dolhi .t""t·i"'l. It "ame "11 t.he 

Sewali" hillR at I,he Chamlni Pl1ho.r. neo.r Harrlwar, whit'h I int€llllle,1 I,,, I.,.. t,h" eastern point 
connecting with the Amsot hill .... a transferring point for my propo.e,1 h .... ". The AmRot hill 
being. in fae.t, the only peak visible both from the .ite of the hMe·lin" and th" "tati()n~ in the 
plains. it was absolutely neces.~ry tho.t whatever point wa' selected t.o !.he ,,","t "r it. the rays 
from it to the west anti south mll .. qt be I,horoughly unobstructed .... Chan.lni Pah"r wa~ Hot 
founll to aHswer .... allll no fewer than 6 other st .. tioll8 bR.d to be o"cnpie,1 in the Sew .. li" range 
before one Wtlo8 fOlU111 which would serve the p"rpoqe. That olle ... ha.~ been ('alled by me the 
hill of Dhoiwala, which is the n"arASt village. an.1 ahont 7 01' 8 mile. from it ill t,he Dun. 

But the ray ... to the Amsot station was not unimpeded. It fiallkoJ t.he rang" of hijZh peaks; 
Olle of which stood so exactly in the line that. though the AIl1-~Ot heliotrope conld he seen ~1ea.r1y 
by a person Kto.nllillg 10 feet to the sonth. yet at the only ~pot ~llitable for a ~tatioll it was 
utterly obscured except immediately after ~lInri..e. The clet,action an,l .Iemolitioll of t,hiM imped
ing peak formed 0. new ,Iifficulty .... Before the approximate serie .• ('ollld be "ullnectell with the 
propose, 1 hll.,e ... S puint. h"d to be selep-ted, ami one high penk raze. I ahout, 211 feel,. ... 

In the 8ewalik range there are no viUage~ wlmtever frorn \vhich 8uppli,," "an be obtained. 
No water except after heavy rain~-no guidM to show the p'1th. if any exillted-no n»mes by 
which the divers ent.ungled peaks lire known -anti, except at the paSSffi where people are 
maintained by the State. no vestiges whatever of anything in t,he Ahape of hllmanit~·. 

Wild elepho.nts range ... through the ravines ... leaving their t,r,tCOS in every direction. They 
are snared there, these lonely dismal hills being set with frequent pitfallH f'>r ... elltrappin~ them. 
... \Vbere a vagrant mo.le, or stray female who hll.~ lost her young. elWolmters a pl188ing 
traveller, he must owe his escape to hie dexterity anel good fortlme. for de..troy him they 
certainly will, if they co.n .... As to tigers, it ill the regular den of those which infe .• t the Dun ; 
their own choi"e place of refuge from that Ilotorions hlmting ground .... 

Amid~t th88e and such like difficulties ... 1lt\Ch of I he 8. peak after peak. hlld tn be ,\8cended 
in vain until the right one was selected. The alarm ... spl'earl among;.t my followers-the terrific 
stories ... told of ho.ir·breadth escapes-the bragging o...'<Aertion. of some of the ,*,)loy~ who vaunted 
the number of cartridges they had expended, and the mlmber of balls they had lodged in the 
bo~ies of wild elephants,. when in reality they had doubtless been only firing to assuage 
thell' own. fears-rende~d It lDcumbent on me to be nowise chary of personal exposure'. 
Both Olhver and BOlleo.u shared in this strenuous hlmt along the Siwiilik range. 

On 7t~ April Everest .wrote to Wilcox, whose slow progress away to the south 
had le~t him out of the pIcture for a long time, a.nd aoknowledged 
two prlvate letters ... dated the 21st and 31st March, written in a hand which it tak&l me time 
to read .... lam terrified to think how many letters lie unanswered o.nd ullopened. The receipt 
of a long letter now m'Lkes me shudder, 

1 DDn. 321 ( 197). 174-3 •. 
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The long delay which you made in the neighbourhood of N~h put ?,Oll out of my recolleo. 
tinn. . .. I havt' 110 leisure to think of any but those who are unme<hotely under my super. 
inl.endt'nce .... Aring to Noh ... could not have occupied me two days ot the utm~t. I sicken 
to think how long you hove taken about it. Pohera to Nob ... wou.ld have detamed me less 
than 2 dav~ ; ollly the high trees neBr Pahera seem to have be8ll ID the way. 

Now'-::whilst you have been occupied on these two rays-I have advanlled from Delhi 
to Hartlwar, ha"ing visited 13 different stations, cleared 8 rays, and taken 22 regular sets of 
angles, all with blne lights which ~·ou pronounce to be impossible at thi.~ season of the year. 
Gt'nerally speaking, blue lights are seen better at this sea8on ... thon any ol.her. All depends 
on t.he d8fll'!'e of attention that is paid. both by him who burns, ami him who observes. If 
you jl;iVl' 'proper in~tructions-and these instructions are properly attenderl to-and both 
parti~ be 011 the alert and watchful-... the blue lights will be seen w",ll enough. There is no 
fanlt in tht' season or atmosphere .... 

In some cases the blue lights at 19 miles off threw as strong a light, AA th" plallE.t Venus, 
project·ing a pe"'''ptible shadow .... But then I have been ever on the wnt,eh. my people knew 
me too wt'll to neglect their business. and 1I0t a moment has been thrown away .... Though 
weary for want nf sleep, and worn out with watching. I have ne""r indulged in rest until all 
that dep<'.ll"~1 on my imme<liate exertions was fulfilled ... I have set about clearing a ray at 
2 p.m. and ob""r"",1 blue lights through the gap at four hours after midnight ofth", same day .... 

"'here there i~ no chance of altering the sites of 2 stations. I clear nway I·r""" without any 
kind of remor~e, but I make sure of that point first. If at any site u"ed in I he approximate 
series it should appear that the ground is not so well adapted to buildinj:( as nt- It littl" distance 
to t,II" right- or I"ft, I forbear to cut one superfluous leaf'. 

By the first of May he moved up to observe at Hathlpaon and Banog and 
reported the successful completion of the se!l8on's work on 12th, thanking Govern
ment "fol' thc ample means placed at my disposal"2. He writes elsewhere; 

I t"ok th" field m~·s"lf ... on t.he 1_10 of November [ 1833] .... and by the end of the following 
April I 811l·c ...... led in ... If'{'ting all Ihe stntions-furnished the architecls with t1l'llwinl£s ... of the 
toO"'''''''' to bl' erected ( seventeen in nllmherl' )-mellBured all the angl,,"-... an" tra"e;1 out the 
Bit .. of a b""",line in th" valley called th" Dehra Dun .... The lahour Wtl'" tremendous .... 

1\6Hr Bharatpnr, in latitude 2io 14' is the hill station of Madoni, th .. lnBI. nut.lIral height 
which opcur>; on the e&Iltern flank of the series for upwards of 215 miles of rlire<'I, distance. 80 

that in proceeding further northward the sta.tions were to be fixed in lan"" present-in!! nhsoluteiy 
A. dead flat. At Delhi, in latitude 28° 41', is the last natural height on the w .... tern flank, 
... further north than which all the stations on bot,h flanks were ... to be fixerl in th .. SBme 
undeviat,in!! plain for upwards of 100 milee4 • 

He could justly claim that thl're was "no instance on record of It ~ymmetrical 
IWI'il'S of principal triangles hu\'ing been carried o,"pr a cOllntry similarly 
circumst anced" 5• • 

He now 8pent t!le rains at the Park with several of hiK assilltants, computing 
results and preparmg fO.r next season's operations-designs for thc great towers
planR for th", new b3lle.lme-lengthy reports and correspoll<il:'lIce. His office staff 
were h{)uSf'd at llehra Dun [166 J. 

OBSERVATIONi'!: DEHRA 1'0 SIRON.J. 1834-7 

Mt.er the rains Everest ~ade his expedition into tIlt' hills [ 26 1 visiting Keder
k&~ta, c. 12,540 ft., Nag Tlba, and the Chaur [m, 3.0; pI. 5], and taking obser
vatIOns to the IInow peaks ; 

. In the "lid c~f the following. August, I proceeded on an expeditiou into th" mountHin .. with the 
vle~ of dewrnllmnj( how far It would be practicable eventually to advance I,he approximate 
~n .... rnto the 1.l(Jrthe~ m.owltainR. RO that on my return to England I might "onvey illfnrmB' 
tron on that '''''lit, whICh IS one of much interest to scientific mell .... 

I returned in the end of Octo""" to make preparations for the final IIIoa.uremelll of the 
ba....-hll .. In th" Dun I 51 ]8 . 

. 'Dim. 321 (22+-31 ). 7-4-34 from (:handni. 'DDn. 286 ( 127-8), 12-ii-34 • inohlll .. 3 converto<l 
bralldml!l. • En .... t (8-0). 'N.rr. IH33-4 ( I ). 'lb. (71) aDl(le.huok, OR~. ('oDlI" 1"-17/111 ; TH.. IJ ( 11. 33I,:UII). 
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He oompleted the mea.surement of th~ De~a Dft~ base-line. in February 1835, 
and then conneoted it to the surrounding hill statIOns, DhOlwala, Am80t, and 
Banog, whilst Waugh made a seoond measure~ent [ S2 J. .. . 

Beooming seriously ill, he had to abandon hIS. plans for an Imme<ho.te start WIth 
the southward observations, though he sent Ollivtlr and R0888nrode to clear raya 
towards Delhi. As the towers were Dot yet ready, all field work was olosed down 
SOOD after the oommencement of the raint!. 

In Ootober, Jones,a young engineer officer of promise, was ~nt down with O~ver 
south of the Chambal, to try and straighten out the triangles just north of Gwalior ; 

The Btations in the approximL1t~' work ... w(lre "elacterl in very unfavourable weather, and 
there was III unsightly hand "'~ it Il.ppro[\('h"~ t.l18 Dholpur territory .... ThiM party left my 
h8l\dquarters ""rly in OC"toblll" 1835 alld joinecl me ill February 1836 ... . 

I eommenc",1 operat.ions mys(llf early in October, hnt the doplorllh(" .t .. to of my hf'alth 
WBI! for ~ome time a serious drawbltCk In ltny netiw, prO~reR"l. 

Being anxious about his health, and having been under medioal treatment the 
whole of the rains [ S, 315 ], ho oalled Waugh from the Ranghir series to usllist in 
observations, Logan having made a start from Amsot and Dhoiwala. Everest 
hoped at first to cut out the two stations on the Siwiiliks, and oonneot Banog direot 
with the northernmost stations on the plain, but this did not prove possible; 

Ballog ... i. th" first transferring point ,·"nneet",,1 with the b8",,·line .... It is a hack peak 
of the range of tha ~uh·Hirnallty" 011 which Ma.~lIri. Landour, etc., aro situltwd, and i .. 7,544 
feet above the lew,( of the ~aa2. A more eligible point for It stat.ion CllJlllOt well be imlLgined 
for, being the highest. eminence on the range, it commands all extensive view, anll the summit 
being earthy and rounded into undulating land, there is an abundance of room for enca.mping 
ground. I erected a platform of masonry 14 foot square at top, and cut a road to the ortation 
2·11 miles long, with a slope sufficiently 8Il.."y to a.llow the conveyance of the large theodolitel. 

The angles to the two ends of the base, Amsot, and Dhoiwala, were taken in May 1835. In 
October 1835 I commenced to take observations for azimuth but, my inability to stand at tha 
instrument ha.ving fOrPed me to ahanclon them, t.hey Rtil1 remain ... for further completion. . .. 

The st,ation of Am.ot is on t,he highest poak of the :-;,'wltlio rango, ... the only eminence 
on th"t range which will serve the purposo "f crmn,",cting the b,lga·lina with the principal 
Rtations in tl", plnins .... Its height iR 3251 f""t "bovo tilt) "Oil •••. The formation of the mnge 
generally iA very friable ... and, nR larg') 1II,l.'l."os ... annually ftln in from I.ha ,,,,tion uf the olOlnent~, 
... neither this hill station nor that, of Dhoiwala mm h .. 100kOll on "A lil<ely to endure for many 
years'. On thi.~ al'Cllullt 1 "trelluou<ly endeavourerl to disp"ll.~e ontiraly with t·he Sewalik 
ranga .... To ,w,·ompli"h this with any rugarrl to symmeh-y wlt~ .•. lJllite irnpoHsible .... 

Amqot was visitAd by me ... in April 18:15 .... Pnrt of th .. allgll'_" havinJl: remained IUlobA8rvoo, 
it wo.q revisited in Octobt'r ,md November .... In both these instances the large theodolite 
WBI! entrusted to Me&<TS. Logan nl1rl Peytull, t,he ext,reme severity of my illness not allowing me 
to rise f!"Om my bad6• 

Leaving Dehra on 22nd Ootober 1835, Everest started out to observe the triangles 
he had laid out with so muoh labour, working from the great masonry towers tha.t 
had now been oonstructed to his design [82-3]. He had much the same trouble 
across the doiib ItB before, and the assistants, Keelan, Murphy, and Dove, were kept 
extremely busy with heliotropes and blue lights. 

On the IHh November I arrived at the t,ower of Nojhili, which is the northernmost [ 15 l. 
On the 12th ... the I~rge theodolite which WIIB constructed by my direction by ~1r. Barrow 
.. t 1"lIt relWh"r1 me Ul good and effective conclition [ Lp]. I thon found it prudent to ordp!" 
Lieut. Wangh Lo join my helldquarters [315]. 

Lieut. Waugh joined me at 8aini station on the 3rd JWlUary; he h ..... made hillllilelf 
eminently useful and fully equalled the high expectation which I had formed of him. 

The ~o.son hllB been mo~t unfavoumble. Previolls to my arrival at Begaruzpw· on the 
11th December, there were oCCIU!iono.lly both da.vs nnd nights which admitted of good and 
steady observation, but from that date onward~ to 4th February the lower strata. of the 
~t~08phero seemed to be chocked with an n.collmlllntion of Rmok" and vllpour >in ,Iense 'lI> to 
hTmt tho \flOW t.o H. \"er,\' row rnileRe. 

'Report, 30-ll-:lti ( !.-l I· 'lUoo."l \ ,,1110 1433 'road ,·ut unll.r 8upervioion or K&\JoUJ)8; .till 
eziata 1951. • Both in good condition in 1950. • Nar·r. IR:J.I .. ii ( 37-11). • Report ( 1836) (~-81; 
cf. GT8 8"". 11 ( i~ ) & M.,itlimral .4 •• (uvi·-vii). 
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Observations were c81'fied steadily south, Everest and Waugh working on either 
flank until 1st May 1836, when. the hot, dusty weather ~roug~t work to a close 
on the line ,Juktipara to Pagaro, Just south of the Chambal [27, pI. 4 ]. 

Spending the rains of 1836 in Mussoori~, E.v~rest ~tarted out again on 1st Ootober, 
acoompanied by Waugh and Jones, and hIS CIvil assIst~nts. He erected a.n observa.
tory and observed an azimuth at K~ana, the s~atlOn he had established near 
Muzaff'arnacrar as the northern end of hIS astrononucal arc [ 98 ], a,nd 
on the 10th" October 1 continuad .. ,to the i'outhwan\, anrl reaeho(1 Dholpnr by t',he 2nd 
November ... ' Lienten>tnt Waugh was tll pruee"d ... with one part,y to thE' s~atIOIL'. of 
Juktipura and Pagaro, ... anrl thencE' procet,<1 "onthwIlI'<I with the ~riAlLglllut.ion, .whilst I w~th 
the other party n,lvanced along tha high ro"d through lhvniJor untli I l·enche.rl.h.oIRr~, whloh 
is mirlwnv beh .. een the (,hl1mbal and Sironj2, "nd thence oommencE'r\ the .. :remanll?g porllo,n ... . 

Thre~ of the eight stdtion8,.,selected for verifieator,v <tzimuti,. are 'ltu,Ilter! Ul. tlll~ hnl', .. . 
but ... this was not likely to cnu"e much rlel"y [ 96 j, The wholo \~()f,I', trIa.ngullltl.on mcl~ded: 
WaB not ... to occupy the ent,iro 8C1l"On .... As "0.1\1 ~ th" connecclOn WIth the bn.~e.hn? at Slroll) 
hat! bl'en effect,ad, other~ or the ei~ht .... aziml\t1L< Hhould be obHen'orl, .. , ulld ... t,ho vert.wal angleR 
at the stahons of the Doab ...• llOnld he earr;e,1 into ,,/fed,3. 

There was an unfortunate delay at Dholpur, where the surveyors were to cr088 
the Cha.mbal into Gwalior State. Everest had asked that representatives of the 
State should meet him, to accompany the several detachments through State 
territory, and eIlBure protect.ion and regular supplies and labour. He WIIS the more 
particular because of Rosscnrode's difficulties t~ree y~ars be~ore. ~s no.officia.ls 
were there to meet him, he protested to the ReSIdent ID a BerIeR of Impenous and 
tactless letters, Bnd obstina.tely refused to move forward. He and Waugh were 
thus delayed more than two weeks before work could proceed [ 155-6 ]. 

Amongst Waugh's later letters is one from Dhobai station; 
Shergarh cama out. vary well after clearing the rayon Ladarn [about 2 mil",~ N. of 

Shergarh ], and rolling great st.ones nnt of the way. The st .. tion hlls not been raised higher 
than 8 feet, .. nd the cant,re pillar i •... very strongly built .... The depression of Hhergarh 
WIIS taken IaBt night during gusty woo,ther, and the lllmp very faint" and they are as wild as 
might bo expected under such circumstancaA. I have, howavttr, written to :\Ir. Jamas to 
observe simultaneously this evening, and then the depression now ",'nt will not be required. 

We mnrch to KOllsri ... tomorrow ... No cold weathor yet. I trust the Intenes" of ill's 
appearanca augurs ..... cold spring. I expected to have been frozen in tho observatory long 
before this, whereas it is very comfortable .. ,even with summar clothes. 'Ve h .. vo had many sick 
cases in hospital, but since I ha\'o OI·dered tham all up hill where the air is alw .. ys mild and 
pure, they have all got well, but poor Aloo, who has been greatly broken down by fever. 

I hope to procure ... a fine bear'. sk-in hearthrng to ornament the Park. ... The tiger or 
lion continueA troubl08ome at Den, and t,he kho.lasis and sepoys are vel'y much afraid of it4. 

Having closed hi!! triangles at Sironj where he met .Jacob from Bombay [73 ], 
Everest returned to Aring, to meet '\Vaugh who had been revising the ob~ervations 
of the previous season to rectify a discrepancy found during computation. 

Part of this discrepancy had doubtl6BS arisen from over.anxiety to complete the observa
tions with expedition; ... but partly it was attributable to my having omitted the precaution ... 
of isolating t.he central portion of the platform on which the instrument .tood with respect 
to that portion on which the obgervers tread .... 

At Aring the Rtation had been fixed on tha roof an old fll1stellateti building, erected by a 
tribe call"d Gnjan! [ n, 37-8]. Thero were three stories to thi. buiding, the roof of 8IWh being 
vaulted, .md ... f had first bored a cylindrical aperturo 6 inchea in diameter perpendicularly 
through """h roof to the ground ftoor, where a markstontt was IIlmk0. I had raised on the 
upper roof a hollow cylinder of 1l1Monry, surmounted by a circular Blab of 4 feet diameter for 
the inatrnment to stand on anrl, that ~his might be isolated, I had the rafters which supported 
the Oba-\'.".'H st.age placed 80 Ill! to I'9f!t on the walls of the edifice'!. 

This w ....... the 'JlIu,,1 form of construction adapted in al\ the towers in the Doab, where it 
htl.<1 boom found to lUllIWer, ... but in the C8118 of Aring. some uns~""" had aril!8ll from the 
badn_ of the old II18I<Onry and, that this might be remedied. I requested Ueut. Waugh ... 

I DDn. 342 (1S-9). JUDO 1837. I"",,, Gugubem nK. [pI. 4l. IDDn. 344 (111-104) 3-8-39. 
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to ... commence the construction of a pilla.r which. p8f!8ing through all the vawtec:! roon, llhod:i 
isolate t.he instrument. ... . ' 

I arrived at Aring on the 11th March 1837, and there found L,eut. Waugh ... carrymg my 
instruct.ions into "ffect .... As there WBB now no overt semblance of unsteadiness, ... the set of 
angles wa.~ as accurate as could be desired, and this diffi"~I~ Btation .. :wBS overcom.e in the short 
splWe of 2 day.. 1\Iy presellce being now urgently reqlllred at Kalmna to examme the BRtro
nomical ~ircle", and p"t ... the u.~tronomical branch of the department into proper working 
condition. I left Aring Oil bhe morning of th" 16th March'. 

Whilst Everest now attended to astronomical work at Kaliana [98], Waugh 
took charge of tht' vertical ang.les across th~ doiib.. He formed ~our par.ties, ~ach 
provided with an "IS-inch altitude and aZImuth lI~strument with vertl?al clr.cIe 
read by two micrometers", and each obl:lerver made sunultaneous observatIOns with 
three other stations2

• 

Prol!;re" •... wo.s at. lirst /!featly imped"J by bad weather, but as the seBSon advallced the 
atmosphcr" improved to all extent quite un"sual at that period, ... and in the month of May 
was clearer than it had ever beell known "inCH my first arrival in the Upper Provinces .... All 
the obHeL·vat.iuIIH ... wer" completecl by the 7t.h June, two days after which the whole party ..• 
II.8sembled at m~' he"dquurters. 

The marvek .. of refmetioll whi('h weL'e exporienco.1 by Captain \Vaugh ... were of a similar 
kind to those of which I h",'e before spoken [Ill, 235; IV, 105-7 l, but of 0. still more '~tOlmding 
extent .... Inst,,,,,,.,,, l inelllde.ll ... tW{) st'ttilln8 20 mil"" and upwards asunder, tho observod 
vertica.l ttngll' tlnd it·" reciproctll were both ele\'ations at. the same instants. 

Completing his computations at MUSBoorio. Everest reported that the closing of 
the triangulation showed a discrepancy of 31 feet between the two base-lines, that 
would entail a remeasurement of the Sironj base the following season [ 16. 53 ]. 

Beyond these so-called "torrestial operations", he was now faced with the 
essential astronomical observations required at the terminal stations [99-101 ]. He 
had constructed an observatory at Kaliana, some sixty miles south of Dehra, and 
had spent two months there on his return from Sironj setting up the two circles 
that had not beon tested ~illCO their arrival in the country five years ago. 

He was greatly distressed to find that they would have to be reconstructed 
before they could givt' reliable results. He obtained permission to call Barrow up 
from Calcutta to carry out the work at Kaliana, but this took longt:r than expected, 
and the circles were not. ready for service for another two years [ 131-5 ). 

Season 1837-8 was devoted to the remeasurement of the Sironj base and the 
reconstrnction of the astronomical circles. On the clearing of the rains, Everest 
took observations for azimuth at Banog. and the whole estltblishment set out 
from Dehra on the 1st October. Whilst Waugh moved on from Kaliana on 8th 
October. Everest remained there another ten days to start. Barrow on tht' circles, 
and ovcrtook Waugh at Muttra on 22nd. He reached Sironj on 17th November, 
but was so saturated with fever that he had to leave the base-line to Waugh, who 
completed it by ISth January 18384 [ 53-4]. 

On the return journey to Kaliana Logan was deputed to revise doubtful angles 
at two of the stations, this being the" finishing stroke ... to the tettestial operations 
of the section of the Great Arc between Sironj and the Hima.laya Mountains "5. 

REVISION. SIRONJ TO BiDAR. 1838-9 

Whilst at Sironj in ,January HI38 Everest detel"mined to re-ObRfOrye the whole 
triangulation southward to Bidar, which included t.he work of Lambton's assistants 
1817-22. and his own worlt IS23-5. This would ensure that the six dl'''rees of arc 
Bout.h of Sironj would be of the same high quality as t.he similar length that had just 

• •• J Repo~t, 3~9 ( 4j'"",i~ ). • Waugh, .Ton .... 1.0g&n, w. N. Jaml'8. 'M ..... lw"'u A .. · ( uxii-iii ). 
al.~. S.y,.. 'm (VUI, A ). U.port., 3--'1-39 ( 124 ) ; """"on 18~. 118riea north of Delhi WM .treogthened 
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been completed to the north. The remeasurement of the Bidar base would follow 
88 a matter of course [17,55 ]. . 

To give effect to this plan Waugh W8B to start at onoe on the long Journey to 
the south, that he might make the necessary preparations at Bidar, ~d s~art work
ing northwards in the following October. He and Everest left Sll'on~ ~n 19th 
January, and 40 miles to the north on 26th January Everest wrote out his mstruc
tions to Waugh and his request for Government approval [16-7]. He notes else
where the enormous distances covered by this marching and countermarching; 

From Shadaora1, where Captain Waugh quitted my camp, to Hyderabad-at which latter 
place he was to take up his quarters until the suitable period arrived for commencing opera. 
tions-is a journey of upwards of 650 miles. '" The triangulation had been extended by me in 
1836-7 as fill south as the line Kamkhora to BhaorasB, between which and the line Drunargida 
to Malgi there is a meridional distance of 420 miles which had to be trianglllatod ... between 
the opening of the eeeson 1838-9 in October and its close in April, after which both his party 
and that destined to meet him were to proceed ... to Dehra Dun. a further journey of nearly 
500 miles, whence it will be seen that between the end of January 1838 and th .. beginning of 
June 1839, Captain Waugh had to travel...nearly 2,000 mil",,2. 

011 his way south to Hyderabiid, Waugh was held up by a /lbarp attack of 
fever but he fortunately recovered in time 
to ... observe azimuths at Damargid6 ... between 8th and 9th October. This ... achieved, he pro. 
ceeded with tho triangulation in a northerly direction, and by dint of great perseverance and 
energy reached the station of Dhar [20 miles north of Ellichpur] on the 27th :lIarch 1831)3. 

His pre-occupation with the astronomical circles prevented Everest himself 
from re-observing his old work south of Sironj and he sent Renny instead. 
Renny left Dehra on 9th October 1838, and reached Sironj on 24th November. 
He had orders to keep all the old stations that could be found, but to add the 
diagonals of quadrilaterals and one or two new stations. 

Captain Renny reoched ... Gargaja where his first observations were to be made on the 28th 
November, and met ... Captain Waugh in the neighbourhood of Dhar ... on the 27th March, ... 
by which date not only all the revision of the triangulation was complete", but full sets of 
intermediate aZIDluthR had been observed [96] .... Both parties proceeded northward to rejoin 
my headquarters at Dehra, where they arrived ... on the 2nd June [ 1839] .... 

The sucooss ... was ... fully to equal the expectations, ... for now, inBtead of the port. ion of 
the old work between Beder and Seronj being ... a blot on the general Llccuracy of the Great 
Arc of India, it may be looked on as quite in keeping with that to the northward. 

South of the line Pilkher to Ikjhera ... there were ... abundant instLlnces in which errors of 
3, 4, 5, 6, seconds were detected, whilst there were more than one ... of 10 to 12 seconds. In 
the work ... executed by myself in 1824---5 there were also detected here and there errors to the 
amount of 2 to 3 seconds, and in one caee 80 much "" 5" .... The discrepancy between the 
computed and measured lengths of the old Beder base of 1815 of 6 feet 7 inches ... arose from an 
accumulation of errors ... in the triangles [ 16] .... 

. The completion of .this. revis~on brought to the desired conclusion all the terrestial opera. 
tlon between D8IDarglda ID lahtude 180 3' and Banog in the Sub.Himalaya mount.ains in 
30

0 
29', all but the m6ll8Urement of a base·line in the valley of the Manjra [near Bidar J 

and its connection .with the triangulation. • 

For geodetio purposes this measurement was divided into two sections--Damar
gida to Kalianpur-Kaliiinpur to KaJiiina, thereby avoiding any re·measurements at 
Tii.karkhera. [5 ]. 

Though Bs."og, the extreme northern point, ... is ... in latitude 300 29', yet 88 the locality 
of that ~o~taw ~ndere it very unfit for a limiting station of a section, it hOB been used only 
aI! a pnnclpal statIOn for topographical purposes, and for connecting the Dehra D,m base 
with the triangulation. 

In fact, it has not been deemed prudent to approaoh too near to the mighty mountain 
~ of the H~laya range, ~d ... I preferred to shorten the northern section by selecting 
Kaliana aI! the station for observing amplitudes, although it lies 60 miles more southerly than 
Bauog, and 67 miles to the BOuth even of the bllB8 mEl88Ured in the Dehra Dun'. 

I near Dt-adheri U8. [ pl. 41· 'M~rid;o'''Jl Arc (unii;). 'iL. (u:li:l ). • iL. (:11); cf. DDn. 344 
( 18-26 )'. 26-2--39, par .. 11-17; Eve",.t" valuo for northerly deflection at nil",,!! come to 20' the mod . 
value bHlnS 32', 7 [ 104-5 1; GTlI. T,ig. 63 J ( 10 ). ' ., .. 
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Kaliana iA. 88,ronomioally spe6ldng. the northern limit o~ ~he lI8Ction betw~ Sironj 
and the Hima13yan motUltainS .... Ka\in.npW' is ... the southern ?11U~ of the lI8l11e ~o~. and 
alBO the northern limit of the section between Bedar and S~~J. and: .. Dama~ 18 ti., 
station in the vioinity which 88 been fixed 8S the souUhem lumt of this latter sectIon. 

Thus ... the two sections meet at Kalianpur ... nearly halfway between Kaliana and Da~r. 
gida. ... The station of Ta.kal Khera. .•• hllB been aba.ndoned for several rellBons. .... The supeno
rity of the instruments at my oommanri has ~ndered i~ ~ needless ex.Penc~ of tune ~d money 
to meASure a base a.1; tha.t sit<>. especiaUy seemg that It 19 not peculiarly IIDportant In regard 
to 10co,Iitv and that there WIIB alwny!< raaBon to dOllht, its fitness ... because of the high range 
which bO;,~ds the vaU".\' of Ellichpnr t.o t,h" north a.nd •.. lmquestionably ... [ exerts 1 a lateral 

attraction on the plumb.line and leveP. 

CONf'LWHON, 1839-42 

During the next two seasons, IH:19 to 1841, whilst Everest was engaged on 
astronomical observations at Kaliana and Kaliiinpur [99-IOI ), he employed his 
888istants to run minor triangles from one principal station to another by the system 
of ray-tracing. By this means he filled in the cha.rts of the Great Arc with important 
topographical detail of a high order of accuracy [79-81]. On his return from 
Ka.liiinpur in 1841 he travelled through Agra to hand over 
to the Conuni&!ilry "I" OrdnuncIl ... such of t,he lurger clas~ of instruments OB were not a.gain likely 
to btl requireu ••. during my career in Imlitt, and ... I determined to march through Bharatpur • 
... Alwar •... ami Gllrg>Lon. to Delhi; then .. " to Ka.lia.n8 ... ancl so bo.ck to Dehra. My object in 
taking this route wa.s mainly t,o lay down the ... ranges of hills on which my stations of Uhliprli, 
Pat, Meoli, are fixed. and ... these are a.ll on the ray.tracing principle, but carried on by peram· 
bulator in.~tead of minor trianglea [ 32. 79; pI. 4 ]2. 

During 1842 and 1843 he was fully occupied with correspondence and with the 
computations, reports, and charts, of the Great Arc, the final field operations 
of whioh were brought to a close by the measurement of the new base-line near 
Bidar and its connection to the triangulation [ 17). In making good the conneotion 
with the old work, Waugh established four new stations to the south, to replace 
earlier ones whose markstones could not be found. 

In his finltl report of August 1842, Everest reports that the principa.l meridian had 
been tracod AA far as Kedar Kanta and Jharsu3 in the Himiilaya. 

Th" positions of 100 principa.l stations and of 1720 secondary points have been finally 
determined .... The length of two contiguous arcs of the meridian, the one 6° 3' 66"' 973. the 
other 5° 23' 37"' 058 in length. have been mea.~ured .... 

The work ... wa.s taken in hand in Februa.ry 1833, and the conclusion may ... be considered 
OB the 9th January 1842. as the southern section L~ in reality a revision of work executed in 
1824-6 and prior thereto by myself and others. It is proper to a.dd to the perioci ... thab occupied 
wit,h the original oporatioll8, which may be estimated ab nea.rly two entire years. and the 
whole period 'aken up from first to last will then amount, to a.bout 11 vears. . .. 

The means ph.ced a.t m.~· disposal...have been most liberal and a~ple, ."' The result, h88 
ended in ent,ire sllcceas4. 

The conclusion of this great work WIIB acknowledged in the following resolution 
by the President in Council ; 

The Government of India. ha.~ derived credit from the ,na.IUler in whioh Colonel Lwnbton 
conducted the early proceedings of this meOBUrement, and brought IIp the meridiollal series 
from the southern extremity of the peninsula to Bedur in the Nizam's Dominions •... 

Lieut,ena.nt.Colonel EVll.resb ...• ubmits the result of the 3Ilme series oarried up from Bedur 
to SeronJ. and from SOroll] to the foot of the Himalaya, with the deductions from celestial 
obse~ations m~e simultaneously at the three points. The pains taken in every part of th_ 
laborlOus operatlOns. no less tha.n the Auperiority of the illstrwneuts and means at the officer's 
diAposal, warrant the oonclusion that this part of the arc mea.surement bears out the oharacter 
gained for thtl work by his predeoossor, and even exoels it in the nicety of the obeel"vatiODlL 
a.nd in the teAted acouracy of the results. .•. .. 

1 Report. 3-8-311 ( tI ). • Report. 1842 (113-20). 
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Colonel Everest, when he returned from Europe in 1830 pledged to the Hon'ble the 
Court. of Directon to complete this work, contemplated only oorrying up the Arc measurement 
&om Seronj to the HimeJ&yo. ; to this, however, he has added a revision of the tria.ngulatioD8 
betwem Seronj Md Bedur, , .. He h88 lBBtly added a remOlUlurement of the Bedur b888 .... 

These worn of revision and verification ... placed beyond the p08l!ibility of doubt the 
geaeraI and pRl'tioular accura.cy of the entire work. and give a value to the practioal as well 
88 to the scientifio resulte that will be recognized in all cmmtries whore soienoe is oultivated. 

It remains ... io offer ... thanks ... to those by whose serviOOll the wOl'k h88 been thus accomp. 
tished. The name of Colonel Evereot will be 8B8ociated with his part of the work, aa that 
of Colonel Lambton hu been with the preoediDg operations. 

Lieutenant Waugh and Renny ... have ... established claims to high commendation. and 
have proved themselves to be posst.S8ed of scientific attainmente of a high order, aa well IUI 

activity, energy, and lmwearied powers of application and resources .... 
The Assistante and Sub·Assistante IlBmed by Colonel Everest, viz., Messrs Jamss. Clal'kRon, 

OUiver. and Bahoo Re.dhanath. desel've t.o be mentioned with a similar commendation!. 

For later appreciations of Everest's work, see papers by Archdeacon Pratt and 
Capt.o.in Tennant, Phil080phical Tru1UJacticm8 of the Royal Society, 1855, page 78 ; 
papers read before the Royal Astronomical Societ,y in January and .Jlme 1857, and 
the Journal of (-he A8iatir Society of Bengal, vo!. xxviii, page 20. Everest's own 
account is contained in his 1IIS. Report, TB. 7 [II I], and in his Accou.nt of the 
Mea8V,rement of Two Sectio1UJ of the Meridional Arc of India, published in 11147 
with a separate volume of engravingsl [ 1I3 ]. 

Technical re8uIt.~ arl' deRcribed in chapterH VII to X of t,his volume. 

1 DDn. 401 ( 203-9 ). 1 ...... 10-42. 'Re~i.wed. J RIo'S .. x,'u, 1848 ( Iiii ). 



CHAPTER IV 

BARE-LINES 

Colby Ccnnpenaation Bars - Starulard Rods - BASE-LINES; Calcu.tla, 183}-2-
Dehra lJiin, 1834-.5 - Sironj, U'.37-8 - Bi.dar, 1841 - Bomba!1 Survey. 

A
LL Lo.mbton's base-lines had been meatlured by an elaborate steel cha.in 

similar to that used by Generttl Roy on the Ordnance Hurvey of Ureat 
Britain. 

The chief objection to measurement by rod or chltin is the variation of length 
caused by change of temperature, which is difficult t.o ascertain at t,he exact 
moment, of measurement. Chains are furth~r liable t.o intermittent lengthening 
caused by repeated and unequal tension, and hy the wearing of joint~ from 
friction and rust! [ IJ, 257 n.5 ; Ill, 250 J. 

To eliminate, or reduce t.o a minimum, the unc~rtaint.~' of temperature, ('ololllll 
Colby of the Ordnance Survey devised for the Rnrycy of Ireland what he called It 

comptlflsation bar, which should t,heoret,ically h(1\'e the same length at aU tempera
tures. It. consiRts of two ten-foot ba,rR. one of brass. t.he other of iron, firmly fa!ltenc(1 
at their centres, but otherwise free. At each (.nd was a short t.ranSYllrse link, or 
tong ne, 80 at.tached to each component, Imr that as these changed in length with the 
temperature the short link slewe(\ in position. r<;lwh linl{ carripd It dot ~() plact'(l 
tha,t t.he (iistltnCe between the (lots Rholllrl mainta.in a l'Onlltant If'ngth2. 

The bars were supported on bra~~ m lien; and enclosed in a. woociell case from 
which the linked enrll! projected, Tlw full apparatus includerl six such component 
bars, earh lIlonntt'd on a. pair of trestles. For adjuHtment and meltRuroment t.here 
were sev{\Il microscopes each with a pair of eyc-pil'clls about six inches apart, 
which distance wa,~ precisely mea .. ~ured by the microscopes and added to th,tt of the 
co III pensation ban;a. 

These bars hau been first nRed in Ireland in Itl~7, and EvcreHt. "learnec\lhe use 
of thern ... whtln ... lrying t.hose made for the E.!. Company on Lord's Cricket. Ground, 
St .• Tohn'H Wood Road ". He made various small impro\'ements in India later4. 
The measurement of a hase-line near Calcutta was his first major task after his return 
and he took an early opportunity to Het up the apparatus in working order. 

On ·Friduy. :'Irar(1h 11th 1~31, t.h" "lass of Nat"ral History >lnd Physi('s [of tho A~iatio 
90ciety ] ... proeep,rl",d to tho inspection of U,,, n"w pompensatilln ht'r ..... TllI'Y were placed ... 
with the vllrious npp.uatus mounted to show the con~tl'lldion, the l1<ijustnmnts, Mc. C'aptain 
Ever".t f'nt.ered into a cOlllplete a/HI highly interestinl! flxplflnHt,jun5 . 

The Illeasurement. follows a regular routine; 
The app1U'n/,u8 is arl/'pte(1 tu lllea,'"ro u Imlgth, I\t on" timo. of 63 I'.ut. ut' whieh 60 feet 

ie obtained frum the six bal'H, 2·5 feet from the five mil'ro"ctll'e.~ eonne('t,in~ t,he ban!, and 
. (; funt from the hnlf.lengths of the twu en(i mi('.I'tIHcOl'''"' 

The lllOOStlrements being invariably hori:r.ontal, ... "'H18i,lerable mtre i~ taken to soloot 
a strip of ground which i~ either quite level or ... generully undulating .... The groWld is 
rotlghl~ levelle~ ... that trestlM of various heights ... may be prepared for supporting the bars ... . 
The ahgnment 19 Illl\rketl out ... by ... a "boning instrllment ...... put up near the rear em\ ... lUld .. . 
moved forward ... Bfter each length, or every alternate length, is measured .... 

The operations I1re invariably conducted llllder tent,", in order that the apparatus IllBy 

be sheltered from wind 1lI111. .. frolll the direct. rl1ye of the "un. Two ""tA of tents are provided, 

I Fn,dk. Th" •. Colby ( 17M-I~5~); m:. IMO]; OH. IH02; DOS. IH20; oS. J,,'I.nd, ]~~;i-·47, /lSB. 
HAS "m., ~I1~ (\lii.-IO~): 'g,-erp.t 11i4); ~1"rkh"1Il (H4--6); GOl'<' ( 146-7). • tretnil...t rt""rripli"n. 
fiTS. [ (41-'~_); _W,ridwlltU Arc (\xxxiii): pi. E ( 15--9); LIln(l8.ljter-JonM (24-;;). • E,'ere.t (3.~) 
aTR. I ( 411 ). • G/mni"l1' in &;"1\,.., 1lJ I 93 ) ; of. A. R. XVII; H, 1833. 

45 



46 BASE-LINES 

that one !!et may alwAYs be ready in advance .... A small te.nt is. also provided for the boning 
instrument,. Eight officers are required, ... one at t~e bonmg instru~ent and one at 86Ch 
of the seven microscopes. An assistaut is employed Ul advance m laymg. the tras.tles. 

The first stag" ... i" the laying of th" trestIes ... with ... o. small theodohte. ThIS do~e, the 
C6ITlels are plaeoo on the trestles, the bArs on the camels, And the micro~copes ~n trlbrachs 
which are attae.hed to the ends of the bo.rs ... , The first, or roar, bar cRrrl8!l A microscope at 
each end, the other bo.rs carry one at the forward end only. . . . 

The first bar of a set having been levelled, the microscopes at It. ext·remltles are levelled, 
and each is adjusted on the compensation point on the contiglloUJ< tongue of. the. bar. The 
rear end microscope is centred ... on the register head which marks the termUlAtlOn of ... the 
preceding set of ba.rs ..•. The second bar is adjusted to the h~ight .of the fi~t and aligned . 
... By siIOOar proc888 the whole of the bars are brought suocesslvely ~to the hue. 

The measurement of the length is the l8St part of tho procees. It L. completed when the ... 
rear end microscope is centred ... on the register below, and when the ('ompens&tion points of 
all the bars are eXlI.CtIy bisected by the central wires of their microscopes. A register is then 
centred ... at the forward end of the bars, in order to mark the termination of ... this set ... . 

The registers are of three descriptions, viz., soli,! equilateral RlabH of cast-iron - ... CBSt-
iron triangular frames. carrying a bra..~ sliding tube that ('Rn be raised or lowered at plea
sure - ... and stout wrought. iron pins. from 18 inch(l8 to 4 feet· long. which are used whenever 
the measllrement is likely to be suspended .... 

The heads of the two first ... contain a single point, of reference ... to whioh motion can be 
communicated by elow·motion screws. The heRds of the pin registers are larger and contain 
several points, in rows, each point having 0. number engraved beside it. . .. lut arrangement 
nec88l!itsted by the diffi(,ulty of drivin~ the pins accurately into the grow"l'. 

STANDARD BARS 

The exact length of his measuring rod or chain is not of great concern to the 
land or topographical surveyor engaged on area.~ of small extent. True, Mackenzie 
took pains to obta·in a near agreement between the measures of his various sur
veyors, and, for the measurement of the central base at Ballapur, the length of 
the chain was carefully compared against that of "Mr. Mather's black wood ruler 
of 4 feet" [ II, 205 ]. 

The revenue surveyol'S were seriously exercised to find a standard unit that 
could be accepted for the whole al'ea of survey, rather than trust to local muts 
that varied from district to distl'ict [rn, 163-4 J. But the average surveyor was 
content to accept as correct whatever chain or Rcale he happened to purchase or 
obtain from government store. 

In the case of a national or a geodetic survey, however, it is essential that there 
shall be a recognized standard of length for the accepted unit of measUl'e. If the 
unit be one yard, any error in that unit would be multiplied two and a half million 
times in the distance between Cape Comorin and the Himalaya. 

The chain that Lambton obtained from Dinwiddie was" set off from Ramsden's 
bar at 62° of Fahrenheit". The chain which came out in 1802, and used for 
compari~on only. had been "set off at the temperature of 50°". Finding that 
the relative lengths of these two chains varied continually. Lambton twice checked 
the second one against his three-foot brass scale that had been "laid off by Can' 
from the scale of Alexander Aubert " [ n, 254. 257 ]2. • 

'For many yeers the only Btanrlard used by Colonel Lambton was a standard chain. .., 
]n tile cou .. e of the operations the jointR of this standard had become oxidated. and ... in 
cleaning them tile length became altered, Rub"equent whereto it could no longer b .. 1'"lied on 
QB an invariable standard [n, 257 n.5 1 .... 

After the disa.eter ... Colonel Lambton stnlck out a method of comparing the chain with 
our t~.feet lltandard eeale of br~ by Cary, b\lt the experiments were always very wild, .. , 
though Ul 1824--5 I followed precl88ly in the steps of my predecessor [Ill. l491. ... I ha.ve 
taken the only ftlll8ible mode of applying a remedy, by remeasllring the Sironj blYle with the 
enml'."' .... tion hars. and intend to treat the Bader bWle in Il like manner3 [ 16-7 J. 

I fiTS. I ( 4K·~il ) ; ,·r. M"jdiuna/ Arc ( luvi-xciii ). • (;." I!tverc •• t ( 50-I, fi3 ). • f:,"ol·es!. ( 132--4 ). 
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ln lStl LI~mbton had adjusted all his work to Kater's rl'vised \alut' for Cary's 
brass scale [ 11, 202 j, but there had been so much uncertaint,y in the Il.pplication of 
that scale to Lambton's base-lines, that this adjustment was of little real value!. 

Everest therefore arranged for the construction by Troughton and Simms of two 
ten-foot standard barl! and two six-inch brass scales. After being officially compared 
and certified, the bar and scale marked A accompanied him to India in 1830, 
whilst those marked B followed three yoars later2. 

Bar A was compared against the compensation bars at all base-line measurements, 
and also during 183:! against all the old chains and Rcales, including the chain that 
Shortrede had used on the base-line at Karli [lIT, 131 : rv, 56]. 

From the middle of !\Iay to th" 8th Nov"mher [ IR32 ), a HOl'ies of experimonts was 
carried on dnily in t,lie grounds attllchell to my office in l'howringhee for comparing the 
standard bltr .... Th" delicacy of these I'l'mpltriRonR (',LI\ only ho npprol'i"tRd by those who 

have witnessE'cl them". 
The ('()mparison. were made ... o.s follows. Eleven isoh\t~d pillars of n\S!lonry are ... is8d B8 

nearly as pOH"ible ut, ... ttln feet aHunder, upon each of whil''' l~ micr".eopl' is placed. the last ... 
being furnished with u micrometer wire .... A bUllillg teIL'Hl'ope plaeed in tll!l reur 8erves to 
place all the microscopes in alignment ... . 

The stltndaru bar, furnisheu with a levol, is placed underneath Nos. 1 and 2, which had been 
previowdy levelled and adjusted laterally. No. 2 is then I'lLised or lowered until it is in fooal 
distance, RO that when one of the dots of the bar i .... intersected by No. I, the other could be ... 
intersected by No. 2. Thus the whole serios of bars is set off in succossion .... 

The bar is furnished with two thermometers whose bulbs are let into the body 0 f the 
metal, and these are noted at the time of deciding all the position of each microscope, so that 
the distance between the first and eleventh microscope iA the length of ten bars at the mean 
of all these temperatures .... 

These complLrisons are not yet definitive, for there are two iron Standard Bars belonging 
to the Great TrigonoDlf'trica.! Survey, A & B, of which A only is with me, and B has been left 
in Englltnd, in order that it may be compared with the Tower Standard, which want of time 
prevented my accomplishing. The standard B may be expected to arrive sooner or later 
when it can b8 compared with my standard A, otherwise the standard A must be sent to 
England when I next return, pending which the relation between our measurements and the 
Parliamentary Standard will remain more or less uncertain'. 

In advising the despatch of the standards B, the Directors explained that they 
were retained in England for the purpose of being compared with the standards of the 
Board of Ordnance made use of in the survey of Ireland. The comparisons have heen made 
with the ban! kept in the Tower of London, but the latter still have to be compared with 
those in Dublin5. 

These second standards, 10-foot and 6-inch, reached the Surveyor General's 
office in CaJcutta during February 1833, and were compared against standards A 
at Dehra Diin during 1834 and 1835. The compensation bars had to be compared 
against the staqdard bars 
under precisely similar circumstances to those which obtain during the measurement. In 
the comparisons at the Calcutta base, which was the one first mell.9ured in India with this 
apparatus, ... the comparisol\ll were made, not in the base·line tents, but in buildings attBehed 
to the Surveyor General's offices ... during the night. But the comparisons after the two 
measurements of the Dehra Doon bo.se, and on all subsequent occlI.9ions, were made in the baae· 
line tente under c~rcumstances very similar to those of the measurement-that is to say-they 
were commenced elLrly in the morning, Bl18pended for a short time and resumed before noon, 
IIoIlO concluded in the evening .... They have invariably been made for at least three ... days 
before and after each measurementS [SI, S3 ). 

The two standards B, 10-foot a.nd 6-inch, and one standard thermometer, were 
returned to England in January 1844, and deposited at the Ordnance Survey office 
at Southampton for comparison with the national standards in England7 which had 

'0 Ba. Comp. A·3/IR (G.II/18), notebook with obtma. and bar oompari801U! 1831-2. • Evereet 
( 136); bra •••• .ale A n"w ill Survey Museum. Dehr .. Dun. 'DDn. 286 (86); 10-10-33; of. JA.SB. 
Il, 1833 (130-43). • DDu. 323 (35-46). 15-9-32; to Shortrcde. 'CD to B., Mil., 1-S-32 (1-3). 
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not been completed before. Standards A were .retained in India. III 1866, new 
sts.ndards were obtained, and compared first agamst B at Southampton, and then 
o.gainst A at Dehra Diin 1. 

CALCUTTA BASE-LINE, 1831-2 

The measurement of a base-line was essential to the closing of the longitudinal 
chain of triangles which OUiver had brought some 600 miles from ~h~ Great Arc 
near Sironj2. Less tha.nsix weeks after his return Everest asked permISSion to searoh 
for a suitable site, which should be on level, firm, ground, preferably between two 
of the telegraph towers on the right bank of the Hooghly [m, 263-4; IV, 81], 
failing which it would be necessary to build two special towers for the p~pose3 .. 

Mter a week's reconnaissance he reported that he had found a SUitable line 
between the towers of Paintal and Dilakas, 16 and 24 miles north-west of Calcutta. 
Two or three hWldred trees would have to be felled, and some mud huts cleared; 
"an immense number" of small tanks would have to be filled Up, as well asthe 
compa.ratively dry beds of two small channels. He left the young engineer Bub
altern James Western, with an assistant surveyor', to survey a passage about 18 feet 
wide6. Mter discussing the probable cost of clearing this of all obstacles, he 
accepted the Executive Officer's proposal to take a line along the Barraokpore 
road on the left bank. of the river, and erect two special towers. 

To prevent the interference of wheeletl carriage the old roads may be repaired (>Dd used 
during ... your mea.aurement .... As there are 10 or 11 miles in a direct line, it is probable ... 
that you will be able to obtain the distance you require without being obliged to have trees 
cut down, entering tlw cultivation. or otherwi. ... injuring property. . .. It would be attended 
with less incom·enience to the public. 

If you could find distance enough ""mmencing at the Governor General's stables, and 
nmning towards Barrackpore, ... only one bye.road would be requisite, but much more in· 
convenience would be avoided if ... carriag"" mi~ht be permitted to pass at a slow walk for 
100 yards on each aide of the spot under immediate me ... ~urement. 

There are many points connected with ha.ving a line on this road to make it desirable. 
First, the expense may not exceed ... 2,500 Ra. ; next, certainty of time at which you may 
commence, and ... convenience of distllnce to your own officeS. 

. Everest ma.de a number of stipulations; 
Enclosed is a rough sketch ... of the road ami Great Trigonometrical stations. The Routh9l"n 

point must be as near the bend of the Chitpore road as possible. I purpose letting the line 
crosS the neck of the bend, and having the tower built off the road on the east side, where 
there is a sort of natural ground near the house of one Baboo Hurrie Parsad Khuttie. 

The road seems very straight, but between the 8th and 9th milestones a faque9r's 
hut and a large banyan tree encroach on the kutcha part which I purpose using .... CoIl3idering 
the total breadth divided into two side parts of 19 feet each, and a centre part of 26, 1 purpose 
confining the measurement to the western of the former strips. 

The northern tenn may be about the 11th !nile·stone; the base will then connect with 
the telograph tower at Nebreea, which is one of my stations. The southern end will alao 
connect with my Observatory which terminates the series [UT, 186-8]. The heights of the 
towers mWlt he sufficient to overtop all such intervening obstacles BB cannot be removed. 

It is reported ... that carriages affect the level sensibly, moreover that the dust renders it 
impossible to see, ... but ... I shall not object to the road being kept open provided the following 
pc.inta can be rigidly enforced. 

Tbat 150 feet to the north and Bouth ... of the part of the line actually occupied by the 
apparatus, carriages and p888Cngers of all kind. must go at " Blow walk. ... The dust will 
incommode me extremely, and loose cattle, shoop, or pigs, or dogs, or led horses, must on no 
aocount bep6l'Illitted to tra. .. el"t all by the road between the 6th and 11th mile·stones. Further, 
88 it is indis~bly necessary that the line of vision should be quite uninterrupted from one 
end of the base-line to the other, carrrnges, and pBB'*mgers of all kinds whather mounted or on 
foot, .h,,"ld he Atrictly restrained beyond the middle of the road'. 

I Marklo.m ( I ~3 ). 'rn's SI/n. xii ( 99 ). • DDn. 26G ( "!"l-R), 17 ·11-30. • W. N .. T"mc.. • Map 
,by Wp.~r", .!"n. IH~I; >I"l'I .• \0 (1-4). 'rru", g,. Offr., Chin,"rnh. Ir,-~~I; DDn. 264 (172·5). 

IJIln. ~1Jt\ ( ,~ .-,). IH··~·~1. 



CALCUTTA BASE-LINE, 1831-2 49 

He was impatient at the long time it took to get Government sanotion ; 
The period is now arrived when I ought to ... hire anel instruct the people who mllSt be 

taught beforehand, or we shall have some incalculable blunders and misohief to lament. 
Tente ... to protect the new apparatus from the diJ"Elct ... rays of the sun ... should be commenced 

upon without delay, for operatiuns of this ~lI~ture s~\I)uld n"ver be hurried or har~ pressed for 
time. It is one of the earliest maxims WhlOh was Inculcated In me by the late Lieut. Colonel 
Le.mbton, .. , which all my experien<'e goes to verify, that hurrying and harr .... ing oneself 
and ()ne'~ 8uborrlinates only causes dela)' 8nd confusion, and by taking such rn&ttere leisurely 
IUld quietly by far the greatest an(1 most. steady progress is attaine(.Ji. 

Sanction was issued early in August, and orders passed for con8truction of the 
tents. The establishment authorised included the loan of Sergeant Murphy ae 
• picket sergeant", but. not the party of :W British gunners and n.c.o. 's that Everest 
had asked for. Government further hoped that the road would be restored "to 
the use of the public within as short a period as may be consistent with the attain
ment of the object in view", and .. that no necessity .. .is likely to occur .. .for des
troying or injuring any of the trees which now adorn that road, and afford shade 
to the travellers2'·. Orders for the cOIlBtruction of two towers, about 75 feet high, 
at a total cost of ,. sicca Ra. 5,76:1" were passed on 2nd Septembetl [ 81-2 ]. 

Western waR placed in cha,rge of the working party, with Murphy and Logan 
to assist him. Wilcox. Olliver, De Penning, and Taylor-the recently appointed 
astronomer at Madras Observatory-all ILBsisted in the measurement. 

AR a precautioll against any sinking of the towers, a large stone was embedded 
about 66 feet from ('!ach t.ower, at the end of a set of compensation bars. 

Both ~tone" w~re 8ub"oquelltly vault·od over so 0.. to ndrnit of future referencl' .... A stone 
w ... nlRo embadrled Itt the end of th" 12th Ret of barA. with the viE'w of trying the same lElngth 
hv re",ea"llremElnt aft.er th,. whole work WUH finished. 

. The bOLr. were comparRd with t.hl' Rtandltrd A 67 times b,,[ore the measurement, and 80 
timfIH after .... The comparu..ons ... were mad" in u. thatched building erected in the grounds 
attached to tl", Survoyor Oeneral's office, Chaoringhi. and at night by latnp light, one of the 
reverberatory Iltmps with an Argand's burner being placed at as great a distance as admitted 
of its proparJy illuminating the microscope •• but this plan is Iio.ble t.o the objection that the 
comparisons WElre made under different circumstanoe;! from those under which the measure. 
ment WBR conducted [ of 7 J. ... 1'h" comparison of the microscopes was made on seven different 
occasions during the measurement, including those prior and subsequent'. 

The following are orders that Everest gave Western for the first series of corn· 
parisons, which were to be .. commenced at 7 o'clock in the afternoon of Monda;y 
the 8th [November 1 and be continued lmtil the morning at I) 0' clock". 

The Rtandard bar is first placed unner t,he two fixed microscope", and itA length noted, 
as well as the ... two thermometers and the time. It is then moved out of the shed, and the 
[ compellBatioll ] bar A is brought from the tent to replace it. ... The other bars are brought. 
forward in lika manner in succession, terminating with H, which completes one sat of 
comparisons. The lirst set being completecl, a second, third. etc .... re gone through consec. 
utively, the state of t,he thermometers belonging to t.he standard being only noted when that 
bar i. und"r the microscopes. 

The light is thrown by mean" of two reverberatory lamps, pluced 80 fo.r off as not to oom
municate 0. 8E1nsible degree of heat. Great eare must be taken to prevent anything striking 
or touching th" fixerl mil.'ro9copos except o.t the gt'aduBted heads. which must be moved round 
most gently. The Rtanrlltrrl bar mnst never be touch£ld by any person's hand. 

I divide the gentlemen and others ... into four parties, two of which will operate the fitBt 
night. ~d two. the 2nd .• taking duty alternately through the week. The first night, the 8m 
and thlrd .partles ~dl be engaged; the former beginning at 7 o'clock and continuing till 12, 
when .t will be relieved by the latt~r. On the 2nd. night, the 2nd And 4th parties will relieve 
tlaeh uther in the same way .... 

1st. party, Captain Everest-Mr. Olliver-Sergeant Mnrphy. 
2nd. party, T. O. Taylor, Esq.-Mr. Logan-Mr. Torrick. 
3rd. party, Lieut. Wiloox-Lieut. Bridgman-Mr. Peytoll. 
4th. party, Lieut. Western-Mr. R088enrode-Gunner Doyle. 

Yon will be pl_ed to tell off the natives into 4 parties. oonsulting Mr. Olliver". 

I DDn. 201i (~19-~~), I-i-al. 'DOn. ~6S 1300-~). 12-8-31. 
• GT.'!. I ( \-3 ). ' IIU". ~I\, ( ~:l-~ ), 7-\I-:11. 

"IAt", nliocd to Ra. 7 .168-3~ 



BASE-LINES 

The base-line la.y between the 4th and 11 th milestones, a.nd m6&Bured 6 -43 miles, 
and the two towers are still in good condition 120 yea.rs laterl. Measurement 
began from the south tower on 23rd November, writes James Prinsep, and . 
ended on the 21st January 1832, an interval of 58 days, of which 13 may be Bet down BB hoh
days, 80 that the actual time employed wa.. about 45 days. The length of the ground me~ured 
upon an average was 760 feet a day, or 12 Bets of bars, but towards the conclUSIOn, 80 
8yt!temlttic had become the arrangements that 18, 20, and once 24.sets (that 19 1,6.12 feet) ~ere 
measured in one day, which is double whltt was effected on the Ir19h survey. This WBB chiefly 
attributable to the number and experience of the officers employed. ... 

At the boning telescope ... Lieut. Western with Lieut. Bridgman - ... First mioroscope ... 
Mr. T. Taylor- ... Central micr09copes ... Mr. Logan, Mr. J. ~Uiver, Mr. J. Peyton, Mr. M. Torrick 
ILlld Mr. W. R09senrode - Last microscope ... Lieut. R. Wiloox .... 

At the north tower it was found beforehand that there would be about 3 feat to spare 
in excess of a certll.in number of bars. This, added to the possibility of the dot on the centre 
stone moving during the settling of the towers, induced Captain Everest to adopt the ex· 
pedient of sinking 0. heavy stone of 31 feet cubp into the ground, at the distance of one Bet of 
bars south of it. Two br&9S plates were let int\> thi .• stone to reoeive a dot at the eXll.ct dis
tance of a set of bars from the tower, and one \0 receive the dot terminating the 538th set. 
By this arrangement the surplus interval could be mell."ured at leisure with the Bame accuracy 
employed throughout the remainder of the line. 

The difference found on measuring eleven sets of bars was' 026, or 1/40th inch on 700 feet, 
a surprisingly small quantity, and only 1/3rd of what was experienced in the previous trial at 
Lord's cricket ground [ 45 J. 

The southern tower was found to have moved ono·thirteenth of an inch to the S.E .. which 
is not surprising cOIlRidering the light natura of the soil, and the height, 80 f"at, to which 
the building was ... raised to place the theodolite within view of the other triangle atations2 • 

-A distinguished party witnessed the final day's work; 
Through the politeness of Capt"'in Everest ... we enjoyed the advantage of "'n invitation 

to witness the remeosurement of the first day's work, with the view of as"orto.ining what 
might be the prob",ble amount of error .... The President of Physioal ClBBa of the Asiatio 
Society and many distinguished officers of the Engineer Department were present. 

An elegant breakfast was laid out in tents after the ceremonies of the morning were 
concluded. While contemplating with admiration the order n.nd precision with which the 
whole proceaa wos conducted, we took an opportunity of sketching the npparatus as it stood3• 

A reduction of Prinsep's sketch is given on plate 2, taken from the frontispiece 
of Everest's Account of the Mea8urement of two Sectio7Ul of the Meridional Arc of 
India [44, 1I3 ]'. 

The connection of the base-line to the neighbouring tower stations was completed 
by June and brought the longitudinal series to a close6• The discrepancy of 7 feet 11 
inches between the measured length of the base and that computed from the triangles 
indicated the disappointing quality of the latter [IIl, 264; IV, 6, r8-9]. 

DEHRA. DUN BASE, 1834-5 

For the satisfactory closing of the Great Arc at its northern end, it was essential 
to measure a base of verification at the foot of the Himalaya mountains. Such 
base-line was to be from six to seven miles long, its site reasonably level and free 
from obstacles, and affording a clear view from both ends to suitable stations of 
the principal triangulation. 

Everest first visited this area in April 1833 on his reconnaissance from Delhi 
and on his march to ~ehra.looked anxiously f~r 11.. favourable stretch of ground 
[ 25]. He found nothing swtable south of the Slwilik range; 

The land immediately to the south ... is intersected by frequent streams whioh have out 
deep ohanne~ ... rep~ete with qui~ksa.nds .... Bordering on this range the eal forests are very 
dense, and ... immediately these dISappear they are Bucceeded by oultivation and dwellings. ... 

1 DDn. 563 (18), 1-2-.53, DSU. refused ... ug.~e.tion that the.e toweJ'tl Bhoulrl be di.mantled. 
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8etween Meerut and Saharanpur rich 6elda of com, thriving villalJ8lll and towna. orchard. 
and other plantatioll8 are abundant. ... Rivera, by overflowing the~ banu, ... seem to per. 
meate a continued mal'!!h .... Ridges of acoumulated sand, long and lugh, are 110 frequent lioii to 
render it well niJO(h impoARihle to trace 110 line of 7 or !l miI8ll ... in any direotion without enoounter· 
ing them .... It would be impracticable, except in ve~ .advantageou: circumatanC8ll, to see 
from one station ... to another ... without nn" or more artificIal "levatlOl\8 . 

He wa.s better impressed by the ground north of the SiwiiJikB, more 8Sp60i.&lly 
in the western DUn, to the sout.h of the river Asa.n, whioh flows west to the Jumna. 
Accordingly. after spending the rains in MUABoorie, he started on 3rd November 
to explore the vl\lIey of Dehra Dun. My first. ma"'h W6.~ to Sisu Dar,,: where! encamped 
on the north girle of the A.an, and on the o\'ollilll,( of the ""me .Iay, croSllmg the river, loom· 
menced my examination on tht" sOllth .i,II.. I IUlIl the gooll fortune ... to pitch ... exactly on 
the tract which pro"et! in the end to b .. 1II0.t r"vourabl". ... There w",q an lminterrupted 
view fur .everal mil"". nearly free from trtlt"'. ... ~'or the /irst trall8ferring point the mOlmtain 
of Banol( w .... admirably adapted, "lid ... " M.,('ond ... equally "Iigible wa. ... the hill of Timli, or 
Amsot, ;)Jl tho Hewl\lic range [ 37; 1'1. 17 I· 

Setting his assistants Ka.lIunas a.nd Cla.rkson [27] to clear jungle Everest 
himself explored to the west. 

I traced out a .,,('und b6>le·line b"tw""n Hahill!!l'ur and the Jumna .... I visiteu the Amaot 
hill, r .. turned tu Hum Dara t·o I'e('ei\'e :\,Ir. Kullol1t18'M report, went over the whole COIIl'!!e of 
the propose" line myself; took angles at Amsot and both end. of the propo .. ed bMe, ... and 
then returne" to \.)"hr .. , fnlly ('onvinl''''' I.hut if t.he first "olection WfLR not exuct1y the best 
in tho world yet it I're~ellt.ed ,,11 the ad\"tJ1tfLgeR I harl been prepared to expect .... 

This re('onllui.san"" .wcupiecl 10 dll~·". On the 12th November I w"" back at Dehra 
to receive ami di.burs" the pay of my department, an<l ,\.q my joumiBII generally amounted 
to 20 or 30 mile., ... nd 1 wa. at work frum mornin~ till night .• Hom,,(.im"A a" Inle 68 mirlnight, ... 
there WII8 110 .mall share of f ... tigue incurred. 

The line between Suhill8l.Hl; a",1 the Jumna turned out a thorough failure. I left Mr. 
Peytun, my Deputy Computor, with 20 of my menlit., to explore the tmet near SiAu Bara 
more minutely ...... nd pruceeded on my route. ... 1 examined the tract to the BOllth of the 
Sewalic r .. nge, and fOllnd it AO irregular ami en(mmbered with jungle BB to be hopeless. 

On the morning after my arriv ... 1 at Haharanl'ur J proceeded to examine the country ... 
which looked very favourahle .... J ael'orrlingly rode out ... along .. roael winding through 
corntiald. and other cultkatiol1, llmj began to entertain hopes that this tract wOll"l perhaps 
be AA favuurable as the OWl; hut after ... 2t to 3 miles I sudelenly ('ame upon the broad channel 
of the Hind6Jl, and quitt.ing the road, the moro effectually to examine ... its high b"nks and 
well filled stream, my hu..,.e suddenly oame into R quick.Rnd, from which I hRd. some difficulty 
in extricat.ing him. ... 

The Dun near Hisn Hare. afforded ... by far the best spot I was likely to meet with .... 
There wa.~ no jungle; ... WOOl I for tresselH and pickets was abundant and to be had for the 
felling and cutting up, Rnd there w8B ... also-peculiar to waste tracts--an abundance of elbow 
room. without danger of interfering with the private righte of any individual3• 

Preparations for measurement along the southern bank of the Asan were com· 
menced a year Ia.ter. The ea.stern end wa.s 
about I' 2 mile. nearly due west of Bhimtal. which is by the ro ... d from Dehr .. to the 1\I0han 
Pas.. The line was m ...... ured O\'er twice. On the 1st occW!ion ... from west to east. ... The 
2nd mll88urement was made in the contrary direction .... The entire length ... was divided 
into six parts 1\1111 each part measured over twice. 

Fifty cOlllp"rislllU! between the compensated. bars allll the standll.rd A [47] were made 
before the 1st measurement in a thatched building ... in the grounds of the Surveyor General's 
office, Dehrll. [ 167]. Sixty·one similar comparisons were made o.fter the 1st measurement, 
..... d 66 o.ft.er the 2nd ~easuremollt, at camp 8arwRl0., under circumstances precisely the 86me 
WIth those under whIch th" bars were used in practice, ... tmder the same tents, and at the 
eame hours of the day [47]· ... The fi..,.t "et of bar comparisons WIIoS made un 12th November 
1834, the last on 2nd April 18353• • 

I had Bent persons to Hurdwar in the preceding July to procure the necess6l'Y stones 
fo~ the ends of the base:line, as o.lso 3 pyramidical pillars 5 feet long for sustaining the 
mlcroS?Opes, ... all of whICh I found in readin888 for use on my return from my mountain 
excursion [ 38 ]. 

1 NILrr. 1833-4 ( I:;). 'ib. ( 25-34). • (ITS. I ( ii., 3 ) ; M.riditnltll Arr. ( lIXiv-1 ). 
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As 80011 BI! the medioal offict11'8 pronolmced that the Dun could be entered without dsnger---
fot at certa.i.n s8BI!OnB ••• it is a desdly troot-I 8ent a party under Mr. OUiver to clesr away 
the high gt'8I!8 in the line ... ohoeen in November 1833. 

I ereclled t.he Atone pymmirlll a.t Dehra Dun on the 12th November, and commenced the 
llel'iea of compariBOIlR ... on the afternoon of that day. ... The eeri6l1 ... was finished by the after· 
noon of the 15th November. '" 

On th. 14th November I received It report from Mr. Olliver ... that the river AS&D had 
I'Iloroached BO much to the southward that my line fell into ite channel. in ('oDBequence 
of which I prooeede,{ on the moming of the 17th to select 0. new position for the east end 
whioh. by throwing the whole length about 100 yords back, cleared the bl1nk by about 50 
yards. This rendered fruitless 0.11 the labour previotlRly ""pended. and made 11 new deara.nce 
necessary, but it was taken in 11I\nd with "ignr, and hy the 1st December the operatioll" 
comm.mced .. ,. 

Tbe microBeopes were lUlder the cha.rge of Lieut. Wo.ugh, Lieut. Henny. Captl1in \Vilcox, 
Mr. Olliver. )Ir. Ho!!Senrode, :\11'. Logan, Mr. Peyton. Part of the time when :\11'. HosAenrode 
W8B employed in superintending t,h" ('onstrudion nf t·he end pllltforms and tho"e on the sum. 
mite of Amsot ond DhoiwlI.lo hilL •• :'Ill'. }lurphy, and ... Hub·Assist .. nts KlIllonnH. Hadhano.th, 
and Keehm, had each (·harge of It microspope. I t.nok "pon myself th .. mnnttgement of the 
boning in..trurnsnt ... ,,~th which ... the appllratus is aligne,J nn,l directed. 

The whole bl1.~e ... L. 39183' iS3 feet in length. Tilese menslIrements Itre red""",1 "n n"Rumod 
height above the level of the S8" derived fl''''';' the dRta of Colonel HllIlgsnn and Cuptnin Herbert 
relative to SaharanI'm [ II1, 38]1. 

I didde,1 the line into 3 sertions. and ... when the whole metlSllrtllnent was at nn end I 
selected 4 stations nn the nod.hem fllce nf the Sawali" range. with whid. tho two Rllbdidding 
point,s and the two end. of the bABe formed n series of sm,,1I triAnglcs. my nbjc('t ... being to 
try one portion of the bnse ugainst. another by triangulntion AS WAil HR tt<'tunl m~l\HlIrement. 
The result is very so.tisfll.etor·r. 

The b .... e·Jine WIIS finisherJ UIl the ,jt,h Fehruury, after which ('nmJ>ltl'i"oll~ \\'01''' instituted ... 
between the compensation bRrs Rnd their stRn<iRl'd2• 

Whilst measurement was in progress Everest. had a \'isit from Godfrey Vigne 
[ 292 ], who had already met him on the Chour [ 38 ] ; 
I paid a "isit to the SUI'\'eyor General in the Doon. where he wlI ..... lIlen..nring .. base of veri. 
fication, seven miles in length, the jungle being de<tred fur thaT. <listaneB. an,i the levsl being 
carried across numerous hollows by means of move"ble wood"n bridges. The manner in which 
everything W8B conducted appeared to me to be IllO"! admirtl.ble3. 

Everest insisted on carrying out the confinnatory t.riangulation himself, in spite 
of severe fever, leaving Waugh to make a second measurement; 

The apparatus being of comparatively recent invention. there are ... no data whereon to 
estimate its accuracy except those which rest on theory .... The amount of error. however. 
i8 not very appalling-in the whole extent ... l· 6 inch, which is more thttn I ha.d ... expected
and confirmB ... that the degree of accuracy attai.ned is not commeDBurate with the incro8Be of 
complication in the machinery and the exponce incurred. However, that is only my opinion. 
This complAint of the tedious labour of measurement with the compensation bars 
did not prevent his appreciation of their vast Buperiority over the old chains [ 16-] ]. 

On the conclusion of the minor triangles, Everest himself made the connection 
with the principal stations of the Grea.t Arc [39 ]4. 

At the time of the mllMllrement the base-line lay in Government waste land, 
but Everest records that it was in 1837 allotted to .. certain English gentlemen". 

The part in which my base· line and its two limits were situated became the property of 
Captain Kirke [ 168], who gave it the name of Arcadio., in commemoration of, and compliment 
to, the Great Arc series! My station of Hatlpaon, where my office stood, looks down on this 
lovely valley of Dehra. o.nd it was really 0. beo.utiful and interesting sight to watch the 
cultivation growing as if by enchantment. When I left Hatipa.on on the 1st October 18.3, 
the whole W8B a rich and glowing m88R of fields o.!ld orchards-fortunately my base· line had 
been already m88Bured& ! 

Arco.dia is a tea· garden to this day [ 16B ]. 

. '7 ·42mil ... ; F:. ~nd 186· 2ft. higher than W. 'Narr. 18~4-5 ( 2-13) ; b"",,·line c()mplIJI. TS/II ( 141~O). 
'VI~e,_1 (39-40) ... 'Narr. 1834::-5 (20-33); phm?f hll8o·line "Dd connecti008, Meridional Are (pi. 30 ). 
• JlondUmal Arc (EVil, n ); - vIew of Dlln, now III OBO. Museum, prob .. bly hy Peyton which hung in 
E .. m-elIt'. otudy in I.ondon till hi. de&th. • 
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The following n.re descriptions of the two t{lrminal'pointH nf t.he hlUle-line : 
W88t End .... !.at. 30° 20' ; long. 77" M' .... about 2 milee to the 1':. of the ~m"I! village 

~C Hherpur, and about I mile H. from t,h .. AAAn river. 
A Rtolle, " feet in length and I root aqu8!'e bltSe, W'b~ Rllnk t,o t.he Rurfooe nf th" /l:rnun<I, 

IIIld lodged in a pile of m .... onl)· 14 r .. et· "quare, with a C'il'f'uh_r pillar of ml\.!lnnry ... dj~jointed 
from the rest of the pilo in orrler that, th" inAt,rum"nt miKht. remltin isolated. Int.o the Axp08ed 
surfooe of the central stone .. piece of brlUlH WRR soldered, on whinh WI1S inaened It Hne silvor 
wire to receive the sJlIall dut which marked the limit of t.he h8"e-lino. 

Thia WItS covered over by a ('ircnl"r bmMR plate, 2 int'he" dimnet.er .... The "pper RnrfRCfl 
of the b''I\S8 plate WItH leCt e\,.m with thl1t of t.he Rtone .... A parapet wo-I! of 12 inchee high 
wBS erected rount! the platform, and ultimately wh,,,, the haHo WII" c·tmclu"e" the whole waa 
built lip to a level with t,his parapet. a Allpplmnolltary Rtone nf I root square and a in()hll8 
thick with A. pie"e IIr brll"'H. and dot "olderod into it, being """urat,ely plll"e,l over the dot in 
t.he lower .lAme by mean. of the centoring teleseop" of tho l"rKe theollolito. 

For protection al'ttinHt C'llttle and other intruder" It thi('k "tlclj(e nf pril'ldy pe"r wo.. planted 

round t.he pll1tfllll1l. 
The Ht-tttilln .... wh,m "j"itud in 1867, W,L. rOllncl wil.h 1-(,",,,,1. clilliclllty. The prickly poor 

hodge IlIul diHItI'I''''tl'ecl, <1ml that'e WtlOo. nothing tll di"tingllish the .tlltinn h'ulfl t,he numerous 
mounds which were Hcattered &ronnl\. For ita future better protoctioD ... a tower was built 
over the masonry platform, ... and an ar('hod p/UlSl1ge 5 feet wide and 6 feet high to allow of 
access to the mark-stones .... The towor iR abont 10 feet squo.re and 8 foot high; it has an 
external masonry ~tairC8l!e leading to the Hummit, whi"h is horizontal to Borve as B plBtform for 
future obBOrvations. . .. 

East Encl, ... lat. 30° 17', long. 7!l° I', is Hitllated on the oxtromity of one of the spurs 
of the ... Siwalik rl1nge .... The noarest village is ~Ioh",bawala, abont a mile to the southOoeast. 
The Asan river winds round the fnot of the Rpur, anll one branch of it takes its rise in a ravine 
about 100 yards to the westward. ... Marked in the ""mo manner as the western limit. . .. 

It was visited by Capt"'in Bro.nfill in .January IR62, to be connected with the lino of spirit
levels which had been brought up from Karnchi .... The level of the summit of the pyramid 
W88 determined as 1957' 66 feet above the mean sea level. ... In 1867 a. tower was built over 
the station similar to the one ... over the west end. ... The mark in the stone on the aummit 
of the tower is ... 1967·78 feet above the moan R08level1• 

HrRO)(J BASE. IR37-8 

On complltn.tioJl of the triangles between Dehra and Sil'onj, EvereRt found a. 
discrepanc,V of about 3 foot between the length of the base mea.'!ured hy chain at 
Sironj in 1824-5 n.nd that computed from the triangles. He recommended the 
remeasurement of the Sil'onj base with the compensation bars [ 16, -+1], and t.his 
WaR undertaken at the end of 1837. 

The camp proceeded ... to Sironj, where they e.rrivedlmder my charge on the 17th Novem
ber2 [ 4 t J .... 011 the journey I encountered 0. very gerioU8 attack of illnos.~ which ,-ery nearly 
put an end to my existence, and for a long time relldored me quite hopeltlSs for n.ny active 
work, but my Wltronomicftl assi.~tant, Lieut. Waugh, made amends by hi>! zeal 'Illd energy, ... 
and all my 8ubordinates were now 80 thoroughly mast..,rs each of his own part. that the measure
ment commencod on the morning of the 1st Decomber, and proceeded just us satisfactorily 
as if I had been personally superintendinj/; ... it. 

As in the eMO of the baBe in the Deh~a Dun, I took the precaution ... to fix an intermediate 
station in the alignment ( the nature of the ground not admitting of more than one ), and two 
supplemental stationR. ... ~ubsequent to my departure the inhabitants, incited by cupidity 
to pOSSesA tho ~mo.ll portioll of the brass which designated the intormediBte site, broke the 
stone containing it to pioces, so that I W!l.'i never able to derive any benefit from the precaution. 

Regular comparisons of the compensation bars with standard bar A were made 
from stone pillars 11.8 at Dehra, 79 on 23rd November, and 61 on 22nd January. 

The ho..e·line Wll" "nmpleted on th" mnrning of tho 18th .Jl\lllll1ry l8:JR, tI-IlIl the whole 
distalll:O ... amounted to 31l,·U;1· :l:l2 feet [ 7' 2!l miles J. Tho former bBSe Inen.sured by the cha.in, 
after having been reduced to the value of standard bar A, '" gave 38,4,10-533 feet, ... so that. 
Lhe old m.",,,uroment waa too short by 2' 779 feet .... 

I (ITS. T (IT. 47): nlnp of l~ll7 "hew" h()th mu\. "f haa~; (lllO. Lih. A (7) r 1'1. 171. 
Itenny •• JnneR, Pr~rtont .Tnmf'l'I, KM"lnn, Radhf\flD.th Sikrlnf. Tt'lrry k P"I"Miok. 

'Wt\ugh, 
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The computed base of Sironj brought down from that of De~ D?n ... [ differed ).fro~ the 
aotual measurement thus completed by 6' 365 inches, which consldenng that the SU"OIlJ and 
Dehra Dun bases are separated by nearly 450 miles, and OOlUlected by 86 principal triangles, ..• 
is as gratifying a proof of the accuracy of the series ... as could be desired! [ 16]. . • 

Everest was the more delighted with the result as it meant tha.t no mtermediate 
base-line would now be necessary; . 

This ohance is now entirely averted, IloIld ... one year's further delay is thereby struok off 
from the accolmt. The principles ... in which I was educated pointed out from 100 to 200 
milee as the proper distance between two bases verificatory of Moh other, RO that in carrying 
a eeries to the extent of 450 miles without an intermediate base I have acted contrary to estab
lished maxims. I did so in full reliance on the excellency of my instruments, and ... the result 
hu quite borne me out in my antioipation2• 

As he was already contemplating the remeasurement of the base-line at Bida.r, 
he left the apparatus in store at Sironj ; . 

The apparatus is very delicate ... and therefore not improved by travelling and, as any 
accident would be fatal, it wu not without apprehension that I contemplated the late long 
journey over stony roads, the escape from injury during which I consider a great piece of 
good fortune. Besides the apparatus itself, there are framed tents, 17 in number, to protect 
the bars from the direct action of the sun. ... 

The next place at which the apparatus will be brought into use is in the plains of Beder, 
where I propose to remeasure the base of 1815, because it i.. one of the most uncertain of all 
those on the Great Arc, and at the same time one of the most important from its locality. 

The far better way would ... be to deposit the whole apparatus, tents and all, at Seronj or 
in its vicinity, as soon as this season's operations are concluded. ... As Sironj is in a foreign 
State [Tonk I, I cannot take so much upon myself without the authority of Government, ... 
though I look on the chance of accident as very remote3• 

The apparatus was therefore left at Sironj under charge of Sub-Assistant Martin, . 
who was given the strictest directions for its proper care; 

The standard and measuring bars are the most costly and delicate of the instruments. ... 
The iron bars are apt to rust, and if tbis takes place they will be rendered useless. The beet 
means to prevent it is to cover them with mercurial ointment, hog's lard, or mutton fat. If 
either of the two latter are used, it muat be applied in the state in which it is taken from 
the animal. ... If mercurial ointment is used, care must be taken ... that none comes upon the 
brass bar, as it will create verdigris, and in time destroy the bar. .. . 

To change the hog's lard, ... the old should be taken off and ... the bars near the silver dots 
must be cleaned with a ... soft brush and barley water, and with 0. dry brush the moisture 
must be taken up before putting on the fresh hog's lard or mercurial ointment, and if any 
rust has got upon the iron, you must rub it off with ... slate pencil, taking care that it does not 
come near the dot. 

You must never touch the dots with your fingers, as the smallest piece of sand ... would 
scratch the dot so seriously as would render the bar usel8B8. . .. 

That the lining of tbe boxes ... be carefully preserved ... from insects, ... put some lea.ves of 
the neem tree' into each box. . .. 
. The axis of the microscope is also liable to injury, either from the steel collars getting 

rusty, or from dust getting in. Goose oil is the best thing ... to prevent rust; mercurial ointment 
cannot be applied to the axis .... To clean the axes, they must be wiped with a piece of silk· 
or very fine cloth .... The microscopes 8hould be taken to pieces once in six months, and 
carefully cleaned. .. . 

Dust and moisture, 8uch as rain getting in, damp from the floor or walls of the building, 
will be injurious .... You will have the doors and window8 of the depot opened for 2 hours 
every morning ... when the Atate of the weather will permit . 

. Y DU will yourself examine every artiole ... at least twice a week. ... One of the greatest 
6Vlls to be guarded against are the wbite ants, and you will order the tindal who remains at 
the depot to emrnine every box daily. 

You muat ta.ke care that no combustible matter of any kind ever enters the Depot; YOIl 

should not penmt even a candle to be taken in'. 

Unfortunately Martin had to hand over to a young assistant, Owen Mulheran 
who br(Jke down under the strain of solitary life and illness and, overcome by ~ 

'lWpo~ 3~9 ( lIlO-I, I~HI ); fdh~. Bnd eornp •. , OBO. Comp. (;-41-15. • DO". 342 ( 07-1IJ0), 
%~ I-a". .t.. (64-fl). 1-12·-31. 'Azad,,,,,,hI,, 11Idu:.a, Parker (71). 'DOll. 371 (14H-lI). 211-1-38. 
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form of religious mania, not only mutilated his own fingers and toes, but did the 
most extraordinary damage to the bars. Renny reports that . 
the steel bo.r A appea.1'8 to have been originally la.ckered along the whole length of the mner 
side in a strip o· 9 inch in breadth .... Of this la.cker two inch?" from one end, an<~ three in?has 
from the other, have bean entirely removed, and narrow striP" here and them eIther entirely 
or partially rubbed off, the damltge extending in all to about one fourth of the lackered surfllee. 
The braas bar, tongues, and case are in good order. 

The compensation bars had been damaged in a similar manner, to a greater or 
le88 degree. The lacquer had been removed by a slate pencil, as suggested by 
Everest for the removal of rust, and had obviously been done under an honest 
misapprehension. Fortunately this removal of lacquer in no way affected the value 
of the bars for the purpose of precise measurement. The burning of his hands and 
feet was a ghastly businessl 

[ 375-6 ]. 

BiDAR BASE, IS·!! 

Though Everest had determined on the remeasurement of Lambton's base-line 
at Bidar so early as 1837, as a natural consequence to the re-observation of the 
triangles south of Sironj and the error found in the Sironj base [41,53 ], it was not 
po88ible to undertake the work before 1841 [ 16-7 ]. His request for this remeasure
ment was forwarded to the Directors2, and the a.pparatus was despatched from 
Sironj about the 1st January 1840, requiring" 34 camels and 3 elephants furnished 
by the Commissariat Department". 

\Vaugh, to whose charge the remeasurement was entrusted, had searched for 
Lambton's base-line during 1838, and found no trace of it whatever. There was, 
therefore, no question of remeasurement. A new line had to be measured, and 
connected with Lambton's triangles by check on the surrounding stations where 
markstones could be found [17,43]. The new line was located about 8 miles south
west of the old one, in the valley of the Manjra River near the town of Bidat'. 

Although Waugh had selected the site and constructed the platforms in April 
1840, permi88ion was delayed, and actual measurement was not carried out till 
the end of 1841, when the party was strengthened by Mohsin Husain to provide 
against any trouble with the instruments, and by Jaoob and two of his asssistants 
from Bombay [57]. Training was carried out during the rains, and 
on the 11th October, the nec8BB&1'Y pillBl'8 ... having been put up, the usual comparisons were 
made; 67 prior to the commencement .... Hy the 19th Ootober the measurement was com-
menced, and W&8 continued unremittingly, Sundays excepted, until the 4th December, when 
it WItS brought to a conclusion, having occupied 39 working days of 9t hours each. On the 
first day 8 sets only were mea.sumd; on the 2nd December 23 sets were finished. whioh WItS 

the gree.test number measured in one day. As the whole bBBe comprises 660 set~ ... the average 
daily rate WItS 17 sets per day, or 1 set in 33! minutes. 

The boning instrument WQB managed by Mr. Logan; the microsoopa;! by the parties nwned 
in the margin'. The trestles were laid, part of the time by Mr. Martin and J. RosBenrode, 
and subsequently by Mr. Fraser of the Bombay LongitudinsJ. Series. . .. Said :'IIohBin WlI8 also 
employed Itt the microsoopes dlU'ing ... the ill health of Lieutenant Jacob a.nd J. Olliver, Esq. 

The measured length of the base, reduced for a. height above sea. level of 2,030 
feet, ca.me to 41,578' 536 feet, or 7 ·87 miles, which differed from that computed 
from the triangles by 4 ·296 inches whioh, 
considering that the two bBll8B of Sironj and Bede.r are sepa.rated by a direct meridional dis. 
tan.ce of 425i miles, and connected by 86 principal triangles, may be looked on BB 8. highly 
BBtiefactory result, and strongly confirmatory of the accuracy of the whole series of operations. 

On December 9th compa.ri.sons were again made a.gainst the standard. The 
measurement was confirmed by minor triangles as at !>ehra Diin with two inter
mediate stations on the line of the base, and three Bupplementar~ stations to the 
south, to Everest's entire satisfaction; 

'DDn. 3~ (li6-H), (12IH); 20-1 & 2'-11;-311. 'B.tt) CD. ~441-39. 'TS. i (1/111-11), with 
oharta p. 91. Wnllgh, Jacoh, Renny, JOIlepb Olhver, T. 01l,,' •. r, 'ferry. Pnrsick. 
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It would have bE'flll supererogatory for me to proceocl ••. to the spot to superintend a work 
whi"h .. ither of th ...... gentlemf'D [ Waugh and Renny 1 W68 qualified a.nd will~ '0 perform 
fully 08 well tl.8 I ('ould, and my absence at a distance of upwards of 1000 mile.; from my 
office might have caused a great delay to public business. . 

On this aceount. I entrusted the management .... to Lieutenant Waugh. I detached lieut
enant. Reno\' to """ist, him, so that in case of siclUles.q of either ... there might he no appre
hension of ~1 .. lR~·. I plnced at. his disposal 88 many of my bes~ sub.as~istltnte a.q could be 
spared. together wit.h the Mathematical Instrument l\Iaker, Said Mohsffi, >lnd t,he greater 
portion of the artitk",rs, furnished with >l sufficient number of tools .... 

Immediately on the conclusion of the base· line operation, the apparatus wo>< ,,11 pn.cl,ed up, 
and the party' commenced their march on the 11th January to. rejoin headquarters. On 
arriving at, Agra, all the large ami valuable instruments were deposited III ~he garrison of that 
station, in a safe. dry. and commodious room. under charge of the Commls"ary of Ordnance, 
and Lieutenant,s \Ya~lgh IlIllI Renny arrived at headqnarters on the 1st Aprill r 1842). 

BOMBA Y SURVEY 

The trigonometrical survey started in Bombay Presidency undt1J' 8hortrede in 
1828 had received the prior approval of the Supreme Government and of the 
Surveyor General [Ill, 130-1 ], but it was not until 1831 that it came under the 
direct' orders of Everest [4. 72]. To his first questions as to how the base-line 
was me&Sured, Shortrede replied t,hat ; 

1st. ...My opt'ratioDB were made to ('omm"Il('e from 0 base line of ahout 4 miles in 
length on the Korl"h plain. on the high road frum Poona to Bombay .... 

3rd. Th .. chain llsed was made by the late Mr. Cary. and by him adjusted to the exact 
length of 100 feet at the temperature of 620 Fahrenht'it. I have therefore (\8"'l(n",1 it to be 
correctly uf the Parlinmt'utary :Standard length2• 

Everest had the chain sent round to Calcutta for comparison against the new 
standard bar A [47 ], and made a number of criticisms regarding the measurement; 

You ha\'B made no allowan('e for friction, anrl ... hnve taken the length of the chain ,,~ being 
exactly 100 feet. Does that length melm t.he Parliamentary Standard or the seale of Alexandt'r 
Aubert, Esq. [ n, 254, 262)1 There is Borne differenc ...... The amount a8"il-'11ed t.o fri('tion in 
the Bed!'r base-line Wtl.8 0'1109. Yours therefore may have amounted t.o about. I/IOt.h of a 
foot. which t~rm is omitted entirely. 

Your base-line is not continuo~~. At the end of the 54th chain YOII measure an oblique 
offset of 800 feet. ... Suppose the whole bORB·line had consisted of a .... t of such ofi'Rets. o.nd 
then wbat would be BO.id of it 1 ... If the method of cantering an instrument 6lld the silnlai ... 
were quite perfe~t, and there were 110 la teral refraction, 6lld no error in the human eye or 
optical instrument, ond no unequal expansion, it would be jl.l8t as certain aB ac:tual mea.~ureme:nt; 
but ... errors do accumulate in triangulation, do what we will. ... 

At the ends of the 5th chain, you observed 11 ramrod placed in the line, but YOII do not Bay 
what mean. you took to emrnre its perpendicularity, neither ... what precaution you took to 
a"oir! the effeet of light on one Bide, and shadow on the other .. .. 

'1011 took an Dnllle for your offset of 65° 49' 31"'5, but you do not mention whather thiR 
wos derived from a single obsprvation, or the mean of several. ... As to the t,hird ,mllle, vou 
maka it 8upplem .. ntal. And assume it 88 a matter of ('onr"c. ... 'I'he third angle sholll<l~ al":-o.\,,, 
be IDea.sured wbere it (,an. ... • 

Wby .hould n(,t your b""" be as well meaaured 8s that of the Irish SUl'vev? This is not 
intended, any more thRJi yours, for deducing the lengths of meridional nr(·~. but will be con
nected by triRl1gu1at,ion with b&Hes which have been ~ea8ured for that purposes; and so will 
YUUI'!;, ... with a ""ries which many persons think the first in importance in the world .... 

You do not D1en~ion your boning instrument, and it does not appear clear how the appal'atus 
WQ/! brought, mto ahgnment, or how the vertical anglet< ... were taken .... 

Gnder the article Trestles, you mention some of It particular constructiun, which "a .. ried 
the weight and drawing posts. You would oblige me much by Bending me clrawing" of th"m, 
..... alllu of Lilo .... whi('h "UPport your coffers, for mine are very antiquated3 [ Il7 ]. 

Shortrede replied at length, pointing out that there were many details that, 
fur the Kake of brovi(v. had not been dealt with in his first report: . 

I Reflnrt 11S42 ( 14"-.)/); cor. DDn. 4r.~ (2·3), (J.,t,. 1~43. 
'ib. (zr.-u). '-,-I-:I~. 'D1)". :I~:I (4H~ :,:\). 20~ 10-:11 
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1 am IIOt .urpri>oocl that you .llOul<l make several object.ions, which I hope in a great measure, 
if not entirely. to remove. To ... your general remarks I entirely agree. They contain 8lIaatly 
the principles by which I have endeavoured to direct every part of my operations .... 

For holding the ramrod a hole of about 6 inch8fl deep was drillt>cl in the middle of the screw 
of ono of the highest trestles. The hole wa.q bored very nearly of the size of the ramrod, bu' 
was made to fit perfe('t1y;yet eMily, ... by Hhellac melted by the ramrod hoated. 

The alignment and perpendi('ularity of the ramrod was wlCertained by the theodolite, ... 
8S did also Mr. Sundt [m. 382.-] ] by a plmnmet. The point observed by both Captain .Topp 
and myself WBB about an inch ahove the top of the trestle. so that even if it had not been 
perpendiolllar no sen..ible error ('ould have arisen on that accolmt. Both Captain Jopp and I 
found it [necessary 1 to have the I'ttmrod screened from 8cattered light, and accordingly 
M8II8l"S. Webb and Sundt stood behind it, so ail to enable U8 to 800 it ... (listinctly .... 

Though my baBe W'lS not intended for deducing the length of meridional arcs, nor of per
pendiculars to the meridian, I never RlIl'po!IeCl myself entitled to take any lihertied in the 
m98BUJ'9ment .... J am well awru'e that. my work will be connected with that of the great 
survey. which undoubtedly iR th .. most important in th .. world .... 

Of course it does not helong to me to judge of my O\~'l \vork, an,1 though I know of DO 
particular cause of errors in the mea.~urement. yet m}' private opinion iA that they mayamounb 
to about 2 inchos, and elln 8cf\I'COlv a.mnlUlt to more t.han "' or ii in('hes1• 

Everest agreed that . . 
the operation hM been nonrlueted altogether in " I1l88terly style. quite in keeping with the rest 
of yuur performanee, nevertheleR8 I. .. ~onllider the want of continuity a. great eyesore .... 

You ha"" the bases of Melun and Perpignan to uoor YOll Ollti , but not Colonel Lrunbton'., 
who would ue very sorry to contest with you the claim of priority .... The break in the base 
at BBngalore ... w88 unintentional, ... but that blL86 was afterwards remeasured. and the dis
jointed bMe forms no part of the work of the Great Trigonometrical Survey [II. 255-6]. CoD
sequently the b""9 in the Karleh plain stands a.lone distinguished by that feature. ... I should 
be exceedingly glad to see it replaced by a full length b8Se without a breakS. 

Several years later Jacob called attention to this request and reported that he 
had found a suitable site to the west of Poona'. Everest did not think a new 
base would meet the approval of 
the Hon'ble Court of Directors, or of the Supreme Government. ... The bB8e of VerificatiOD of 
the Calcutta Longitudinal Series shewed a disparity of upwards of 12 inches per mile, and thia 
the Govenment have pronounced to be unimportant [ 19 ]. 

Now, it is hardly likely that so large an error will have generated in your work. and indeed 
the base at Karleh will serve to shew whether the result is correct within tha.t limit .... There
fo~. under the present decision of my superiors. I think it better that the Bombay Longitudinal 
Series should rest entirely on the ba.se at its origin near Beder [ 74 ]. 

He took the opportunity, however, to invite Jacob to join Waugh's p&rty for 
the measurement of the new base-line near Bidar [ 55 ]5. ' 

. 'DDn. 323 (i4-84). 6-~3~. 'meaoure,1 by DeIl'Dlhr. a: Mcchnill. lill2; Gore (151-41. 'DDI1. 
32.1 ( 36-46). 11>-9-32. • in which locality a baRe wao me8Rnrcd 1933-4. • DD". 326 ( 232-3).24-1\-41. 



CHAPTER \" 

PRINCIPAL TRIANGLES, SUBOlWINATE SERIES 

Calcutta Lcmgitudinal. 1830-2 - South PaTOKIulth Meridional, 1832-8 -- Budhem, 
1833--43 - RanghiT, 1833-42 - Amua, 1833--9 - KaraTa, 1838-43- NorU, Connect
ing Series, 1841-4- STwrtrede's Triangulation, Bombay, J8.30-;J - Bombay Longi
hulinal, 1836-42. 

DURING Everest's absence from India between IS:!,) and I~30 the Gre~1.t '~rig~no
metricaJ Survey had been employed under Joseph Olbver on a 10ngItudmal 
chain of tria.ngles starting from the Great Arc near Sironj. and working east 

towards Calouttal [Ill, 261-4]. By 1830 the triangles had reached the difficult fiat 
country round Burdwan. and Everest asked tha.t 
Mr, Olliver might be ordered to Calcu.ta, in order that I might inspect the documents of the 
work carried out in my absence .... He arrived un the 28th October 1830, =d rema.ined her .. 
Wltil the lotter end of December, durillg which time I examined moat carefully 0.11 his angle 
books and records, and sent" report to Lord Wil1io.m Bentinck on the 24th December!. 

Olliver and his aBsistants3 had been working under severe handicaps, the chief 
of which was the poor quality of the 18-inch theodolite, the hest available [nI, 259, 
261, 264; IV, 143]. The system of observation to which Olliver had been trained, 
and which Everest had laid down, made insufficient provision for elimination of 
instrumental or observation errors. In adapting the telegraph towers, or construct
ing new ones, no provision was made for isola.ting the instrument [8r]. The work 
was far below the standard required for principal triangulation. 

At no time did Everest impute blame to Olliver for these defeots. but he took 
immediate steps for the measurement of a base-line on which the triangles should 
be closed, a.nd their errol'S determined. This measurement was made Itlong the 
Barra.ckpore trunk road between October 1831 and January 1832, and Olliver and 
his party were brought in to assist [ 48-50 ]. 

The results of this connection confirmed Everest's fears. There was a linear 
discrepancy of about eight feet in the closing side4 • and a verticILl discrepanoy of 
200 feet in height [ 94], errors that were the more regrettable since they must affect 
the initial values of the several subordinate meridional series tha.t sprang from Olliver'tI 
work. Though to the professional surveyor these errors sta.mped the longitudinal 
seriEll! as unworthy of confidence, Everest was unable to peYimade the authorities 
either in India. or London of their serious import [6, 18-9 ]. 

Along his northern stations, a.t intervals of about one degree, Olliver had made 
astronomical observa.tions for azimuth, and it was from these stations that Everest 
propo8f'.d to run a numbor of meridional chains of triangles northwarrl acro!'\~ the 
Jumna-(;ang", plain. Moro rp-liable values for azimuth- wero dererrnined on the 
llta.It of these meridiona.J chains, and under Waugh's directions of June 1853 aJl 
errors were Byatcmatioa.lly distributed along the longitudinal series which was 
entirely re-observed between 1863 and 18655• ' 

Rtarting from the west, these chainlS, or Hories, took the name>! of OJ1iver's stations. 
Budhon, Ranghir, Amua and Karara, whioh ran to the north, whilst the series 
trt.a.rting from Paraflniith was taken to the lIout,h in order to connect up Bllxton'H 

• I r;TIi. v ( iii·vii-B ) ; 11TS SIf1I, xii; ouo. Coml" 0.6110. • DDn. 283 ( 2~ ). fi-2-32. 3 Ro,,"cllrodc. 
~orr":k: Peyton. 'R<'POIt 21-'!-39, (68); (}T8. 11 (71). '\\'ulI~h' ... SY, 1I; DDn. 50·1 ( 42,,): r!T8 
'~If1I. XII ( ,'11-- 8 ): [IIHt" •. for rovlAion, DDn. 46 ( 272 ), [4-I(HI3. 
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work of 1142\ [13; pis. 11,24]' Two other series, Chendwar and GorB, were 8tarted 
in October 1843, and are left to a later volume [ 14 ]1. 

SOUTH PARASNATH MERIDIONAL, 1832-8 

Everest judged that the meridian of ParasniithZ "if produce to the ... southward ... 
would pass through Cutta.ck a.nd Juggernath, which is nearly in the parallel of 
200 , three degrees being hilly, and the remaining de~ alluvial "3. He ~trongly 
recommended that triangulation of the southern sectlOn should be put In ha.nd 
as early 80S possible, in order to connect up.Bux~n's survey, . 
which. Mince that gentleman's doath. ", remallled m the Surveyor General" office .... 80 

much wa..te paper [111, 17-'1; IV, I,~]. ". This work, 80 far 88 it. goes, is superior to all 
the materials belonlting to the Surveyor General's department. excepting alw .. ys Captain 
Herbert's survey of l:urhwltl, ami the :-.Ia!?!,ore survey by Lieut. Norris. ". 

Whilst the b"",e-Iine is being mMRured in this vicinity [ Caloutta 1, I _h .. 1I not be able to 
spare any persons competent tu undertake slIch I\n operation, but when it is coneluded."I 
can deta('h Lieut, \\-tlst,ern anr!Mr, 1\\. 'i'nrl'i"k l , 

Approyal wa!! prompt, and on 6th February 1832 \Vestern was placed in charge, 
with two Rub-a!!siRt.ants fi , a nati\-e doctor, 14 barkandaz~, and 34 followers, and 
directed to st.art from Olliver's work Routh of Pal'asniith. After several weeks on 
reconnai~sa.n('p a.nd selection of stations, \Vestern observed at one station only 
before retiring to Miduapore, where two additional sub-assistants joined him6

, 

During folCaSOIl IM:J2-3 the country to thE' south was so disturbed" by the insur
rection of the Kols and ChUltrd [ I: 2q4 ]" that, rather than sanction a large E'Beort, 
Government f!uggested that the party should work the seriE'!! northwards of 
Para.snath. Western was repeatedly ill and writes from Suri, 1st January 1833 ; 

Littla h ... , b"en don" durin~ the IRSt month as. having obtained sights on Parasnath Hill 
on the 9th, ... I ,I,!S"tlIHI,," on the 10th. and WeB seized with a severe attack of fever on that 
day. J then prof'oe.!e.! to a "epondary stl\tion where I took the angles. anr! continued my 
march tow"rd~ I,h" 'lI'xt primary etation, but. having got worse and worse "very day, on the 
17th I left the party fnr ... medicul advice at this station. '" The Civil A.Ristant Surgeon ... 
think" it nece"""ry for me to wait here another furtnight, _ .. 

N at being able to trust the large instrument in the hand of any of the sub·",-.siRtants. I 
have directed Mr, Torri('k to ('arry un an approximate series ill the meantime7• 

What with illness antI inexperience, \Vestern maintained little control, Ilond his 
two senior assistants were discharglld for indiscipline [ 372]. He had difficulty in 
finding Imita.ble intervisible stations, and had trouble with the villagers ; 

On the 13th I seloded two [stations] which appear to be very eligible; they are tank bonks. 
On eommeneing to cut the trees, I had to clip one or two banion and pipal trees that obstructed 
the view .... to which no objection was offored, but when I commenced on the mllJ1!.to trees ... 
the nativ,," no longer stood passive spectators; they used their tongues, anr! threatened to use 
their sticks. 1 ('ontinuefl cutting without poming to violence with them. and only "lopped on 
finding that there were hOIlRE'A intervening that entirely obstructed the view .... 

I have no lnOnf'lY to inellr contingent expenR8s8. 

Everest found .. he work of season 1832-3 so full of serious errOl1! that, 
but for my apprehension of injuring the early career of a yOWlg IIlI\n of promise, I should 
then h.we brought, I,he oircumRtanees to the notice of Government .... It _m"d to me 
beUer to give Li"ut. Western all opportunity of redeeming his pretensions8• 

But Heason 183:J-4 was J;l0 more succeMt!ful : 
The country to the suuth W88 considered sufficiently settled. ". Neverthless, wl"", hE' 

reached hi" ground, Lieutenant Western found it necessary to apply for ... a small military 
escort. The lII~nth~ of XO\'ember and December were spent in inactivity, ... During the 
season ob.ervatlollll were t"kell from ten stations but ... the primary triangles were still R" full 
of large error" .... to render them utterly unfit for the Great TrigonometriC'al SllrvE'ylO, 

• 1 In.truc~ion. to Logan for Chendwnr and to Jameo for Oar ... DDn, tal ( 1183--9 ), 10-11-43. 'u promi
nent "OIBW~. hlll who •• tor. 4,480 foot, i. covered by Hindn templ.,.., I DDn, 265 ( 261-91 ), 12-10-31; 
para 26. lb. ( 3IG-H), I, -11-31. • Murray Torriok & Edward Boileau [ 384-5 J. • Andn>w Torrick & 
John Thomton [385 J. ,:.nnn, 330( 3), • from Monghyr; ib. (n-3), 1~'3, • DDn_ 286 ( 134-7 ) 
27-6··-3t. ,. GTS 8!/II, " .. A ( v ), • 
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In September 1834 Western's services were dispensed wit,h .. ~nd the party took 
the field under Bridgman, who had only had a few months trammg on the Budho~ 
series [ 61]. He had been on sick leave for nine m~nths the year before, a?d hIs 
health 800n broke down again. He took sick leave 111 Febl'Ultry 1835, a?d died at 
sea two months later. Field work was suspended, and the party l'emmned under 
Thornton's charge till the end of 1835, when Alexander Boileau took over. Aftor 
four months 
he returned into quarters [at Bo.nkuro. I; ... himself, his native dOt·tor and half the establi"h. 
ment of la.scars, and two-thirde of the Repoys and barkandazes, being afflict.eo by si,'kne~s. '" 
The observations he had taken at 5 prineipal .tat,ions were ... "o di.~cordant as to be unworthy of 
confidence, owing to some defect in the IS-ineh theodoliw [ 1.0 I· ... LT p to the middle of ... 1836. 
no real progress had been made. ... _ 

)lessrs ... Torrick a.nd Thomton, having rllSigned, ... were replace,1 by :'Iles"rA h.allonas and 
Brown [ 375, 38-tl. During the ensuing season, 1836---7. eight principal triangles WHre completed, 
... after which, on the 8th May 1837. the party went into quarters "t Midn,,!,ore, from whence, 
on the 28th July 1837, Lieut. Boileau proceeded to China on medical ""rtificllte for 6 months. 

Both his assistants being on leave, Boileau left the part~' under clmrge of a 
military officer till Kallonas rejoined two months later. Kallonas t.ook the field 
in Xovember to continue the approximate series to the south, but :<lIffered from 
"bilious fever" and did little more than clear a few hill tops. 

The country for many miles to the southwl\r(I .. .i< It \',.st hill~' wildern,,"", wit.h not the least 
trB<'e of a footpath intersecting its dreary "olitm\" to ~hew that there WitS Imm .. n hahitation 
in the neighbourhood, and it is so much infested by tiger •• bnff .. loe •• elephants, and others 
savage beasts. that it is impossible for a party of only 4 or 6 Illen to jOlll'ney through it without 
feeling a COIl8ta.nt apprehension of impending dangerl. 

Boileau arrived back in Calcutta on 23rd December, 
Midnapore at the end of January with a military escort.. 
an early return to cantonments owing tu 

and took the field from 
H(, :~gain hall to make 

fearful sickness and mortality alUong the camp folluwer". 62 pAOp\" out of 107 bAing either 
sick or dead. and both of the Bub-assistants with the native ,Iod,or too ill t,o rttmltin in "'\lI\p2. 

He reported the following season that he had 
for t,he IMt three weeks been endeavouring to fix Lieut. Bllxton', "t'ltions .... The l'ountry 
is so difficult that I have boon more tha.n 13 hours, or from b .. fnre dayhreak in thA morning 
until 7 o'clock at night, travelling a distance of only 11 l<os. or 21 mil,,". But my people have 
been working hard. and when we complete onr ( connection) wit.h the ohl hill "tat.illn" ... I 
will take an early opportunity of forwarding the results'. 

After continual sickness Boileau lost heart for the survey, ILnd left in December 
1838 to take up a more congenial appointment in Calcutta. leaving Kallonas to 
complete the connection with Buxton'R work. which he did in June 1839. The 
party was then broken up and all useful members transferrerl to Dehra Dim. 

Evereqt was greatly disappointed both with the progress and quality of the work. 
Several of the triangles contained acute angles of leRR than 30°, and the triangular 
error in general ,:,as far too high. for whi('h the theodolite wa.s largely re~ponsible 
[ 143]. The senes was excluded from the final reduction of the Great Trigono
metrical Survey'_ 

The slow progress had been pa.rtly due to the !Lbominable climate. and partly 
to lack of conta.ct with the invigorating personality of the Superintendent; 

Expttl'ienced ofllcel'8 were not available. ancl the work w ... ~ can'ied on Rt) fLLr from he .. dqllarters 
t.hat littlH effectual 8upervision .. _could bo exercised. _ .. Lioutenant Wo"tern. althuugh an 
officer of Mupenor talonts and mathematical attainment~. wWi ... qllite a youth, inexperienced in 
command. unversed in the practice of geodesy. and unacquninted with the cha.racter nnd 
custol'll8 nf the natives. 

Lieut.en.lmt Bridgman ... foll an early sacrifice to the climate, allll Lieut .... Boile .. lI·. health 
~LBo 8u1fared from the Mme cause. This onterprising officer on RRRuming charge ha.d actually 
to commHflOO the work de novo. and CillTierl it on to within a. short ,ii$tance of its 80uthern 
limit (;.-t prog ....... however. might ... luwe beon lTUll!e if the principnl sari"" hlld been confined 

'lulllJll'" 1.0 noil ... n, 11-2- 38; DDn_ :170 ( 3~ ); W. Midnapore. fitly cnlled ... Jllll~le Moh). ". 
ReprJrt r",. 1~37-8, DDn. 3-14 ( 301). 'DDn.370( 53 ),20--12-38. '0'/'8 SI/n. 1iii A (iv); 'l'R. 13( i). 
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to a simpler form, wherehy the time ami labour which was consumed in mUltiplying obsorva. 

tions ... would have been sparedl 
[ 70 ]' 

BUDHON, 18:13-43 

The Budholl series was the most westerly of the meridional series, a.bout one 
degree east from the Great Arc, longitude 78° 30'. Sta.rting north of Baugor it 
passed through Jhiinsi, and Gwalior, and then . . . 
descended into the valley of the Chamb&l and Jumna, reqmrmg henceforward the aId of tOWerB, 
and the heavy labour of my·olearing, whioh greatly retarded it.q progress. . .. III passed through 
the districts of Agra,l\Iainpuri, Etah, and Aligarh, striking the Ganges in latitude 28°, whence 
it was continued ... with shorter sides arranged in five polygonal figures ... to the ... foot of tlhe 
Himalayas, and closed upon stations of the Great Arc and N.E. Longitudinal Seriea ... in the 
year 1842-3, a period of ten yea.rs having been occupied in completing about ... 400 miles' 

[ pis. 4, II ]. 
Macdonald, a very capable revenue surveyor, set out from Calcutta on 23rd 

November 1832, with w. N. James and Soully as assistants. They reaohed 
Mirzapur on the 30th December, and were detained there for two days, hoping to get the two 
bullocks that carried the office tent relieved, but the officer in charge ... there ... would not grant 
the cattle &8 Borne fonn was omitted in applying for them .... 

I pushed forward ... [ to 1 Saugor. On the last day of January we had procured the necesaa.ry 
material, working tools, flag .taves, etc., and marched the next morning toww-cls Boodhan, 
but the General having objected to countersign the order we were recalled, bllt again furnished 
on the personal rMpon.qibility of the CommiRBary. 

On the 2nd Fehy. we reached Boodhan, ... the base of which is girt with dense jungle, 
the retreat of tigers and panthers, which kept UB on the alert during our stays. 

The first stationR seleoted, observations were started in Maroh, when the party was 
visited by the Surveyor General [24], who dropped two more sub-assistants', and 
fmmd everything proceeding in the moat orderly and mathodical manner pORBible. All parties 
seemed to be highly zealnus and alert, and ... my vi.qit greatly served to promote that unifonnity 
of system, without which it is in vain to hope for success5, 

In May observation was interfered with by hazy weather 
and by obstntction ... from the inhabitants, who regarded the Burvey ... with suspicion and dis
like .... Macc\onald endeavoured to oomplete another triangle, but failed, although he waited 
at Siraaud ... from 13th May to 25th Juno without having a single good night for observing. 
Indeed the length of the rays-... over 30 miles-was too great ... unless the air were cleared 
by a general fall of rain. The party then went into recess quarters at Saugor. 

The outtum ... for the first se&8on ... shews but three principal triangles conpleted, covering 
about 1,000 square miles, and stretching to 0. point nearly 60 miles north of the origin .... But 
a good deal of secondary ... triangulation had been accomplished8• 

Ma.cdona.ld asked whether topographical deta.il should be sketched in [ 13 ] ; 
All the secondary and tertiary angles have been protracted ... on the scale of 4 miles to the 

inch .... If the three BUb·a.ssisto.nts ... are to remain with this party, ... I may be furnished with 
another theodolite, or, if you wish the principal features of the W'ound or the rivers laid down, 
perhaps a planetable might be put into the hands of one of these sub·a.ssistants. They are mere 
beginners, all.L.my object ... is that there may be employment for every individual. I only 
require one a,s.qistant at the large theodolite, and I find Mr .• TamM of essential service. 
to which Everest replied that he intended to leave only 
one sub'l\8I!istant besi.les James permanently with your party. The other two ,\1'0 sent to 
learn their work ,tn.l will eventllftlly he removed. ... I send ~'ou an extract containing Lord 
Williarn Bentinck'R dllrision [ 14]. ... I shall be happy to see It successful use of tho plnne. 
table, but - marl. well - no sacrifice of time or money must be made to it'. 

Bridgmo.n who h~d been posted to the party was delayed by sickness and did 
not start work on hIS secondary series near GwMior until April. He ha.d accomp
lished little by the end of July when he was transferrE>d to the Parasnath series 
[60]. Later one of thE> new Bub-assistlUlts, Cropley, died at Sa.ugor ; 

. ITS. 13; pt. 1.( 1-4); ono Corny. c:. 6/6 ( I-i). 1·-7-48; 10 Cat. (22); lny.ollt ..... tly simplified 
dunng later oompntatlOns. "OTS. VI (!i-Iv,.r). "TB. 9 (1-7); aDO Comp. G. 6/12. "Cropl"v .... d 
LoBn.. • Roport 2l-l1-39 ( 30). • GTS. VII ( v, J ). 'DDIl. 374 ( :!Z-l), 47-00), 1-7 &: 16-10-3S. 
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The lamented deo.th of Mr. Cropley is a great loss to this survey .... Mr. Loa.u.e is ... endeavour· 
ing to revise the angles connected with those disto.nces which ... in laBt sea.:'0~'s work showe.d 
the greatest discrepancy, and were marked by you 'to be done over agam. Mr. Scully IS 

in advance with the plane table, laying down the approxim .. te positions of heights that may be 
rns.de secondary st .. tions. 

Ma.cdona.ld was a. great worker, full of initiative and ideas. He had the same sort 
of trouble with his blue lights as Everest wa.s to ha.ve on the Great Arc [ 29-3I 1. 
and writes from Dhundkooa [ Dhandkua, pI. 4 1 ; 

On the 12th, men were dispatched with blue lights ... with orders to light them .. t fixed 
intervalR which they were to estimate by counting cert .. in numbers by the beat of the pulse, ... 
each man beginning to count as Boon as he sees our signa.l light, .. nd blue lights being let off .. t 
Dhundkooo for every rOlmd of observations. I had hardly hoped for success .. t first, and was 
not therefore much disappointed at the failure .... We have ag .. in despatched fresh messengers 
to the offending st .. tions, and hope this night wiU be more succeBBfuI. ... 

14th. We were again dis .. ppointed last night by the bungling of our blue.light men, .. nd 
.. fair night lost. Bearers were despatched express to order the common lights for this night. . .. 
Weather cloudy .... 

16th. yesterday we had a heavy fa.ll of rain, but the evening cleared up and turned out 
very favourable .... Unfortunately, however, the two stations which we wanted most were 
invisible, viz., Kuthera and Gwalee .... The man who was dispatched to Gwalee with blue. 
lights never reached that station, but ".rter an eccentric circuit returned this morning after an 
absence of 4 days. ... 

17th. This morning .. t 3 a.m. we began the ... azimuth, but were too late for the greatest 
elongation, the time of the chronometer that was ca.lculated being wrong .... 

18th. We began the work Ifl8t night under very promising auspices. Both Gwalee and 
Kuthera showed beautiful lights .... but the lights soon began to blink and glimmer. and about 
10 or II became invisible. ID Rs. of oil have been expended on Gwa.lee without our being able 
to see the light. and it remains to be seen whether the wrong line ... was taken up .... or the view 
intercepted by "ome trees'. 

The Gwalee lights were eventua.lly successful, but Macdona.ld was troubled by 
discrepancies [ 9I 1 ; 

As I do not yet feel that confidence ... that is obtained by a long ... experience, ... these 
... may ... be ..... ttributed to my deficiency, ... but ... the a.lternate observ .. tions being taken by 
Mr. J .. mee-who is ... an accurate observer in general-lldld proving equa.lly discordant, I .. m 
rather inclined to .. ttribute the ... error to the unstee.di.nesa of the lights, ... the weather being 
80 windy, and the distances so great, as to render it difficult to intersect a flare that is exposed 
to windward, and .. moderate light cannot be seen at suoh distanoe. 

We must ... resort to ... blue lights but. having .. lready failed in v .. rious .. ttempts to regulate 
their burning at more than one st .. tion on the same night. we o .. n only take each station with 
the reference lamp separately, .. nd thence deduoe the several zeros for each .. ngle! [91 ]. 

There were occasional incidents in Orchha. State ; Ma.cdonald Bent a. man to 
Burwa Bangor with a request couched in the most polite terms ... to request the Killadar to 
permit our flag to be erected on his highest baation. that the position ... might be determined. 
... The Killadar replied th .. t it could not be permitted. for when the Governor General passed 
through Jhansi laBt year, the Rajah aUowed the English flag to be hoi..ted. on his fort ... nd ever 
aince that unfortunate day, the whole raj had been the prey of loot and desol .. tion. 

Had .. visit on the hiU from .. Br .. hman who had lately been phmdered and stripped by the 
robbers who are infesting the country. He was, however, rele_d and his clothes restored on 
decla.ring himself to be a resident of Kuthera. 'Go thy w .. y ... , We loot Mahrattas and their 
dependants, not our brethren of Kuthera'. There were 50 m .. tchlock men, or sepoys, and 
about the same number of latheewalas8 in this band. ... 

The Kuthera Rajpoots are very candid and freespoken ; they confeBS tha.t a.lthough their 
juwa.ns' receive pay from the Soobah and swell his ranks, yet that they .. re in the league with 
Tehree and the POOIIllll'll. This prevents their losing caste with their Boondel .. brethren. 

A ma.n sent to Koror fort to solicit the Killedar's permiBBion to put up some m .. rk for 
intersection brought back a polite letter saying that the fort was sacred to .. deota5 who was 
oelebrated 88 ..... destructive being, and would surely out off anybody who would .. ttempt to 
raise a flag on his premises ; .. piece of presumption that had never yet been attempted. ... 

I Jau ..... l. 13-\1-33, TB. 9 ( 1-7 ). 
N_. • yoang men. • """rod .piri'-

• DDn. 373 (39--42), 2-12-33. • men armed with heavy 
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Informed the.t e. chupr&AJee passing nee.r thiA pla.oe, Q~d bel\t'ing letterA from the Resident of 
Gwalior to Humeerpoor, WBB lately murdered in the n81ghbourhood. Infonned 0.180 that 'he 
bodies of 200 slain last month at the fight of Ua.neepoorah strllWed the field Wlburiedl

. 

He writes from Algi. 15 miles west of Jhansi, ~ha.t his men had begun to 
we.ver, fe.ncying the charm by which they ... hQvs ~n h~therto pro~ted hll8 been broke~; ~nd 
several have given waming that they Will take their discharge, ,rather than expose their lives 
and property to danger .... The Governor Generll.\'s Agent, :\lr. Scully, and three BUWIU"B, have 
been stopped bY •.. Ulatchlock.meu and obliged tu seek safety by lIight2

. 

An attempt ma.de to oonneot with the Grea.t Aro south of Gwalior having proved 
unsuooe8Bful field work was olosed on the 1st of June and, 
when the pa";'y marched into recess quarters at Agra, .where it arrived o~ tluJ 30th. ~n 0.11, 
twelvo DtlW principoJ triangles had been m~aeured, extell~g th~ Bones t? a pomt near Gwo.llOr ..... 
The secondou-y triangulation ... was conSIderable, the pomts fixed beUlg numerous e.nd fairly 
well spread. ... Some of the chitlf secondar.r 8ta~ions wore made to fo.rm a JDin~r series. . 

The preliminou-y selection of the statlODs III advance WilS ctLrrltld ... well mto the plams 
across tho Chambal and J umna rivors3

• 

On Macdonald's report that towers would be required across the daub north of 
the Jumna, Everest doubted 
whethllr Government will ever consent to building towtlra for any but tho Great Arc. I hQve 
found ill my late opertLtions thut there I\re luudly any "itulI.t.ions in this doah in which, by the 
help of a skIT 70 or 80 feet high, =d 0. pile of 12 feet, blue lights m .. y not have been seen ut 20 
miles dist=ce. To effect this, howe'-tlr, it is necessary that all intervening trees be cleared 
away, and ... that 1\ minor degree of accuracy be doornoll Altfficiellt, for .. ulue light burned at 
the top of a staff ... can nover be properly over the centrE! of the stA.tion'. 

Aftar a reconna.issanoe MMdonald persisted tha.t· towers would be essential 
~o obtain symmetrico.l trie.ngles, ... although u sArieA Momuwhat distorted in form oould be 
carried on with ... the long DlBStII'!, by mell.DB of forts, high buildings. e.nd moWlds, that are 
scattered over the country but, us your .. .letter ... partil'u1urly enjoills ... symrnetry, we shall ... 
fix the sites of future tower~, merely tr....,ing the rays according to your irl>ltru"tions5 [ 31-2 ]. 

During sell.son 1834--5, therefore, Macdonald worked northwards across the 
Jumna, selecting stations by the "ray-trace" methou with ~mall theodolites a.nd 
perambulators, and brought his work across the Gange;;. He was too ill to continue 
field work after April, and taking sick leave in September died at home two vears 
later. He was relieved by Ommanney who had joinerl at Agra in June 183.'5 .• 

Ommanney took the field in November with only ono as,,:i~tant, Scully. As no 
authority had yet oome for the erection of towers, he spent the season running 
trial lines between the sites selected by Macdonald without actually clearing them. 
The villagers at first refused to allow trees to be felled but, after special orders had 
been obtained for the payment of oompensation under the supervision of civil 
revenue officers [ 67 ], approximate observations became possible. 

During season 1836-7 Ommanney made final observations from the neighbour
hood of Gwalior to his first tower, Atgath, on the north bank of the Chambal. Tills 
was only 26 feet high, sufficient for the baok rays only, and had to be rebuilt in 
1840 and raised another 10 feet. The rest Qf the season wa.s spent in Ia.ying out 
sites of towers across the dooo, without muoh suocess. 

On 31st May 1837 Ommanney resigned, handing over charge to Joseph Olliver 
his only assistant. Given one assistant, Driberg, Olliver had ro make a fresh 
start north of the Chamba.1 during sea.son 1837-8, for Everest direoted that 
~nstead of 0. ~ngle series of triangles whose sides are from 16 to 20 miles, you will range them 
III double series so as to form 0. polygon round" central point with sides not less than Smiles 
e.nd ?,ot gret\ter th= 15 miles [ 6, 76]. ... For 8 miles no o.rtificiul elevution at all will be required 
bll~ Ill. al\ ("ases the ra.y must be cleared .... You will be able to turn to acCOWlt me.ny of the 
artifiCial mounds whIch now obstruct the view in long distances. .. . You will at all times be 
able to Bee either the heliotrope or night light .... 

So much timo has been already expended in vuin on the Budhon Series, "lid it is so dis
reputably in the backgro\Uld, that I do not wish you tu give up e.ny work ulready executed 
by your predecessor which will serVIle. . 

1 TS. 9 ( 27-a ) Comp. G. 5/12. • t>Dn. 373 (46), 1-2-U. • (ITS. VII ( vi-vii J) • DOn. 373 
( 63-6 ), 1-6-34. • ib. ( 106-9 l, 6-9-34. • DDII. 371 ( 127-8 l, 2-6-10-37. •. 
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OUiver spent five months preparing stations north of the Jumna:, with low 
towers ",nd mounds. The tower at Firoziibiid on the north bank-built of mud 
under Omma.nney's direction-had fallen down during the rains, ha.d been rebuilt, 
a.nd fallen again. It fell yet a third time after being raised to 40 feet. Work was 
closed down in March 1838, and the establishment placed under Renny for work on 
the Great Arc [42]. Everest record~ that progress on 
the Hudhon series, though highly prosporous and satisfactory as ftLr as the hilly country 
lusted vet ceaHed to be so Il.'I soon as the operntions entered tho flat lands to the north. ... It is 
hllrdl): 'fair to c€lnsure any party for not succaoding in H, matter utterly new, ann before 
untri"d, .. ' The mistake ... by Lieut. Macnollllld originally wt\S" ,selecting t he stations at too 
great a distllDce [Tom each other .... Experience hBB now been a.cquired ... respectinl'!." trin.ngul .. t_ 
ing in flat countries which will probably ... ward off ..... like mistak"l [6, 84; pI. 4 ]. 

The series was resumed in November 1839, with l'tenny in nominal charge, 
but as he was still required on the Great Arc, Murphy carrieu on for the next two 
sea.sons2• By November 1840 he had taken the re-designed approximate series to the 
neighbourhood of :\loriidabiid, and then returned south to bring up final observa
tions from the Chambal where Ommanney had left them in December 1836. He 
worked up to the Ganges, and then, after laying out a further polygon near 
Moriidii bad , took the party into recess at Dehra, 4th June 1841. 

He spent the whole of sea.son 1841-2 laying out triangles northwards to parallel 
30°, making junction with the Great Arc north of Meerut, and with Du Vemet's 
Himiilayan series [ 71]. Towers were built, and all stations north of the Ganges 
were ready for observation the following season3 • 

To ensure that field work should be completed during season 1842-3-Everest's 
la.st in charge of the department--three parties were formed under Renny, James, 
and Loga.n, and these ob~eryed the principal triangles north of the Ganges, all 
vertical angles north of the Chambal, and astronomical azimuths right through 
the series'. They were inspocted in the field by tho Surveyor General, and by the 
middle of May 1843 all work was completed and the three parties marched 
into Dehra.&. 

RANGHIB, 18J3-426 

Ranghir was the second series from the west, generally following the meridian 
of 791° as a cha.in of single triangles 7 • 

For the first hunclredmiles .. .it crosses the low hills, ... Saugor, ... Jhansi, ... Hamirpur, and 
".the Bundelkhand Agency, It then enters the great plains of the Gangetic vallay, ... and 
after Cl"o88ing Etawah, Farrukhabad, ... and Bareilly, tenninates in the forests of the taraiB 
[ pis. 4, 11 ]. 

Charge was allotted to Waugh, whilst that of the Amua series to the east went to 
Renny. They had joined at Calcutta during 1832, and spent some months with 
Ros~nrode on the Great Arc approximate series ~ 24 ], so that, after raising their 
partIes at Agm, they were ready t() tackle theIr own series with confidence . 

. Lea~g A~a on 30th .November 1833 with two sub-as~ist!Lnts9, Waugh reached 
his startmg ~mt, Rang?ir, on 6.th January. ~e commenced by taking circum
pola.r observatIOns for aZImuth, his new value bemg adopted for the series in pre
ference to Olliver's [58]. He then spent several months trying to find suitable 
sta~ions for a .break-out from the ~ide Ranghir-Tikaria, as directed by Everest. 
This was 30 miles long, and the high ground to the north was "a mountainous 
table-land of considerable breadth, covered with high forest trees and dense tmder
wood, and devoid of any commanding eminences". He built a tower 35 feet high 
the first ten feet of stone in mud, digging special wells to get the water. Whe~ 

I ~port, 21~9 (,44-5). • with O. Mulher .... '" GIynn. • discrepu.ncy of 6· 24 feet on 21 mile 
~mmon .,<le. ·ln8t,:"rtlO!'. to Logan an~ Jnme~, DDIl. 43~ ( 22i-!!). 27-1~2. , • GTS. VII ( xiii-xv, J) 
!,~I RePi'rt, TB. 9, I • !.? Cal. ( 15-7 ). GT8 "'"n. xv; TR. 9, I, n. 1 WIth .. amgle tri/lOll near Farrukh
&b';'d.. (]T8. VII (w-K); IIRIO. 97 (9); 8 m. map; between moridian. 70° .. nd 81 6' covering linea of 
Ranshlr '" Amua lMIriea. flQO. 18M. • Arm.trong '" FonJter. 
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this gave out, the remaining 25 feet were ru~ ~? in dry stone, "and it came 
tumbling down almost immediately ~fter.oompletlon 1. He abandon~ the attempt, 
and askod permission to layout hlS trIa.ngles to the east of Ranghir. 

Evorest's approval took many months to come, as he was fully engaged on his 
reconnaissance north of Delhi, but \Vaugh's new line was favourable, and he made 
rapid progress, staying out till the end of July to take advantage of ~he cl~r air 
after the el~rly ra.ins. He completed observations at no fewer than mne tnangles 
and wrote to Everest on 21st July, 
having IWlt night finished ... at Phara hill station. The observations have occupied 31 daya, 
during which ... we have marched upwardB of 300 miles over the treacherous ami loamy soil 
of Bundelcund. Wu lost 6 days from uad weather .... We ara all in good health and spirits, 
anrl the oonstant exposure to the inclemency of an unusually severe season has produced 
no symptoms of sickness in camp. The men, however, are 0. good deal worn down by the 
ho.rRs..ing nature of their duties, ... rendered more arduous by a long series of forcsrl marching 
in ruin and mud. They stand in need of rest, and ... I proceed ... withuut further delay to 
ClOwn pore .... The rapid uelapirlatiun of our camp equipage, and the difficulty of obtaining 
supplies of food in a l.a.nd afRiotau with f"mine are additional reWlonsl. 

The party took the field again on lOth Ootober, and commenced the lay-out 
of new stations to the north of the Betwa in the flat country south of the Jumna, 
finding a number of mud forts and high mounds that served instead of special 
towers. Being called to Dehra Diin to assist in the measurement of th€l base-line, 
Waugh left Armstrong to carry on till his return towards the end of May. By 
the end of June, when they moved into recess, triangles had been selected as far 
north as BareiUy, and some of the rays cleared. \Vaugh was warm in praise of 
his assistants, Armstrong and ForsOOr. 

It was decided that the towers in the plains should consist of a central masonry 
pillar to carry the theodolite, with a portable wooden scaffold for the use of the 
observer, his attendants, and the observatory tent, this scaffold being moved on 
from station to station [ 84 ]. As sanotion to the construction of towers had not been 
received by the time the party took the field in Ootober 1835, work was confined 
to the clearing of rays, the seleotion of forward stations, and secondary triangula
tion for geographioal work. On Waugh being again called away [39] Armstrong 
was a.gain left in charge for season 1835-36 ; 

Ray.clearing and approximate measurement of the angles was carried on ... under many 
difficulties. until the 22nd of June, when the rainy season set in with such violence as to 
prevent further operations .... Fourteen rays had been cleared and approximate angles 
measured ... up to ... Bareilly. Five stations were selected further north ... to the outer 
Hima.l.a.yas3. 

Meanwhile the Executive Engineer started work on the ten ma.sonry columns 
after Waugh's design. A typical cause of delay oocurred at Atsu, in Etawa.h 
district. A suitable site had been promised by the local zamindar the yea.r before, 
but when the overseer wanted to start construotion, frivolous excuses were put 
forward and private building started round the spot. Mter long correspondence, 
and several interviews, the zamindar won his point, giving another site in exchange 
which entailed the clearing of fresh rays. 

Recess was spent in Bareilly, and designs put in for another 14 masonry columns, 
and Armstrong then started final observations from the southern end. The scaffold 
made up by the ordnance department at Cawnpore took ten bullock oarts for its 
transport. Work was proceeding well when, on the night of lOth April the scaffold 
caught fire, and the theodolite so damaged that all further work had to 'be abandon
ed for the season. Armstrong was overcome with shame; 

I proceeded to the scaffold about " o'clock p.m. to ascertain the practicability of seeing 
t.he Etaw~h blue light. _ .. I deputed the two tindaIB ... to cut down a pipal tree which appeared 
like!y to mtercept the ray .... A little before sunset I came down to dinner. and proceeded up 
agam at about 6 o'clock ... for the night observations. 

~t about i after 11 the vase light at BlIBBUIIlgarh became visible, and having observed t.be 
vertical angles ... I covered up the instrument, intending to pack it up early in the morning. 

1 Report to SO. fi-jj-34 ; DDn. 379 ( 73-7 ). "ib. ( 93-4 ). 21-7--34. "OTS. VU (x-K). 
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I came down ... at about 10 o'clock, a pair of mlJl!88,1s [ torches] having been burnt previous 
to my deacent e.s a signal for the people at the referring lamp to put up for the night. Accord_ 
ing to the usual practice a guard of khale.sis ... were ... on the scaffold to give warning of any 
change in the weather, ... and a joint guard of sepoys and burkandazes below ... the scaffold .... 

I retired at about 11 o'clock, but harl sC8.1'cely been in my tent 15 minutea when I heard 
of the scaffold being on fire. I made all practicable he.ste to ... the station ( about 300 yards 
from camp I, but before I arrived there the devouring element had exceeded the power of any 
human being to extinguish. However, threats and rewards were held out to the people, and 
eeveral were on the top, attempting ... to cut away the tent ropes and throw down the tent, ... 
and they retired only when their lives were in imminent danger. 

The range of the fire was increaBed by the wind ... and it is with the deepest misery I add 
that I was a helpless spectator of a disaBter with which the ruin of my ... reputation must be 
closely connected. 'Vben the fire had consumed ... the scaffold, the instrument was found 
isolated on the top of the pillar, and it appeared at the moment to have escaped .... 

Early this morning ... I ascended the pillar and took down the instrument by pieces. 
How this fire originated I feel myself unable to say .... Every lamp in the observatory W6B 

extinguished, and the tent closed. It appears that the m66~ls which were used to signalise 
to the referring lamp were not entirely extinguished, and that the wind acting upon the torch 
caused the embers to increase to a blaze which set fire to the tarpawlins used in sheltering the 
musalchies' quarters from tbe wind!. 

Wo.ugh passed on this distressing report with the piouB comment that, 
with so careful a person as Mr. Armstrong is, one would have thought accident impossible, 
but· 8.. Providence sends rain upon the jlll't and the unjust so do misfortunes happen to the 
careful as well as to the careless2• 

Starting season 1837-8 with a fresh theodolite and new scaffold Arlllstrong 
was o.t first delayed by adverse weather and dust. He was held up later by "un
precedently windy and dusty" weather, and moved into recess quarters at Fatehgarh 
in Mo.y. He now regretted that the triangles had been laid out with such long 
sides "rendering the observations dependant upon the vo.riable na.ture of the atmo
sphere and refraction", and forty years later General Walker comments on 
the constrast between the rapid completion of the lower third part of thiq seriea ... in a hill 
country, with the slow execution of the upper two-thirds ... in the plains .... The principal cause 
of the slow progress in the plains was that the sides of the triangles ... averaged 18 to 19 miles, 
and occasionally exceeded 22 miles, ... much too long for satisfactory observations .... 

Thus the measurement of the horizontal angles proceeded very slowly; that of the vertical 
angles had frequently to be performed so long after the time of minimum refraction that 
Bimultanoous reciprocal verticals were often essential to ... even moderate accuracy, and this 
not only necessitated the employment of a second observer, with a completa ... equipment, 
but greatly retarded the progress. ... 

Experience .. .Ied to ... reduction in the lengths of the "i,I"3 of the triangles .... An average 
of 11 mil9'! ... h&s come to be recognized ,1., the most ~uitable length ... in the plains [ 6, 76]3. 

On closing work in 1839 Armstrong left the scaffold standing at his last station 
hoping for an opportunity of finishing off the interrupted observations, but owing 
to .. the severity of the ... rainy season" he had to bring it in during August 
for protection against further injury, and for subsequent repairs. He experienced considerable 
difficulty ... because of the state of the roads a.nd the large munber of ca.rts required .... The 
damage ... took some time to repair which, with delays in obtlLining carts, prevented ... tai<ing 
the field earlier than 26th December 1830 •. 

Season 1839-40 was a very short one, and work confined to completing observa
tions to the south. On 2nd March 1841, after completing a few observations near 
the Ganges, Armstrong was transferred to the Great Arc, handing over charge to 
Lane. The approximate series was extended .. considerably to the northward of 
Almora", and was later absorbed into the Connecting Series [7I]. Observations 
were taken up at the end of the year, but, writes Lane, 
in consequence of the extreme severity of the f!IlOW which was 6 to 6 feet high on the 
summit of Kankrakit ... the northernmost station, ... I was induced to relinquish for the 
present all observations on the mountains, and rruuch ... vi .. Almorah for ... Mandablld, near 
Futtygurh, in order to complete the remaining vertical angles there, ... taking with me Mr. 

'0011. 379 ( 325-8), 11-4-37. • DDn. 378 ( 3711), 26-4-37. 
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Sub-A&tiMtant W_ C_ RoS86urodo to co-operat.o ill thu simulttlJleoU>! obaorv .. tioWl. and louving 
Mr ____ J. Mulhoro.n to_dote.rmine th~ points ... ~twttl'd to the ~epal rl'Ontiel'll'l .. nd n.fter that 00 
carry ou a minor serletl ... m the plaIDS for ... layUlS down the CIty of Ita.mporu [p\. I I ]. 

During season l842-3 Waugh resumed oha.rge of the establishment whioh WII.8 

employed as "the Pilibhit Terai series" on tria.ngles conneoting the heads of the 
Ra.nghir and Amua series [68. 71 ]. and in Ootober the party was re-formed as the 
(',aJoutta Meridional Series, ILnd moved to Caloutta under Waugh's oharge. 

The Arnua series is third in order from the west of the meridional oha.iw! 
running north from the Caloutta Longitudinal Series; and follows generally meridian 
80° 30'. It pasHes through the hilltl of the Bundelkhand States of Panna and 
Chhatarpur, and the distriot of Banda, to the .J llmna valley. It then orosses the 
doiih districts of Fatehpur and Cawnpore, and ILCl'O!lS the Ganges through Lucknow 
and oentral Oudh. Its northern triangles were lRotel' 11bAOI'bed by the North-East 
Longitudinal ~eries [pI. II 1. 

The party was rai"od by Renny at Agl'a in 1833. Lmwing Agra on 30th Nov
ember with two a'liistantsJ , he reacheclllli first station, a few miles north of Jubbul
pore, on 13th January. Working north-oast to Iwoid unfavourable ground to the 
immediate north, he sited one station on the Kaimur range, and then brought his 
series back to the ruling meridian. He completed ob~ervation of ten triangles, up 
to the northem limits of the hills nelLI' Banda, Aouth of the ,Jumna. The dm1ring of 
raYH through the plains aroused opposition 
untiL. the district offioel'll were able to interf"rt,. Further ineonvtlnienco wa,H cau.~ecl by the 
people ... digging up and carrying away the mark-Atones [ 69, 86]. Renny continued his opero.
tiorll< into middle of J Wle, when sicknoss broke out ... in his camp .... the rainy seo.~on having now 
commeIlce,\. ... Commending his lust four stutiollR to the oare of the Collector of Band .. , 
he tlU·necl ... towar(L~ thu recess quarter" Ilt Cawnpore, which he reached on the 1st of .July'. 

Season 1834-5 was spent in laying out triangles by ray-tra.ce across the plains 
and clearing the rays. After starting off the work, Renny handed over to Tulloh to 
join in the measurement of the base-line at Dehra Dim. Resuming charge in Juno 
he found the party at work between Cawnpore and J.ucknow. 

Operations had unfortunately been greatly retarded for want of...Government ... support ... 
in the necllSSlId'Y ... cutting down all trees, and removing all obstacles, between the principal 
lJtatiolUl. Hitherto the district officers had generally b&en ready to aid the surveyors by 
giving the requisite instructions to the 10001 native offbials ... to 68Sigt ... in ascertaining the owners 
of the removed trees ... and in estimating the proper amount of compelUlation. ... 

The Collector of Cawnpore ... referred ... to the Commissioner, ... by whom it was forwarded ... 
to the Secretary in the Judioial D3p~rtment. The reply was such as to paralyze, for a time, 
all vigorous prosecution of survey work. The Vice-President in Counoil ruled that "The 
officers of the Trigonom~trical Survey are not authorized to remove tre39 or other property 
without the sanction of the owners previou~ly obtain"ct, and it will rest with those officers to 
offer such remuneration 8.9 will induoe the owners to comply with their wishes" .... 

To lay out...at le8.9t ten new triangles ... each field se'>Son, .,. the clearing of at least twenty 
perfectly straight J4·mile linos wa.s ... neC6Ssary .... To have raised the tower stations sufficiently 
high to overlook all intermediate obstacles would ... ha.ve much retarded, IlIId increaaed the 
cost of, the operations. '" Straight lines ... could not be cleared without cutting down a 
considerable number of trees, ... and if this might not be done without obtaining the 
88.D.ction of the owners in every instance, the operations ... would have to be abandoned6• 

On the Surveyor General's representation it was ruled that district officials 
should accompa.ny the surveyors to facilitate negotiations with the villa.gers [631 
~d ~rmed with thi~ authority Renny made good progress during season 1835-6. 
m SPIte of now haVIng only one assistant8 • Working with mud towers of twenty 
to thirty feet, he kept his expanses to 0. minimum [8S ]. 

... I DDn. 3~O ( 3S~), ~S-1:!-41. ·TS. 9; 0--6;3; GTS 8YII. xvi. 3 Tulloh lUul LH.1l<1. • (ITS. VII 
(.J.l- v-L). ·Ib. ( v,-L ). • TuUoh had Tesrl. for IL mon.' lucrativl' "PI,t. 
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By the end of t111~ seatlon rays had been cle~~d up to Sitipur: and stations 
selected to the llorthel'lllimits of Oudh, but penmsslOn to enter Nepal was refused. 
Towards the end of the season the party was strengthencd by the transfer of Murphy 
from the Great Arc, but progress wa.s difficult through the notorious tami forests; . 

I conducted It rout,e-survey for the selection of point. for principal stationR up to the Nepa.l 
hills .... Fever and other complaints pre\'Blent in the Tarai broke out in my ~amp, nnd beforo 
I had returned t,o Sitapur both my sub-R8Sietltnt~ were dangerously ill, and a great portion of 
my eRt.ablishment In.id up . 

. A.. thE' dimness of the atm"sphere ... would have prevented me doing any more work tmtil 
the cummencement of the rains, and to detain my establishment in cwnp would only have 
been exposing them to relapses, I proceeded here [ Cawnpore ] 88 soon as my party WIIB 8uffi
ciently convalescent .... My 8ub·lt8sistants are now out of danger, ami the native establish
ment daily acquiring strength .... Deaths from the t,arai fever are confined to private sorvnnts1. 

At the beginning of season 1836-7 Renny started observation at stations near 
Cawnpore, but found visibility too poor for his long rays. Postponing further 
observation till after the first rains of the monsoon, he pushed on with the clearing 
of rays and building towers up to the northern limits of the series. On hi~ being 
called away to the Sironj base-line in October 1837 [ 53-4 ], Murphy took charge and 
with Lane carried observations up to the Ganges. 

Murphy fell ill, and ha.d to proceed to Cawnpol'6 for three weeks, at the end of which ... the 
favorable sea.Bon ... hocl ended. Crossing the Ganges into Oudh, he resumed work on the 21st 
December at the station of Ran. where he also took observations for lixing Christ's Church, 
Cawnpore, which was then being built. He waited there five days without being able to 
obtain compl€'to measures of even a single horizontal angle, though he succeeded in taking 
simultaneous verticals with lIIr. Lane on the ray to Jajrnau .... 

The winter rains ha.d now SAt in, anr! the conditions became so unfavorable that though 
he remained at that station [Namlll1a] from the 4th to the 28th of January, and worked 
whenever possible both day and night, he could only complete observations of two of the 
three horizontal angles2. 

Renny returned in March, and advanced towa.rds Sitapur, when he had once 
more to return to the Great Arc [42 l- Murphy then went south to re-observe a.t 
a. number of sta.tions where, as Renny had pointed out, he had failed to change zero 
satisfactorily [go]3. In October 1839 he resumed observations near Sitapur and 
proceeded thence in succession to the several nOIi.hern stations, the horizontal angles at 
which were all disposed of by the 9th of December. The prescribed azimuth was then under
taken. ... By the end of the month the whole of the programme ... was completed, with the 
exception of the vertical observations ... ' 

A collision occurred between the ... native establishment and a Ia.rge body of armed mell in 
Oudh - who were said to be desperate froobooters, and inhabited a small fort of their own 
in a jungle on the banks of the Gwnti... - which might have been attended with much lOBS of 
life. had not Mr. Murphy been at hand to interpose and protect his people. But otherwise 
the operations in Oudh seem to have met with no opposition4. 

The vertical angle.'! were observed simultaneously, working along the diagonals 
only, "zigzagging from flank to flank". Field operations were concluded on the 
2nd April 1840 and the party then marched in to Dehra to be broken up. 

Pending sanction to the North-East Longitudinal series, the head of the Amua 
series was linked to that of Ranghir by the Pilibhit Terai series carried out bv 
Waugh during season 1842-3 [&;,71 ]. • 

The Ka.rara serics is fourth in order from the west of the meridional chains 
and follows generally the meridian of 81 0 18'. It starts as a double chain of 
triangles through Rewa.h up to the Ganges west of Al.\o.hibid. The first 90 miles 
lie through hilly country, to oross the Ko.imur Ra.nge_ North of the Ga.nges the 

I from Renny, DOn. 3112 ( 189-90), 16-1h'l6. 'OTS. VU (x L). 
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serief< ifl ta.ken mostly by single trillongles through the plain!! of Oudh to the tarai 
on the Nepal border I 13; pI. 11 ]1. 

The party was raised at Sironj in ,Tanuary 1838 after the measurement of the base-
line. Charge was entrusted to Jonos, who had. for several seasons been working on 
the Great Arc. With Scutly ItS assistant, he reached Karara on 1st March. 
Unable to find suitable 8tations for a line of single triangles with sides not leas than 
20 miles he obta.ined the Surveyor General's approval to work in double triangles 
with m~ch shorter Hides. By the middle of June he had selected five principal 
stations and when the rains began and sickness appeared in the camp, he took the 
party into quarterA at Allahi1bad. They started out again ~n the. 1st. October 1838, 
but work had hardly begun before the whole eamp waR seIzed WIth Jungle fe"er 
which compelled ... ret.urn to Alluhiibiifl. :l-lr. Scully f,,1I .. victim to th" di.~"as" and di"d on 
th" 18th November ..... JoneR himself a",1 the elltire ... establishment were re(lueAd to such a 
Mtaw of prostration us to l",we the i'lurl,ey,.r General no Illtern .. tive but to Auspelld operationW'o 

Jones Hpent the rest. of the season with the Surveyor General at Kaliana r 132 l, 
and was to have reHumed work on t.he Karara series in October 1839. On the 
third march out from Dehra he waK taken so Biriously ill t,hat he had to return, 
take sick le8.\'o, and o\·entuftlly resign from the 8urvey. 

The series then remained in abeyltnce until 1st September IStl, when Shortrede 
wa.s placed in elutt'gf>. After inltdequltte prepamtion he took the fieltl with two 
a.~sistants3 a.nd reache(l Allahiibii(l in December. His reports are not inspiring; 

:\Iy C!tlll!, loft Dehrtl (lJI Lhe 11th. anel ILrrivecl at Mirut about the 20th of Ootober when. 
the puy office h"ing shut on ItPCellmt of a nlttiv!' ffll!tivltl, I Wa.! dotained till about the 26th 
Wlttlll my p"mp marched towl1rcl" AgrIL. wher" it, arrive(1 about the 8th of November. I halted 
there ... in expectntion (If receiving with [ your] countersignature tho indents for office tent. 
ancl tent, cltrria~", ... two commissaries ha\'ing refus",l t,o comply ... withollt, ('olmtersignature. 

Whiltl Ht. AfUt' I procured ... some piece~ of looking.glass which might serve to make up 
into heliotropes, the four supplied to me heing ... too few to enable me tn mako observation.q to 
more thltn two or t.hree .tatiollS [ 8 i ]. . .. 

I Itrrivcel "t Ctlwnpor" about tlte 30~h of ~uvember and·-... detained [fir sorno days I>y 
holtvy. min at Fattihpoor-... ltrrivtJd Itt Allahabad on tho 17th December. I there received 
a countorRigneel indent on th" Delhi magazine for an office tent, which ... wBS refused on the 
gl'OlInd th .. t I waA now aI, AlllthabaJ. It was ... ('oulltersigned by the :\Iajor General Com
manding at Alla.hltbad. Itnd the t"Jlt was at la.st received from the AU .. habad magazllle. 

On my "rrival Itt AlIah .. bft,d I "et ahout making up trestles for lamps Itnd heliotropes. ... 
1 made up al"o a number of hatchets for cutting jungle. ... These occasionod no delay as the 
hatchets were ready hefore the trestl"". ... I did not. stay to make up sight vanes tho~h suoh 
wouhl have bean very desirable. but procoodad towards Rewa on the 26th of January. 

Having no introduotion to secure my being recognized by the Government of Raw,. ... I 
took the liberty to address the Governor General's Agent at Jabbalpoor, requesting him to 
make the necessary corrununication .... The Rawa Government has sent ... two harkaras ... for 
the supply of provieions--... ltpparently conside", tho work ... (ln a par with ... the Revenue 
Survey-... T Ilm ... proceerlillg ItS woll as I call. 

The ... jlmgle to be "lit to c1Aar the rays ... is very great .... The platform Ilt Dadar ... wQ8 
ent,irelr pulled down to the lower mark. and the stones scattered. Perhaps you may be able 
to deVise Horn" mflnns to prtlvellt S\\('h dilapidations for tho futuret [ Sf, ]. 

He waK still at. one of the base stations five weekR later' 
I have been here for the lost fortnight, but have not been able ~ get a single observ .. tioll. 

I have not boon Itbl" to use the heliotrope at Kltrarlt or at RewlL, nor have the parties there 
been .able ~() ROO minll .. I have tried heliotrllp"" Ilnd fires, single and double, but without effeot. 
The mvttnablo repo~t IS that they cannot be seen. On one "vening I thought I saw both lamps. 
but, before T hml.tlme to make slIre ... they disappeareel. ... To ensure the correct pointing of 
the lamps and hehotrope.~ townrds ~e ... tho Babu is now ut Kltr"ra, and also "hand telesoope 
h6R been sent to each HtatlOn to IIB8lSt them, ... but lIS yet all wit.hout 8uce888. 

A few days.ago .. Yle hill O? w~ich I am enflBmped caught fire. My own tent ileing n88l'88t 
the fire, I had Just time to strike It, and get it haulerl away about 30 yards, and by that time 
the fire had "dvanced t.o where it ha(1 stood. 

'010. 95 (4); l·inch mAp of cowlLry 1<. & w. of K&1 .... " Ser; ... ; SOO. 1839. • 07'8. VII 
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I got the office tent. also struck, and removed t.o the place of greateRt ~o.fety. ... While this 
wo.s being done, I was busy directing arrangements to so.ve the instruments and obse rVQtory 
tent. There wo.s no time to remove the tent but •.. 1 determined on removing the instrument, 
which was done without damo.ge further than 0. little scorching to myself !lnd those employed. 
I ... put all the strength I could muster to extinguish it [ the tire 1, where from the Hco.l\tin~ of 
the gro.ss ... it could be approo.ched sufficiently near. After about 3 hours work the fire was flurly 
driven from the neighbourhood of the station, and as the grass around i~ either all burnt, or hus 
no communico.tion with that elsewhere, I feel tolerably secure against the recurrence of the like. 

The worst effect of it is that the atmosphere haa become very murky, and unless we have a 
st.onn or 0. shower of rain I fear I shall be lmo.ble to do anything. The sun becomes invisible at 
about 11° above the horizon, 80 that I have very little hope from heliotropes, and the lamps 
seem insufficient to penetrate the glooml . 

Such forest fires are of frequent occurrence in a.ll wooded parts of India. and 
Burma, especially during March and April, and the consequent smoke, a.dded to 
the dust, alwa.ys makes March 0. particularly difficult month for triangulo.tors [JII, 
76, 184]. Everest thought tha.t Shortrede should have taken better precautions; 

It is bv no means an uncommon occurranoe for the dry grass at the tops of the hill stations 
to take ~, and the only remedy against mischief ... is to burn up the grll8S before pitohing up 
the tents, or plo.cing the instrument ~ position. This is a necllRSary precaution, and if ... 
people .•. be assembled, eo.ch armed with a green bough to keep the fire Imder cont"ol, the 
operation is eBSily effected, ... when the co.mp ma.y be estotbliAhed out of reach of harm. 

If any loss had occurred to the public property, ... Government would have called on 
you to make it good .... A gentleman of your experience would ... be expected to be on the 
alert .... I judge ... that no injury hBS been done save the 1088 of the paper of instructions and 
a reading gl688 .... I can replace the former ... but I must beg ... you to replace the latter:. 

Finding that visibility showed no signs of improvement, "and with a sick list 
continually increasing", Shortrede gave up his reconnaissance, a.nd beat a retreat 
to Allahabid, where he arrived about 27th April-after little more than two months 
field work-with practica.lly nothing accomplished. Everest was not pleased. 

In the following field sea.son, 1842-3, the party, 
st.rungthened by .•. Armstrong who had acquired considerable experience .•. on the Ranghir seri"", 
Ier. AIlahabad on the 15th of November 1842, and made such good prOb'T888 that by the end 
of the field season all the st.ations south of the Jumna had boon selected, and the prinoipal 
obeervations ... completed for 0. distance of about 65 miles. . .. 

The genera.! design of the triangulation ... consisted of continuous net·work of trianglos, 
in which mutual observations were taken between all stations, instead of forming a succession 
of simple polygonal figures in which the mutual observations are r8Atricted to the station.. 
lying contiguous .... Theoretically, of course, the net·work is the best, ... but practically it 
is far t.he most troublllllome .... It is, moreover, very variable in its influence, tending to 
strengthen some portion of the net·work more than others. For these reasons it had boon 
deliberately rejected by Colonel Everest in favour of the simpler system3 [60-[ 1. 

The party returned to A11a.hii.bid on 2nd June. When on 27th October Everest 
touched there on his final journey down the river [ 174], he was surprised to find it 
still in cantonments, but Shortrede admitted no blame; he knew of no rule fixing 
a date for taking the field and, if he had, would consider it 11~ one to be 
obeyed rather in its spirit than in its letter . Your letter of instructions to my predecessor 
contains the injunction that the first of 0.11 considerations is that of the health of the party . 
... He lost a sub·B88istant and several of the native establishment, and had a narrow 8S08pe 
wit.h his own life [691 .... On my first season, though I entered that country [ Rewah 1 
when it. was considered to be quite safe, ... six died during the three months I was in the 
field, and ... 1 W811 obliged to return to AIlahabad having twenty of my party on the siok list. 
LaA year, ... without incurring any blame from you, I took the field •.. about the middle of 
NovemtJert. 

Noting that "the Kara.ra series superintended by Captain Shortrede appeo.rs ... to 
have languished under that officer's management", Everest obtained approval for 
Du Vemet's party to work southward from the foot of the hills. The two parties 
closed their junction in May 18456 [71 ]. 

'DDn. 376 (475-0), 11-3-42. • DOn. 377, Evoreot'. reply 3-i>-42 to Bbortrede'. official report of 
9-4-42. • OT8. VII ( v-vi, I, I· 'reply, 27-11-43, to Evereot'o'note of 13-11-43; DOn. 620 (24 I, & 
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NORTH CoNNECTING SERIES, 1841-4 71 

III August 1~39 Evorest pointe(~ out. that it was essential f?r the sa:tisfactory 
closing of the several meridiona.l serIes, eIther to measure a IlpeClal ha.'4e-line at the 
northern end of each, or preferably to ca.l'ry a. longitudinal chain of triangles along 
the base of the mountains [ 18-20]. As the best line would pass through forbidden 
Nepal he obtained approval to run a ~eries a~ far e~!lt as pO!lfiible without infrin~ng 
the frontiert. On Du Vemet becomIng available III September 1841 he WII..'l gIven 
charge of a !lpecial pa.tty to work eastward from the Great Arc side Banog
Dhoiwala. [pI. 4 ], and to connect named side~ of the Budhon Imd Ranghir Series. 

With two assistants2 he first worked too far into the hills, taking stations of 
nearly ten thousand feet, and being much interrupted hy snow. Under directions 
from the Surveyor General he shifted the line further !louth to connect with the 
Budhon and R~nghir series, the latter of wrueh had boen oxtend!lrl by Lane to 
the north of Ahnorlt. Nepal blocked further progr!ls:,l to the east. To Everest's 
complaint of his slow progre~s Du Vernet replied tlmt in lLddition to lltying nut his 
" grand triangles" he ruld in part eompletp(l ;t Ht'condltry t.rmnguJat.ion 
over t,he same gro.ffifl for determining the positions of the principal towns amI pooks .... This 
was your most particular order verbally given me on more than nne occasion, ... thollgh at 
an after period I ... found "0 great labour was accounted n~' ~'llU 11" no pl\rt of my work .... 

I also me.lSured the fin"lltn~les Itt ... U"no,l(. lJhoiwH.\II. and Ghandial. ... But the weather 
during the Into pnrt of the seM~n was very IInfavour'ubl", and ut the sO"Hml stations I was 
detain.ed from 20 to 25 days for work which at fI more favournbl" soa..on would not have 
kept me more than two or three days. At the station of Cha.ndi-paha.r, after waiting nine <lays, 
... and my party faJIing siok, I was obliged to return without effecting anything, never having 
been able to a86 more than six or seven miles .... The plan of tria.ngles ... shows ... 13 grand 
triangles selected by me <luring the season, in addition to the numerous secondary triangles .... 

The work ... was of a very difficult nature. I had to form a series cOWlecting three bBBeB 
given in position, and to have no angles less than 30° or greater than 90° [ 76]. These restric
tions rondere<l the work most difficult, and I was obligell to t.rIWf'TSe the country in eVtlry (lire<'. 
tion before I could effect it. I have grellt experience in upPl'lltions of the kin<l [ 2:;6 J .... 

The country ... coul(1 in most direction,; only be ,·ro.,;"d nn foot ny narrow mOllntuin path". 
It taok me from 3 to 4 dnys to mak .. It rlir,,,,t ,Iil:ltan .. o ... of from \;; tn 20 miles. [g"n(lraUy 
marched frum nbout !l a.m. to r. (J.In. In t.h., plains H· ~ide of n. tl'iiLni(le <'Itn ,'ommonly he tra· 
versed in one day. Aft"r ::-<ov(lrnber the higher hillri were inl.c",,",ihle. heing cO\'ered with 
snow, and tlte frost "evere. '" The men ~llft;'l'l1d "tWl1l'uly from it. An"r ~I,trch the utmos
phere WtIB very ohscure". )[01'8 thun tWl> 'Jl' throe dear ,Iay< did not hnppcn ill 1,he month .... 

Previous to ... my finol wud<, I hu<l to "mktl heliot,rap"" all' I "ii(ht. \'tllles [69, 87 J .... Of lamps 
I had but three, and the use of stuvos is "ot ,,\lowed. It takes time to get theee things ready .... 
My assistant did not join mp, until Oct,ubor, and then I had to gAt the whol .. of my extra 
carriers at the mountain. The Hon'ble the Lieutenant Governor was on the hill, and for 
whose use every oooly that could be hired was taken up~. 

The connection was completed during the second season, Du Vernet having 
"coDstructed about 300 secondary triangles, ... rletermining ... the exact position of 
numorOll!l peaks of t,he Himalaya.,> and their altitudes, Imd of the chief towns "5. 

During t.he !lame sea8on, 1842-3, Waugh connected the heltds of the Ranghir 
an~ Amua series through the low-lying !ami by means of eleven towers, his triangles 
bemg known as "the North Connecting Series in the Pilibhit Terai" [67 ], whereas 
Du V?rnet's wa~ described as t~l&t in "the Sub-Himala.yan Range "8. Both parties 
were mspecte~ by Everest durmg January and February 1843 [ 64,320 ]. 

The follOWIng season, Du Vernet ran It series of single triangles eastwa.rd from 
the head of the Amua series to the meridian of Kal'a.ra, and then lrta.rted AouthwMds 
along that meridinn to meet Shortrerle [ 70 ]. 

These short conneoting series were only a. temporary expedient, and some ye&l's 
later were sUp6rserled by the North-'EMt LongitndinalSerie!Ol which ran more than ten 
degrees from till' Owat Arc to t1w Cnlclltta Mf'ridi0lll1.1 I'erif's without infringinu 
Nepal territory 7. " 

I DMC. 2r>-3-40 ( H ). 
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I'IllORTREDE'S TRIA:SGULA'flON, BO.\IBAYt, 18:JO-5 

Everest's lon<rit.llllin.al series of H122-a had ueen broken uff aumptly Oil the 
border;t of 8holiipHr r. Ill, 234-6; pl.I8], aud Jopp and Jervi~ had hased their 
triangula.tion on Garling's triangle" along the hor~er~ of Goa. fUld Hyc1erab9.d 
[n, 215-{) ; pI. 16; nI, 129-30], In 1828 it WRH dec~ded tQ start a. better class of 
tria.ngulatioll to control all Bombay surveys, and thIS Witi'< f'nt-rusted to Sho~tl-ede 
who mea.sured a base-line at Karli near Poona [UI, 130: IV, 56-7], from wluch to 
extend a net-work of triangles ovcr the northern DeccM [Ill, 130 - 1 ]. 

The remAinder of the f"ir """"on of I il211 w,," eomployeu in ... cl1nnoctin!! till' Romha)' light. 
hous" with the work of the h,t~ Cn.ptain Gorling. Nexl, S(\II>lOfl 1829 .. 30 the tl'iall~ulatiull was 
carried t,hrough pOl't of the ~ortherll KUllkulI ". high "-' IH(., l!)" 30', alll! I,hrnllgh part of th .. 
Dekhafl t.:l ... llear Ahmo"ni'~(\r. In LS30-:n till' tri""~lll"'tion IVa" carried on in I,ho I\:nnlmfl .... 
In the ~<'lIs()n IS:1l-32 th" trion,~lation of t,h" GtlJlgtho.ri w ... !'IImpl<,tl'd, nnd t,ltl' "'''rk ('nrried 
on through t,h" jnngly \l!lrt of t.he Konkllll w".t of Khan,!",h, till r f.,1I Hick2

, 

Though the Directors ha(l in :\fay J 830 agrep(l that, Short-redp Hhould work 
under the general inRtruction~ of the Surn"yor G(lIlcl'al this waR not arranged till 
Everest made special a,pplicfLtion in )L1.l'ch 18:3 I3. He ma.de exhanstiye enquiries 
about the work, alHl though Shortrede sati!'lfieti him generally regarding the base 
measurement at Kal'li [56-7 ], he found the whole system of triangulation too 
sloycnly for incorpora.tion with the work of the Great Trigonometrical Survey. 

He criticisec[ the faulty" obsening ,tnd l'egisteIing of angle'S ... , The theodolite 
did not admit of a chang(' of zero, amI all the angles were, .. observed on one 
portion of the instrument ". Then' was uo assurance th.[tt the opaque signals used 
were -vertically over the sb\tion marks. Triangles were arranged in It haphaza.rd 
net-work, and computf'rl with no I;ystematic design. E\'crest ordered that a longi
tudina.l series shou!(1 be extended from his own s€'ries of 1822-3. 

Shortrede made some attempt to comply with instruction.'!, "but the improve
ment effected was small "4. In November 1833 he sent in a chart of hi., ., triangles 
from the begiIming of my work, ." arranged in the manner directed". 

LB~t, sooson I fnrniRhed to Captain.r"pp a Humber nfpoints for ... the SI\f\'l'Y oft.l", Xnrthel'n 
Konkrm, and can dn the ... me ,1." for the ... detn.il surve:v this ye"r on t.h,) border of KhandeRh but, 
a< I sh,.1I bo ... complet.ing the I:OImection I,ll th" I'l1sl,WM!I, it will not he in 1U~' power to 
cnntinua my work in advance ofth~ detail Aun'ey ht'yond t,b" pl'l'llent sen..on [ qo]. 

I would ... suggest."my having.,,'tIl '18HL.tRllt, ... I 11Iwe, .. heen obliged to go on as well us 
I coulu hy myself, and hitherto I have "flen "ble to k""p .. he...-I of the detail survey, but such 
i. not likely to be the case in future .... In th" event uf my ralling sick temporll,rily, QB 

happened for the last two """"011>1, or if I should b" obliged to go away fur the recovery of my 
health, ... the whole of my work must stop. ... There is h",re a young olfie"r of Engineel'!!, 
Lieut. Jacob, ... perfectly qualified for every p .. rt of the work6, 

Jacob was appointed assistant from 14th January IB34, and in July Shortrede 
reported that he had laid out connection with Everest's work near Sholapur. 

TIle accomp8Jlying (·hart shews the extent of country triangnlated .... These pnillt~ havtl 
been pretty well inwl'R6eted, and will hereafter be prineip .. l stAtions for extending the work 
through Khandesh6 .... Night lights were tried ... but without SUCC"'"H .... TI,e triangles are of 
gigantic dimPllsions, yet the points are distinctly visible by daylight in a chmr weather. Pllran
dhar Pagoda i. visible frum Kanheri at a diAtance of 116i milea .... A BBrieH of equally extensive 
trinngleN can 00 carried throughout Khruulesh to the Satpura range? 

EvereRt was still shocked a.t the magnitude of Shortrede's triangular elTors, 
and IIoIlked him to re-observe some of the wor~t triangles, and to arra.nge his work 
as a systematic grid. Regarding his own series of 1822-3 ; 

L.w .... obliged to loovl' ... without finishing my observations at Chorakali to the western 
points [m, pI. 18]. If I had boon aware of the magnific.ent country in prospeet, I should 
probably have made an attempt to improve tho triangleA sn as tn connoct them symmetrieaUy 
with the grand points t.!) the w .... tw .. rd. 

I UTK 8yn, n ... i. 'Triangl ... hewn on map of Kha .. d""h. DD ... 127 (ij): 00 ... 324 (100-10) 
.-'j-3'~. 'VD to ll., Mil. 26-[,-30 (Ii); Hr:. to Mil. Dcpt. 10-1-31; DSG. to Hhortrede, 2~-2-3\. 'UTS: 
~!I.' :u~i. (iv.v,-U); UTS. xn ("). • DD ... 324 (79-87), 7-11-33. • chart )11\10. 127 (6). 
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It will ),e in conlilrlnity with tho wish of the Court of Direoto1'8, 88 soon 88 this oonneouon 
is fonned, t,u fix on certain points of yuur series for independent meridians to "tart from. Tb. 
meridians shoul,l be about 60 mil{lB [apart] longitudinally ... and the azimuths should b. 
obl!6rved at each .... As soon aB Lieutenant Jacoh hILI! had prlWtice enough to qualify him fully 
to use one of the large inRtrument,s, I RhaH recommend to the Bengal Government to plaae 
him in ('harge of an independent series under my ordeTR. ... It is not the usage to employ more 
than one officer on any .eries [358.-<) ]I . 

Shortrecle did not reply till nine months later. He and most of his st&ff h&d 
boen diverted to revenue survey duties under the local Government [ 236, 366 ], and 
though he still retained nominal charge of the trigonometrical survey, it W808 Jacob 
who did the work. Since SeptembE'r 1834 Shortrede had been employed 
examining a revenue survey of the Deklum [9,230]. ... That duty being not yet completed, 
it has be~n out of my power to reply "atiRfl\('torily. .., 

Tho eAt,imation of th{l amOlmt of error in the t,riangle .... arose from my having given this 
part of the work into the IlItnd" of the dark .... I had not myself time to go over the arithmetical 
additionri anll 'lIbtractions by whi('h t,he tabular amount of error WILl! de,lu('ed .... 

Part of the error~ are rlue to thl' extreme indistinctness of some of the points at the time of 
observation. The obRervlttions wer" .. 11 tttken by daylight, and exoept a short time of the 
year it iA !lxl-remely diffjl'ult, if not iml'oARible, to get the distant points to be seen clearly .... 

Lieutenltnt ,fs('oh has been engaged dlJrin,:t ItlBt s"llSon in repeating the observations at 
those st"tionR where t,hey were of mOAt importan"" .... When ... [ he 1 WQII at Dharur, the inetnl. 
ment, Btallllnn" all, wa.. blown down by " hurricane, but I have suC'ceerled in I\djusting it2• 

Three months later he submitted his half-year's report : 
Xeithe .. myself nor any nf th" "ub·f\8..i~t"ntR have been engaged dire('tly on Trigonometrical 

duti .... ' .... and th" Hpl'cial dllty I'ntl'u"t.ed tn TIl" iH lik"ly to require that for some months more 
we should be "mployed in thiR ""parnte work. 

I. .. endoee you the UbSer\'llt,ionA made by Lieut. ,Jal'oh determining the .. zimuth at Mandvi 
and Karltnja ~tations .... To milk" these obAervations at Bombl\y lighthouse, an attempt WB8 

made, ... but the top of tit" lighthollA" and the roof of the obsen'atory [nI. 192] were both eo 
tIIlBtoady tilltt, observations ('ould nnt. be mltd" from them .... 

I suggost thlLt Lieut .• Tooob be Itl'pointed to tak" charge of the Rurvey ,Iuring the time 
I may still be employed on thoAe "pepial duties, 8.R I find it quite impossible to carry on satis
factorily the uuties of the surv"y together with the other4. 

Everest was far from Ratisfied, &nd reported that Shortred",'s work 
was ... found t.o abou",l with errors of such magnitUde as to render it unworthy of confirlence. 
A list of the mOAt glaring of those errors WQII mede out, and forwarded to Lieut. S .. from 
whom no adequate explanation ... hlLl! been received as yet, and as he has been employed sinoe 
Sept, 1834 on .. rluty quite foreign to that of his own proper avocations-by order of the Bombay 
Government-·it is not eaey to say when he will be able to account satisfactorily for the great 
discreplLncies ... that have been pointed out to him .... 

Without a I'ersonal visit of the Surveyor GeneraL.to inspect the operations carried on at 
Bombay, they will never ba reduced to method or accuracy .... The removal of Lieut. Shortrede 
WItS a maasure in which the Surveyor Ganeral was not consulted6. 

It was not until he had spent nearly two years on local revenue surveys that 
Shortrede resigned his appointment in the Trigonometrical Survey for which he 
had bef'n steadily drawing his sall1ry8. 

BOMBAY LONGITUDINAL SERIES7 ; 1836-42 

During the next two seasons, 1835-7, J&cob closely followed Everest's instruc
tions, compl~tin~ conneotion with the old series of 1822-3, e.nd re-observing sever&l 
of Short re de s tnangles. In the latter part of 1836 he joined the Surveyor General's 
camp at Sironj for several months, and watched the gre&t ma.ster at work [40 ]. 

On his return to Bombay in Ma.rch 1837, he represented the needs of his survey 
to the local government and, supported by the Surveyor Gener&l, W&8 granted &n 

. 1 DDn. 381 (260-73), 25-8-34. • DDn. 324 ( 123-6), 0-6-35. • Fraaer, Prioe, &; San er steel 
In Feb. 1835,from former office of DSG. [3831. 'lb. (127-8 l, 15--8-35. • DDn. 286 '22~ ), 
31-10-3G. DDn, 5111 ( H), 1-0-36. 'GTS S" ... XXVI; TS. 8, pt. 2 with skeleton chart· 0110 Comp 
O. Dill; 10 Cat. ( !i; ). . , ,. 
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establishment similar to that of the Bengal parties. He spent the rains in training 
his men, more especially in the use of the heliotrope, of which he had a number 
made up loca.lly, pending the a.rrival of others from Calcutta. 

During season 1837-8 he re-observed all the triangles between Sholiipur and 
Satira and, but for Wlseasonable rain during November, would probably ha.ve 
completed the series to the coast!. This was, however, completed during season 
1838-9 by Shortrede, who was called in during Ja.cob's sick-leave to the Ca.pe. 
Shortrede now fixed the positiollB of the light-house and obsen-atory a.t Colaba2 

[rn, 192 ], and observed several azimuths, but the triangulation could not be taken 
as final until the re-observation of Everest's series right back to Bidar3. He there
fore worked on computations till Jacob rejoined at Bombay on the 13th May 1840, 
and resumed charge ... from Captain ShortrOOe on 23rd. I then found that no field work had 
been done during the preceding year [ 1839--40], but that the office wa.~ engaged in the ealcu
lation of the latitudes and longitudes ... , I continue,\ theso ... for some time, until I fOlUld 
that they could be considered only approximate. . .. Th" rernoll,qurement of th" eastern part of 
the series and, ill particular, of the BOOar base [ I i, 55 ] would prnbnbly ..... Iter the whole calc .. -
lations .... The azimuths ... which 1111<\ been ohserved during my ab""neo Wl'Nl very di~crepRnt, 
""d ... did not appear to have been mllde with sufficient cllre. . .. 

On 19th October, being the first day that t.he ,veather would p.mnit, the establishment 
left Poona for the eastward, for ... repeating the angles ... frnm Dlmrur tu D .. margida ... and 
reached Dharur on the 3rd, when both the upper ruark •... were found to hav" been removed, 
nor could any other be found on se .. rching to .. depth of 3 or 4 feet, but in the centre of the 
platform was found a hole filled with mud into which a .tick could be thru8t to IL cOllsiderable 
depth .... I thought it better to put lip a new mark, nnd repeat all tho obson·ations .... 

In order to prevent ...... similar accident, [ "et lip a mo.rk Oil the largest. stOIlO which could 
be brought to the spot - ... being about 3 feet in height nlld weighing 6 cwt.-and then proceeded 
with the observations .... On arriving at Garh Daud, the plo.tform was there 0.180 found to ha,'o 
received much injury, but the mark was apparently IIndi~tllrbe,1. ... I rtlpeatAd "n the angles ... 
when their agreement shewed th .. t no sellSible derangement. hu,l taken place. 

On the 16th December, I received (\ letter from Lieut. \Vltugh, in consequence of which I 
proceeded to Dwnargeda to communicate with him Oil tho eonnection ... with the Great Arc, 
when it was agreed ... that he should observe the angles connected with MUlIganal...and that 
I should finish the remainder [m, pI. 18; IV, 53]. After completing this ... I returned to the 
neighbourhood of Poona, and employed myself in IlI.ying out ... n ba..e-line a few miles west of 
Poona, in a Bpot which I had noticed the year before~ [ 57 ]. 

After the rains of 18·4,1 Jaoob took his party down to Bidar to assist in the 
measurement of the new base-line there5 [ 53 ]. During his absence he left Sanger to 
Relect stations for a meridionaJ series, South Konkan, to run southwards down 
the west coast from Bomba.y to Vengurla. On his return from Bidar he sto.rted 
observatiollB on this line, but owing to the haziness of the weather did not get 
further than Mahii.baleshwar8 ; at Mandri H.S. the mark had been destroyed and every 
stone rolled down the hill. The Reries was completed during season 1843-4. 

Being anxious about his health, Jacob now obtained the services of a.n assistant, 
Harry Rivers of the Engineers7, and ~,fter the rains of 1842 employed him on 
connecting the Karli base-line with the longitudinal series. He then 
directed him to proceed with the triangulation of the North KoMan .... I have hitherto kept 
him in the neighbourhood of Poona, in order to give him u.. mllch practic .. 1 instruction 118 

possible, by which he has profited 80 much thn.t I hn.ve littlo doubt of even his first seo.son's 
work proving "",tisfactory .... The triangul .. tion connects the b .... e mellJ!,u'e,\ by Captain 
Shortrede with the principal triangles of the Bombay Longitudinal Seri"". . .. The error on 
the Karli base is now reduced to I' 10 inches, or o· 28 inoh per mileS. 

Ja.cob was now free to hand over to Rivers, and once more went on sick leave, but 
this time not to return. Everest thought very highly of his work, and in comparing 
the 80mbay with the two other longitudinal series - Madras to Ma.ngalore by 
La.mbton - and Sironj to Caloutta by Olliver - he oonsidered the Heries by 

I DOn. 51~ (ij()) Aug. 1838. 'taking off the ruof ofth~observatory [731. 'Evereetdi.truatod 
the r ... ultA fro~ tbe old 36-inch theodolite r 111, 258;. IV, 15-61. • DOn. 518 ( 149 1,7-7--41; during 1862-3, 
tile IongU; ... n .... Ot. Arc to hea.d of Mangalore Merdil. nr. Abmcdnllgar was remodelled by Baig "" series of 
poly!!"n .. OTH. XII (vili-ix, B). 'left PooIl&4-10-41. "TS. all; 10 Oal. (22); GTtI. 8.,11. xxvi; TIi. 
Ij ( '1"0 Comp. Q-I-13). 'joined at 1'00"/\ o-6--l2. • ODn. ~18 ( 2];;-6 I, 14/23-12-42. . 
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Lieut",nllllt. .'arl)h ... b~· far the b6>lt. That officer is an excellent "bsen·er. and distinguillhod 
for his f.wility of applying whnt he knows, which ill of a high order, and of no small extent1 • 

After Jacob's departurE', Rh'crs sta.rted the North Konkan series, later known 
as the Singhi Mcridional. Sta.rting from the side Karanja--Singi2 of the longitudinal 
series, he carried a series of single triangles northwards along the coast, till sropped 
by thick Rmoke haze [ 39, 70]. He reached Parnera3 in February 
without difficulty or interruption. Smoke now begun to rise from all the neighbouring 
j lIngh~,", and "everRl days passed without 1\ heliotrope being visible [ 69]. I<'inding that the 
sJIloke h""ume daily d"nser, Llnd that tll" lI"ze GIIlI fog from the sea seemed to be gradually 
increAsing, Rivers quitted P"rnern after a halt of thre" weeks without finishing his obBflrvatioDS, 

As the "eo.qoll WilS now w,,1I "dv"'1<',,<I. he thought it better to pr,,,,eed to ... the ... Ghats, 
which he hoped were ilt t.oo high an altitude to be ai'fl'etad. ... But.. .not only WM the 
heliotropo I\t Hurat completely ob~cllred hy the smoke and haze on the plain.~, but Avon the 
few hill Btation~ thl\t were mutually \'isible were ... foggy and indistinct. , .. 

At hi. I".t hill "tatioll of Pallrn all the heliotropes were vi.ibl .. except the one o.t Pamer ... 
wili!", I"y in the thicke~t part of the Hnll,ke, Tt WllS uBflIea.~ to contillutl, .. o.nd SU toward8 the 
end uf l\l"rch RivOI's "et uut for Puuna, ' .. Two, .. sub·!I.olsi..<tnnta, the ho~pitl1l,"'~ista.nt. and 
20 men, wt'rfl all dowlI with fever "t P"r,u,r .. , and at PUlIrlL Rivers ili'l1>Iolf duccumbetl', 
He was to struggl!' Hgain~t ~illlilar eonditions for sc\'cral season~, but proveU a 
eapablt' and rl'soll['('l'['ul S\II'\'!'.\'or, IInd lwlll elmrge of t.he Bomhay party with 
8llccess for the next ten years. 

1 En:rll.it ( 140-2). 2 JU m. SE. of HnmlJtly. 
xxx JJ ( vi-di, H ), 
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CHAPTER VI 

PRINCIPAL TRIAl'l"GULATION: PRACTICAL DETAILS 

Lay-out & Reronnaissam:<, - Ray-traces -- 1'ower,~ - Sfa~ion M fll'ks & Plal
forms - '<~ig/Ul,l.s - Horizontal Angles - Vertical Angles &- Height~. 

N
' 0 triangulator of to-day, even with the best of maps, w~uld venture to "ta.rt 1 observations without a preliminary r:e.connaissal.1C~ of hIS ground, except of 

course when tllis was prevented by military restnctlons. 
Mackenzie advised his assistants on the Mysore survey to start by making them

selves .. sufficiently acquainted with the face of the country" [Il, 210], but 
frequently himself got into difficulties by failing to select h~s stations well in adva~ce 
[n, 206-<)]. Lambton fully realized the absolute necessIty for careful reconnaIss
ance, a.nd it was for this purpose that he obtained the services of Warren ltnd 1\.aOOr 
as assistants. Whilst awaiting the arrival of his great theodolite before they joined 
he "made an excursion down the coast its far as Pondicherry with a view to 
examine the country, and choose the stations best a(iapted" [IJ, 237 ]. 

Everest made no such preliminary reconnaissance on his fu'st excw'sion in I SI f) 
but contented himself with sending forward his flagmen, and sometimes a Imb
assistant, to mark the forward stations [rn, 230-r]. On his later expedition 
towards Poona, he found he had to spend much time in the selection of forward 
stations, one triangle at a. time, to ensure that they would be mutually intervisible 
[rn, 234~]. On llis extension of the Great Arc towards the north, he sent 
Rossenrode forward to layout an "approximate lieries" of triangles through Bhopiil, 
whilst he went forward himself to measure his base at Sironj, returning later to 
observe at the stations which Rossenrode had selected [rn, 245-6 ]. 

In the long chain of triangles to Caloutta, Olliver followed this example and 
kept Rosseurode in advance to select forward stations and take preliminary angles 
with a small theodolite to fix their approximate positions. Rossenrode's work 
became increasingly important when the series reached the Bengal plains, where he 
had to search for elevated spots that would provide sites for mutually interviBible 
mounds or towers and give well-shaped triangles [Ill, 261-4 ]. 

It wa.s a standing rule-that Everest would never allow to be broken-that no 
triangle should contain an ltngle less than 30° or greater than 90° ; the nearer each 
angle was to 60 degrees the better was he pleased [ 71 ]. 

Lambton had not followed any definite lay-out for his main series, whether 
meridional or longitudinal. His triangles were arranged singly, or in quadrilaterals 
or polygons, as happened to be convenient. He did not bind either himself 01' his 
assistants by rigid rules. On the other hand his main triangles were not thrown 
(lver the country in a haphazard net as has been suggested. He ran chains of 
principal or secondary triangles roughly along meridians or parallels, or parallel to 
the coast, a.nd filled the intervening spaces with a network of triangles for the 
aSRistance of future surveys [ H, 241-8 ]. 

Southern India provides exoellent opportunities for long-sided triangles of 
which Lambton took full advantage, some of his rays on the Madras-Mangalore 
se~es being over 60 miles long. Everest also appreciated the advantage of large 
triangles, but as a general rule favoured sides of from twenty to thirty miles1• It 
wa.s not till after hill assistants had experienced exasperating delays in trying to 
cross the Jumna-Ganges plain with such large triangles that he direoted them to 
drop the sides to 10 or 15 miles [6, 84 J. 

1 alon'l Gt. Arc north of Sironj, a tlidcM over 30 milN. 
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For their simplicity of obsenTa.tion and c,omputation E~el'est ~reler~ed chaiIlll 
of single symmetrioal triangles, as nearly eqwlateral as :possible, , \\ he~ Important 
ohlLins were doubled, polygons were preferred to quadnlaterah! In whioh the long 
diagonal was often diffioult to ob.'lerve and equilateral triangles unobtainable!, 

For the ParlLsnath series [59-60] he advised Westem that 
the stations which you chuse should genero.lly be on the higbest pointe, but BB these are 
sometimes inaccessible, it may be neCll"Hary tu 'tdopt It lower point .... The view should b" 
unobstructed on 0.11 sides, ... Care must bo t,,·kon Mlitt on neither side is the ray obstl'u('ted 
frum any higher point which may eventually ... form the Rite of a I'rin('ipa,l Htation. 

Your first Imaine"," Oil arriving at a pril",ip",1 Ht",tiOIl ... iH to put up the instrument .... 
Having tttljusted it, you will find out tht) diroetion in whieh you would wish t.he HtutiollS in 
advance to lie, "nd by means of the le\-el you will judge whltt point .... m·t) likely to he vi.iblo 
from each other, und from tht) st.ation" with which they are to be conneete,1. ... 

You will, ill ,I"bioll" (.useR, ... select more than one point for ooch station in a,h',uH'{'I, awl 
.. ,detach a flag fur every principal station with two flag ('ol)lios. [A ~llrvey flag WaR to btJ 
hoisted on the most likely point cho..en, and a pole o.nd br<lom ut 'UlY other 1- Rome days 
will perhllps elup~e before 'you hear ... of the partie.. H(I det.a<·horl, and the tir~t intelli!,!ence ... will 
generally be through the double tires which ... tiU' Ihlg cooii'H ... bul"n [ l7]. ... 

It not unfrequently happen~ that the 1'0"1'1 .. who go to "hoose II ~tatioll ",.Ie"t a wrolll-; 
plaee; in that c"",,e, if thero is obvious Iltlgleet, it is 1I8111tl to milk .. the ,\efnuit.er pl1y a fine. 
If on the contl·ftl'v ... the rnnn htl$ tlono hi~ l1tJno~t" thnre is no reml~(l.v ~a\''' pati8net', LLnd seuujng 
another l'''I'Son ..... \\'here 11 ,taLion of ,limPldty is ""Ieeterl with greltt "'evllrness, it is ahvll.'·., 
usual to pl'Asent the party with a rllro". and churge thnt to the eotltingent It('('mlnt'. 

Everegt insi~ted on the importance of siting station~ to the best a.dv <t.ntage , 
The {lnt.ire re"ponsibility of their eligibility rest ... with the porson who eowlllcts t.h" ""riu.,. 

}Iuch depond_ on the ellkien(',Y uf the ,ubordinntos and the cotlfid"'H'O which they plnce 
in th6'ir superior. By COIlAtnut care. patielH'e, ro!(ulll.-ity uf system. anel go",1 tempor. natives 
may be trnined to ... execute it ably under very difficult cir(,llInst.a.uces, bllt the ... unskilfulneAA 
of a subordinate will nover be received 11,. an OXC'U8e for 0. badly selected station [ ITI. 398 ]3. 

The reconnaissanco for1thfl nort-h~rn ~ection of t.he Ureat Aro was a. major 
nperation. I<':xisting lI\aps she wed little beyond tlw general lie of t.he conntr,\' ; they 
were of no valuo for the selection of ~tu.tion~, or even of the line to he f(lllowed 
[ I.'i]. Aft·el' Boile!tll'~ failure tll{' Honthem portion through t.lw hill." cOIUltry "'as 
left to ROA8onrode's experien('fl, though sonlt' of hiR northern ~titti()ns had Iftter to 
be shifted, hut for thp, line ;tnoHS the ,Jllmna-<':ange~ plain E\,pr('.st soon l'ealised 
thll.t the tltsk I't'quil'l'(l his wholl' per,~onal atfl'ution I ::!.l-'.'i ]. 

He Hpellt. foul' months workinl-!: lip from the hills of RIlfLmt.plll' to th~ l'iwiiliks. 
building up his triitngle:-\ with the h('.lp of lofty mastil and sCltifolds, cltl'l'ip.(1 round 
from one point to another. His firHt. efforts were not very f:atisfactory. 

Considerable <lelay an,1 expellMe wel'!> incurred in I'nrrying ' .. "uut the m;'.st.s, bamboos. 
ropes, and other materials required for the scaffoldingg .... The blllo Iights ... ,vere liable to 
burn out before the theodolite could be set 011 them. Froquently they WE'rE' invisible to the 
naked eye, and had to be ~ollght by the telescope, ... but in t.he absence of a fairly approxi
mate knowledge of their direction they could not always be fuund. Thus it W'1'1 often un
certain whether the blue light was hiel out by intervening obstaclo~. 01' whether it might 
have been seen had it been looked for in the proper direetion [ 35-6 ]. 

T.heee cir(,lIInstances eventually led to ... a method of feeling the ground Rtep by step, and 
learmng all about the obst9.0les on it. rather than endeavouring-often very vainly-to look 
ove~ these .obstacl~. This is Colonel Everest's system of ray tracing. It consists in carrying 
a ~or tnangulatlOn, or a traverse, between two mutually invisible points, which enables the 
rela~lve direction ... to be Il8certained with sumdent 9.Ocuracy to permit of a straight line being 
carrIed between them. All tho obstllcies ... call then be discovered, and must be removed if 
poesible, failing ~hich the position of one or both of tho points must be altered [ 36, 78 J. 

The system 18 v~t1y superior in rapidity of execution, and in generltlly (,lll'tailing labur nn,1 
expense, to that which WM first tried4. 

The laying out of the sevorlLl subordinl1.te chl1.ins of triangles Iwross these thioklv 
populated t.ree-oovered pil1.ills WIl.S indeed n, matter of such great difficulty that in 

'De G"nalf Hunt.oT, 1955, fully "gn,.". 'DDn. :!G7 ( 1O~-13 l, 6-2-32, 
10-9-13. • aocount by GmlUml 'iVn.lkor, (JT8. n ( .n ). 'DDn. ~:II ( 20:1-9 ). 
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many ca-'l8S tho reconlmissance alone occnpif'11 one or mure SeA.80ns. for in addition 
to the selection and h1ying down of the station~,. gf'neral.ly by ra.y-t.~ace, ~h~re 
followed the clearill" of lines, the observing of all .. appl'oxlmate S0l1CS' for tixmg 
exa.ct position .. of n~utllally intervisihle ~tations. and finall~' the hnildillf{ of towers 
or sta.tiou pk\tforlll~. The statioll'" from which Hnal ohservlttions were made were 
often different from those th:tt had be.en first seloeted [ 31 , 77]· 

RAY-TRACES 

Ra.y-traces were used to ascertain the bearing of a distant point whose position 
was n~t exactly known, and that was invisible from the station of observation. 
To la.y out his triangles across the flat tree-covered plain, Everset had several 
assistants well forward selecting advance stations. In some cases there might be an 
obvious point that would make a well-shaped triangle with the sta.tions to the rear; 
in other cases there might be two or three such likely points. But if trees or 
buildings intervened it was impossible to decide straightaway what points would 
best connect, both with the rear stationR. and with those to be sited further ahead. 
Stations had to be selected by trial and error, and each teHted for intervisibility 
with neighbouring stations <tU round the compass. 

To gain such visibility in the first place Everest tried working with his instru
ment perched on a 30-foot mast. His assist<tnts at the forward stations had formid
able apparatus by which they could display blue lights at a height of up to 90 feet 
above the ground. But without visibility it was impossible to tell the exact mutual 
bearings between observer and signaller. The observer had to search his horizon 
within certain bearings in the hope th<tt he might catch sight of blue lights that 
were bW'nt at short interval'!, and with the fear that they might either be obscured 
by thickness of the atmosphere, or by some physical o~tacle. 

Mter repeated disappointment EYerest resorted to the runni.llg of a series of 
short-sided triangles from his station of observation in the general direction of his 
forward point until connection was actually made. The exact bearing could then 
be calcula.ted, and the actual ray cleared of intervening obstacles. The observa
tion of these small triangles took much time, until it was proved that peram bula.tor 
traverse would serve the purpose with sufficient accuracy, and much greater speedl . 

General Walker describes three methods of ray tracings, 
first by a minor triangulation without any linear measurement; secondly by a traverse ... 
[with 1 both linear e.nd angular me .... urements; ... and thirrlly by a simple alignment of flags. 

The first method is much the most accurate, but it is also the most I .. boriou~ ; moreover the 
surveyor is ... frequently compellerl to zig-.... g about in order to avail himself of natural openings 
for the lines between hiB stations; he iB then not able to feel the ground very closely, ... thus a 
trial line has to be carrieO over the my ... to I18certain with certainty whether it is practicable. ... 
As direction only i~ required, any hypothetical value of the base from which the triangulation 
is iltarted will suffi~e .... The determination of the true leu!,rth ... was postponed until after that 
of the ray WII8 obtained, and then the position of nil the stntiolL~ of the minor triangulation were 
computed for the purpOSlltl of lucal EIIll"VeY01'8 .... 

The HeCond method is less accurate, but is much .. .less laborious. A traver><e is carried 
with a theodolite and a perambulator ... approximating as closely as pos"ible to ... the ray, and 
care is tuken, whenever intervening obstacles necessitate a divergence from the line, to return 
to it 68 SOOlL .. 1IB poBSible. ThUH the grOlmd can be closely felt and oxamined .... 

In very intricate country - where the chanees of the lines falling on the temple~, mosques, 
ID6W1Oleums, and other permanent buildings, or on noble trees which it would be a. sin to cut 
down, are very coruriderable - this method is decidodlythe boot, from the opportunitie~ it affords 
of thoroughly examining th.., ground, ... and of ascertaining the extent to which the triallin.., 
should be.hifted to the right or len, in order to avoid all obstacles which cannot be removed. 

[The I1l8thod by a.lignment of flags W811 not adopted by Everest or his 8SBistants ]. 
The trial line forms an esaential part of each of the three proc_ .... Whenever irremov

able obstructiollH are met with, ... the points where they occur are noted, but the line continued. 

1 Mrrid"J1Vll Arc ( xix-uiii ). 
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... Thl1~ ,lata are furnished. for ('ah.ul .. tin~ the direction of another line avoiding 811 the 
obstacleH. and this i~ usually marked out by proportional measurements fl'om the firn one. 
Then the final line i>o widene.1 to It ureo.Uth ... of about GO feet .... Care is taken to remove all 
branches of lrees and ut her objeets ... wbi,.l.J ... might ... oouse lateral refraction. 

In most purts of l"rJia it is, as n rule. far more eeollllmiCllI to remove the obstacles on the 
line.., t/um tu builrl stl\tion~ of "ufficient height to n\"t~rlool< them, Permanent buildings Iloud 
noble trees are usually not s" plentiful but that they IIltty be ea,~ily avui,leri, ... and the simple 
hilt" in whi("h the mUM of the populntion delight to dwell may be easily removed. '" Th"y 
are of so little "alue thnt a pr"~(lnt of IL fm\' rllpoos spefldlly remmciles their owners to pulling 
them down and rebuilding them a few Y,\fd. off. The difficultie" aIHI eXllOIL~e" "flin" cloaring ... 
are mo"t forlnidahlr> in !,he '·i('init~· ofth .. gront eities lInd towns l

. 

Everest first tried out t.hi8 ra,y·tra.Cing himself on the Grea.t Arc [31- 2 ] ; 
Dhnlri ... stlltion is on" "lightly (l1f',"lttt',IIRnd .... The towe .... i~ 50 foet high. Great difficulty 

m"'nrf",1 in fixing thi.~ p'lAition ... hl'<'''lI"" ... t.he ('ollntl'Y w .... so thickl.,· Htu,ltled with trtl6~
~tl(l\O of thorn \"ery lofty ---IJ..'i to linlit tht" \'if'w to U. very 8hort distancft. 

The tir~t ray ... wtls ob"(,r.wwd hy " lrtrgo tree within th" villag" of Dholri. between the 
brnm.h,," of whieh the hllle li~ht" ..... l'pellr<od on thl" aftArnOoll of t,hl" 5!,h :\lllr("h 1834. That 
tr"" w .. ~ felle, I on the HI\{'cooding ,Iny, ""d th .. ray wa.~ h'llf dunrod h,,[ore I 'luitted tho st,ttion, 
th" rem .. ining de"r"""" hll"ing h,"", loft to ... thll lin.tl work. Th .. rny pn><sod froo of all villages 
mill ultillmtoly the holiotrop" Wll.~ "i<ibl" all doy long. 

TI", next I'"y, ,·it. .• Dholri to Sllini. i, ("hiefly remarlmbl" 1l<J being the first in"t ...... e in wh.ich ... 
tr .. "ing r"~'" w," ],"lIught illto pmctil'nl "pplieot,ion. It Wi'S f."m,l that bllle lights hurned at 
t-lnini w<,rt' "ot Ht"'" frum nholri, whil'h I first attribut,,,1 tn t.h" murky stlLte of the atmosphAre, 
bllt, "lIh.e'lIlPlltly ... it, ""'('RIDe mltntft'st thnt HOml' object imp"rl .. rI the pit"''<Itge of the ray. Amid 
." mllnv trEll'l8 it WBS impoAAihle !," di"ine whiPlI wu" thA ono oh.trllCt,ing, Rml there wa~ no 
method· then in lIse of detp.rmining the point in dOllbt. ex('el't that nf carrying on 11 minor 
""ries of t,ri .. n~16" ami resolving tho si,I{"II, one by one, into two reetmlll:ular coorriinateA by 
projootion 011 the first ~id... This hRd heen l'f9violl8ly tried ... hllt ... w .... so tardy a procel!ll that 
Mome more expeditions met.hod WO" ... highly r1esir .. ble. 

Everest then deHcribes hi!! method of running a blind traverse fl'om a known 
sta.tion to a disw.nt lltation, plotting that tra.verse, and calculating the perpendioular 
distance that each intermediate stn.tion will lie from the ray to be sought. 

The trlle 1'0IU"S" .. f th" ray, Dholri to S .. ini, having by thi~ moon;; becOIue known to within 
a short distance of the tl~lth. tho eallse of the obstruction wus inuner.liuteJy discovered. a high 
pipul tree abollt :I miles off stoo,1 directly in the wily. which hadng boon forthwith felled the 
observations were completed afwr the following midnight2 [ 30 ]. 

With Boileau's assistance Everest so simplified this traverse method that the 
assiRtant running the trace required no abstruse ma.thematics, and the required 
bearing could be deduced in the shortest possible time. The following is a.n extra.ot 
from a. circula.r sent out to officers in oharge of independent pa.rties ; 

The sites of the towers will be selecter.1 merely by tracing the rays. All thlLt will be neOO8S' 
.uy in selecting the stations i" - 1st. That they be situated symmetric .. lly.- 2nd. That no 
high objeet which COJUlot be removed should stand betwoon Itny two sites. 

When by tradng tl". ray you know how tlU' propos"d st.ltion .. .liM from th" st.ation ... Rt 
which YOll I1rt', YOIl moy ... cut such of the intervening trees Ils ... to ~ati"fy yourself ll.~ to Iohe 
pl'Rf'ti~Rbi1it)" of t,ho rn.v. nut. "" th" inhabitont~ HfA RVe!'AA to port with their trees, it is 
desirable t,hat you "psre thorn as much I1S p08>lible [ 1.59-60] .... 

I reculmne~d y"ur using tI. perumhulator and the best small theodolite you ha'"8 in taking 
the angles, wlHch Rhonld be obderved with the utmost preci>oion: ... 8 tall bamboo staves of 40 
feet Of mor" ill length; ... !j ~mtlll .. r bBlJlbno~ ... from 20 t,o 40 feet. Lea,'o must of your heavy 
f1agstav08 behind you, "" al"" the largtl instl"lunont, your barometers. and other nppnratus, ... 
. I shall be .. uti.fie,1 if t,he site:< of t,he towers are well selected even if you do not take a 

"lI1gle tl.lIgle. or ob""rve tho pole sttl.r once. Vun will find t,his t,,,,!;: will furnish you ample 
OCClIp"Lioll dUI'ing the ~IL'uing cold selison3. 

Evere~t foum •. my-tracing. by . m~nor t.rhLngles ILll excellent mea.ns of tilling in 
geogr:Lplucal detail between hl~ prmclpal shttionil, nnd cla.imed that it was infinitely 
suponor to route ,~urve.~·, .w~llch depended for direction entirely on a. magnetic 
compa.ss. whereby the Imhvldullol anl!:lcs Itre fltl'ely determined to within ,,} minutes, 

• IITS. " ( ~I-~ ). • R'·p"rt. 1836; d~.rript.on, Dholri T!ot. • nOn. 3~1 ( 262-1< ). 1l-!l-34. 
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and by ... oombination not infrequently shew erro~s of G or. 6. degree.~". By ray
tracing individual angle.~ "can alwa.vs be deternnned to wltlun a few seconds of 
the truth" and acoumullloted erro~ "rn.relv exceed half a minute". 

During '8e1L80n 183!l-40 he f\mplo~-prl f~1lJ' sma.1l plLrti!'s for ~uch work along 
the Orell£ Aro [43]. The first comprised W. N. Ja.mes and Keelan-the second 
Radha.na.th Sickdhar and Nicolson-the third, Clarkson lLnd Kirwan-the fourth, 
Lane and Andrew Olliver. James' party, with an IS-inch theodolite, startOO. 
from K.a.liana on the 15th Februllory, fixed the position ofKm'niil and flurveyod the 
Jumna River, a.nd closed on Amsot station on the 20th .June. 

A ... hett.er e"""ute<! series ... of if,s kind ... I h"ve never 8ean. Thert> "re '·ertai.uly errors 
whioh 1 should term rather lar,;:e in some of the trian~les-in one iruotRncA ... 17· and frequent 
insto.nC6tl of 10' -but these 800;\ to h",'e comlX'ru!lLt",1 each other instead of ~nmbining. ... If 
it could alwavs bo calculated nn, I shollld ... recommeno. t.his Sltm8 s~-stem of minor triangle.. 
in all fiAt cn~tries. in prefor"''''o to evory other. ... :\Iinnr triungles ... imply 11 "orio., ... whus" 
sides nre 80 small that they may he treated as plane ti~urllS [ 18] . ... 

The church and cantonments of Kafl1al are the \Vllst"I'Ilmost point", "rter whif'h the gel·iu., ... 
rW18 along ... the Jnmna, ... one balf of the "taLions boing on one side, aud the other 011 the 
ot.ber side. It is greatly to be wished t.bat tbe course of every river in India were equally well 
determined. Basides ... 38 triangles ... there were laid dOWTl ... 130 points by intersection; ... 
temples, forts, houses, mosques, oburches. ferries, ghats, and such-like remarkable features l . 

In fixing village sites the triangulator observed to a flag on a prominent tree 
and plumbed to a stone marked with the usual circle and dot. 

Ra.dhanath Sickdhar ran a series from Kaliana to NojJi between 26th February 
and 12th May with a. closing error of only 6·~. The two other parties worked 
lIOuth of Kaliana, connecting the principal stations in the direction .)f Meerut. 

Everest attributed specio.l virtue to this method of survey from the absence of 
a.ny ground measurement, or use of the magnetic needle, both sources of inaccuracy. 
Distances for the sides of the minor triangles were deduced from the computed side 
between the two principal stations connected, Itnd the problem of breaking out 
from a very long base to short-sided triangles waR avoided for. "provided we knl)w 
the ra.tio these lines bear to one another, and alBo the angles at which ea.oh succes~ive 
two meet, we may determine the absolute value of each line, and a.lso the angles" 
a.t the opening and closing stations. 

I have been particular .•. in rI_Ding upon thes" operation.q ... M coustituting som .. of the 
mO!lt beautiful topographical work whioh hllB ever been performed. To me they are pecnliarly 
gratifying •.•• for they seem to sol\'e the qlle.~tion ••. as to thl' hA.t method for carrying on 
topographical surveys, ... from which instrumental Arro..,. ... ar .. altogether eliminatllli. ... 

Dispensing with chain measurements eliminates ... half ... th .. lnbour. anrI giVO>l the npnrator HO 

much more time ... to the obeervation and careful reWstoring of hi. an~les .... RiverR, strAal1lJl, 
rOBdR, "nO. other features-... at the points where the~' cross the Rides of tht> minor trian!l:IIlA--
all laid down witb accuracy ... quite sufficient for t.he purposes of the Atll,s-indeed the whole 
matter collected ..• is sufficient to render" map on the Rcale nf 4 mil,," to an inch den..elv 611erl3 • 

During the next season also, whilst Everest was making astronomical o'bserva
tions a.t Kalianpur, he sent out similar detachments to collect topogra.phical da.ta. 

I ,Ieto.ched Captain R. Shortrede ... to commence ... 0. minor gerieR a.Inng the rays KaliAnpur to 
Kamkhera, to Bhnors,,. .... ){u('h ollght ,." have been .t.<:l'omplish",l, ... hllt ... C'llptain Shortre,le 
mAd,· onA of the rno~t utter railllre. on r"cOl'd, ... ancl, nlthou,;:h from th" 17th Dtlcemuer 
1840 ... 11ntiI April fr:lIowing he was oxomptec.l from all other duty, ... ytlt to this hOllr 110 report 
hllB ever been furni~hed, nnd the angle books, when examined in my computing office. oxhihit 
Ruch enonnoUB errors lIB to render the materials collected utterly irroducible. . .. 

A very di/'f"rent """,lit Attonclerl t.h .. other operations ... of a like Ilntllr .. I'""d,,,·ted fn' th" 
nnrthem party of the r;I'ORt Are. . 

He commends Clarkson and .Jame~ and specially rnention~ Rltdlmnltth 
8ickdhar's rapid perambulator tra.ver!le of tho return march through Bharatpur . 

It WiIl...RheW the 1.811.1 with which he dia("harged the duty, ... RI! well .... t.ho rapidity' with 
wbich the moth,,<i atimite, that aJthollgh my ''''mp prol'Oflde(l by the regular AtllgtlS. and only 
halted two days "t Alwar, "nd one at Tij"ra. the RlIrveyin~ p .. rty kept paC8 ... thronghout the 

I Report 1~2 ( "[HI ). 'An~I. book •• aBO Cmnp., F. If> ( 1!l-2U). • It_port 18,2 ( H3, 117-11;) I. 
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·oumtl". Hadhanath wus .. id",' b~' tho oth~r ~uh·'l.I<Mistu.nt.'. M""~r< ~icoL~OIl, .\. Olli""r. 
krw6~. ,md Ramdial. Th" illRtrumollt~ at hi. w"flOAal WOI''' It pomm),lI".t"r of "'Y own 
~onAtruotioll [ l.lS-6]. and .. 6·in"h thtlotlolitl! by Robin .. on. my pri"a/.(, prnpert.v. pr I,ll ... fonn 

c"lIed the howitzer pltttern [ I H J. . .. 
The <list'repanci ... Bre nut ollly ill sum" in.taou_ lurl{'" hilt ... thoro i~ Rn irreglllarity in 

them. ... But they are not larger thBll perambulator m_unlments are usually liable to, nnd 
we hn"" tho means of corr"ct.in~ them. which in other Rltoh measurements are wanting. .., 

Tholli(h layin/( down the cnll,"""" of riv",.,. Itnd Mtr6ILIllS is not th" flXp ........ end of. .. th" G:r. 
Survey, yet .. .i haw' not fail",1 to ''''I\il my..elf of ""ery o{'~~'n w~lich off""".1 to fix p~int~ 
trigonometri('ally OIL 01' n6al' thoir bankB. whorn"y the nXlBt.ng ,hrect,ulnR. wheth"r denved 
from fonllAr 8111'\'ey" ., .. rMting on pure illlugin"tioll, Illa~' hI) {'orroetotl. 

Thus. though EVol'cst was Hut ufficially expected to till up hi8 trillngle8 with 
topographical SUl'vcy l 13-4 ]. yet, '~hen it could, hc done without. de~riment. ~ his 
ma.in operations, he WitS rendy u. dIvert It cert.am nmount. of attllntwn to obJectR 
of purely geographiclLl ot' topogrR.phiclLl intllJ'l'st.. He made no Ittt~mpt, however, 
tAl tllln his chart into a geugraphieal IIInp aH L!1mhton lU1(1 fur t.he suuth peninsula. 
[ H, 277 ; pI. 17 ]. nor did. he Ylmture on tlw t.opography uf the monntainH ; 

n".id"" th" prim'ipnl "t .. tiun of Bnnoi(, whid, h"lo"g~ to I,ho Ureal, Arc XtlrH"'. there 1\1'0 mu"y 
Roeo",I"ry puint. ill tho Sub·Himalay" rtJ.ng" l"i,1 down tri~oll"met1'ically. the IlOight." uf whir", 
h ... v., in 1110.1, """"'" b"on dotermine,l. Jot I luwo thunght it, bext to ab~tain f,""" ""y attempt to. 
rlelinootl! t,his mighty m",'", for to haVA rlnno MO wOllld luw" tl"millld",1 " grAator dAgreo of 
skill th,," I "ulli,\ eonun .. nd .... 1 lu\\'" thought it, hl ... t to insort the h,;vAn points ... and 1 ... 'V6 
the ornn,mentlll pol:tition~ to lJo iU!otertf,,1 h~· tho~ who uru 1l1orIJ lLul4\ tu (10 jllHtieu tu t.helll. 

The map. 68 Buch .... ca'1l10~ lay elaim tn b" " fir~t·l' .. te ~peoinlll1l or tOl'ogl'uphy, It WH08 

not conat.ruct.ed with that viow ... but when combined with tho numerical valulltluf tho latitudos, 
longitudes and distances [ 10[-2 l ... , it will be fnUy etfwient as 11 h'1lide to 6nAblA t,IJO .. ,Geo. 
grapher to incorporate itA matorials with the Atl ... ~l [ 292. 303 ]. 

TOWERS 

The need fur build.ing 8ub",t'tntial tuwer,; to clLrry the tl'il1ngle8 of th\l Groat 
Trigonome.tricai Survey across the plains of Bengal had boen fore..een hy Bhwker 
[Ill, 26J], but t,he IIxpense had appeared to him prohibitive. The. problem had. 
however, to be. faced when Olliver brought his 10ngitu(linn,1 !'Ie.ries flown to the 
plains, and hltd to cros!!more than a. hundrlld millll'l where loft,), treps were thick 
and. close [Ill, 263-4). Relief to a limited extent wa,.; provided by the single line 
of telegraph towers on the south Hank [Ill, 272], but there still remained the 
north flank. After careful reconnaissanclI by Rossenrode a number of towers were 
put up in rough fashion that would just serve the purpose, 

On Everest's return towards the end of 1830 the line had been brought to about 
sixty miles west of Caloutta, with four telegraph towers to be occupied and five 
new towers to be built r 58). His first. eoncern was to insist tha.t the instrument 
should be isolated from the platform un which t,he observl'r .md hi" attendants 
worked. Olliver had already noticed conRiderahle Ilwaying on the tops of the 
telegraph towers and, after making a visit to test this .. with a. very sensible level", 
Everest had the upper ten feet or so recoll.'ltrncted, so that the weight of the 
theodolite and its pillar was carried on beams speoia.lly let into the walls [ 82 ]. 

The towers constructed under R08S6nrode's supervision were only about 40 feet 
high, but the last three had. to be over 70 feet, and Everest thought it better to 
entrust their design and construction to professional builders. He was specially 
pleased with the two 75-foot t,owers built at. the ext.remities of his base-Hnll on the 
Barraokpore road by the Civil Architect, Mr. Parker [49 ], but the tower built at 
Gopalna.~ar under Captain Bell. exeeut.ive engin!lf'!rl , collaps()(l .1nd R(llI 11"ked that 
the ~ito shoul(1 hp ... hifted to hpt.ter ground at. Rh(J11~. }<;nlrOi<t thought. 

I Repnrt, 184~ ( \08--2\1, 23a, :1:111), 'Wm. B~II (170t-lH3U), H'·II. Art.; I.'upl. pW". (!utl.ck 1~:J,j; 
pllLn RUci sect·ion nf tOWf"1' &; !IIitfl. llRlo. 00 ( 1 ). 
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the fall of Captnin Bell'~ tower ... tOl h,we o('""rr,,d in pI·., .. iRely the manner which Mr. Park~r 
opined BR likt'ly t.o hnppen, \·iz .. '" an insulli(·ieut. fOllnrlat.lOn .... AI< the hves of my 81l~Orrll' 
IlnteR, and perhAI'~ my OWIl, Are liable to be the furleit, ~ earnestly hope tllltt ~he 1\OOIdent 
... will be ('oll"i.ll'"'' I "" a warning sent h~' Pro,·iden"e. who In Its ml'r'T hM not willed that we 
shnll be hurried Ollt. of tho world in the J>f'J'fnrmOlwe or onl'dnty. 

Mr. Pork"r ha._ hud mu('h experi"n('e in building nn the alluvia) )an'\9 of Bengal, and ... 
the foundation whil·h WIIS thou!/ht hy him ad'lquate Ill. the ... tower" on t.he Bl\rrtl("kpore road 
mOl" bo uset! a.. n st"utionl for t.he nAW tower whi"h Cuptoin Bell i" .. uout to erectl . 

. Parker's two towers on the BalTackpore road are standing to this very day, 
but the towers of Olliver's series were found in ruins when the series was re-observed 
in 1869 ; at some of t.he sites not even was It markstone found 2

• 

Before the actual construction of the base-line towers a.t Cltlcuttlt, Everest gave 
his general views on the need for such towers on the Great Arc and the subordinate 
meridional series. He pointed out that the towers which JeRse Ramsden had 
devised for observations in England had be,en found lln~tead)' though only 40 feet 
high. He thought. that in India t.he ma.sonry columns to parry the instrument 
would have to be a good Ilea.l higher, with It separate scaffold for the observer. 
"Towers of any magnitude will only be required in the vallies of t.he Ganges and 
d.()()(lb, and the alluvial lands of Bengal and OJissa "3 [ 13 J. 

After his first. ra.pid reeolUlaissauce along tht' line of the Great Arc in 1833 
[ IS, 25--6 ], he put forward definite propos!\I~ ; 

It will be ne~e""I.lTV for m~ tn ch"o.ll the "it .. ~ "I' I.he I.!)w"",,. 11 hOllt which a !(rellt d",,1 of 
circwnHpection is ne ....... ""ry beotlllRe I.hey or" ro~tly .... 1 hopt. to limit the numb6\' to 20 or 
25, of a height not ex('_Jin~ 40 feet [ lh. 8.1). 1 think t.he form which I adopted in Calcutt" 
in the fil'>lt instsnee is th" b(l>jt ..... with the r"lIowin!-\, mo<lificatioll~ . 

.-\\'eruge hei!(ht 411 r,,,,t ill"to",1 "I' ia,-,·thi .. knl>&_ "I' walls 3! feet il18teMi of'; at the base--. 
aroo lit top !I f<"<'t· '4,,"re inst.elld or 7 feet. "'I'mm. The illl'reuHe "f UT"" ut top i" that the 
large theodolite mnr he admit.t ... 1. r "hall trr ... tu "now of it. b"in~ mised insid". in which 
co..e 11 Rimpl" wind Is .... will sufli"I'. hilt ir thllt j',mn"t I", ""ntr;",,,1 without we"koning the 
building, it m"st. be misorl olltsid,. h~' mellJlll of u portable cr"ne4 • 

Orders were gh>en to the executive engineers at. Meerut amI Delhi, und E\'erest 
specified his requirements in November 1833, when starting out to select 
the Bites of the towers, and M determinE' t.h~ smallest. hl'ight which willan"wer for ""ph. Their 
form is that or a trunl'ated p)Tami,l, wil.h a square b,," .. ; the side 12 feet at. top. 

The upper fluor is 80 arranged thlll. thA large theodolite .h,,1I be supporte,! 011 It rmu"l table 
42 inch"'" ill diameter, with four le,..~. This taul .. iH .. fixture, Ilnu iL~ lAIC< "1'0 morticed iJlto two 
beams which rest on the WILlis of I.he tower and support the t .. rra.ce. 

Above theAe beallls there is a pl"tform with a railing 3t feet high, and in the centr .. a drcular 
aperture I inch in uiruneter larger thall ... the tablo. Th" surfl\ce or the plat.form "nd the 
table aTe of oqul\l height. but. tho ILLtter is i..olated. "0 that people may wall, on the former 
wit.hout cummunicating on~' lllotion. . .. The platform projects beyond the walls of the tower 
and is }Jrtwided with iron ring" hy wlli"h the rop"" of the observing tent may be held .... 

In the middle of thl! bose of the tower a Iflrl/:e .. tone ill Bunk endwi .... , its whole len~<t.h in 
the ground-5 foot in length, 6 inches square at top, und 12 inchee square at hottom .. re the 
I_t dimensions-Thi" marks the Htation [l'ircle and dot thell ~l1t). ... To hring the instru
ment truly abuve thiK, the table must be perfurated by a hole 6 ineheR ill diameterS. 
In some towurll the instrument was isolated on "two large stone beams. on which 
restR a cylindrical weU of masonry, Imrmountcd with a circular slab of sand stone"'. 

l{egarding fouml&tioml, Everest pointed out that 
the Tewgl'8ph 'rowon! hllilt in the flat alluvial lawl" uf Bengal are ill many in9tanc~ 90 fool 
high, ... built upou gl'''tingH. The Ollchterluny monument hus a foundatiun ... uf 16 feet, 
built un pileR of 24 foot. ItH height exceed~ 120 ret.I.. ... The twu towern oreeted by !\II'. Purker 
... 011 the llarmckpore road ..... re ench 7;; feet, I\III! the foundatiun i~ unly 12 root in depth. 

TI,e tower orected hy Captlliu W. Bell ... iH "I"" 75 reet, and hll8" fOlllldution of unly 12 feet. 
11,ere WIU! 1\ ~ .. wer "r""tell by th .. t ofli"er neurly on the f!alne ~ite with" fuunuQLioll of only 
11 feet, whi"', whe" it had been rnil!ed to the h"ight or 70 feet tumh!e<) ,IOWII, but it w"s the 

1 uDn. ~OO (143 -I J. ~-2-32. 'DU". 1,;9 (19-103). 1-6-08; UTS tri~. 7» fI. 'IIU". ~6li 
(261-111 ). 12-10-31. JlftMl 4~. • DDn. 2~6 (61-0), 11>-9-33. • DJ)". 287 (:43\ ), 27-11-33; .ketoh .... 
(ITS. 11, ,,1 •. 1. t. • fJTS. IJ (H) '" MtridiQn'l/ Arc ( uii-iv). 
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opinion of the archite,·t that tho f"lI arose from the neR'lij:(ent mo.nner in which the mllBonry 

had been put together [ 81-2 )1. 
He wanted the tower a.t Sruni built 50 feet high on an existing mound; 
S"ini had heen conRolidltted into 0. mound for a period rlUming far bBOk in the age.~ of fahle. 

The nlttive tBle ... is that it was the gateway of It city ... nnd that the god Bulden in his anger 
ran hie ploughshare throu!(h it, "lid overt.tlrned it. It appeared to ~e when I. dug out .the 
trellchB8 for raising the JJlIIAt and scaffoldin/Ol: that the materulI was a stiff clay, WIth old bnok
bats. remnants of earthen pots, etc., finnly embedderl in it, and ... 1 should have pronounced 
the mound of Saini to ... require hardly 8Jl~' foundations at all. 

The mound Wtl" upwards of 50 feet above th" Aurrounding plain, and the executive officer 
at first, pro]1o>lO<1 a foundation of 51 foot in depth. I suggested 7 feet a.~ the utmost. and the 
Exeputiv8 Officer nt I .... t, ('on""nted to rl'fluco the ,I"l'th to 20 foot, still exceeding by 8 foot 
the foundation given by ;\11'. P"rktll' to t'neh of the towel's on tho B'\rI'ackpore roM ... where we 
1111.1 the rotton .. lInvial Hoil of Beng"l t.l) poutand with2. 

The cranes put in by the engineers were abandoned, and the theodolite hauled 
up by portable ones constructed by Mohsin Husain [ 125 ].. . 

Thl' balllllPtl ernu,,' luwillg bOlm lIl1trl" fixtures, ... when placed m l'lthf'l' of the cornerA of 
th" sOllth r.w" ''''>It [\ Rh"do;v on,r t,lI" heiiotropep, n.nd whl'n occupyillg po"ition~ in the 
corner,. of t,llll lIorth f,u·t'. intt,r(,"l't, U. of ton .,," not, the rays from some one or other of the 
stations t.o h" "b""n·o,1. .. , I WfL, ... l'elluc·ed to ... mo.killg 2 Cl'ane9, one for thfl Aol" pllrpose of 
extrncting t.ht,,.,, put lip, ... preforring ... to l'arry my crllne~ with me .... In fnet" a mossh'e 
po.t. of dry sal timber- fixml into mnsonry ,,"rl st.anrling directly in the Wlt~··---i.~ 0 more 
fornlidnhle (Ib~tH<"le t.htlll a f()rt~st of t,rBo~::J. 

The towers were not all of equal workmanship; 
The tower of Noli whidl was cllll.tnH'ted by ... the Executin, OHieer of the Agm Di\'ision, 

stulltk .. pre.eminent Ilmong>lt all. It is indeed a perl'o"t modol of sY.l1Jnetry and tllegance. 
The mllHonry so beautifully pointed, the fnoes nnrl angl"" of the pyramid so sharply delineated. 
The woodwork all ~o "Iosel)' fitted without a chink 01' "I'e\-i('" of nny kind; ". every fonture 
lIIarks the master hand, nn<l ... he has left the walls quite ullploisterod. so that any dofect" which 
did exist would b" immediately lIlanifest. 

I wish I eOllld "pank in like f"vorable tflrms of the towel'8 consHuctell b~' the Executive 
Ofticer at Delhi .... The tower~ of Dholri anti Bostlln art', from the bnse to the summit, con
structed of .tleh i.nadhB8ive lJlaterials that they ... mllst soon fall entirely to ruin .... 

Keapmg ... the instrument...i"ol"ted with reapeot to the observer's stage seems to ha\'e been 
entirely lOAt sight of. ... The parapet wllll ... liternlly fell to powder by the action of the wind ; 
a brick IUld been t,hl'UHt in hel'e onll t,here as if by accident .... I never saw or imagined build
ings so fatui to the pwtensiorIH of the architect who constructed them. They were com
menced, I believ", by Cuptain De nude [Ill, 437 ], and for those which are rotten from the 
found"tion ... that geutlemun is, I presume, alone to bla.me~. 

Everest had fourteen towers on the Great Arc-two 40-feet, one 60-feet. and the 
rest 50-feet high, of which thirteen are still in good condition in 1954_ The average 
cost came to Rs. 2,138 [IS]. Besides these, there was the observatory at Kaliana, 
14 feet high, and "three renovated ruins, viz., Bulandsheher mosque. Aring oastle. 
and Pir Ghyb durgah at Delhi". In 1865 three new tower stations were added to 
convert this northern section into a series of double triangles [41 n.S ; pI. 5 ). 

After completing observations Everest obtained permisRion to hand over the 
towers to the civil a.uthorities for safe custody [ 86 ] ; 
. The pllUl ... proposed is to.requeat the M~giBtrate or Collector ... to incur such expense as he may 
Judge nece .... ary, ... t,o he p!ud hy me on his demand and recovered in my contingent acoount. 
This Bee~ ... the most economical because gentlemen on the spot can surely fix a more equitable 
rate of hire than I can .... In fnct ... tha Collector and i\In~,"istrate of Bulandaheher ... has hired a 
chokidar at each of the towers of Bosto.n, Karol, at the rate of 2 Ra. a month .... If I am to 
hire people, I certainly cannot promi..e to do it truder 4 RB. a month each, and olle such person 
will be necessary for each tower5• 

E,:crest's tow?rs were imposing structures [15], and the civil officen; were 
fully Impressed WIth the imI~OI'tltnce of their reRponsibility. After receiving charge 
of the C'hanrlaos tower the Collector of Aligarh reported that he had directed 
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the police of Khyr.Chundous to station two burkwulauzes at. the tower, and [8.8k8<ll-:.i~ any 
objection exista to give admittance t,o nativeR of respectabllity who expressed a eunos.ty to 
see it .. " The keeping it in proper repair I'68ta ... with the Executive Engineer nf the DiviRion1, 

The sur\'eyor~ who re-obsen-ed Itt. some of t,hese towers in 1866 reported that 
the m88oru'y ... ~u.s OB good, or better, than when it was built, but most of the timber was 
eaten away or destroyll<i. Those towers .. ,were built up pucka. very strong and m6S8ive, and 
generally in three stories, and have".lasted uncommonly well. It is but natural that all un· 
protected timber should have rotted away. ", The whole of the old woodt'n platform at the 
top".were generally found to have been almost entirely destroyed by weat.her and insects. 

The roof, ". consisting of a lime flooring placed on small rafters supported by two massive 
stone beams on which the pillar for the instrument re.ta, appeared to be in good order2. 

Everest had at first intended tha.t. similar tower~ Rhollld he provided for the 
subordinltte meridional Heries. Their greltt expense, however, led to reconsidera· 
tion, ami it was found that hy shortening the ~i<lp~ of the tria.lIglex aeI'OSX the plainH 
not only was it possible t.o work with yery mueh lower ~t1l[1 eheltper HtrnctureH. 
but the surve~Tor8 had much le;.s rlifficult,\' in Pi!'ltrinR their m.\'R [h, 70 I. On the 
Great Arc. writes C'.eneral 'Valker. 
it was partly with the object of constructing his chain of trianl,(les with a;; few Iink~ .IS p08"iblo 
that Colonel Everest had such lofty towers built. The sides of some of his triangles' on the 
plains of t,he Doab were as much as 32 miles in length. But the observation on those long 
sides were taken with extreme difficulty; the signals were only visible when considerably 
elevated by refraction. and the rays of light...invariably grazed the surface of the ground, 
and were liable to be greatly distorted. Tbe observations were far from satmfactory; tho 
delay was enormous, and tbe anxiety heartbreaking [ 27-37]. ... 

The true course was ... a diminuation of size .. " The disadvantage of .m increa."e of number 
would be more than counterbalanced by the superior Rccura.cy".and the rapidity with which 
the operations would be performed. ." In all subsequent triangulation. over the plains the 
average length of side hili> been restricted to about 11 miles. l'his".was attended with a 
corresponding reduction in the height of the stations o.nd a simplification of their structure. 

At first the primitive form of a tower of loose stones or earthwork or mud, with a central 
markstone, was reverted to in. "some instances. ". In others, masonry columns were erected 
for the theodolite".and the observatory platform was supported on a portable scaffolding ... 
carried about from station to station [ 65-6]. ... The towers had no central pillar isolated from 
the platform".and the columns, though isolated, ... were exposed to the full force of the 
winds, and were liable to considerable tremor during gusty weather. ". Neither of the two 
farms was entirely satisfactory. 

EventUBlly ... a form of tower was adopted having a central masonry pillar slUTounded bv 
a solid platform. The pillar was usually about 6 feet square at base, and was contracted 
as it rose, ... to within 6 feet of ita full height, when it was made circular with a diameter of 3 
to 4 feet .... The platform-usually constructed of earth.work-was made to abut against the 
lower and square portion of the pillar, but was i.~olated from the upper circular p·ortion .. " 

These stations were constructed at a tenth part of the cost of...towers on the Great Arc, 
and with V88tly greater facility .... Skilled labour being no longer necessary there was no 
further need to invoke the assistance of the ... Public Works, and the Atructures were". 
erected by artificers ... from the nearest villages, ... Cranes".for hoisting the theodolites to the 
summits of the towel'l! ... have been di.~pensed with, and flights of step. have been constructed3• 

Hasty construction led to inferior workmanship and often to ILctuaI collapse. 
Armstrong found two of his towers very much out of the perpendicular, and 
at tw.. ~tation in a moat dangerous condition. Ita inclination is about 1 foot to the eBBt ; its 
blUlement cracked in several places, and curved in all manner of shapes, and the body ... 
exhibits several chinks. 
To avoid delay he hoisted hi~ theodolite to t.he top, and risked the whole tower 
ooming down in a gale of wind. To mark the exact point, of observation he got t,he 
Executive Engineer to construct "4 small pilllLrfl Itt right angles at R distance of 
about 100 yards," so that the point of intersection of t,he cross lines should mark 
the point of oh~er\'ation4. 
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H,mlflY, on the Amua series, WRS one of the fi~~t to mak~ ~o with chea~t.r materia.l ; 
J Imve ... ol'Ought old mud forts into use by repalrmg and r!lIKlng one of theIr towers, and 

... 1 11>""6 heightenetl a tower about Itl feet .... I...r!li~e towerN of mud to the height of 25 feet, 
aud of 16 feet diameter at top ... , at an expens!l o{within 2~ Rs. per foot of height [67. 114]· ... 

If 1'lnC{ld under the ... Exe,·utive Officers. un oPclIoSioual rupee 01' two. for re-plOBtering after 
the mins would Hullke to presnrve them for any number of yOOl'8. of whICh the numerOlIN mud 
forte in this country. a\HI the Imtcha walls of t,he native hilts. afford Itmple evidenl'e ; or. "ft.er 
the oh.ervation~ are ('ompleteri. the tow"r elln he pullod nown. nnll u. 8implo platform of :I or 
3 foot in height. snrmonllted by a pile. left to motrk the stationl . 

Thn highest of Renny's towers oost less than Rs. 100, and he reduced the average 
co~t. of clearing the lines botween t.hem to the 8ame figure, including compensa.tion. 
The eust of a masonry tuwer high enough to dispense with clearing would have 
cost uver Rs. 2.000. He gives a noto on mud construction2 

; 

Th" mud fort" in Tndia ... prov" the tenacity of mud when properly worked .... No ax-
peri",H'oo po..""n conld b!' fonlld .... a,ul...mndl had at tl""t to ba left to the di"cretioll of the 
kul,,"hio superintellllinlZ .... nntil ocl· .... ionw failures pointed out the neoe.~Harr precllutiollS .... 

Thn mud ought to oe prepa.r",1 ... t lell8t one da~' he fore it i~ required ... by mixing wllter 
with the mOAt t,enuciou" earth at hanll. ftlld working the mixture well with the fee~ .... The 
building i~ l'arried on in ... hol'izontal layero. I'lll'h II'! ineh"8 high. lb~ it is requisite that olla 
IIwor h~ well dried oefore .. "other is Ruperudd"d .... In ... enl'h Inyer the out"r edge is first 
.. {iA",1 with .. bl'"",,I~h of It or 2 feet. ftnd IIft!'r (\ lupRe of 24 hOlll's t.h" int.erior is filled up. 

It genernlly require~ 5 dH~'" to dr~' ollch In~"Ar .... n\lll during th" 2nn and 3rd ,I .. y of that 
pm'incl. the outAitie. originally built rugged. iR whilo yet moist beat with woorien mallets into 
r,h" rO'luired shape. I intemlml the pltttforlllR to hOH' Ft "lope inwn.rtls (\f l/Rth th" height. 
but ... "lopes nre mostly one ill /i,"e 01' "ix .... 

The ascent is usultlly ... hy 111.,llns of tI ~ht of steps. with ..... one·foot troll<l ftnd 8 in('h risf' • 
.... 1 hren.dth of 5 or 6 feet. awl Rid,," "loping to thl' !-(roulld lil<e IInto the pIFt~form. Th" 
wh"l" iA plostered over ",it.h II mixt,ur" of "lil11" from t·he bOIl of jheelH. l'OW ,Inng. and. when 
procurable. the coarse husk .. of grain . 

..I. markstone is iIl8erted within t.he centm ... on 0. le\'lll with the huse of the pltttfonu. and 
4 ''''irks are laid off out~ide and 011 opposite radii of t.\VO lines po.","ing through the centre mark .... 

Bofore the COmmenl'6ment of the last rains I had the platforms covero<l over with It slighl; 
tl"'L<'hing, and none of thorn suffered in the lel18t. ... The gl'eatesl; height ... I have attempted 
is 2! feet. but. with tenacious earth and n good bnihler. I could wit.hout hesitation venture on 
30 foot .... The level of the in~tl'lmlent WIlS in no manner ufiectOli by the movements of the 
observer or his attendnnt in the ubservatory tent3. 

Wa.ugh uescribe n. form of tower which he built fol' about Rs. 160, 
of unburned bricks. with the except,ion of the central cOl'e ... whkh is of ffi8Bonry, i~olated fl'om 
the external portion of the tower .... The platfonn at the summit i8 from 16 to 18 feet in dia· 
meter, IUld the dimensiOIIB at the b_ are increased in proportion to the height .... 

The lISOent is IlCcomplished by a circula.r fiight of ste~ feet broad, eaoh step having a 
tread of 8 inchBII to a rise of 6--... built at the same time with the tower, and conneated 
therewith, the bricks breaking bond fttirly. othl"rwise the staircase will be liable to separate. 
It should be aIao constnlcted with the same batter externally 118 the tower itself'. 

The height ... may be deduced from the C'urvature of the Mrth .... renuced bv the altitude 
if any. of the general level. unri increa.""d hy the height of any intermediat.a obs-tanles. ... 'rh~ 
line of vision should pa;;" about 5 or 6 feet above the grounll in the centre of the ray ... . 

The depth of fOlmdation is .. ,collneoted with the height of the tower o.nd the nature of the 
BOil or subsoil. ... Where the .ite is not elevat.ad ... precautions should be adopted to prevent 
the lodgement of water near the foot of the tower. In lands which. like the tersi. l\I'9 subje<..-t 
to inundation .... it will be advisable to COllstruCt the foundation and plinth of burnt bricks .... 

In the event of water insinuating itself between the mOBonry pillar Ilnd the mud tower, 
the latter would inevitably bUNt ,md become speedily nlinen. To prevent mch a result. it 
is usual to cover the whole terre-plein ... with .terrace pla,ister. This ... has been fOlUld not to 
disturb the requisite ... ieolation6• 

Shortrede wlt.~ much exerciRed as to whether t{) have his towers built by the 
Public Works Department or by his own men; 
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If t.he towe,.,. a1'O to he huilt bv the Executiv., Engineer, I ~hal\ be ,Iependent On ... R depart. 
ment already fully emplo~'ecl on uther works; ltnd b.,forll 1 ('an nndert8'\(~ to bnil~ them myself 
I .hall require somo [".tt",· 'ltlt'nrity ... that I 811,,11 really r . .,cover b~ cOIltmgent lnlls ~n honO\~r 
the 8ums I rnav h",·" oC(,8..ion ... t.o spend. without in(,llrrUljl; the r,sk of hea"y pecumary loss . 

For the l~ext thirty years the const.ruction of towers remained an essential 
feature of the operations of the sw·vey. 

STATION MARKS AND PLATll'OK\IS 

The normal method of marking a station of t.he Grea.t Trigonomettical Survey 
was by a circle and dot, cut for preference on solid rock or on a sub~tantial stone 
buried upright below the instrument. The marks were . 
afterwards covered over with c"irns of RtonElS. or l"l.,~ of ",\1'1 h, wlllch s""ved tlo" double 
purpose of protecting them from injllrY, and indicating wher" t.loey \V""e to be tillllld. 

Subseqnent.ly the nl'ce""it.y Il\"()~" fo,' rai~ing station," ... llbon' ... t.loe !!rollnd, m](l then 11 mark· 
stone WIlS in"t'rt.ed in tht' grolllld, "nd [\ platform built. on'r it t.o the roquired height, when 
another mark·st.lllle WIl8 ill""rt,r,1 un the top, in the norm"lof the one h .. low [ 31]. These 
structures were 6Iw6\''' made (If ~u('b 1TI6t .... rials 8.'< wert> ""nilabln on the "pot, 80metimtlH of ... 
stone, soml'times of ,ir), earth. but more frequently of mud [ 6-l. 8-+ ]. 

At the ... ~tI\tions of the two northern ~"t'tions oft.he GrE'''t. Art',""tlntrnl IIltLSOllrY pillars were 
erected for t.he illstrument.s, ... isolatp,.d frum tilt> surrounding plntform [ 82 J. ... [For] in· 
Cl'86Bing the durability of the station alHI fneilitftting it.. subsequent i<ientifi"ation .... 11 masonry 
pillar W'18 constnletpd uv!'r the mnrk e"en when rOt'k ww< found in situ. llIul 11 mnrk ... engrl1ved 
on it .... On the uppl'r surfacl' ... " stone Wl\.~ illsert.eu wit.h It 8,,<'onrl mark, ... nnt! whenevt'r 
pillars of a eonRidernble height were built., int.tlrmodiato markst.oneK wertl ... insert.,,12. 

It was of course essential t.hat tbese ma.rks should remain undisturbed until 
the conclusion of opera.tions, in order that the obS6r\'er's instrument, as well as the 
heliotrope, lamp, or other signal, might be accurately cantered over the same point. 
Deliberate interference WM, however, frequent, a.nd most difficult to guard against. 
In some pa.rts writes, Everest, the~e plat.formfl are rega.rded with 
idole.troua veneration, and thl're are 8om" alIlong"t the vil\ager~ wh", [ am told, make monoy 
by pointing out the centre and circle, ... Itnd descanting on itR holinesR 011<1 marvellolls powers. 

In other partR of tht' eountry the most preposteruu" stories are propngat.oo regarding the 
incantations and c""remoni"8 gone through ill al'hieving t.his magiC' mllrk al1<i laying it in the 
platform. such as that young pagan childrlln-obtained by stenlth if l'o~ible, or ... by purch8.~Il-
... ere offered up as sacrifice and that their skullH benr testimony to the fact ... . 

)fy hannles. platforms and thei,' ('entral stOIl(l.~ are looked on as the ca1l8., of every ill which 
affictH the country and, in the case of scarcity, the rulers, taking advantage of this .... proceed 
... not only to pull the pile to piectlB, but in sorn" ('BKeR to ero..t' a1together the lower centre 
concealed undernel\tlo it, ... which, .. cannot be effOC'W wit·loont t.ht' repeated blows of a sledge 
hamm~r [m, 4 I.'j ; IV, 161, l66 ]3. 

From one station Renny reports "that some person had been at the trouble of 
digging out the mark, ... not for its use, but ... from motives of superstition or 
mischief. M it was lying by the side of the pit from whence extract.ed "4. 

This was a trouble which cropped up frequently in all parts of India, and may 
be partly attributed to a superstitiou>! respect for the lonely soJitudes of mountain 
tops a.nd resentment at the instrusion of strangers. The disgust felt by Everest and 
other ~urveyors at the wanton damage to their work, and the feeling of frustra.tion 
at the loss of hard-won results can be well understood. It was repeatedly pointed out 
to local officials that the preservation of the station ma.rks was essential for future 
surveys. for, writes Everest, " thtl stations ... are of no earthly use ... if they are 
eliminated before they have been applied to topographical purposes. It is as if 
they had never been. They return to the nothing that they wel·e"5. 

It was not until 1860 that a regular system was introduced of entrusting all 
station marks of the Great Trigonometrical Survey to the charge of district offioials, 
and ca.lling on them for annual inspeotion and report [83-41. 
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Though the familiar work-a-day signals such a..~ stone ca.irns, wooden poles, 
bundles of brushwood, and cloth flags, were still used on reoonnaissance, and for 
approximate or minor triangles, Everest insisted that observations for principal 
triangles should be made to luminous si~,'nals, by day to heliotropes, by night to blue 
lights or vase Io.mps [rn, 246--8 ], or to the more eIs.borate Argand or reverberatory 
lamps. One of his first oriticisms on Shortrede's work in the Deocan was the 
slovenly nature of his signals which wt're 
generally trees from 10 to 20 feet in length from which the brl\nche~ had heen lopped .... They 
were set up exactly over the station mark and supported by lar!{e stone.. piled round their 
base. On the observer arriving at the Mtation the pole was removed., Itnd erected again on his 
departure. But a perfectly straight tree was not ulways procurable ... and the puleH ... were liable 
to be broken or oanted to ono side hy the wind1. 

Blue lights showed brilliant light to a great distance, but, writes Everest, were 
objectionable in many respects [ 29, i7]. They cannot be employerl excepting in ('aim weather, 
&rid the composition is so inflammahle as often to he quite nnmanl\ll:oahle. They are liable to 
bUl'Bt in burning, and the flakes of liquid fire scattl'rerl Oil such OCC .... iOI18 enrl.mger every 
surrounding object. But besides this ... there is a constant stream of bnrning lava falling from 
them, !Lnd ;. dense smoky gas emitte.I, highly injnrious to all metallic suhst!Lnces2. 

They were sometimes ma.de up by the Commissariat, though Everest found that 
a oonsignment from the arsenal at Agra wElre but "poor lips" ; it wa~ far better to 
get the ingredients himself, and make them up in his own camp [Ill, 247--8 ]3. 

Programmes carefully worked out between the observElr and his blue-light 
signallers often went wrong, as Evert'st, repeatedly found on his strenuous opera
tions a.cross the doiib [rn, 399 ; IV, 29-35]. He writes to Radhanath Sickdhar; 

Be prepared to bum 4, blue lights thi" evening. The "un set .. in this Int.it'L\de ut 5 hours 
20 minutes. and you will hum your first hhw light at R o'eiock, or 2 hourA .. 0 minut,as after 
sunset. Your second blue light nt R hO\lr~ 20 minllt~s. 01' :1 hml ..... after RlIllset.. ... allll your 
fourth 20 minutes after your third -

Do not. be flurried, but be (Inite ('001 and "ollect€ld, and then I know you will ,In riJ,(ht. 
P.S. If the day happens to he d\l~ty. and the evening cloudy, ,10 not burn the hlu~ light.~, 

but defer it until you hear from me ttgain. in whif'h ca-qe be sm" tn send me wm·,l. 
[ this rlid not work] ; 
I MW nothing of your bhw lights this "",ming .... [ now ""'11(1 with Pelttgo.gf'" four blue 

lightM which he is to burn .. t intervals of 20 minutes commencing 8.'1 Aoon as it gf'ts do.rk. I 
left 6 blue lights with you, and ordered you t,o burn 4, so t.hat,,,~·ol1 must hlW8 2 1'€lmRining ; 
those 2 you will gi"e to Pelagagee. who is or,lered to burn 6 in all'. 
and to Olliver after one of his more disappointing nights: 

Yesterdu.y evening was the most ,mfavourable we have had .... Of course I i'aW nothing 
af your blue Iill:hts, and if you had burned 50 in a bunch they would have been unable to 
pierce through the dense fog which obscured the sun .. full hour before sunset. Mr. Rosaenrode 
hB8 also burned 4 blue lights o.t Saini, for which of oourse nobody was on the look·out, for who 
oould suppose that blue lights would be burned in such a state of the atmosphere f 

I do not know what orders to give. ... It is no trifling mu.tter to sit for hours on this 
rroaffolding looking out, IUId when one's labour must be ... thrown away it is a most distressing 
task. It is easy enough for those who hum, but it is 0. "err different .tor\, for t·hose who 
observe. The only remedy is to wait for further urderss. . 

He had brought o~t a small supply of heliotropes in 1830, but not nearly enough. 
Surveyors were sometImes deIo.yed several weeks at the beginning of a field season 
ma.king up their own heliotropes from bits of mirror collected from bazaar or 
city [69,74]· Others were more skilfully constructed by the Mathematie&llnstru
ment Maker at Calcutta.. Time had to be spent in training khaJijriB in their skilled 
handling, to direct and hold the sun's reflection on to a distant station. 

To an a.ppeal for heliotropes for work on a minor series, Everest replies; 
. I ha~ ordered 6 ... to be made by the Mathl. Instrument Maker for the Boodho.n Series. 

It .'8 ~ ml8t~ke to suppose that I am not fully alive to the advantages of the heliotrope in all 
prmclJl,,1 triangles. My reasons for not Rending any on t,he Hoodban series wer" that I had 

I UTS. X~I (iii-B). "Report 1836 ( 12). "DDn. 321 ( 133-169), 9 &; 28-2-3 ... 
29~1-34. ·Ib. ( 171-2).3-3-34; cf. Macdon .. lcl on Bndhon Seri ... [62]. • ib. ( 113-4 ). 
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not. more than sufficient for the Great Arc. In minor trilllljl;les the sides of which are less thnn 
10 miles I have never fmmd them of use. 

The heliotrope is not without its objections; it ooUe for great patience and care .... It 
requires the direction of the my to be well known. which is the very purpose of any minor series, 
and the int.erventinn of c1muly weather--however clear t,he atmosphere may be-thoroughly 

('ountemcts its effects. 
It will be quite impossible to supply heliotropes in B~fficient number for ~he rays of ~ 

eecondary I\B well I\B principal triBngles .... I have sometImes found myself WIthout n helio. 
trope to ~p6r('. In that case the simple expedient of cutting a hole in the silvering at the book 
of a Inolting·glass has supplied me with a spare heliotrupe l

. 

Jacob reports that some of the heliotropes on the Bombay triangulation were 
made bv )Ir. Barrow".of a plane circular mirror of 8 inches diameter. in bronze frame, 
motmtefl nn a tribrach with foot screws and. having rack.work motioos in altitude and 
azimuth. Others were maoe "l' at Pouna Ilnd. though rudely constrllctel\ in wood. and 
requiring to be set by hBnd. were yet fmmd to answer remarkably well. They were directed, 
sometimes by a plain ring with cross wires set on the top of a staff. but more usually by a 
large triangular sight.vane with hules corresponding to different distances. This being painted 
in black might ... be somet.imes observed 88 an opaque signal nt .. .Iess than 3() miles3 [89]. 

Heliotropes were by no means child's-play to manage, and Everest writes to 
Keelan, neM Delhi, 30th January 1834; 

I can see your heliotrope well enough wben you chot)s« t,o turn it this way. The fault is 
not in the grotmd but in your negligence. It W:18 well managed from sunri.~e till 10 .... just to 
shew what you could do if you liked. Then you t,nok it down for more than an hour, and than 
turned it to me again just for abuut 3 minutes at It time, as if you were trying how much you 
could alUlOY m~. I do not know what you mean by all this folly. but I must stay her£' tmtil I 
get the angles with it. and YOIl will hll.ve to stay .... here you are. 'Vhot object do you propose 
to your8~lf by playing these silly puerile triclts? Keep the heliotrope turnfld this way; you 
have lost lll~ a day al1'l'ooy, and I have no time to spare3. 

The heliotrope had been invented by Gauss in Hl20, and at a meeting of the 
Astronomical Society in London in :March 1822 a letter was read 
from )1. Gauss re.qpec:'~ing IL n,..y "imple contrivance fur a signlLI in geodetic ILl operations. 
which ma~' be seen at an immense di..tanc.,. This l'ontri\'ance is nuthing: more than the 
corrunfJn reflecting speculum uf 11 sextant. being about 2 inches long and If broad, and 
mounted in such a manner that it may alwltys r"f1oet the solar rays to tl", gi"en distant point, 
notwithstanding the motion of the sun. 

The instnunent ... he callB a heliotrope, and the relleetod light .... M 8" powerful that at 10 
miles distant it W88 too bright for the telescupe of the theodolit,e, and it .... a8 requisite to cover 
part of tho mirror. At 25 miJ6., ... the light appeared like 11 beautiful star, e,'en when one of the 
statiuns was enveloped in fog and rain; and at 66 miJ ........ it waS still sufficiently powerful4 • 

Evere8t had also brought out 3 number of specially designed Argand, or rever
beratory, lamps, which he found most successful after a few modifications, and aIao 
some Drummond Iights6 which "were not brought into the field because ... they are 
very cumbersome, costly, and difficult to manage". 

The reverberatory lamps were made up to Everest's order by Simmfl. and com
prised an Argand burner with glass chimney. fed from a reservoir of oil. and placed 
in the focus of a parabolic reflector. These were most efficient, except in 
an atmOflpherIJ surcharged with smoke and mist .... I found their di~c an excellent object for 
inte.....,..tion in one instance at 41! miles di.tant -in an atmosphere not peculiarly limpid .... 

At fi .... L .. tbey would not endure any agitation of the air .... If an Argand'8 burner be 
pl81:ed benooth a punka ... the flame flares against the gl88S chintney and is speedily extinguished, 
while if it be cO\'ered at top and bottom so 68 to exclllde the external air the light expirea 
from exhBW!tion .... lat l8>!t hit upon the expedient of enclosing the whole lamp in 0. wooden 
CW!O with Q tin chimney ... and a circular gl88A aperture fitted into a front door opening with 
hing ......... Thi8".hM 8Ucc~ed in 0. degree surp8B8ing my expectations .... 

After 2+ months of...dusky weo.ther ... a violent Rtonn set in from the eMt .... The rain fell 
in torrent.., and the gusts of wind were so violent that, but for my being very certain of the 
st;rengt.h of the ... obsor\'ing tent, ... I should not have ventured to keep the in.~tnlment standing. 
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This storm lasted during three entire days and nights and, blowmlJ: from the eMIt, the direct 
force of it W!\R It~ainst the two statioll8 of Deri and Pahera, both situated on the westward • 
..• Yet tho~e lamps never w8Jlad for an instant, ... an,l though ... little short of 27 miles, the 
light was as vivid and steBdy as that of a star of the 3rd magnitud". . .. 

I waR able to finiHh all my observation.~ to them in a few hour,. The people at the other 
Mt,ations seem to have concluded thnt on so J,\'1L~ty a night there was but BmaU chance that 1 
should be observing blit, after leBrning their mistake, th"ir lamps were seen equally distinct •.. , 
thou~h the wind hao in no wise abated, Ilnd the ram and thunder hlld ruther increased. 

These lamps were excellent in clenr weather up to perhaps 60 miles, and were 
proof against high wind a.nd storm, hut could n?t penetrate a thick at~osphe.re. 
They were a vast improvement on the old vase IIght.'! [m, 247; IV, 87], m WhlOh 
a large earthHll vAs .. el wit,h a drt'lIlnr oritica cut m itM .ide bping inverted, formod a cover for a 
small ""rthen p"n .... Thi" plLn .. ,w"s tilled with oil and cotton seeds which were 1(E'pt ignited .... 
In the ("'"'~ of an ordinary Htrong wind bl"wing into an open orifice of thia sort the light was 
perpetnBlly liable to be ex!,inguished .. ,- ·the materiuls WN'e n(l~ easily portable ... --in Rome 
sOllle p"rt," of the "O'lIltl'Y VltaeR uf the f01'1lI required were not to b" obtained, .,. 

In some pBrts ... oil Cllllllot, bo obt,ltined, 1ll,,1 must b" e.trried, .. ' or, .. oil of butter (ghee) 
must bo u.I'd .... \Vhen it ""lIIes to ... c,,"veyillf.( ubout ".,,"oral man. of oiP. of which perhaps 
20 or 30 sears IU'(~ 1,0 he (~OnRUlnAd inellectuully at 6Elf'h uf (j or Inure 8urr01UHliug: statiollH, 
nif.(ht. after night •. ,. the oxpen~o, . .is 011" of "eriolls cOllside .... !,ion [ Ill, 26~]. TI", contingent 
oxpellees for oil in tho old v"se lights averag<",J 180 rupees l.wr munth, be"idE'.; Llle carriage, 
for which 20 bul1o('k< w<'re "ometillle~ fllrniHhed b~' the eOlJlmissftri •• t. The ftv"("[\.ge of twu 
pal'tjQil. iA HOW frOll! 7 to !) rupees por lnuuth for ou.ch pa.r~y. 

The fir8t ('"st, uf my lamps [ArgBnd ]., .wa.o ten pounds or guine,,"s " .. ch; "lit) Heer or 11 "oors 
of oil L' .,,"ple .. ,(" .. r It night's expenditure, "",I this, t,ugethor with the eost of a few ('otton 
wicks and gla .... s ("himnies, '" coml'riHes the whole contingent o"'pence .. ,. I huve ... good glBss 
chirrUlies blown at ... a vilhlge in the Saharan pur district at th", ratt~ of 3 1'01' rupee. It has 
requir"d 240 to replace t.hose broken by two partios, ." It mOllthly ('ost of less than (J rllpees . 
... As to (Jot 1.011 wi("k9, I hav" n()t yet b<"lm "hi" t,,-, gel thelll f.lhri('ateJ in thi~ ('olllltry, hut 
th"ir ('".t iR exc",atlingly SIll<1112. 

There were still champions of the country lamp and, writes Reuny, 
owing to the difficulty the kh"lo..hies experienceJ in trimming the ... reverberutory lamp, anu 
in ll:linf.( the Iloz:d" scrow, I adopted the urdinary Ilative chiragh ·-It cotton wick U'OlD "JIB to 
~.iI1ch dirunetor in a sllucer---and found i~ Illl>lwer very well, ... evon ut a di~tBnce uf 11 miles. 
'" Its light is beautifully clear and small .... 

For azimuth my chi'"Qgh wa.~ placed ... nearly un u level, and about 4 miles distant. I then 
erected a smaU pillar, .. on which u line WII8 drawn in the direction uf Umoouh, aud the wick 
was always placed above the same part uf the lme, so that even if the diredioll of the lill8 were 
not porfect, no error could uccur. The chiragh W8B prutocted from thE' wind b~' u reversad 
gurrah. with a longitudinal opening in front, Ii' inches wide3. 

For referring marks at short distance [90-1 ], Everest advised Shortrooe that he 
always maue my own lBmps of tin with a small spherical reflector .... The reflector is very 
simple, ... a segment of a concave sphere ... placeli behind the light 80 that the lni<itlle of the 
flamE' shall about biao"t the radius of the sphere. Tho rays thon i*lIU' parallel; M I\S nearly 
su 0., can be ,·ontri"ed4• 

To a.dapt his brighter lights for use as referring marks Everest devised a wooden 
sight-vana~, with graduated apertures that could be used either by day or night'. 

He insisted .on the importance of centring a.ll signals over their marks ; 
. Ev~ry sub·ftI!lustBnt wh.o may he Ront to a station to fix It sight,vllne, heliotrope, or lamp, ... 
I" required t,o send u certIficate upon honour; .,. 'I do hereby certify upon my honour that 
thE' sight.vanE' at the st.ation of B--WQ8 properly adjusted by myself over the centre by means 
of t,he plumb. line, ... and kept in adjustment during the whole period of obsel'Vations'8. 

As a. standard signal, the lighting of a pair of bonfires by the observer indicated 
that no further signals were required [ 29]. To ensure that the two fires should 
not merge into a single blaze when seen from a great distanoe, it W8~ a ;ltanding 
rnlc to a.llow OIlC ~'aTlI betwecll t,hE'm for every mile of dbtance7. 
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To turn from the refinements of geodesy to the ma.keshifts of the humble topo
grapher, a useful signal for a. ten-mile ray was the branoh of a. tree wrapped with 
thiok bundIeA of ~MS, and bearing on the top a large ronnd eart.hE"n pot, from the 
nearest village, well daubed with Whitewashl

. 

HORIZONTAL ANGLES 

During his two years charge after Lambton's death, Everest had ample oppor
tunity to note the weak points of the great man'~ systemii of observation, record
ing, and computation, and thosE" of the grand old ~heod.olit.e. itself. H~ was ther~
fore fully ripe to absorb all that was to be learnt dunng hIS VISit to the Tngonometn
cal Survey in Ireland! <luring his long spell of leave. 

Fully determined that the work he had the honour of leading in India should he 
every ~hit as worthy of confidence Its any in EuropE", he gave the mOAt detailed 
instructions to his il.9Sist!Lnts, and wOllld not 1ldmit the smallest departure from 
them. He was determined 
to improve the survey and tolerate no inferiority in the execution. . .. If I have had any reason 
to BUSpect any defect in the instrument, or any instability in the platform, or any want of 
precision in the signal observed, or even if I have found ... the augle>! ... presentetl allY discre
pancies for which I could not account, I. .. reject the whole set bodily, and replace it by an 
entirely new set of angles taken under circum~tances free from objection. Bnt to retain part 
of a set and reject others-to pick and choose-... i. .... utterly prohibiteda [ m, 352 ]. 

Mr. ~Iurphy is, I !mow, a very good observer but he is too much disposed to strike out 
systems for himself, and fancy they are new, when they are in fact but a part of the mere 
exploded practice of early times~xploded because it has been fOllnd hy experience inferior 
to that which has supplanted it [ 92, 259 ]1. 

He instructed aJl officers on first starting out to acquire the habit of 
extreme care in taking observations, and undeviating regularity in registering them, and ... 
omit no opportunity of scrupulously examining every individual observation, taking the means 
of all the micrometer readings, ... and deducing 08.(,h angle. . .. The Slm never should rise Gnd 
set twice on an unexamined Gngle book. 

When any set of observations is computed, the arithmetical mean ... muat be taken forth
with, and the probability of error computed. When the three sets of observations of any 
triangle are all completed, the spherical exce>IB should be computed, and the error partitioned 
agreeably to the probabilit.ies. It is never permitted ... to reject any observation arbitrarily6 

[ J 10]. The observer should at the time of observing fully satisfy himself of the correctness 
of the intersection. IT he ca.nnot do that, he should not read off the micrometers, but an 
o~rvation once read off and recorded must not be expunged, and must be used, unless some 
very sufficient cause of error should Gfterwards appear6. 

To Western he ga.ve detailed instructions as to change of zero; 
Fix the instnnnent so that zero shall be under micrometer A, and in that position observe 

each station in succession, noting down the readings of each microscope. You will then tom 
the telescope over in altitude, and the horizontal circle half round in azimuth, and observe 
each point in succession again. Repeat this operation, so that by having two readings at each 
position of A ( viz., 0' and 1800 

), you will 800 whether any obvious mistake haR heen committed, 
Having thW4 "htllined [ollr .ets of observation .. for ono position. bring 10' lUlder micro

meter A, awl you will gilt 4 othe .... , al1<l so on ... up to 50°, whereby you will obviously brin~ 
every ten degr_ .mccessively under one or other of the microscopes. ... 

By this procees you will have six changes of zero, and 24 readings, which will suffice for G 
complete set of angleR, and you ought not, to he Ratisfied ... with lesR than t.hat number7. 

Oilla.mps for reading a the;x!olite could be a nuisance, and Waugh complains 
that" the smoke of the axis lamps has been found very troublesome as it ascendli 
through the meridional opening, and pas~es in front of the object glass". 

Referring lamps, or marks, wore used when Ilid('s of triangles were of considera
able length, anrl when signals were seen with difficulty or for only a few minutes 

lIS. C. )lJI(:ph""'UII, Hyden\bM, 3[ .... 1··:11;. 
,4", ( noii ); R8 Prug.. IVJ, l~fl-7R ( .iii ). 
been univerHally acooptOO ; C~l Rev. [V ( HR ). 
dotan ... 1 procedure, U7'8 .• n (iiO-71 ; NZ). 

'conducted "y (~,Ioncl l'olby [45 n.). ' 1I1.ridiallal 
• [}Dn. 3~:l ( 277 ), 16-4-3N. • Eve ..... t'. rule h .... nn\ 

• [}J)n. 267 (fill-HI ). 153··31. 'ih. ( 104-1.3), 6-2-32; 



HORIZONTAL ANGLES 91 

a.t a. time [ 87). The completion of the whole r.Olmd might then be !lprel1.d over 
several hours and even da.ys or weeks. When m clear weather, or WIth shorter 
sides, it was Possible to dispense with a rflfeITing mark, it WIl.'I the general rule to 
treat the left-hand station 8.'! the zerol. 

Macdonald started to use referring lamps hecause he could seldom see the blue 
lights from more than one sta.tion each night [ 62], an~ Everest wa.rned him never to 
tohink of taking the blue light ohsel"Vlttion~ wit,hout a referrmg lamp; but the greatc.".t care ", 
neoll88ary, because the distance of the referrin~ I .. mp being small, the errol"!! are very largo ... 
from any small devio.tionZ• 

To continue the instructioIlll given to Western; 
\Vben not occupied with prinoipal tril1ngles, ... observe all such eminent pointH "'" offer 

themselves .... All buildings which can be seen from the station should be interseoted .... Care 
must be taken to enquire the names of these place.~, and in the angle· book should be inserted 
in Persian, Itnd the langunge of the cowltry if pos.~ible, all those names ItCcording to the ... r"c()rd~ 
of ~he Collector and Magistrate. ... 

On no ItCcOlmt .. .Ioove any I1ngle of 11 principal triangle unmeasure<l. ... 
Of the two angle-books which you take from my offico. _ .. one will be returned to me ... for 

transmission to the India House, and the other will remain with you until the survey is com
pleted, when it will be deposited in the computing office of the Great Trigl. SurveyS. 

Shortrede was given strict orders about his angle-books ; 
I Rend YOI1 two Hkeloton forms ... to be adopted in n.1l Clliles without any devitttion ... _ Indent 

_ .. for ... those you tU'6 likely to want, for I hn.ve had many copies stl'Uck off ut the Lithographic 
PresB ... _ If observllt,ions are written in pencil in your ohservatory, they must be put into ink 
the followinj.( day .... 

In ... making fair copi"" the rough draught ILnd the copy must be compared by two persona, 
and their initials signed s,t the bottom of each pap:e. All ('omputations ~hould be gone over 
by two persOIlS who do not compare the intermediate ~teps until the whole iB completed. 
One copy of the ro"gh documents must be sent to my office monthly if pOBSibl •• ; the other 
will remain with your head'lllartel'>ll. 

The ttngla.book must on no Itccount whatever be "1U'fered to fall into arrears, or be eoratched 
or daubed, or slovenly written. .., At the conclusion of the observations, and before quitting 
the station, ... a d08cription of the station ... should be regiBtered in the angle. book". 

Maodonald gave his assistants the strictest orders for office routine; 
Of the two fair angle. books, one iB to be oonsidered the original, and the other the d·"plicaU. 

The original will never be !tllowed to fall into arrears. To prevent this Lieut. Macdonald 
will before breakfll8t revise the rOllgh copy of the preceding day's work so that by the time 
Mr. Scully comes to office it rno.y be ready to be ... copied into the fair No. 1 ( Qriginal). 

As long OB the extra "ub'IL'lSi~tant remains with the party, there will be no diffioulty ill 
bringing up No. 2 also, but if it fall into ar''6arB, it can be brought up ill the rains, OB it is merely 
a oopy which enn be taken by any writer, and afterwluds carefully compared with No. 1. ... 

To bring up the urrear" of computation, Mr. James will exclusively direct his attention to 
taking out the angles Ilnd calculating the triangles and depressions. ... AB soon as Mr. Soully 
has oopied the IlIst day's work, Lieut. MacDollald will compare ... the fair with the rough, and 
immediately follow Mr. ,James in revising hi" calculations. 

N.B. Mr, Seully, after having oopiE'd the Il18t clay's work. will ental' in penc'il the mean 
zeros of nil principal angles in the column of remarks, that no zero may be mi .... od. Lt. Mo.D. 
or Mr. J. will ... ink in the cohunn and sign initiltls on the completion of en,ch angle8. 

The Budhon party spent the rains of IB33 at So.ugor, and it was with Bome 
diffidence that Macdllnald sent his computatiolls and chart to Everest a.t MUBBoorie. 
There were mistakes, but Everest was kind [62]. After pointing out that in the 
mins the papers ought to be packed in a tin case [rn, 445; IV, 195 ]. he added ; 

I am too buay to exmrune the work t,horoughly, but shall do ~o when I get a leisl1re moment. 
": It is hnrd to find fault where I am surE' you are doing your hest, but-you will improve in 
tune upon your jll'I'Rent work. The Hystem YOII dotail is excellont. Persevere in it an.l E're 
I~ng YOII will ~ttain ,,11 the accuracy dOHirahle. Con tin lie this plan of extracting the COlDlUoll 
Side, IInd pu~tl1lg them face to face. gverybody iR liable to do bad work, El9pecially in the 
outset. I w'Ah all my officel'l! were equally fl\ir'. 
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Evel'68t was not content to to.ke work on trust, bnt wo.nted regular reports on 
every detail; Waugh had sent in observo.tions for azimuth without recording the 
reMlings of his level bubble, hut writes Everest, 
when you depart from a I'ra.ctice to which you have previously adhered with punctuality 
and to our mutuul ""tisfa.ction, you owe me an explanation ... and assurance that the data, 
though not transmitted. were nevertheless duly recorded in the angle. books: ... 

It would have boon muph more gratifying to m .. if ... yoll would have mformed me of the 
('ondition in which you fOlUlrl the platforms ... -whether YOII referred to the lower station marka, 
and c1l1ly centered the upper station marks with )'{'sPI'Ct t.o t,h~m·-whether th~ inst.rllment, .. 
stood upon an isolated pillar __ nd ... other ptlrticIII.u'tl. .., . ' 

It. is ... ~ neeessal'y for my reputation ... " ynur own t.hut 1 shollld h" fllrlllshetl WIth facts on 
which t.o rest ... that confidence .... In ftlct, ... it is not only neea"""ry that the work should be 
executed and registered on the best pOAAible style, but it is also essential that the SlIperinten. 
dent...should he convinced thereof by facts, und ... explain to the satisfnction of manl,ind in 
general the manner in whi(·h 06C'h ... portion has boon ('omlllet,,"'. 

Of all his ILSsistants, it was in Waugh and Renny that Everest placed the fullest 
confidence ; 

\Vhere these two otfieers have b"en eoneenlOd, the registry of tlvery ittlm elucidtltory of thair 
ohRervations is so ~ystematic. ,,11<1 so prepiqely .lCcurding to rulo, that it seem." to me as I had 
myself been present to "rrange them. ... Wh"n their m"teri"l~ rench my ottiee they need no 
interprettttion, but are as intelligible to my pomplltl''''' ttnd "ub·,I,;sisttlnts n." if t,hey hutl written 
them with their own hands [ 309]. .. , 

~o person could have more entire retlSO/l loll be ,,,ti.,fied with his subordinates thnn I have, 
for the great and rllling object with lino mill ,,11 of them .OOrllil to be to study tn conform to my 
systtml, comply with my wish"", and !lave me tl'ouble2 . 

The one officer who persistently failed to meet his wiHhes, and coulu. never appre
ciate the insistence on minute detail that Everest com,idered so important, W&II 

Shortrede who, though a. mathematician of the highest order, haJ little faculty 
for applying his learning to the practical details of everyday work, and had no 
fine sense for the essentials of high precision. 

When submitting registers of his work before handing over to Jacob, he enclosed 
corrections to a chart previously submitted, and described an innovation he had 
introduced into his computations. •. I have got some very beautiful equations 
a.dmitting of an easy application "3. Everest was severe ; 

It ill to be regrettad that thera Ahollld be thi~ necl'""it,y for revision. I'orreetion, mul insl'r· 
tion of olTl\ta relative to tlocumentM which, when ."nt, to my om"" Rignetl oy ,V,nn'Self. ollght 
to be in a fit state to be cOMide .... ,1 final. .. , 

I am at all tima. happy to recei,'e any slIgp:estiollS, ... yot [cannot, admit that· any person, 
however highly tBlAnted, is pri.ileged to employ lilrmulae in his computations without pre. 
viously obtaining my""nction. Thtlre must be but one uniform system pervttding all the opera. 
tiofll! .... 111~ formulae whieh have for ... ye.trs been lll!e(i in my computing office must ba 
adopted by every member of the G.T. Survey under my ordars, to the exclusion of nil others'. 

Jooob hastened to expla.i.n that Shortrede had only mo.de slight changes in a. 
method ada.pted from .. a theorem furnished by yourself in the yea.r 1837", but to 
prevent fut.ure miRunder8tandings, Everest sent out a circular calling for 
the .trictest unifonnil,y in Itll. .. operations. whether"" regards ob.erving, regiMte!'ing. or com
putilljZ. __ . Until my CO"""lIt is obtained. no innovation on prevailing method. c"n he permitted", 

It is sad that the last official contacts between these two should have been on 
a.n unhappy note. Everest writes just a month before he left India for good, aok
nowledging .• a string of angles" which Shortrede had observed the previous season; 

My letwr nf the 2nd AuglL~t 1843g"ve eov"r to t1 form for your ... guidance. which you have 
not abided by [')1 1 .... I mnHt....d""ire you will. .. mak" it your .tudy to eonfOl'm Rtrictly to 
the UIIII.I,!"" of my oftice and the formH you !'eceive thtlrefrom .... Tho list ... you ha V" sent ... 
neither giVeR individual ob""I'vatioI18, nor the numh<l!' from which e .. ch l'e.ultullt iH drawn, 
both or which IU'(l n"""""",ry 1.0 • .nable me to fonu "" e.timate of the ch""Il~tel' of th" work .... 

Non·confonnity involveH ... the direct violation of U Aoltlm" pledga, rn~le by YOIIl'>mlf, ... 
011 th .. raith of which olone ... yoll ohtained re.admission into my depart,flIortt [ .i591ft • 

'lJlJu.371 (IH71l).1I+-3K. 'OUn. 3N (IK-~6). ~5-2--3Y. 'SOU'" nn di.tributiou of orror. 
or t.ri"'1II"", quadrilal.t>r"I •• and poIY~"AA. UIn,. 324 ( 281-4 ) ; 3:l1i ( 111-230, 263-73 ) nr 111-5-40. • DDn. 
324 f 2,;7-11 ). 2~-r>-4f1. I\)I)U. 431 ( 137 -44 ), 2-HI. • DOn. 43,; ( 113-4 ), 13--\1 .43. 
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Fully realising the impossibility of asoortaining the true value of refraction, 
Everest endea.voured that "in taking vertical angles ... reciprooal observations 
should as much as pos.~ible be made at the same hour and under the same state of 
the atmosphere". He did not insist on observation at the hours of minimum 
refraction when-with his long rays--signals were often below the line of sight. He 
tells Shortrede that before 1830 he had usually observed 
vertical angles ... after having finished the horizontal observations. They have been observed at 
all hours of the day, generally, however, in the morning .... I have not been able to infer that 
the elevations and depressions of distant stations were affected in any certain way by the 
change of temperature at different hours. .ThiB may in part be owing to the vertical circle 
of my theodolite being only 9 inches in diameter, and reading by two verniers to 10" .... 

I have made observatiollfl from several stations purposely to discover whether any, or what, 
change WBR produced in the refraction by changes of temperature at different hours of the 
day, but hitherto they have guided me to no certain conclusions. 

I have from every station observed the elevation or depression of every other station in 
sight. My observations m,w therefore b" saiLl to be reciprocal, but having no one to observe 
from these other stations, my observatioll" tire not simultClneOl<81. 

Failing a second observation party, he instructed Western that vertical angles 
ought, rightly speE>king, to be taken Ill, one and the SELmo instant, but as that cannot be 
m8Jlaged the next best method is to ... observe tllem "bout the same hour from noon, for then 
the e~rors caused by terrcstial refraction .,re more likely to compensate each other .... 

About 3 or 4 in the afternoon is gen(lrally ... the instant of minimum, and the 88me hour 
after midnight ... that of maxinlUm. In certttin condition.~ the difference is immense. 

Four sets of observa.tions, two with the f,tce e(\ch way, ... are sufficient at each na.tion, 
and every occasion shoulrl be used when the raY" cross each other ... to get as many points of 
verification a.~ offer tl,,"nselves .... The height of the barometer and thermometer should be 
observed ........ nlso of thl' thermometer with a wett"d bulbI. 

He has left several lengthy notes on irregularities of refraction [105--7 ], and 
conoluded that, in flat lands, except at the time of minimum refraction, 
no dependence can be placed on the apparent plo.ce of the object observed. But, ... if two 
observers, ... each supplied with n goarl theodolite and a heliotrope or lamp, ... be situated 
one at (mch end of the ray, so that the eye end of one AhaH be the object end of the other, 
and vice versa, and ... each t(\kes tha verticnl angle of the other at the very same instant, the 
fairest chance is ... afforded of obtaining a correct ... difference of height3• 

He took particular care that vertical angles between stations across the Jumna
Ganges plain should be taken by such simultaneous reciprooal observa.tions. The 
vertical angles were postponed till the end of the second sea.son, when Waugh and 
three other observers made a special operation for the purpose [41]. On the 
subordinate meridians also a similar procedure was followed when possible [66-8 ]. 

In after years the results of precise spirit-levelling showed that on the Ranghir 
series there were occasional discrepancies as large as 15 feet between adjaoent 
stations, and an accumulated error over the whole s6ries of over 50 feet. 

This Inrge acclunulation of error is unquestiona.bly due to the great lengths of the Hides of 
the triangles in the plains, which frequently compelled the meBRurement of tho vertioal .. ngle~ 
to be mttde (\t othl'r times than that of minimum refraction4 . 

Everest based all his heights on Lambton's value for Damargida, north of Bidar, 
2026 feet, brought up by triangulation from the sea near Cape Comorin5, but noted 
that Jacob made this height 1921· 6, brought up from the sen. at Bomba.y 
through. tho longitudinal series". }I'or the Great Arc he gives tables shewing all 
the vertICal angles observed, and the results deduced. Whilst the majority of the 
means are struck from two or more values which aaree within a few foot there 
are occ~sional discrepancies of over 50 feet. The fol~wing list shows a fe~ of his 
final hClghts, corrected to Lambton's datum, with his own vn.llles of 1823-5 where 
avo.ilable, and the In.teRt modern value .. 

I DDn. 323 (48-53), 20-1(}"31. • DDn. 267 (104-13), 6-:!-3:!. • MoridwlOlJl An: (xxviii). 
'(}TS. VII (xvi, 38-43-K). &TS. 6 (82). • M.ridi<>Ral A,c (ol:ul n.). 
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DlIolnar~itl.. ( from I..ambton) ~026' 0 (. mod.ml) 1937 
PiJkhfIr (182~6) 1413'5 (1847) 1441'6 1333 
Tek 2864,9 2814·\1 2728 
Sironj B_ (south) 1667·(1 1620'0 l1i2!1 
UHira !lOO' 9 lIOn 

Pirghyb, Delhi !1I3'" "'33 
KelioM 917'!! 11211 
Dahr .. Dun Bat.e ( ~88t ) ~04!j· J 1967 
R"nog 7624·2 7433 

When Olliver's longitudinal series was closed on the Calcutta b&.'le-line, Everest 
found the height brought down from Sironj was nearly 200 feet greater than thl'l 
value obtained by levelling from the Hooghly River, and he wrongly a!isumed thiB 
as entirely due to the inaccuraoy of Olliver's work. The discrepancy wat! diMtributed 
right t,hrough the series, and no pa.rt to the Greltt Arc [ 58 J. 

In disous~ing the values of height for the base-line tower/; on the Barrackpore 
road some years la.ter, Wp.ugh records that in March 1835 
a series of levels WI18 carrier! between the south tower of the Calcutta blUte A,nd Co,,"ipo,.e Ghat. 
whereby the height of the south end of the b88e was founr! t,o bA 14' 33 feet ,.bove the low 
water mark .... The see·level ia now universally assumed to corre.ponct with mean water, hence 
the height of the south end of the bMe is 9'33 feet, The upper station dot "bov" thn lower 
dot...ia 73' 35 feet, whence the upper riot .. hove the sea·level is 82· R3 feetl, 

Further levelling in 1839 made the lower dot of the north tower 9' ,')7 feet abow the 
sea. with the upper dot 77' 25 feet higher. There was considerable di8cus1iion about 
1850 as to the o01TeCt manner in whioh to adjU1it these heights, and a!l to the true 
definition of mean sea-level. We do not find that Everest ever went into such 
matters, or ooncerned himself with precise heights. He left. no lengthy discussions 
on his deduced values of height, as he did on the va.garies of refraction and other 
details of hi~ work. 

J TS. 8-1 (8); DDn. 661 ( 3()1,). 1853; levelling "I' 1835 oarried oat onder Dc Penning's direotiou. 
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TOWER STATIONS of GREAT ARC 

TITAORA, erected 1865, 16 ID. north from Meerut, 
about 1 m. east of Muzaffarne.gar road; 30 ft. high, 
with isolated inner pille.r. GTS. Trgn. 53 G ( 3 ). 

One of the stations interpolated to strengthen 
Everest's chain of single triangles; GTS. IV ( xi·A I 

BEGARAZPUR, erected 1834-5 [ch. iii J, 261 m. 
north from Meerut, about 600 yds. west of Muzaffar· 
nagar road. Of the regular pattern designed by 
Everest, 50 ft . high, with isolated instrument pillar 
carried on stone beams about 10 ft. below the top 
[ ch. vi J. 

Both photographs were taken in December J 951. 11.11 the original J4 towers being in much the same c,mdition 
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Plate 6 

... ................. .. 

LAMBTON'S GREAT THEODOLITE 

COll8tructed by Wm. Cary ( 1759-1825 ); :l6·inch azimuth circle. 
Used by Lambton and his 88Siatants 1802-22, and by Everest 

11123- 5. Reconstru(·tl'Cl by Henry Barrow in Calc'uttn 1831- 4, and 
from 1836 in ennstant use till HI66 [11,253; IlI, 258-<); lV, ch. ix l. 

It is now Ht!mumg in the Survey museum at Dehra Dun . 



CHAPTER VII 

GEODESY & ALLIED SCIENCES 

Astronomical Azimuths - Zenith Distances - Geographical Positions; Prelimi
nary Tables - Initial Elements - Local Attraction <h Grauity - Refraction - Com
putations - Professional Reports - Great A re Books - OBSERVATORIES; Astronomical 
_ Calcutta Time Signal- Madras <h Lucknow - Magnetic - Tidal Ob·~erva!ions 
- Meteorology - Geology. 

THE immediate task of the Great Trigonometrical Survey was the provision 
of points over the whole country to form a reliable basis for topographical and 
other surveys and maps. Measurements and observations had to be taken, 

and results worked out, with all the refinements of geodesy and niceties of mathe
matics, and with full provision for the manifold and mysterious workings of 
nature, and the errors of mall and instrument. 

The completion of Lambton's great meridional aro as the backbone of the whole 
system was Everest's first task, and we have described the measurements of his 
base-lines and the observation of his principa.l triangles. We have now to tell of 
the determination of meridian by astronomical azimuths, and the observation of 
zenith distances whereby a definite amplitude of arc could be expressed in linear 
measure. Initial values for latitude and longitude had to reinvestigated, and 
the ruling elements of the figure of the earth decided upon, before tables of geogra.
phical co-ordinates could be drawn up. Such are the problems that Lambton 
described as "still more sublime" [n, 250], and in which Everest delighted. 

Observation of azimuth for the control of direction was made at the start and 
close of every series of triangles, whether meridional or longitudinal. Intermediate 
observations were also made at stations about one degree apart, and it was these 
azimuth stations along Olliver's longitudinal series that became points of origin for 
the several subordinate meridional series [ 58 ]. 

Intermediate azimuths were observed along the Great Arc by Waugh and Renny 
between 1837 and 1838, seven stations for each section [40, 42, 96]. The 
azimuths thus obtained were ohecked against those deduced from the triangles, 
and the means adopted. Finding that at three of the stations of the northern 
section, Kaliiinpur to Kaliana, the astronomical azimuths were over three seconds 
in excess, Everest took 0. further set at Banog, 
but more with the view of experiment as to the probable effect or lateral attraction 
exerted by the mountains ... than with any idea of considering the result as verificatory .... 
The principal attrnction be~ on the north-ea~tArn side. and the visible masses not exte~ding 
beyund 5° wo.t of north. of course the tendency would be to make the observed azimuths 
less t,han tho.e brought IIp by computation. which will be seen to have uccurred to the enorm
ous extent of 20·156 soeon<le. 

Whether the error of 4* seconds ... noted at Kaliana has arisen from an accumulation of 
errors in the obRerverl angles. or is also attributable to the same cause. it is impossible to say. 
I had hoped ... that st,ation ... to be beyond the influenoe of that irregularity [ 104-5 ]1. 

To determine the direction of true north, Lambton had observed his azimuths 
from the pole-star alone, but from 1822 Everest had included other circumpolar 
stars [ rn, 252-3 ], still keeping to the time of greatest elongation. After his return 
to India in 1830 he tried groups of observations round about maximum elongation. 

I Mrrirlional Arc ( xliii): of. DDn. ~.')~ ( ~77-!l7 l. 23-7-15. 
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As, except at particlIIllr p~riuds, only one ~lIch maximum elongation is visible during the 
24 hoW'8, several days must elapSll ... of lmclouded sky before the completion of.6 set sufficiently 
numerous .... I solected from the various catalogues! ..... numerous set uf cITcwnpolo,r stars, 
all within 8° of the pole, at such convenient disto,nces aswlder that. froquent opportunities 
might he ;'vailable of observing ono or other. .... " 

Instead of limiting my observations to one per diem taken the exact time of maxunum 
elongation, I decided that a sufficiently numerous .eries should he mado on the star selooted 
at or about the period of that phenomenon .... There should be as many observations prior as 
subsequent to maximum, and as many face left as face rightl. 

He set out the new prooedure, with the necessary computations, in a paper 
which he read to the Bengal Asiatic Society in 18313 , and further experience convinced 
him of its value. At one of his stations, in December 1836, he was puzzled by 
"some irregularities in the observations" and found 
that the apparent inacclITacies ... had arisen from ... errol'l! of collimo,tion and dislevelment of the 
transit axis, but as I had invariably taken the precaution to make as many observations Face 
Right as Face Left, those whioh were purely facial eliminated each other. 

Being now entirely satisfied, he laid down a regular drill for his surveyors; 
Observing the polar sto,r at both elongations had often been tried ... in other countries, and 

was a well.known method of evadillg ... tabular irregul .. rities, ... but it was inapplicable in India 
as a general practice, because the Pole Star .. .is not [often] to be seen with ... the large theodolite 
under cover of a tent at both east and west points of IDllximum. There is, however, nothing 
peculiar about the Pole Star; it is near the pole, but there are others still nearer .... Its 
position is better known because more attention has been paid in observing it .... 

On arriving at any station, the azimuth of some other station ... is ... known o,pproximo,tely, 
whereby, when the lamp is fixed, its azimuth can also be known within a small distance 
from the truth. By means of this azimuth, the instrument is laid approximately in the 
direction of the meridian for observing the transit, either of the sun or of some well·known 
... star .... When the true azimuth of the lamp comes to be !mown, the deviation from the 
meridian ... will also be determined, and forms a constant correction for each time of transit. 

Great clU'e is required to level the ... instrument .... Also the error of collimation is reduced 
to as near the truth a.s can be .... Though ... these two errors mo,y be made to eliminate each 
other, yet it is well to know where the SOlITces of tbem lie .... 

The first observation is made from 20 to 30 minutes ... before maximum-beginning with the 
lamp and reading to the star-then beginning with the star and reading back to thelamp-whioh 
constitntes one pair Face Left. The telescope is then turned over in altitude, and a pair is 
taken in like manner Face Right, and so forth, until there are as many face one way as face 
the other way, and as many before maximum o.s after .... 

12 hOUl'l! ... afterwards, the star will be on the opposite side the pole, o,nd if the light be 
not too strong, a like set may be taken .... It matters but little whether the cata.logued 
polar distance be too great or too small, for the pole must lie midway between them. ... 4 
days of clear sky are required to obtain a complete set of observations'. 

He writes to De Penning of the azimuth stations along the Great Arc [ 40-2 ] ; 
We have azimuths observed at KalianplIT, Pahargarh, Kasri, No, Dateri, Kaliana, and 

Banog. A set is wanted at Usira station by which means the whole length of the line will be 
equally apportioned into sections of 60 to 70 miles .... Such a thing wa.s never done or thought 
of before, for each set consists of not lese than 96 observations-half on one side, ... half on 
the other-half face· left, half fnee right-half before maximum, and half after maximum_ 
nearly BB can be managod. At Pahargarh ther .. are 192 observations, at KalianplIT nearly 40()i. 

ZENITH DISTANCES 

~ambton .took observations with his zenith sector for amplitude of arc at six 
B~tlml!' of ~l.lB Gr~t ~c, from PnnnlB near Cape Comorin to Damargida near 
Buia.r In latitude 18 3. At eaoh of these stations he observed zenith distance to 
the same set of 8t~1'8, and so far as possible at about the same time of year [n, 
260]. At Damarglda, however, he made no provision for adopting a new set of 

'ouoh ... Nauudlu Tab~ A,"onomiquu .1 B~~ographiqu •• , by V. Bagny, Paris, 11129; oopy purohRBed 
!rom J. W. Arl11JltroD~. 13-9-;~; R •. 2~. • Meridimwl Arc (oxli-ii). • A. R. XVII, 11132 (93-106). 

Report 3-4J....39 ( 26-38.); cf. c •• mm., DDD. a21 ( 274-U ). 22-H-a4. 'DDn. 413 (64),29-9-37. 
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ata.rs that could be used at stations to the north.. The observations which ~e 
made at Takarkhera some years later had to be reJeoted [m, 245, 253 J, and In 

taking a new set Everest had to observe new stars. He W8B later able to cut out 
Tikarkhera as a. terminal station [ III, pis. 17, 18; IV, 42-3 J. 

As these zenith distanoes formed one of the most important factors of the survey 
[ 5-6, 16 J, Everest was determined to eliminate every possible source of erro!, and 
to arm himself with the very best a.pparatus and procedure. From the adVice he 
reoeived in Europe he decided to have two skilled observers working simultaneously, 
one at eaoh end of the arc to be measured, and each with a similar instrument 
specially designed for the purpose l . These Astronomical Circles were constructed 
by Messrs. Troughton & Simms [ 131 J. 

He thus states his problem; 
The last operation will be thll.t of determining by celestill.l observlI.tion the zenith dis

$anC98 of a certain numoor of fixed stars for ... as~erte.ining the difference of latitude, or ... 
celeetial arc of amplitude. Th .. problem is of this kind :-

If II.t II.ny point on th" ell.rth's surface the angular distance of 8. star from the zenith, when 
on the meridill.n, be observed, and the position of that star ... W9f9 known, ... the IlI.titude of 
the place where the inst,rument stands ~ould, if there were no refraction, be deduced ... by sub· 
stracting the obs .. rved zenith dietll.nce from, or II.dding it to, the star'" declinll.tion ... . 

If a like operation be gone throu/l:h II.t any other position, .. , its latitude ... could be deduc
ible with equII.I facility, and so ... the arc of celestial amplitude would be known immediately. 

Knowing the number of degrees, minutes, and seconds, in the II.re of II.mplitude, as II.lso the 
exact di~tance in feet and inchee on the meridian between the same two pW'es derived from 
... the Aid8B of the triangles, ... we should only hll.ve to determine ... the length in feet of 11. degree 
in the middle pll.rt, and 80 obtain the constant of one lIf our equations. 

He discusses the reasons for conoluding that the figure of the earth is by no 
means a regular sphere, or even ellipsoid, and shows that 
the m911.8urement of a terreatial II.rc in any IlI.titude proves nothing definitive of itself, and can 
prove nothing until it be compared with a similar measurement in some other latitude; the 
greater the interval the better. . .. 

Though the prlltuberll.nt mOBS about the oquator has Q very irnportll.nt offect in an Qstro· 
nomical...view, yet it is very smsll ... compared with the Earth's semi·dill.meter, ... II.bout 1/300 
of the whole .... A vast deal of caro is requisite to detect its true vII.lue, and ... instruments of a 
superior structure ... mllilt be employed.. . .. The observations ... require a nicety of eye and 11. 

pII.tient attention ... on a pll.r with the most delicate operations of practicalRStronomy [ 104 J. 
After inflicting the Secretary of the Military Department with 30 paragraphs 

of highly technical discussion on the uncertainties of star catalogues, the unknown 
laws of refraction, and other mysteries of the universe, Everest continues; 

The determinll.tion of arcs of amplitude by absolute latitudes ... from the data of" catalogue 
is not sufficiently accurate .... Instead of absolute IlI.titudes, it has been the uSII.ge ... tn determine 
differences of latitudo by observing the same stars at each extremity of a section. 

Part of the error by which the catalogue is affected will ... be by this method counterll.Cted. 
If the pr~aution too b" taken of observing at tho same sea..on of the year, it is plain that 
errors in the aberration and solar nutation ... will dislI.ppear; and, further, if the selection be 
mll.(ie so that the starR ... mIlY be situated nearly midway between the two zeniths. any irregu. 
laritios ... assigned to refraction will be greatly diminirihed .... This remedy is only partill.l. ... 

If at each of t·wo placos sit.tmtarl under tha "ame meridian an instrument be set up at the 
!!Bme tima, II.nd obserV8l"R at both take the zenith distance of any particular star at the time 
of its culmination. it is plain that all sources of error ~'ani~h, in 80 far as they affect the 
diffM'9llce of latitude, except those ... from refraction or ... of observ.~tion and instrumont ... 

Accordin(l:ly ... I commissioned MII8SI"8. 1'roughton & Simrns to oonstruct two altitude and 
azimuth i'Ultrurnente, the upper circle of three, and the lower of two, feet diameter, both of 
which are in my c~ge, and when the taTrestial operations are finished. I purpose putting 
one of them at Kal1allQ, '" the othor at Kalianpur, ... one of which, probably the latter, will 
be confided to Lieut. Waugh, my Astronomical Assistant l . 

Though these two instruments reaohed Calcutta. in lR32, Everest had then no 
time to try them out, and it W8B not until 1837 that he had them Bent up country, 

I u. oor •. with Colby. Salmond, I'nd others, BM Addl MS. 143~O ( 72-6), June 11129; Geo Eve ..... t 
( 2-3). • Report, 1886 ( 78-81. 84, 86, 121-3, 126-6) ; er .. propooala made to Direotors S-6-2\I aM Addl M_. 143RO ( 72 ). ' , 
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and found them so unsteady that no accurate observations could be made without 
substa.ntial reconstruction, which took nearly two years to effect. 

The first arc to be measured was the northern section lying between the bue, 
lines of Sironj and Dehra Diin. Everest had no hesitation in deciding that the 
southern station of observation shoUld be Kalianpur, a few miles from Sironj, 
where he had constructed a small observatory in 1825 [Ill, 253]. For the 
northern end he first tried Karaonda 15 miles N.W. of Saharanpur, on the required 
meridian 77° 41' 45', a.nd just six degrees north of Kalianpur, 24° 7' 11'. After 
the measurement of the base-line in the Dun, he sent two parties under Olliver and 
Murphy to select 1\ site that could be joined up with the main triangles. , 

The 8olection .. ,ended in failure, after which I resolveu."to fix the" ,the northern limit ... half 
w .. y between D .. her .... nd Begaruzpur, because I "hould h .. ve .. better ch .. nce of heing out of 
the reach of later .. 1 .. ttraction from the mighty range of Hirnal .. ya [ 40 ; pI. 4 ]1. 

The new site, Kaliana, was adequately knit into the framework of triangulatio~ 
during season 1835-6, and a masonry observat.ory built to take one of the precious 
astronomical circles, inFltead of houRing it in a tent as the 
zenith sector used to be. ". Even in 1825 I had coma to the resolution never to trust ths, 
latter instrument .. g .. in under so feeble .. protection, in consequence of the n .. rrow esc .. pe .. .it 
had rrom destruction by ..... hurricane at Kalianpur in Febru .. ry of th .. t year [Ill, 253]. 
The Executive Engineer ... is now ... erecting a small building .. t Kalian .. , for" .which I constructed 
the pill .. rs ... in ... M .. y last [ 1836]. ." A similar building will be required at Kalianpurl . 

He took the a.zimuth of the north meridian pillar on his march south in October 
1836, and told the Executive Engineer that he found the observatory 
in .. n respects what I desired. Two pillars are required on the south corresponding to, and 
exactly like, those which I erected in April last on the north side ... for meridional marks. 
Great accuracy is required in laying them down so that the small bra.~s head may be inserted 
in the middle of the upper stone of each, and truly centrical. ... If tho upper stones are 
a.ccura.tely laid by your workmen, I shall be able, .. to insert the brllB8 pieces myself, and 
engrave the dots".ae soon a.s the pillars have stood long enough to become dry and settled8• 

Ha.ving completed his triangles to Sironj, he found the old observatory at Kalian
pur "a complete ruin, not one stone remaining above another; but I immediately 
took measures to have another constructed of more durable materials, which will 
probably exist for centuries"4. Returning to Kaliana he found the two circles 
awaiting him. When he had first set them up in Calcutta, he had noticed Bome 
vibration which he attributed to their wooden tripods, which were now abandoned 
for the masonry pillars. To cap these he had got two stone slabs 
at Aring [ 40-1 ] from the neighbouring quarries, and conveyed them up on carts to Kaliana, 
where I arrived on the 24th March .... These, one upon each pillar, were neatly ... put together, 
and were rea.dyon the 9th April. .. , Allowing ... a few days for the pill .. rsto dry, I put up both 
instruments, and then it was clearly manifegt th .. t the same defect existed6 .... 

Every precaution ... wa.s carefully attended to, and ... all defects which it was sa.fe for an 
unprof88lliona.1 person to meddle with were remedied by me with the lIMistance of my able 
sub·a.esista.nt Said Mohein, but ... there still remained an oscillation 80 va.st a.s to render it 
out of the power of the a.stronomer to t .. ke an observation with accur .. cy!. 

Sanction was obtained for the Mathematical Instrument Maker to come 
up from Calcutta to make the necessary alterations. Barrow reached Kaliana 
in October 1837, and Everest set him to work there before moving down to Sironj 
for the remellBurement of the base-line [41]. On his return in March he was 
greatly disappointed with the progress made, and found that his own personal 
supervision was essential, He took Barrow and the circles with him to Mussoorie, 
and by the time they returned to Kaliana. in October the reconstruction was practi
-oa.lly complete except for the graduation of the horizontal circles. This division 
Barrow refused to carry out, and in February 1839 he was sent ba.ck to Calcutta 
and discharged [124]. Everest then entrusted this delicate task to his Indian 
&88iatant, Mohsin Hussa.in-the division was successfully accomplished-and the 
oircles ready for work by October 1839 [133-4]. 

'N"rr. 188H (35-7). 'Report, 1836 ( 127-8). 'DDD. 346 ( 182~) 0-10-36, • M.,UJioNdAre 
( uvii ). • ib. ( nil: ). • DDD. 3« ( 108-84 ), 3-S-30. ' 
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Two observers stationed a.t the two ends of the section were to ohserve 
simultaneously, :..nd for several consecutive nights, each stILI' of a selected Bet 88 it culminates: 

This expedient ... wBS once tried in the ye .... " 1738-40 by ... Bouguer and De I .. Condamme 
in the me88urement of the arC in Quito, and failed apparently from WBIlt of concort and other 
bad management l . The enormous ... difficulty seem" to have deterred all future geodesists from 
waking a similar attempt, but ... my Hon'ble ;\1"Hters ... have doomed the plsn fO~~lble when 
entrusted to mv hands .... I am now remaining in India_nd propose to remaffi-"t least 
until I shall ha~e shewn practically the pus.ibility of the scheme, .. nd carried it into effect 
beyond doubt or cavil. ... 

The arc ... above ".d\''''tod to ... Wt18 only or 3 degrees in extent, whereas that between 
Kalianpur and Kaliana is (If 5i degrees, ... nellrly double that in which the failure took place ... , 

1st. Lieut. Waugh mllilt be at Klllianpur with one instrument whilAt I !lm at Kaliana 
with the other, and from one of these stations to the other is 38 days journey. 

2nd. Commencing from a given data, ... Lieut. \Vnugh must observA in "ucce"qion ea.ch 
of 24 at .. ", 1\8 it pa.sSeq tho meridian of Kalianpur, nnd I must. obsorve the very 8ame stars 
precisely on t.he same night with him, 118 they p!\Ss'over the merirlian of K!llian ...... As Kalian. 
pur and Kalian .. lie as nMrly as possible under the same mAridian2, though nearly 400 miles 
asunder in latitude, the instant nf observntion to each or \IS will be thA .amo .... 

Not only the instruments must be in thorough order and effieien{'y, but tho two obsArvers 
IDust bA thoroughly and ent.irely masters of thAm .... Let the consoquenp,,," or any interruption 
... be rontemphtted .... Let a scrow get loose ... which t.he ob"erver ,Ioes not know how to set to 
right; let one of the micromet<lrs or one of the eye· pieces gAt distort.er\-a lamp get damagell
the plumb-line break-... what then will be the certain ('onsequences T ( 1 24 1 ... 

The party at the other enll ... will {'ontinue observing in entire so('urity and unconsciousness 
until hA hears of the interruption, ... and as that will require several days, not only will all the 
observations the former h8.8 made ... have to be rejected, ... but the eeriM cannot be re,umed 
ontil both parties be appriz"d that they are a~ain m readiness. 

Everest recalled that owing to Government refusal to allow a permanent 
observatory at his headquarters at MUBsoorie [ 164], he had never been able 
to give Waugh or any other of his officers that constant personal training with 
astronomical instruments that might have provided for the present situationS. 
However, by October 1839 all was ready; 

Lieut. Waugh will set out on t.he 9th October and will...reach Kalianpur about the 24th 
November .... I shall despatch ... Said Mohsin by dak from Kali8Jla on the 15th November ... to 
aid Lieut. Wa\lgh in putting up one of t.he a.stronomical circles at Kalianpur. after whioh the 
Said will return by dak that I may avail myself of his services at Kalia.na. 

The instruments are now in excellent condition, but it h8.8 required a.1I the energy that I 
am m8.8ter of to equip the party proceeding to the southward ... t.o march punctually to the 
time promised .... My plan is systematically laid down ... and will aesuredly be acted up to by ... 
Lieut. Waugh !lA effectively 8.8 under my own eye .... The ... observations, if no impediment 
Brise, ._. will commence on the 4th December, and terminate on the 4th February'. 

With Logan as understudy and six sub-assistants Waugh took m~re than six 
weekR to reach KaIianpur5• With Renny as understudy, Everest reached KaIiana 
on 12th November; 

The ~struments at both stations having been placed in position, and certain preliminary 
observatIons completed8, both parties commenced obsel'\'in~ simultaneously on the 4th of 
December. 36 stars, selected from the catalogues of Piazzi and the Royal Astronomical Society. 
were observed at each end of the section for 48 nights in succession 7 • 

Until upwards of 5/6 of the whole series were completed, the nights were unusually clear 
and favourable, and no interruption W8.8 experienced, so that about 1,600 (observations ] .. _are 
absolutely simultaneous. The remaining 1/6 were taken under ... discouraging circwnsta.nces, 
for clouded skies of an uncommon duration occurred in Bucceseion. If these had retarded the 
work at bot? places alike, and on the same nights, it would not have mattered, but they took 
pl~ at Kaha.na only, BO .that though Lieut. Waugh's eerill8 ... w611 finished by the 22nd January, 
mme W88 protracted untIl the 3rd Februa.ry8. The difference will, however, be of no account 
for the periodical inequalities are known with sufficient accuracy to enable me to introdu~ 
their requisite reductions for the short period without the slightest fear of error'. 

'Gore (107-9 )'. 'tru.longitudes, Kalii\npur, 77° 38' 17"'57; Ka\iii.n&, 77° 39' 6"'03. '000. 3ft 
(2~36), ~3-39. "Ib. (267-72),3-10-30. '000.402 (2'70),7-2-42. '8 .tars obad. nightly &om 
30th November. • Annual Report, 183HO; 000. 402 (214-8). 'Waugh's ms. ob8D •. , OBO. Lib. 
A-&-47 ; M. 687. 'Everest to GG. ; 000.402 ( 2470 ), 7-2-40; of. Meridional Are (- 944421 ). 
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His observat.ions at Kaliiinpur rompleted, Waugh marched south to Bidar to 
prepare for similar observations at t.he southern extrl'mity. A nl'W observatory hnd 
boon erected at Damargida; .. It is It \'l'ry handsome and l'\('gan! huilding. and 
fl'fiects grl'at ('redit on Mr. Martin's archit~ctura\ Rkitl"l. At thl" ('nd of the rains he 
made sure that thl' ~('ll'ctl'd l:'tars were suitabtl' for observation so far south, and had 
one change Ill'Ldl'; . 

All the sta"' ... a\"e visihle, and with one eXI'eption a",' b,'ulltiful objeets for int .. r"" .. tion. 
The une {Oxl'eption i8 ... 128 Tauri M, which is a faint sl .. r. olld I'ertainly 1{O~" tl,,\O the 6th magni· 
tude .... Foolin/l persuaded that this star would give innnito tr"uhle, and b" frequelltly missed 
when the sky w"as not very clear, I venture to propo"" ... 129 'l'auri2

• 

Everest himself reached Kalianpur on 20th November, again taking Renny as 
understudy. He had fixed the 24th Nov('mber lS40 as "D·day" but having a 
sharp attack of fe.er had to call on Renny to make th!' ~tart ; 

SimultaneouH obaorvations ... will commEmce tonight. During the t,,,mportlry .. b~elll'e of t,he 
Surveyor General from indispositiun Lieutenant i{onny ... will take the direction of the whole 
observations .... precisely Il{'coruing to the same Ry~talTl. ami wit,h the same regularity, 118 

those of la..t season. 
The opportwla arri,'"l of Captain Short,rede [ 80 ] rend" .... t.he "hsence of t,he Surveyor 

Gimaral of less moment. anu Colonel Everest wi.,he:; that /lentlemall to take the second half 
of the obsen'ations tit each zero. Lieutenant Renny taking t,he fir"t half. ... l-lr. Principal 
Sub.Assistant James and l\ir. Sub·Aqgi.~tant Nicol.on will bo in Ilttenuance with Lieutenant 
Renny ; Laclurum anu Dewan Ali lamp trimmers. Mr, Depl1t~· Computer Peyton .. ud ~Ir. 

Sub.Assistant Lane ... with Captain Shortrede; Nan;u Tilldalllllll Persad, lamp trimmel'll. 
[Two weeks later J. The Sun'ayor General's health being Rufficiently re·est .. blished to enable 

him to observe. the observations will be taken by himself and I.ieutenant Renny precisely 1\8 

last season at Kalillna. Colonel Everest i8 much obliged to Captain Short-rede for the _istalUle 
he has rendered, , .. 11lIt .. .it is a great object that the .... ries of bnth ROIL.Ons 8houl<1 be taken 1\8 

nearly as possible 'fider the same circuTllBtances3• 

During this second season. 1840-1, 
the number of the selected stars was 32 in..tearl of :l6. Shorter inten'als were adopted on account 
of the increased skill of the observers. and ... tho whole began on t.he same day. 24th Novomber, 
and ended on the same day, lIth January. and were ... absolutely simultaneous throughout, 

The series taken at Kalilinpur are •.. , if anything. superior to those taken the preceding year 
by the same obRervers, Lieutenant Renny and myself. Those at Damargida by Lieutenant 
Waugh are not 80 good, and at the commencement presented Rome irregularities4 , 

Everest left Kaliiinpur on the morning of the lath having ('ntrusted the safe 
custody of the observatory to the Political Agent at Bhopiilo. 

He explained the technical details of hiB procedure in a long report to Government. 
Sta.re were chosen "so that the intervals between their times of culmination may 
allow of the observations to be made without hurry; the maximum for such intervals 
is taken at 4 minutes". In these intervals the micrometers and the ends of the 
levels had to be read, and the instrument reversed in azimuth. North and south 
stars followed alternately, face being changed between each, in reverse order on 
8ucceBllive nights. He describes an effective device for determination of collimation 
error. On an isola.ted pillar in front of the observatory a transit instrument WIUI 

let up ",ith its object glass directed towards that of the Circle 
when nearly in a horizontal position, and in room of the wires of the tmnsit teles('ope was 
irulerted a piece of mother·of.pearl with a very minute hole drilled in it. over which two el(. 
ceedingly fine spider lines were IItretched obliquely. cro88ing each other at an angle of 60°. 

This IIM"ved the purpose of a fixed collimator, and, that it might be illuminated. the shutter 
of the aperture WBB cloSed, and a small eyelet hole WBB drillfld immediately behind the C1"088 

formed by spider line!!, whereby it might be employed by either daylight or lamplight. 
The beautiful luminoUll disk thus fonned received the name of the Phantom. Three 

oheervabioDB face IIII8t and 118 many face west were usUBlly taken on the Phantom befo1"ll 
transit. of the fint lIt&r, and 118 many after that of the IBBt, the mean of which WII8 Ul!ed BB the 
error of collimation for the night, and applied to the observed vertical arc of each 1It&r'. 

1 DDo. 378 ( 89-QO). 21-340. • ib. ( 121-3),8-10-40 ; Everest'. reply. Dholpur. 29-10 .... 0. • DDn. 
fal (104-~), 24-11-& 11-1240. 'W"lI8b'. obans., 080 Lib. A ...... 8; Report 1842 ( 100) ; of. M.,iIlioMl 
"frc ( 12~92 ). • ODD . .06 ( 9-10), 12-1 .... 1. • Report 11142 ( 23 ). 
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The circles were fitted with oil reading lamps, 
for if the observer is to hold u. lamp in hie hand it depends upun bh" ~t3"" uf his nerv ... wheth6l' 
be will be able to retain it in the proper pla"e or nut whilst he iH rea.ding. . .. (Th .. most "kilful 
observer wuuld be unable to compete in this ~poct with a woll fed plo\lglunan, but a lamp
post eurpOBROB thorn both) .... .Ea.ch inRt':lln .. ~t 1" ... 1 two Ismp" :i uwheR .diam~r .... Ev(1!'y 
lamp had 5 nozzl.,." serving to throw the light lIltQ the teleaeope through Its altlB ID tha usual 
way. The two noarest to tho contml nozzla "urvrnl to illi.minate th" reading microscope of 
the circle, and the two axtorior nozzlf''' thr .. w th .. light on the rmds of th .. buhble of the level. 
Every nozzle but t.he eentrol ono wBB supplied with a small piano ~irror of p~a~ g\aes.1• 

At hi~ start at Damargida. Wuugh had bcen puzzled by lITeglllll.ntIes which were 
apparently due to humidi~.y ~hen'by "th~ spider lim'R i~ the tele.~cope had become 
... catenarized_ .,. By Icttmg III the dry all" of 1100n, w}uch WM dOllt' IlH MOOIl UH the 
error became noticoo, t lit' diHcrepltIlcy di>!appmtrl'd, ami the inHtl1lIDl'llt appearcd to 
buse righted itself"2. 

The new value for the amplitude of the aro Kalianpur to Dalllargida agreed 
closely wit.h that derived before 1825, but, Everest considered this" the m{lrest 
good fortune", for each sc<--tion of the earlier mert/IUre hltci obvious fault,s; 

IAt., the Itmpliturle ... Tftkarkhern to Kalin.npllr; ... all the _toftl">l •.. [ lay 1 hetween tho two 
zenith_, which ... iA objectiona.ble - 2nd .. the Rmplituda ... Dltmargi(ia to Takalkhem depended on 
the rlifl"orence of two sets of latitudes, one ... hy Colonel Lambton I\t t.he former ~ta.tion of lBW 
on on .. ""t of stal"H, Bnd the other ... by fDe at th" h,ttor station in 1824 011 0. totully (lilferent 
set of st",rs, ... as objeetion",ble in prinnil'lo BA w .. 1l ('an bo .... 

b,"tanctlS of this felicitous ... ('om[JtlIlAAtion of .. rrors 80 frequ,mtly OCl'Ul' that some mell ... 
look on precisioD of principle lIB 1,,88 worthy of rega.rd than it. merit.. That i.q a fatal mietake 
and, where erro"" comhine instead of compensll.ting, we lounl. .. the true "alut> of prudence, and 
III rigoroll8 .. ttont.ion to a('~;"'IW.Y in prin(·iple AA well AS pl'o.cti(·e [ Ill. lOI ; IV. 17 ]". 

GEOGRAPHICAL POSITIONS; .l'RELIMJNARY TABLES 

Before Everest had oomplett'd the field-work of the Grell.t Aro or the subordinate 
meridionll.l series [ 6, Il, 19 ], md long before he could possibly hll.ve completed the 
oomputll.tions, he was being preRsed, bot.h by t.he DirectorR in London and the 
Government of India, for a.pproximate geographical results to he used for mapping 
purposes, "instead of waiting the ten years required for complete verification". In 
July 1840 the Survey Committee at Caloutta [ Il, 297-8] had complained that 
the Surveyor General's Office in Calcutta is not in pOA8eesion of a complete set of triangulation 
of the Grand Trigonomlltri<'AI Survey, and 68 without this document it will not be p088ible to 
compile any mBpB in the correct manner, '" a copy of all that h68 already boon made out 
mould be prepared 68 early BB possible, and forwarded to the Presidency_ .•. All places of which 
the latitud811 BDd longitudee, or either, have been determined Bhould be laid down, and •.. every 
ot,her information given that con he of 688istance in the compilation of mapB4. 

This was passed on to t,he Surveyor General and, in spite of his protestR, he 
received a peremptory order t,hat, as no bigh precision was nOOMS8.I'Y for mapping 
purpoRes, he i!hould prepare for use in Calcutta 
a statement of latitudes and longitlldes corresponding witb, and in pontinuation of, that 
published by Colonel Lambton for the ~eries extending north to BOOllr t nI. ~.17, -l66]. '!'he 
want of suoh publication is daily felt, and no further time should be 10Bt in providing that the 
true latitudea and longitlldee, 88 ascertained long RgO, ... he registered there, to be given to 
the offioers employed in the localsul'veys, and in the oOllBtrllction of maps [ 18-~ ]6. 

~ver~st was in no .mood for prompt reply as he was now deeply engaged with 
zeruth dlsta.nces, and ID very poor health, but De Penning felt the whole blast at 
Calcutta., Rnd tells the Rtory of 
thie impatience of Hie Lordship and gentlomen of the Council about getting the latitudes and 
longitud811 all cut an~ dry to their purpOBe. Mr. '!'hoby Prinsep of the CouncilS, and member 
of the Survey CommIttee, very freqllent.ly looks into the office, Beeking information about the 

I Report. 1842 ( 23 ). • ih. ( 101 ). 'ib. (1110·-1\); M.,ittimu,l Arc ( Ixvi -Inii) U7'S XI ( 9 ) 
• rrom 8vy. Oom., 13-7-40; BRO. 2~7-40. • BIIK1. 7-10-40, DDD. 343 ( 33H-55 ). "Henry Thoby l'riflllllP' 
( 1792-187R I Ch Sec. 1834; Council, IR3Ii, 11140-3; BOB. DNB.: D1 B. 
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const,ruction "f c .. rtain IlIllps. I am never present during these visit.e, oonfining myself strictly 
to the Computing Department" ... but, it h88 Ueen ... hiuted to me "that it is very Likely I shAll 
be oolled upon 1-'''1"8oI1Ally, and that shortly, to furnish the latitudes and I.ongitudes wit.hout 
reference to t·he Survovor Oeneml, and thAt...1\ ""'m'hing flnquiry he made mto the C,luse and 
use of the Computing Department "1. 

En'rest. event.uallv directed De Penning to take up the comput.ation of geo
graphil'al positions where triangulation resuits were a"ailaL!e, and sent him instr?c
tions for redsing computatiun formulae and fonnH. He hUl1self had yet to decIde 
on his point of depa.rture and initial values [10j-4]. 

He had enquiries also from James Thomason, of the N.W.P. Government, 
interested in the extension of revenue surveys [7. 217-8 ], to whom he replied that 
although the dat" furniMed by the se"eral series of the G.T.S. are complete t1" far as they 
go, yet they are now in process of being worked up, or ~omputed, ... without the eomplet.ion 
of which it is Hut, prac.t,ic"bl~ to lrive latitl1des and longitudes. Six m"nt,h~ ht'ln("e it will be 
an 86Bier lllRt·ter .... AllahRbad, ludor, Aurangabad, Nagpur, have not lIB yet been inoluded 
in our nets, Rnd it is with them a8 the Chinese say-No catcher-No haver. 
He gave l'homason the trigonometrical formula for computing the mutual distance 
between two points of known geographical position, and apologised for being" very 
pedagoguish "2. 

Mter receipt, of a. GO\'ernmlmt reminder of Ma.y 1841 EVE'rest speeded up the 
work in his field office and in the following January 1mbmitted a list of 
latitudes and longitudes of pla.ces ... to the north of Seronj .... [11 purpose on the 18t of every 
month to forward a similar list of as many places as are deduced during the month pllRSed. '" 

The elements thus given are not 80 perfect a.q they might have been had it been optiunal 
with me to await the completion of the base· line in the valley of the Manjerll [ 55 J. . .. Howe,'er, 
the ordar ... is peremptory and left me no choice but to take the computAotions in hand with the 
best data which I could command .... 'My earnest desire to satisfy the expf'ctations of His 
Lord'lhip in Council...will. I hope, be received as my excuse for forwarding materials which 
more or less partake of the n"ture of a premature birth3. 

A woek later he writes to De Penning; 
Of the upper section of the Great Arc between Kalianpur and Kaliall!l 56 principal stations 

and 132 seoondaries were sent tu Oovernment on the 3rd instant, and I have promised to Bend 
a monthly List every month, as full a.q I can make it. It would be a great object to get your 
lists prepared and sent in like me.nner, but, as they must ... receive my signature as well IIoiI 

YOlIDl, ... they must cume up to my office in the field .... Do this as quick as pOHSible'. 
The first Table.') of Latitudes and Longitudes of the principal and secorulary pointIJ 

of the section Kalianpur to Dehra Dun were finally checked at Mussoorio, printed 
in Calcutta, and copies were Bent up to the Surveyor General in May 18426• Hill 
fears for those preliminary values were justified, IIond he writes to Bedford at Calcutta. ; 

Several errors have been committed owing tu the pressing and urgent oaJls of Government 
to furnish LatiLude. and Longitudes without delay for publicfl,tion, and my earne8t desire to 
meet the wisbes of His Lordship in COlHlCil. ... The more haste the woree speed .... 

The computation of the triangles of projection ... was 6Ilsigned to two of my young 8ub
I\Qistants, who from being hurried made mistakes whioh were not detected until the sys~matio 
computations were finisherl, SI) that in the end we are noee8sitate<l to dv what I Hltould of my 
own chvice have dOlle in the lil'>!t instance, awl I can now give you the correct data. 

He explained how the more important of the errors occurred, and directed tha.t 
all the longitudeB published should be reduced by 2" '19, a correction that would 
not ha.ve disturbed the Survey CommitteeS [ 302 J. 

GEOGRAPHIUAL POSITIONS; INITIAL ELEMENTS 

.As a.n essential pre~iminary on which he staked his professional reputation, 
Everest had first to deCIde Oil "the origin or starting point to which all the geodetio 

Ito SQ. 12-12-40; DDn. 307 (24.5-9). 'DDo. 406 (1211-9), 1~-~-41. IDDn. 402 (226-30), 
3-1-42. 'UUn. 413 (~8-101) 11-1-42. • !JlJo. 4lt (i3), 21-r.-42; or Ureal Arc TaMes, OB') Lib. F-e-ii9' 
H-j-3 ; by Geo. Eve.".t; flen. Mil. Orphan p."." 1842; inohlde "lJeh point as liiml ... centre chimnev Govi 
HQ.; chureh; .ketch .hewo the OIlveral po,iti,,,,,, or C .. loutta ob.ervatory. • DDn; 413 ( lJ 1·-5 ), ~R-4-42 .. 
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operations rnutlt nood" be referred .... The latitude and longitude of thiA origin llIust 
be determinatelv known, because R,ny error in thtlBe values would ruin the whole of 
those deduceu ri'orn them". 

Dealing tirst with the longit,udt', iH' pointt'd out that Lambton had accepted 
Warren'8 valne for MadraR Ohservat,ory. ~OO 17' 2'" east of Greenwich [n, 195 1, 
and had maril' t h Itt of Da.ma.rgi,ia 77° .J.:!'. 

Bv mMnA of the ... tri"nglfl.q f'onnf!cted t,herf.'wit.h prior to my CBreer, t.he longitudo of the 
DOJl)~rgi'I" Rt,ation neBr Bidar WM ,le,1I1ce,1 an,1 publiRhed. In the Ruh~"quent operations 
connucted by my8f'lf t.hi.. longitude h .... always been employen, and ... I shouIrl not d66l1l mYB"lf 
WWTanted in introducing any altMation in the hitherto receive, I value of t,his element. 

[ Later vo.lueR 1 sotlllleci ... by no mean .. >lufficiently conclwrive to warrant nny alteration ... 
for, just ... , .... Mr. Taylor ha9 .\s~ign"d 0. new value for the lon.~itude of M",lr ... , some future 
.... tronomer ... may intro,lolf:a nn altoration which will nffect the geographic,,1 posit,ion of thu 
meridi~n of hi. ob,,·,,·(\t')ry "'111 all p"we ... olln",·te.1 with it. 

In f:wl, th,) ",,,·mM.., ,Ietermin",tion of th" tel'ro<ti .. 1 longit,ude of allY placo i" too ... ,Ielie,.to 
a. 4,UU3t'lun to re.'~t on. a :·un~LII nunlb~r of ob.'iorvtLt.iC)n~t H.nd if evary new Het. of dut.erlllinn.tl!JJlS 
were "ppo,.I,,,1 to .... L tl1.,t, t·hero would be n" end to I,ho ~hiftillg of thl1 originl. 

A similar argument. had been used by Colebrooke in IH03 when hc aeeppteu 
the l,mgitude of l\I(1(iras as 800 16' 3()" [I: r81 ; 1[, 195). \Varrcll's value of 1807, 
800 17' 21", ['emainerl the origin for the Great Trigonometrical Survey and for all 
maps of [ndia prepareLl by the Surveyor General, until 1905 when the latest value 
800 U' M" wa.s adopted, It iH a remarkable example of his acumen that EverEltit 
shoulrl 111we foreshadowed in 1847 that. "we lIlay eventually, through the agency 
of the Electric Tt>legraph, flucceed in the meaflurl'ment of arcs of longitude". This 
was first attempted by the Survey of India in t872. 

He explains to De Penning that the longitude used by Lambton cannot 
be "11,, ... ,,1 in flne 0.".0 with""t ,·iti>,(.ing tl", wh,,\ ...... ThE' longitudo of the 1st nwridi'ln I11I1St 
1)(-1 u..~"iulnp(l from SOlne ,);-lotfL or ot,llnr, for n.1I our's aru meroly roil1tive. an(l not. ab:-;olntt., values. 

It· i. differont with our ILttitudc_. Ollr ,I"t .. rrnir"'ti(ln~ of th .. t elemont .. ro .. hsolute, .md ... 
likely Iq h,. more trll"twort,h.v than th"." "f tho ~iaolra.;l Ohservottory2. 

As r!>gards latitude, "~vere8t took that. of Kalianpur--" th!.'l'l' i~ perhap" no p],tce 
in India of which there nl"t' SfI lIIany gllod obilt'lTatiolll! for dt'tt'rmining thl' httit nut>". 
He had hill1~l'lf in ll'!:!ii takl'n :1I'!S obseryation" on 17 well-known star!! with the 
zl'nith R!.'ct,or, dedneing n vnh1l' 24° i' It'" x:17. To 1Il!>!.'t Uo\,l'rnment'~ urgent call 
he ,doptt',l thiR "aim' forthwith without waiting for tinal results from th!.' observa
tions of 1 i'!39-.J.l. 

Though Waugh had made as many as IAll ob~wrn[,tions on 36 stars in IH39-40, 
and Renny 8Jld himself 152H observations on :12 starf! in 1840-41, these had been 
1Il1ectf'd to suit t.he Mpeoin.l programme, and included many whose positions were not 
too well establiRhed [99-100]. Everest prefeITed therefore to send this list to 
England that t,he Astronomer Royal might have the lesser known stars reobserved 
anu catldogued at Gl·eenwich. By IH45 -he was able to work out revised results for 
the zl'nith distances of 1839-41, which gave Kaliiinpur a latitude of 240 7' 11"'196, 
and this he merely noted as It satisfaotory check against his value of 1825. 

He had now got final values for his two arcs of amplitude, 
and it is my firm belief thBt there are no two elements in nat.ure more definitiv .. lv known .... 
Amplitnde of the northern section, .;0 23' :17'· 0.;8; ... of t,he southern sect,ion, 6°' 3' 116' '1173 ; 
and if the 6 .... t ... be .. ,lr\er! to, ann the Meoond "ubtracted from. the absolute latitude of 
Kalianpur, weherehy nbtain ... the most accurate value at present at,tainable; ... viz., Damargida 
18° 3' 15"864 -Kalianpur, 24' 7' 1l"S37-KBIiBna, 29' 30' 48"'895. 
He pointed out that this value for Damargidl1 was nearly R seconds less than that 
deduced by Lambton3 , His recommendat.ions were accepted by the Directors; 

We observe ... that progreBS is now being made in the publication of Tables of latitudee 
and longit.udes Wlcertained by the Gre~t Trigonometrical Survey. We hope that no time will 
be lost in publishing the results of trian~ulation uf the other meridians [ 10Z ]. 

1 M.,.ltlional Arr. (.luii-iii); or. I"tter to Mil, Dept., DOn. 402 (2~3U). 3-1-42; '" T~ .• -1 ( 11 ). 
a DIln. 413 (119-01 ), 24-41 .... '1. • DOn. 402 ( 226-:16 ). 3-1-42 (20). 
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The reMOIlS j."(i,·en Iw the RUlTeyol' Oen"l'a.l...fol' mt,aining. for thl> present, the longitude 
of }1 .. drll8 .. t 80; 17' 2 i' g .... t "r Uroonwieh ..... Ill>r;'Itnfnra, and for altering the latitude of 
DlHnt\rgirldR to IS" 3' \;"\"'86 apllt.nr t·o be l'On('hl"iv"l. 

Th~, ellclo~etl 11 memomndllm from Juhn Walker [Ill, 510] dated 16th June 
1843 giring the longitude of l1adm8 a8 80" U'. ItS derived .. frum cOITcHponding 
observations of moon-culminating l:1tars at ~ladratl and the Cape of Good Hope" 
taken between 1~34 and 1837, and comhined with others taken at Greenwich, 
CamLridge allll Edinburgh. Though this ya.hl6 had been accepted both by the 
Admiralty and the Astronomical So(~iety it hn.s never brcll used ill India2

• 

Besid~R deciding on the origin. or point of dcpartme. Evcrrst had to rrdsp his 
formulre for computing lat.itude and longitudt', and decidc on the vnlues to bo IIsed 
for the figure of the earth. Not being a,lIo\\"e(\ to wait fur thosc fwm hi: latest 
oLs~l'\'a.t.ions, he adopted t.hose which he hnrl publishrd in 18303 r III. 253-4]. 

The rllo!'lt satiRftlA.~t,orv Jl1Athorl. in an o,-tenHi\'t" rHginn t-IUf'h 11'4 [udin ... wo\1ld bA to dt'tormine 
the figurf'! and dinu·mliim~ls of t.he Glohe wliif'll A·re Inn~t ,·mnpu.t.ihlc wil h t.hn data dfWivod from 
the rOj!ion itself, an,l t', adopt, the", Hnall.V as ol""l(\nt~ for Ptlmpllttltitlll of Int-itlldpo and longi
tndes ~th()ut t\IlV rf'lf~I-eIll'(:' u""hutevt:'r to WIUl.t. UOl)~ra.phm~ nltly think propel' t.o do in other 
parts of Ih .. PIRn~t. But ttl oP,·tlmpliHh thi. <,fft'('!,"nll.,· ... I 11111<t, I"w(' d"IRyod tl,,· complltRtions 
... until all my liut.a Wt'r" [ortl\l'omillJ!~. 

His final computationR are given in hi~ Account of the .illea,~urelllent of Two 
Sections of the. Meridional A're of India, rh'awn from the material contained in 
MS. Genl'ml Reo port 7. anrl published hy order of the Directors in 1847 [44· II3]. 

a, the equRtori .. 1 .emi·<iinml'tAr. 211.!120.902 [!lot, ( 6378' 541 km. )6 
b. t.he semi-pol"r nxi.. 2fJ,iI.'j:I,642 .. 

Comp"',,"~ioll 01" elliptif"it.,·. 1: 31l'044 ( 1: 292'4) 

I, .. titllde of n .. mn,·uid" is':1' I i"' 7;;!l (3' li" 35) 
1\,,,li:"'npllr 24" 7' 9"' !l4:l (7' 11" 26 ) 
l~.lliana 211 0 30' 52"' 2:lK ( :10' 54'· 70 ) 

LOlluilllde ofDamaq~idn. 77' 42' 31"':16 (Lambtoll·.) (40' 0-1,"'41) 
.. "n.li.mpur 7i' 41' -1,4" ( 39' 17"57) 

These values for the figure of the earth are described as Everest's Constant8, 
2nd set [u. 262], and haye never been widely accepted. His 1st sel, published in 
1830, had already been generally adopted for Indian purposes, and were sufficiently 
near the indeterminahle truth6 [HI. 253-4 ]. 

LOCAL A'l'TRA.C1'ION & GRAVITY 

Though Everest was at all times conscious of the disturbing influence t hat could 
be exercised by mountain masses or hidden variations of density [42-3, fj5], these 
only appeared to affect his operations on the great central a.rc at its' northern 
extremity. We have recorded hit! comments on the exceptional deflection of azimuth 
at Banog and the discrepancy of over 4 seconds at Kaliana, the northern termina.l 
of his arcs of amplitude [ 98 ], which latter appeared to be slightly influenced 
by the vast range of the Himalaya mountains, thongh it is only in very clear weather that they 
are to hn Hetm, ... t·he diHtallce from the high snow-clad peaks being full 120 miles. ... 

The Bouthern of our two !'IOOtions, Kalianpur to Damargida. sheW8 rather more oonsi.tenoy 
when compared with aN'" meaallred in other part. of the Globe, but its deviations have an 
opposite tendency to th0H6 ... of the northern, ... There is no visible cause to suspect local 
irregularity of attraction, and if I were required to point out two spots on the earth's surface 
utterly freo from that d,,[ect, I know not two others to which I would give the preference. . .. 

My opiniol1l! of tho sootion Kalianpur to Kaliana ... are quite on a par with ... the section 
Kalianpur to Damal'gida, but there is room to apprehend that the northern limit, Kaliana, 
1_ been infiuenced to a greater or la",. extent by the lateral attraction of the Himalaya Range'. 

[ He diHCUlIIJes the !Jest way to dispol'l\e J the difference between the computed anl obsel'Ved 
amplitudes .... It is in vain to say to what cause such discrepancies are attributable. No 
telT8flti .. 1 me .... urament has yet been freo fNJm them and probably none ever will bl). 

'CD 10 S. (MiI). 26-11-43 (37-81. 'of. M.rid.",,,u Are (ob"iii n.); Markham (66); Greal Aro 
Tabl ... ( 24 ). • Geo. Ev • ...."t ( 115, Nil. 2 ). • Report 1M2 ( 198 ). • in braakete Survey of India v"lu .. , 
11127; Hunter ( 12). • Meriduma! Are (.lxxvj .. j,,). 'Report 1842 ( 217-20). • 
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In tI, .. section ... Kalianpur ... KaliBnB the difference is 6"'427, w~lich i!! Bubtr&etive from the 
compllt~d val"A. The prob"bility is tho.t th~ grel1~er p ..... t .of thls ... hM heen ca~sed by Ih8 
later,,1 At,tract.ion of bhe HimalaYBlI range, ... IQ wInch CMe It would very nearly mversely as 
the squj\\'e of the distance from th6 conLre of the gravity of the mass, but the comput&tion of 
this woulrl I", a serious task to gr .. pple with, o.nd ... Goverrunent should be fully ... prepared to 
BIlnotion the lfitl,18ur6, with all its eomcomitElJlt expense of time and money [ 95, 911 ]. 

In existing circumstance3 this is not to be lool<ed for, and the only way ... is to consider the 

diacrept<ncy goneratad equablyl. 
Everest had, therefdre, Llelibera~ely aVt)ided observations for latitude tha.t might 

be subj(lct to loca.l attrac~i) I. ~ueh c)~~iJerations di I nIt. howcver wei~h with 
Shortrede who, during his stay at Dehl'a In 1841, made a senes of observatIOns fo1' 
latitude, on his own initiative, at a point" about 100 feet due west of the chimney 
of the Surveyor General's ofliC'e2• He deduced the excess of computed latitude over 
the al:!tl'onomical to be 30" '763 , which agrees c1ol!cly to that now accepted. 

Both Lambton and Everest appreciltted the value of pendulllm observations for 
the investigation of variation of gl'avity, but had no opportunity to put them into 
practicc. In an indignant reply to Thomas Jervis' remarks on the lack of such 
observations in India, Everest riescribps his study of the subject during his visit to 
England, amin, paper he had written in 18291, which had inRpired Edward Troughhm 
to ,;t.'ltrt work on a pendulum of his own (lesign. 

Apparently on Kater's suggestion, the Dir('ctors had already ordered "two 
invariable pend1l1llms, ,,, constructed by no less celebrated an artist than Mr. Jones 
ofCha.ring Cro~s, ... exactly like those used by Captain Sahine" [ TIl, 254]. In 1830 
these" magnificent instruments" wen' "for upwards of twenty days ... open for actual 
inspection ... in the subul'bs of London before their despatch to India". He was 
himself, writes Everest, responsible for 
th" omission of pendulum experiments, for t,!le implements are .wtually ot my, .. command, and 
hovo heen Hince 1830, and all that ... has been wanted is tho per80.mel to put t.hem into action, ... 
Pondulum experiment, l'''Hnot be superintended by me because I have too many calls on my 
time. The porHon who is to execute thom must learn his business, and learn it well too, or 
I will have nothing to dll with the matter ... ' 

The two pBmiulums will remain in quiet repose and preservation until the time arrives 
when 1 ctLn ... honourably retim, and leave my successor to occupy my vacant seat5, 

REFRAOTION 

An account has already been given of Everest's first experience of the Yagarifls 
of terrestial refraction, whereby a distant point which is entirely out of sight during 
the day may become clearly visible after dark, provided there is a lamp or fire to 
mark its position [III, 235]. He took every advantage of this daily phenomenon 
when working his triangles across the flat tree-covered dOlib north of Delhi, and has 
left vivid notes of the t;trange tricks of atmosphere that worried him between one 
station and another [ 33-6, pI. 4 ]. 

Nojhili to Go(UllIa ". 011 t.h~ fin~1 work in November lS35 ... there were several obstructions 
which, though they did not affect the".ray after midnight, effectually impeded it by daylight. 
It pBIISed over five villages ... in which several housea.,.and haystacks stood in the way, These 
were remov~, ... after which the disk of the Godhna heliotrope made its apperu'aJlce very late 
on t~e evenmg of the ~5th November. It was then obviously rising very rapidly .... When 
seen It wM at & depressIOn of between 7 and 8 minut.Ps. and had I'robahly risen 2 minutes thus 
standing at the time of minimum refraction at a depression of 10 minutes. ' 

At 3 hours 55 minutes after midnight on the 25th NovemberB the Godhna lamp stood at 
&n elevati?n of ~' 55', and on the 27th November at the same hour. at a depnMIIlon of IS', 
thus S~8WlIlg a dUICrepancy ... of 13 minutes or more between the aftertnoon and after midnight 
refractIOn, and an uncertainty, .. of 3' 13· ... at the BlLme hour .. " The vast difference .. ,betw88Jl 
obsel'Vll.tions made at the Bame hour without any visible CBuse baffles all computation, 

•• 1 to 080., ,,-,';-42 ; DOn. 406 ( 2411-50 ). 'in Old Survey Rd. 'RAS( mn ). vm, 1845 ( 189-91 ). 
lb. I (118); TraM. RAS, (IS2!}-30). • Everest (57-32). • for many re880na Everest prefecred 

mght .• oh.n •. 
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The distanoe NoJhili to Oodhne. i8 ... 23 mileR, and an Ill'C of S' IS" would be equivalent to 
114 feet, to which amount the difference of height ... would be uncertain. 

Nojhili to D&hero.. At Nojhili on the 27th November 1~35, ~t !! a.m., t.he phenomenon 
was first noted of thEl heliotrope 68Suming the oolumnar form, m whICh ... thltt of Dahel'a Bbewad 
itl!elf tall, lliim, a.nd eract. The eame ... has since occurred so frequently .... to have beoome a 
matter of common notoriety, but, one of the most rem&rkable inetBJlc8!I ... iA that of K8I'8Onda, 
a station which I once had thoughts of using D.I! the northern extremity of the section [ 98 ]. . .. 
It resembled a confiagrlttion, &nd ha.d the appear&nce of an anonnoue bl&zing pilEI, being extended 
JateraJ.ly lIB well as vertically. 

Bagara.zpur to Saini. Begara.zpur ... ie a station on t.he summIt of one of the SOlid muunds 
BO common in the Doab, and is dose to the high road leading from Meerut to Muzzafarnagar 
[pI. 5 J. '" The tower .. .iR 50 feet high. '" The ... ray ... to Saini, 23' 8 mi!e~, is one of great 
difficulty. In the approximate series with my instrument on a ep-affolding 30 feet high at H.wu, 
and a mast 90 feet high at Begarazpur, the blue lights burned at top of the latter were observeu 
by me at 61 hours in the Itfternoon nf the 11th March 1834. and "Iso "t 41 hou~ after the same 
midnight ... , Not a t.rae was then cut, so that though severRI lofty pipa.IR AI.oo,\ in the course 
of the ray it muet have passa.i clear of them all. 

Subeequent.\y wit·h a mast of 70 feet at Saini, and my irutrlUnent on 1\ .,,,,ffolrling 30 feet 
high Ill. Begarszpur, I observ .. rl the blue lights burned at the top of the form"r at 4 hours after 
midnight of the 19t.h March. ... I had ... sent out a party to effect a ('1"""'"11'e, but at 4 hours 
after the next ... midnillht, the Saini blue lights were mORt distinctly 8el'n, not only by myself 
at the ... top of t.he sCR.ffolding, but by Lieut. Hill. .. who had taken part wit·h 11 hand-telescope 
severa.! feet btllow ... 

I fonned mv eHtimal ... that two towers of 50 f""t woulll MllffiN', ... but in the final ""ries, 
thoufi(h I felled" e"ery remaining tree, and even dug down the murl mOll",i of t.he old fort 
at Mao,;, bffiides removing two tbatched houses ... which st.ood in the ,,,I\Y, yet between the 
11th and 26th De""mber ... l~ot one instance occlIITed of the Saini heliotrope appearing. Even 
blue lights burned soon IIft..,r sUllset were not seen, which can only be aUrihuted to the irregu. 
larity of refraction .... 

The horizohtal angles were eventually finishe,1 with bllle light.~ burllEld at 2 to 4! hou1'8 
after midnight of the 25th December. ... 

The most extrsordinary part...still remaillil .... \'Vilen I removed the htrge theodolite to 
Baini in .January 1836, t.he Begarazpur heliotrope was seen ... rising above the ruins of the mound 
of M"",-i ... on every evening from the 4th to 11th January, and this with so much punr·tuality 
that its ... appearance at 1 an hOllr before 8IlIIl!et WM ... of .. \mORt certain ne(JUI'l'ence. 

Shoopuri to Haini. 22' 7 miles .... The heliotrope is for th" gro'l.t.er plUt. of the day obscured, 
and cannnt be goon at time of minimum refraction. ThiH iH t.he more relllarkable because in 
the approximate series I observed all t·he &nglee ... without ti H"uffolding, the instl'Ument. .. stand· 
ing on tbe surface of the mound. The angles wit.h Saini and my referrin,. lump were observed 
from 61 to 7 in th" afternoon of the 21st March 1834, when the tin!t of four blue Iights ... burned 
at top of a 70 feet mast was seen grazing t.he side of " high inten'euing tree, just aB if it were a 
ripe fruit growing on M,e branches. 

In the final ""ries that tree and evE'ry ot·her wllil'h obstrucoo,l were felled, :L hut. wos rnmo"ed 
in the vilhtge of Pahltrpur. HUrl a doop trench Cllt throu~h 0. •• tIId mound at Itnoli, yet the 
heliotrope seldom rose before I; in t·he afternoon, or wa" visible later t.han 7 in the morningl . 

Though these vagaries of refraction did DOt. affect the accuracy of horizoDtaJ 
a.ngles which could await favourable opportunity, Everest realized that vertical 
a.ngles required special precautions. 

Between 3 anrl 4 p.m. iH the hour of minimum, and the BRme hour after midnight is the 
period of mRximum rofract.ion. Th.mgh aH a gonero.l rule this still hold.. goOl\ yet the dev.ia. 
tions ..... re HO vast /111(\ munifolrl AA to frustrate aU attempts to apply practically .... 

In somo instsrlf''''' ill the month of January the image of t.he dista.nt heliotrope had its 
periodic hour of rising before sunset, but WILS never Been at Rny other hUlLr uf the day. In the 
months uf March and April, however, the heliotropes at sunrise, and for sometimes o.n hour 
after, were seen projected high up on the sky, and frequently in th" form of 11. tall colwnn. 

The afterno'ln 1'1.0 of the r111'1tant heliotrope is CurlolJlI arid beautiful. The tin!t rays 8pread 
themselves like a running lire along the Rllrface of the obstructing land, ... the light then 
descends and re-8J!Cends, till after a few 08cillatioIU! it u1tinIately rises into a clear round disk., 
and remains visible till the raYK of the sun become too feeble for reflection. 

1 Repr>rt 1836 ; De3cription of station •. 
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Tho d,!!;een!, ill \,11" ",,,ruing l~ '''{lwlly r .. markabl". I.u fU~'orahl" w .... lh"r 11,,, "'",lid rlisk 
"p[)p'R,rH irnmerliately ~u"riel)u"nt, to ~unri"e, projected ,hi~h "l' ill I,h". .ky ... ",I aft .. r ... ," ","ort 
time it grad,Utlly d"'l,·,m,ls ... or ...• lIdcltlnly vam"hes 1\8 If by nn explnslOn, 

Thore are two met,hod .. of overl'oming l.hiH i ... ogularity. th .. one ... in I.he lJrclillu.ry 1""O:..,;s 
"f levoUin!!, Imd tha other in I,aking tho "artinal ungl"" "imllltalwouHly. 

If Iwo in>ltmman!,A be pla"erl, one ut em·h .. tilt inn. at the ".ilna time, BlLeh luwing .. lIelint rope 
or Imnp, ... 1\1111, whilst t h .. "hAen'"r lit on" ;rt,atinll u. enjo(aged in oh"erving the ot.lI .. r .. tation 
signal, the lutt."r o[,.."l've~ tha-t of tll" flll'mer, Ihe I'Oriprocal angles mllst be I, .. k,m e.",wt.ly in .. 
Rimilar stute of the atmn"pher .. , ... eC!u"Uy affe..t,,'" by refraction, 

1 purpose to tr~' I,he Ia-ttel', 11" the more expe(lil,iouH and elegant, lLwl -in th" event of its 
Cailing--to resort to the rnrm"r, whi(,h is 11", .. I"w .... unrl more homely mel,lon,P. 
These llimultaneou8 reciprocal v('rtical obljrrvations were carrird out undf'r \Vaugh'lj 
superintendence during May and June 1837 when the obs('r\'er~ \\Pl'P pontillllally 
tanta.lized by these stra.!1gc phenomena [ 41 ). 

Everest adviRtl3 Jacob how to rleal with stlch strange disturbance.;; ; 
Every observation ia mBde ... throup:h IL medium of very uncertain cOllHi>llen".v Ulld ,"/H;abl .. 

tt'omperat,ure ..•• The smoke and ... vapourII whioh are perpetually rising from th .. earth hav .. 
palpably not an uniform density at a given height above the Murfa"e, and t,he ray ... llmst ... be 
lia-hle to lateml as well as vertical refrantion. . .. The Amall disk of the reverberatory IRlup, 
which ie only 12 inches in diameter, and in I) dear ... atmosphere is rarluced to .. luminoll>l p,)int, 
swellR out sometimes .. ,into a broll"1 ilI-definerl disk Aubtending,".2 minute!! of thl" horizon, and 
vibrating more like a sheet of fire than an object intended for accurate intersection, whiI .. the 
viRible rlisk of the heliotrope, ... an aperture of 2 inches diameter, is even wilder. 

The onl.v method of overcoming the._e ... ir .. egularities iA to await a favomhl" .tat., of the 
atmosphere, and be prepared to profit, by every such opportunity which .. ,oCCII.l'8 ••. allllost every 
sunny day ... between 41 o'clock and sWlBet, , .. Sometimes ... the lamp iA heautifully adapted 
to intereeption from sunset till past, midnight,. or even later, AO that the pfttience h!l.~ to he 
tried. though not to the t'xtL'nt ... requiaite wl",n ... opaque objects were the only marks .... 

The .tate of the at,mo"phere immediately aner Runrise ... is rarely to be d"'pended on ; 
the di_k of the heliotrope then often Ahows 81l18.\1 and round ... near th", horizon, like 8. candle 
shining dimly through a hole in a ('urtain, blit, even whilst t,he observer i" ... in~BI'Rfl~tinl!; thiR 
object, unother image exactly aimilftr /.0 it riAes toO the right or left, ahove or below, after which 
the first diHappeare, thlL~ puzzling ... the eye wit,h ... t,he crazy wanderings of an ilUlia fatUllR, ... 
The only pO!IRible way is to give lip obAerving for th" time being. "" until after the noon-day 
i!UIl has thoroughly warmed the earth, ... 

There is however, a case wherein a lateral deviation S8f1ID8 to be pl'oduced permanently, ... 
when the ray gra7.89 over 8.n W1even surface .... The ray is liable to be detlectt'od from the 
sloping side, ... the eft'eot of which i~ to produce an error against which no pruden(le can gua.rd .... 
Its tendency will be to make both the other angles vary by a quantity either po~itive to both, 
or negative to both, according to t,he direction in which the rleHection operates, and".Rs the 
refractive power of t,he at.mrnophare wane~",the eft'"ct will also be variableB. 

COMPUTATIONS 

On his l'etul'll to India ill LS30, not. only had Everest, tu make }Jl'uviHiun fOl' the 
regular computation of the work t.hat IIty ahead of him, but hI" had also to work off 
the arrears that had bE'en left, behind in 1825 [rn, 23R. 256-7 J. The account whioh 
he had published at home in 1830 had covrred t.he seotion of t.hE' Great Arc from 
Bidar to Sironj, but lIot having been prepared from the original angle-books could 
not be oonsidered final, though the results it gave for the figure of the earth gained 
world-wide recognition as Evp-re.st's 1st Con.stunt& [rn, 253-4; IV, 104 J. 

Ther .. are a·rre ...... of "aleulu!.inn of very lonll ~ta-nding whieh ought, yea,.,. ago), t,o hQ~,{> been 
oomplete,1, ... The 5th and 6th volum ... of t.he Genel'al Report. were left, incomplete at the t,im8 
of Lieut. Colonel Lambton's ,I eat,]" Th""e sh,ml,1 now be put, into /in enl,i ..... I·ate RO that L)ne 
copy may be lod~d in the India H?llAe, anrl the home Rflt perfepted up 10 the pllriod of 1822 
[ID, 237-8], It, lA also ... of great, unpol'tanc ...... that t,he ('omputfttions of t,he seri .... on which 
J WBl! engBg"d in 11122-23 ... 8holll,1 be hrollllht. to u "on~lu"inn [ lIT, 2.11-ti]. ... 

'Roport 1836 (55-8); er. .1ftri-fj""<Il o4r.· ( nviii ). 'Dlln. ~:!~ ( 179-:!:I;';), AIIJ(U.t, 18"'1. 
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Th8 dot-l1 lilr the l'rinpipal triangles of the Clre"t Meridional series h8tween DaumergiddB 
near Bidar and Kltllianpuor near Sironj were .. 11 taken by m6 to England in 1825-6. ami the 
('omputations ... mane under my superintendence printed at the I'xpence of the Emit India 
Company [III. q6. ~5!)·-7 ; rv. 112-.1]. But there are ...• llme hundreds of secondory tri-o.ngles 
and barometril'al uhsf'rnLtions connected with t.hat work which still remain to be cnlculated. 

The computatioIDI of the eastern series on which :\lr. Olliver he.s been engaged dming my 
absence are n8c""""rily in a very backward st'Lte ... beCIIIlS8 that part.), was generally in the 
field for 9 months of t·he twelve, and during the remaining 3 months ... tho sub·"".isronts ... were 
totally disabled by severe awl continued sickness [Hr. l57. H).! ]1. 

For this work Everest secured the servic('s of Joshua De P('nning who had for 
so many years been Lambton's right-hand Illan [rn, 379-80, 437-9], and recruited 
a number of Bengali stud('nts [337~]. By DecemIJel' 1832 he submitted 
two copies of t.he 5th aud 6th voltune>o of the General Report ... 8nd on .. of the plnn .•.... This 
work ... now comes forth II!l the first. fruits of the new comput.in~ e>otahlishment.. . .. 

One of the copies tUld the plall are ... fur ... the Hon'ble Court of Dirt'ctors. The other copy. 
and one of two plans now in ... preparation is intended for depo"it in the office of the Surveyor 
General. A third oopy. with the other of the two plan..~ •... will remllin with the office of the 
Great Trigonometrical Sur ... e~·2. 

The wbole of the computation have been gune over by two indiviliuals, RCting independent 
of each other .... The results ... have been written out by :\Ir. De Penning, and aft.erwlI.rds copied, 
either by writers hired out· fur the purpose. or by snme nf the cumputing youths. The copies ... 
have been on two different occasions comparfld. with the original by two persons. ... All human 
works are liable to error. and it is only in the powor of m.tn to guard agBillRt its intrusion 
by care and attention [ Ill, 237 ; IV. t.page ]3. 

Whilst Everest himself, with the assistance of Peyton, Deputy Computer, and 
Ra.dhanath Sickdhar. th(' star of thl' stmlt'nts, carried out the CUlTent, computations 
of the Great Arc, computation of arrears and of subordinate R('ri('~ w('re taken out at 
the Calcutta computing office under De Penning, who was responsible for producing 
the manuscript general reports in the required form. 

Ea.oh field surveyor waH given "extl'acts from the General Reports ... shewi.ng the 
manner in which the sections and paragraphs hay!' hitherto been arranged". Their 
results were to be submitted regularly to the Surveyor General "8ystematica.lly 
drawn up" [338] ; 

1st. Angles observed at each prin~ipal stntion - 2nd. PrincipaI1'riangl"" - 3rd. Descrip. 
tion of each great station- 4th. 5th. 6th .• Secondary triangles of the l~t. 2nd. 3rd elasR - 7th. 
Elevations. depression.~. et,c. 

Secondary triangles of the 1st cll\.'I>I are tho"e of whioh twn points are at prinoipal stations ; 
... of the 2nd cle.ss are those of which two or more point" are ,lependent on secondary stations. 
It has not been usual to introduoo into the General Reports triangles taken with a small 
instn.ment. but I shall adopt such uf thoee ... t\Ji are worthy uf confidence to within 4U feet and 
these will be secondary triangl,,~ of the 3rd c\8AA. 

In rogBrd to observations for ILzimuth, ... it has hitherto been n8ultl to tollke the stllr only 
at its greatest olongatioll. where .... your obsorvations ... will require .. cO'Tection ror the difference 
of time. I have RlT8.nged a now table •... and I also enclose a specint"n of the mode in which 
I wish the actual observation.. to be in..'>rted in )'ollr ItIlglA book" [ 96)4. 

From time to time changes were made in the formulre. MOHt of the form/:! were 
lithographed, and as De Penning could not get "perfect impresBion!'! from the 
Government Lithographic Pretl!!" he preferrO!I "prepal'ing the !!keletom'l in the office 
with the aid of the extra draftsmen [3 I 2 J" •. 

Mter the move ofthe Deputy Surveyor General to Alliihabiid in Itl;j;J, De Penning 
became the Surveyor General's rl:'pre~entatjve at Calcutta, and computations were 
constantly delayed by other "multifarious and haITassing duti£'s". At length ill 
1838 Everest forwarded to Government De Penning's "most disaBtrous and lament
able accounts of the dilatory progress of the computations", and asked that .. my 
Chief Computer should confine himRelf to the performance of the duties for which 
he and the establishment were originally appointed "8. He madc at the same time 

. I to 1Ii1. Ut·pt. 4-2·-31 j DUn. :!ij:' ( 14i -."):1). 'Two I'opi~:oo ('ne'h, TH.I;; eAHO ('omp. G-.;, 0 j flBO 
L,D. H v. W. ·'10 }fil Dept. 1:1-12-32; 2ij:l (2:1;'-~). • 1>D1l. 3~1 (~U··!I). t2-·~ :W. • [J\ln. :102 
( 17U-HI ). :n-6-3!l. ')JUn. 342 ( II\4·r, 1. 11 -.; 3~. 
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an earnest plea. for his own relief from routine administra.tion which distracted him 
from professional work [ 34, 315-7] ; . . . 

Even after the materialM are all collected, but m then' unworked state, a vast denl of skIll, 
arro.ngemcnt, nnd method, is requisite to deduce the results. '" Evtln after the materials have 
been all worked up and t,he results obtained, it requires these qualities in at least an equal 
degree to reduce thern to order, and describe ~htl IDe~hOlls used. ... .. 

It i~ impossible for a.ny perMon, however hIghly gIfted, to execute 1\ task of the kind ... whilst 
his attention is liable to be distracted by office routine duties. 'V .. have it under Sir Is_c 
Newton's own avowal that he Will! himaolf \lnequ61 to the business of computing correctly 
unless when totally free such distractions .. ,. 

The recent operations [ Great Arc] can never be so well arranged in 0. shape fit for publica. 
tion 118 now, whilst they are fre8h in the recollection of myself and other living parties, nor will 
there ever be found a person more zoolously disposed than my>!elf to do justice to the Hubject. 
It has occupied my waking and sleeping thoughts for years. I have borne sickness, priva. 
tions, and hardships, s\lch 68 fall to the lot of few men ... without a murmur. I have been 
marked out over a1ld over again by mediettl men BB the certain victim of death [nr, 244 ; 
IV: 5, 53,3[6]. 

I have organized the mOOIlH, personal and material, by which the work h .... been conducted, 
the former having all been trained entirely by me, whilst of the latter ... mIlJlY have boon 
invented and designed, by me. Many of the IDost important formuloo and methocls owe their 
origin to my investigation and, whether they be new or old, all the most efficient of the present 
race owe their ... acquaintance with them to my tuition .... It never could be expected of me 
that I should ... arrange a work of the kin,1 without sufficient means; without sufficiont leisure 
from the t.ormenting and haraR."ing routine of an office [ 343-5]. ... 

No st.ep wh"t.ever hll8 yet been taken in arranging the materials ... in a shape fit for pubIioa· 
tion .... I have been unable to ... exercise t,he supervision which I deem nec_ary over the 
oomputations which have been conducted since my return to ... Dehra on the 8th April last, for 
want of leisure, and ... if those computatIOns contain errors and require to be gone over again, it 
is not my fault. . .. 

I shall be unable to perform conscientiously the duties which ought to be exercised by the 
Superint.endent of the G.T. Survey, tmtilan efficient Deputy is appointed to relieve me from 
the drudgery of office routine [324] .... The work must be arranged, either in India or England, 
in a st,ate fit for publication I. 

As a result of this appeal the Deputy Surveyor General, who had already been 
moved from Alliihabiid to Calcutta for charge of revenue surveys [322 ], was now 
directed to assume also the charge of the Surveyor General's offices at the Presidency, 
leaving De Penning to his computations [ 325]. At the same Everest was given 
an officer assistant for charge of his field office [ 32fr7 ]. 

Among the many new formulre and computation forms introduced by Everest 
were those for computing azimuths from circumpolar stars [96). In De Penning's 
first set-up of the forms, Everest found ., 
the arrangement of the tables was in..ufficient in some parts, and in exce88 in oth~rs. . .. 
These are faults entirely of mine .... As the formuloo are all very beautiful and elegant, I 
hope you will ... make a neat and speedy job of it for me, for by the help of them we shall be 
able with great ease to compute all our azimuths2• 

He devised new forms for recording vertical angles and deducing heights3, and 
reduced the computation of "latitudes, longitudes, and azimuths to as compact 
a form as it will admit ". He warned De Penning that. "the secondary triangles 
were only to be computed to the nearest second; we have not time for these minute 
calculations" . 

Po.ssibly the problem that exercised him most was the dispersal of errors amongst 
the t.nangles of a poly~on or larger series, on which he ~Toto several long notes4-. 

The new set of equatlOus ... were devised by me for the purpose of accomplillhin,; the Bame 
harmony amongst the sides, which has hitherto only been Bought for amongst the angles. . .. 
For several years pllllt all my officers ... have had. copies of thAS8 forroulre, illustrated by examples • 
... required in principal triangles ... . 

They furnish a determinate mathematical rule for dispoeing of small errors which must be 
got rid of, ... and thus take away all exouse for that most objectionable pretence of charlatanry 

I DDn. 342 (202-13), 1l~38. • DOn. 413 (64), 29-12-37. 
'DDn. 324 (281-1); 32(; (179-230); Report 1842 (173-8-1). 
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" .. lied ..... judicious saled-ioll", but which is ill reality neither more nor less than arbitrarily 
altering the data to suit the views of the party having recourse to it [Ill, l52 ; IV, !lo ]. .. 

The methods ... h .. ve been employed with great success in the computations of the areat 
Arc and Calcutta Longitudinal series. as aL.o ... all the subordinate series emanating from the 
latter. Thev have likewise been used by Lieutenant Jacob in the Bombay Longitudinal series, 
and, as they never fl>il to improve the triangulation, ... the system of polygonal figures has 
bean intror!u~ed into meridional series of late years in lieu of the single serie" of triangles!. 

He warns De Penning against the edls of arbitrary adjustment; 
Of all thes(l matters notes must be made in the Genoral Report because there is no objec. 

tion t.o lIsing any method provided it be candidly and h,mestly Ilpplied. The fnult is in 
cooking Ilnd dres..ing in secrecy, and giving the world to Wlderstand that sueh practice WIl.S not 
resorte,l to. This is the underhand proceeding to which the term eharlatanerie is is "ppli"dll. 

De Penning had difficulties with Olliver's longitudinal series [ 18-9, .'i8 ] ; 
lNe lost much valuable time while computing the corroctions for the polygons owinl;\ to a 

serious error in Hutton's Table of Products3 which we use, ... and this was not discovel·ed till 
we had nea.rly completed the corrections for one of the tedious figllr".. Of conr"6 WA were 
obliged to recompute the sories .... 

r am now engage,\ in revising the t.rianghH lIe,lr the Calruttft Base Line, for I fin,\ two 8et. 
of angles recorded in the angle buoks .... and no "'a~on ",.signed .... :lIoreover ... t.he angles used 
in the triangles are only those that give th" lell...t error .... I am now t"king the meau of 
the two Reta, ... by which I am in hopes of redllcing the error in the hll .. qe·line to one hiill' 
of what it was hefore. But it will entaii...much tin)" for recompnt.ingt. . 

De Penning was at a considerable disadvantage in that he was responsible for 
the final work without having any chance of personal discllSsion. For more thlLD 
ten years his only contacts with the Surveyor General were by correspondence. 
-There were difficulties with computations of the Amua Series, and Waugh, as 
Astronomical AIl~i!ltant, was not sympathetic; 

You ... recompute the whole just as if you wore master, to employ the computeJ"il how you 
like, and I).' if there were not. a shorter met.hod wherehy all thLq labour might have been 
saved, .. method of which the Chief Computer ought not to be ignorant, Beeing that it is 
familiarly known to every 8ub·MI!istant .... The Surveyor General...hefore he left Calcutta 
presented you, for the \J8e of the computing office. with a copy of the very paper in the J Rth 
volume of the Asiatic Researches of which you plead ignorance .... 

The Surveyor General...has instructed Mr Principal Sub.Aa!listllnt and Deputy Computer 
J. Puyton to draw up for your ... guidance suoh forms of computatious as are unknown to you ..•. 

The following recomputations will he necB&Ial"y .... 'fhe sidea of all triangles ... will requ~ 
to be altered in the ratio of the values formerly used and those now introduced. On aCcoWlt 
of the circumpoiar •.. observBt,ions at Ramespur having been gone over by one pemon, they will 
require to be recomputed in toto by the approximate formula ... fllmished by Mr. Peytoll .... 

On account of the latitudes. longitudes, and azimuths having only been gone over by one 
pBrao\J, and the 3rd and 4th parts omitted, they will require to be recomputed in toto. . .. 

On account of the variation in the height ... of the origin, all computed hAight.q t,hereon 
depending will require to be corrected'. 

The comprehensive formu1re and the regular system of his geodetic computations 
were amongst the valuable bequests that Everest left the department. They were 
in the safe keeping of his three trusted. pupils, Waugh, Peyton, and Radha.nath 
Sickdhar, and under Waugh's direction Ra.dhanath compiled the first edition of 
the Auxiliary Tables of the Great Trigonometrical Survey, 1850. 

PROFESSIONAL REPORTS 

~ilst E~erest kept Government co~tant1y ad~sed as to his progress, he also 
Bubmltted. brief annual reports for all his field partles8• These did not go deeply 
into professional details, which he kept for his special triennial reports the first 
of which was da.ted 30th August 18367• It covered 178 paragraphs ~nd three 

I VDn. 324 ( 176-84 ). '/Hln. 413 (47-52), It>-8-40. 'JlaJ/U:TlWliral Tab .... ChB8 Button Jot 
,-.In., B>lA., Feb. 17~;'; nth edn. ~rny ISII ; 7tb OOn .• further illlproved, OlinthuH n;~l!or~· 'BMA March 
1~31). '!JUn. 307 (2.s7--~), l-2-41. '!JOII. 453 ( il-5), 11--10143. '~g. or ... on IH3l-4; ·/;D~. 2'A6 ( 1611 
d..,.) 1-ll~'W. 'Report 1836 WIth Narr •. 1833-4 & 1834-5. 
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a.pJ'l'll!lices aud ul'Hcribed all the work on the Great Arc from his depalture from 
Calcutta at, t,he end of 1 M32, including the measurement of thE' Dehra Dun base and 
t,he observation of the triangles north of the Chambal [39]· 

The second, of 104 paragraphs, was dnted 3rd August 1839, and dE'scribed the 
triangulation down to Bidar, the measUI'ement of thE' Sironj bllse·line, and the n~con
struction of the a8tronomical circles. A supplementary rt'port, dated 21st August 
de~criberl tho closing of the Calcutta. Longitudinal l)erit's, the four ,mbordin,Lte 
meridional series, Itnd the large tlwodolites1

. 

The third, of 245 paragraphs, dated 13th Augul:!t H!422
, brought the Great Arc 

to a close with observations for zenith distance, the measurE'ment of the base 
near Bidar, and finlll comput.ations awl deductiolH!. 

One copy each of these reports went to the Directors, who thereby got full 
technicltl explanation~ of the principles on which EveTI'st was working-vivid 
accounts oft,he difficuit.it's he overcame-and clear dillcus8ions on future programme. 

These were narrative reports giving no numerical results, for which Government 
was impatient [101-2]. Everest explained that his final profe~lIional "Gtmeral 
Reports" with full detailed results could not be hurried; 

The 5th an,1 6th volumes wAro ... "ent· ... for tmlUuni""ion t,o tht! huma authorities in Dec611lbal" 
1832. previuuR to my ,1t!p8.fture from Calcutta [ 108) .... It htl.S beAn my intentiun to arrange 
tha ll"ot,I'ria)" limassed subsequent to that p"riod into """till'" volume ..... Roun as slI/fieiAnt 
corr,,("(, data shall have been "ecumulat"d .... 

It nevel" WH8 the pradie" to complete such reports whi"', the upemtiollll were in progress. ... 
When the ma.terilil. are accumulated in Aufficiant quantity, a twelve·month's l""""ation of field 
operat,ioru; at least...will he nect!ssary to anable Illa to eumplete ... such It volllffia, but, ... 80 

unremittingly h .. " the field duty boon pursued, that the utmust attempte,1 hus boan to work 
up the rliffArent obsel"\·at.ions ma,le in t,he preceding """"on .... 

Nothing what.ever Hltoul" be admitte.1 into the next General Report eXl"t!pt what i" likely to 
u_Ino ... revision. ... Parts of the work ... ( viz., the celestial are of amplitude batwoon Kalianpur 
and DatlUugiclu, and the b'lR,,·iine in the vtllley of the Manjem [ 55-6) ... ) yet remain .... 

Lt all trigonometrical operations a cOlUplete map or plll.Il is the Ia..~t portion of tho perform
ance, and ought never ... to \'0 taken in I .. tn" Wltil the whole of the topographicnltnateriais have 
boon work"d up, 8" tIB tu give the utmost amount of worthy IIl1meri,·,,1 ctatti. ... 

The volull1 .... of the (;"uel"al Rep"rt8 ... ~r" ... a record uf t,he munerical d~tu. ... to form the 
elements of Hill topOh>Tal'hical IIIlIpS .•.. Matters more purely seientific, ... relating t,o the 
higher brunches of the profe"sion, ... are usually accompanied hy an int.roduction ... anci by 
explanlltionR ... llf the met.hods emploYE',I. nn .. 1 the ('ircumRtanc'es limIer whieh ... conducted3 . 

Government, however, pressed for tables of geographical positions to be supplied 
at once, and much aga.inst his will EYerest set to work to detennine exact values 
for his points of departure, and put in hand the preparation of these tables which 
were published in NUt.\, lR42 [ 102 ). 

The final General ReportA, 7. 8, and 9, were only just complete before he left 
India, cont.aining full comput.ations and results, Rnd hist.orical narratives. Eaoh 
Report volume included a. copy of the appropriate charts; those of the Great Arc were 
prepared ",itl! special care, and !!howC'd all secondary and minor work4 • 

Volume 7 covered all operations of the Great Arc, and was prepared for the most 
part under Everest's immediate control at Dehra Dun and MUBSoorie5 • 

. Volume 8 covered the Calcutta and Bombay longit.udinal series, whilst 
Volu/lle !J contained t,he work of the Budhon, Ranghir, and Amua sel1e88• 

Tw~ fair copies besides ~he originals were made. a.nd Everest could not agTI'6 
to It Government suggestion that-to save the expense of copying-his originoJ 
should be kept open for general reference at the Presidency; 

As there iA but one copy of the original doeumontM of the Graat Arc series, they cannot 
... be lodgad both ill the om,'e at Caloutta, and in the archives of the India House .... The 
authority ofI'll scientific WOrkR--Bnci geodetic ... 1 operations perhaps more than others-is greatly 

, 1 Report. 3/~I-S-3!1. • Rrport lA'!! ; Govt. I("V~ cop" to ASB. which .. blldldoDOd propooal to . t 
.t;JASB. xt.IR42( 11!i~). XII, 1843 (2:jl): l[\"(.IS~7(99).· 100 .... 02(57-81) 24-7-40 . par 2~~ 
• Ol"ll&t Aro ch&rt.. 10 CtJl. (:13-4): M,,.;,tiunm Arc, pi •. 31-2. "TS. 7 10 Gat' ( 1"-4).' 080'" C • 
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onhwU't,d h,v thf' p~el'\"t\ti(lll of thu (wig-inul dOI'lIIntH\t!'l, ". so tht\t. if any fL('I~idAllt Hhould 
oo~ur wheMb~' t,hit-; ~ill~lo ('Ilp~' should be 10.1" mutilated, or iujllr~d in pHrt 0" in 1010, the 
\'nh,I' of the exlro('(~ from it. .. will be mlltArially lA"SOlled .... 

'The nOXI' \"()I1lIll6S of U'A GAneral Report will ('onlllin matwr of ""1<"h mOlllollt· to I·h" I«""grlt· 
phy of India .... There 11re some thousan(\s of prineipnl and ~eeoJldary statiollS, I1nu the h",.,01t 
... anxiety with me i:; to put the matl"'ials into sUl"h It state ... M will admit of t,11O work b"in~ ... 
completed by my su(,c",,""", eV1'1l if I sho1lld he unahle tu lillish il. b"for" I I"a.\·" {llIli .. l . 

He devot.ed his la.st two years entirely to these computat.iolls and reports; 
It is mallifosl.ly to my interest· t hat nothing shollhll'Pllutin illcomplet .. , I1nd e,'''''Y h01l1' ha .. 

... b"IJI1 devoted tu this ubjl'l'I, both hy my eomputel'R in L'nll'lIt.t.H, ann my a88i"I"'.III," Itt Dellra. 
But th"", is sU<'h It m>lSS of ruMt"r to be redueed to OI'der, and l1upiorl fair, "n,i "0 IOIl"h t.ime 
... ha .. " b""n lUlIwnid",bly 10"1. in 1O"l"l'hing .... In m"r~hillg' lwerything hHq 10 b" I'lwked "I' with 
earn. Ilnd ... offi~e dllti6l'l r"rel~' be;dn before 12. and only than in Kho .. t m».1'I"Il,,". Th .. ITIA('hanlcal 
habits of coml.JIItation becom" unhinged ... from a long' jOllrn"y. 
It was for thi~ rea..'lo:\ that he aban(]oned his intent.ion of joining ill t.he base-line 
measurement near Bidar [55-6 p. 

'Vhile the general work UIl volumes I:S and 9 was dune in Calcutta. undt'r De 
Pennillg3, much was retained at the field office at Mussoorie, and dwing t.he recells 
months put under Waugh in his capacity as Astronomical Assistant [310, 356 ]. 
There was great pressure of work in the summer of 184:1 bf'fore Everest left India 
to hA-,"e the 8('], and 9t.h voLq .... brought. to a c"mpl"tion hefore t,he ""veral pttrti!'>< ... rliHperse 
for fifllrl "p"r'llion.. I have "et All htmd~ b".ily M. work towal'd. t.hA A-ccomph"hment of thal. 
end .... Adrlitional !Lid i" indiHpeosable, ... Imd I have therefore I·,,!<en "pon my""lf I.he lib"rty 
t.o rJl'(ler the temporar~' engagement. of the r"quil'ife JlInuher of oxlra copyist.s [ ~78--<j J. '" 

Parts 1Ri:. and 2nd, volnme 7t.h ... ftro Aufficiently prodrled for, ... onrl would he r"",ly for 
trarumnssioll, bllt. fot· the examinAt.ion of the plans which i" now in progI'&!"'. 
[ A month Iatar]. .\ly c.ivil e..t·"bli"hment are ,,11 ll..'!Ili<iU01L.ly occupied in reducing t,o order th .. 
fieldwork of the I""t. "e8"On'~ labolln! ... nd arrftnging I.he malel'i~l~ for in('orporation in the 
9th volume of t.he General Report,. It iR 1\11 objeet which I have much al. h(,,,rt to have t.his 
volume sent t.o the IOllift House in a ('ompl"te "tate b,,[ol'e I quit Inrli ... so t·hat. rn.\' "lU'reRSor 
on receivil1lo( chttl"l/:e of my De(lllrt.ment may find it dear of a,·rell''''. 

He suggestoo the 15th September for starting for the l'reHidency, "by which 
date there is every reason to hope that."the 9th volume of the General Report 
will be completed"·, Office was actually closed a.t. Hathipaon on Saturday, 16th 
September, and moved to Dehra during the week-end. Comput,ations were kept up 
throughout the six weeks journey down the rivt'r and filliRhed oft' ill Calcutta. hefore 
Everest'!; departure [ 174 ]. 

"BEAT ARC BOOKS 

Everest'H tirst. Great Are bouk, published at tht' expense of the J)ireetOI'>I i.1l 
1830, he.d. covered the work of the Great Trigonometrical Survey from the time of 
his joining Lambton at the end of 1818 till his departure on leave in 1825 [ rn, 
256-7], Its great hi~torical interest is the introductory narrative rich with per
Bonal colour. It gives p.uticulars of the Grea.t Arc between Bida,r a,nd Sironj, but 
was only preliminary to the final manuscript General Report, volume 6, whieh 
Everest signed !loB completed in 1839. 

Everest W3ll much distressed at t.he short supply of copies, the Directors having 
out their original order when reading in his preface that its content~ were not 
complete and final [ 107 ]. 

Five hundred imp.-ioU8 were struck off, of which the Chairman assigned to m .. 40 copies 
besides the proof impr08llion. . .. I ..ant II to Baron Humboldt [n, 44 n.5] for ... 8()ientifio 
gent1ernen on the "A)ntinent; 27 were preaent.ed to scientific ladies amI gentlemen of my 
acquainta.tll'Al in Rnglanrl, and J brought the remaining 3 to India, of which one, expressly 
l'6I!8rVed for the Right Hon'hle Lord W. C. Bentinck, wae ... duly reeeived by His J.ortll!hip in 

I nDn.~12 ( 133·-411), 1-4--41. I ih. ( 158-0 ), 1I-IJ-.41. 'F;".t. DOPY of vol. ~ complet"d ill (·"Iolltta. 
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Oct.ober li,j:Jo; u. ,e<'(mci WtLl'l Lillllt.. ('01. Ge4)'~ Feilding1 [ Ill, ·177 I, RH,I I rflt.!tilled ono ('opY 

for my private use. .. 
l'he Hon'ble Court presente.1 ill IR:JO ... 1 oOPY elLl'h to th" Royal A>itronfJmlCal and Hoyal 

Asiatic Societi08, profeesing th"ir rettdineAS to cnmply with raqlliAitifln .• from nth!'. scienti6c 
bodies, .. nd it w88 ... their intention at the time of my leaving England t,) BOI\ tho remaindcr 1\1. 
1 or 1i gllinen per volume. Blit, I h,,,,,e Hinee loorned th,!tt o?pie., ar" not ~bta.inahle hy purchase 
a.nd, excepting 2 whioh were receh'erl through Yo\.l~ ofileo, III hot·h of wh](:h th~ Rkele~on pla.n ... 
W88 wa.nting, and the reserverl eopie. (thove specIfIed, ... Ilone ... have al'l'Ived m Inrlll~. 

Those two public copies are 1I0t more than .ufficient for the computinl; office, ... where 
they are in rlaily use. ~Iy own copy is AO const,untly applied for on loan that I ha.ve been 
obliged t.o interdiut tho 1I~" of it to everybody. . .. 

The book is highly spoken nf by Prof88lO0r Airyl, one of the 8blest, maUlIlm .. ttcI8n" of the 
age, in his late treati,*, on the Figure of the Earth. 
He hltd received requeAts from pf'ople in lnoilt, but. had asked them to IIppl.v 
through "Ilyhnd~' .,at.h .. r th"" me, b"cullHe the 1;..,.1, Illld only Writt"1l IlpplipR.ti"n i tll ... l· f.·"m 
Lieut. \\,,,,<1"1'11 ... ,,,, Ill" V".I'''I>('' from E"I>(I""d ) remained yet unanywered .. .. 

It h"" 011 along been my intention to forward to the Hon'ble COlll't ... U li"t. of "rrata. awl 
an appendix containing IlItlny matt.ers which will. .. pruve .111 usefllllldditioll .... Rut wharf! is the 
work ill which "rrata will not be fomul! The illlpre .... ion i_~ut,d frnm the pr"' .... ollly 3 or -1 
daVH hefore my "ailinJo(, ... wh.m 1 Will! harm ... "d by the ImBtl" of doparture, I he pr"plulltions for 
my vnyflJo(e, 1l00d tl1kinJo( I,mve of my fri"nds. \VhiIHt correcl,ing ... I1H I·h" proof uf shoots ca.lOe 
in, [wa., occupied in 1lI81t1'lll-iUJo( 011 Lord's crick..t ground experimentally with tll .. compAll8l\tion 
baTH. and direct.ing "Iwh alterlltion. ill the apparat.llR lIH were needed [ 4.5]. ... 

1 should cOllj .. "tu ..... HIM. 100 <'opi .... at If\ R_. 01' 20 H ... ,,",ch would 11rul a rtlltrly Rale in 
Calcutt,,'. 
HI mont,hi'! later :W copies were received for the official work of t.he department'. 

The nlltnnHeript M'count of the two nort.hern sectionH, Sironj to Dehra Diin, is 
contained in General Report No. 7 that E\'erc!!t Rigned hefore leaving Indilt in 
1~43. The pllhlisherl account wa~ written up by him in England dnring the firRt, 
three year~ of hi~ retirement. Tlw Directof8 presHed fol' its oompletion ; 

"',, feel that th" ~";,,"t·it;., lIlel'itM "I' t.h" lnrlian Arc "an not bl'! fully ... appreciat ... 1 11Iltil t,he 
""port of Ihe whole of it" priI1l'ipl<" .. wl upert1tioll8 i~ .. rr.ln~e.1 ~",I puhli_hell. Up"" t.his 
,,"ork C.,lollf:'l Evt'll'e-rit ha..<i, a.t our reqlle~t." bef'll sOmtt time engag6(1. 

It i~ now ~uH)J,",l1fletl in c'OllriHf{Ut'JIlC'~ of hi~ tt.bMflHC'e fronl EUJ'uj1tl [ vi:-Jiting ..-\.nleri,'u. ], but 
we tnlBt it will "h" .. t.ly be ro~\lIn"ll, unrl. .. will be pUbliHhed in t,h" ""11\'_,, of t,he pr8BOnt Y8lY'. 
\Ve look fOl'war,1 wilh (,,,"fid~HC" to the r"slIlts fir its dxamil1o.ti"n by tho"" wit ..... re UI., most 
distinguiHhed ill this country H.\d in ~;lIr()p" in ",1'111'1' .. 1, fill' their '''''Iuirem .. nt .. in th" ""iellf'Hri 
illURtrated in th", work". 

It was ollly pubLished quartu >!ize, ill twu vuLume>!, ill lli4i [-14], lUlll seven 
cupies reache(\ India. in October for presentation t.o officers who had heen elllployed 
on the Great Arc, inrluding La.mbton'/l old Msistant WilIiam ROHsenrode. 

The first volume contains an introduction of 129 pages, ft'ooly quoted here, giving 
a. narrative of the field operations, an acoount of t.he professional principles govern
ing the work, and minute descriptions uf inHt.rllments. It. concludes with tahulated 
['('cord", "f t.he ob~ervations an.\ of' the results d('duced. The ,,('conI! voLume contains 
32 plates ilIuKtfllt.ing the mal«lnI''\' t.owel's, the compent!at.ion hart!. great theodolites 
&l!t.rnnomil'all'ireieH. Itn. I odl!>l' >lpel'iRI inRt.rumellts. bC>'lidplI t.wo "plll.n~ "ft.riltngles "0: 

As'rRU:-;O~IIC.\L OUS~R\'ATORU:S ; CALCUTTA 'rIM):: SIGN.-\.l, 

Once the observatory at the SU\'veyor General'!! Office at Calcutta had lost 
the stimulating influence of Hodgson, there WItS little done beyond obsen-Ittion for 
Time [1Il, 186~, 310 ], and ruutine meteorological observlttions [ II9]. 

In 1832 a number of officerH co-operated in taking simultaneolls observatioIls of 
,Jupiter's HatellitcR JUl' longitude-Daniel RO!lt!, Marine Surveyor General, at, his 

. IJ .. t.r lI"Md.tilOr t.o ~:VlIr""t.' •• ,l<l ... t oon. ' 0<,< •. Hiddell Air.v ( IHlJl-\l~ I : rn •. IM3l1; AR. hl3li-lll. 
'DOn. 286 (.i-Il 1,20-0-33. 'U1)n. 3101 (:I-a), 8-1-31'., 'DOll. 461 ("-&-71 CD te B (Ill l-&-l~. 
'RftVi6Worl RAS ( ,,11' ). nll, IR4" ( 1101--"1. r 41 n.ll. • ,. ., 
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residt'nce in UhO\\Tinghee. with his assistant. Llo~'d-Wilcox. Logan, amI \Vaugh, at 
t.he 8.0.0. in Park Strt'et-Barrow at the workshop in Loudoll Street [ 12511.6 ]-Gray 
at his obsert"ator)' in Garstin Buildings-Pemberton "with his own telescope ... at 
Mr. Calder's residence in Esplanade Row". .Jame~ Prinsep recordl'l observations 
of a transit of Mt'rcury on the 5th May, with ht'lp from Waugh and Renny, and 
from" Mr. <tray, with whose Astronomical clock our chronometer wa.~ compared "1. 

In October 1834 a suggestion was made by Alfred Chapmlln, a ship's captain, 
that a daily time signal should bt' madt' in the harbour. visiblt'l to t'lvery ship j 

In some suitable place the exact mean time mR~' he shewn, 80 that. all the shipH nbout 
Caleutta mny eomp6re t.heir ehr(lnometers .... ,,\(1 thl.rohy aoeertnm tht' daily rnt ...... 

I alwavs consider what is t.ermed n w"tdllnaker's I'HI" "erv dubious, "n(\ I conclude that 
t.his ... has induced t.he Homt' authoriti"R to order the ex,wt me~ t.im" at noon t·o he shewn hy 
" signal at tlw Observatory at Greenwich. Th",,· is a preparflt"I'~' .ign"\ hoisted about five 
minutes b"f"re noon. and nt the exact noon th ... ignal i~ mud ...... Similltr "rr"ng .. ment.~ are 
m .... le ... at ~'ltt<il't1 .... "nd Port Louis [ Mauritius ]2. 

Chapman had no use for a suggestion that it would b(' sufficient 
to publi..h a weekly notice in the GazeJle nf the ex ... ·t times 'of the flu"h nf the evening gun, 
whieh ... ,·tlll "A~ily be watehed from the river', pointing Ollt thRt the rating of a ship'. wat,ch 
would require !lft!I\t accuracy. The commander i.. v~ry ~"Ilh '111 on hOflr<l in hlll'bour, and this 
mll8t devolve frequently on an inexperienced offieer. 

I conceive that a person may be found in the Slll'\'e~'or (lltnera)'. Offira who might. convey 
tha exact time by a good watch to the flagstaff' at Fort Willimn. And at. /iVl' millut!'s hefon! 
noon a ball might be hoisted 8S a preliminary signal. within six feet of the maet heac!, and at 
the exact mean noon it ~hould be hoisted chock lip. 1f thi" ro"ld hA dOl1e t",i,·., in " wflf'k it 
would be a great practical benefit to aH persoTlB navi!l:Rting the Indian :'\eHS. 

There i8 so much misunderstanding os to the longitude of the flagstaff that l .... uggest that 
the longit.ude m hme should accompany the notice. so as to enahle u. t •• ".'·lJrtllin the exact 
Greenwich m .... n time when it i.. noon at the flagstaff at Fort \Villiam3• 

This W!l8 passed to De Penning, who oifercu every he:'lp from the:' Surveyor 
General's Office in Chowringhee ; 

The plan ... of conveying .. chronometer to the FurL.m.,)' eli>lily I". effected. The !'xpence ... 
would be palankeen hire, and a small relllUneration to th .. individual employed ... who must ... 
lose nearly 2 huurs ... from the office duties for that purpose. But ... !lXllI't mesn time could be 
shown by a signlil ut the IJh~el'\·atury. to be repeated at the flagstaff in the Fort.. ... ThiR ... 
promises greater exnl'tlleBa, and would ultimately be ntt"wled wit.h Ips. expense .... 

After the preparatory signal is made with the ball, it shoulrl be allowed to rail freely at 
the exact mean noon instead of being hoisted chod, up .... The effort I'e'luirl'd to uvercome 
the re9iHt..mce of n body from a state of repose tu uno of motinn wo "Id ol'clI~ilJn n 108S nf timet. 

He later reported to the Surveyor General 
that the signal for shewing mean time conunenced on the 28th JWLUnry IU8t L 1835]. and' hW! 
been continued every day ,quce ( Sundays excepted). The signals Rl'e made by hoisting a' 
blaek ball to t.he top of the .taff on tho office 5 minutes hefore noon. nnd ,,~ a preparntory 
signal to be followed up immetliately at the Semaphore. Thtm at the eXlld, mean noon, ae 
indicated by the clock and chronometer, the ball is dropped down lll>ltantoltneoll.!Iy, while the 
HJ).me i~ done a.t the Hemo.phor6 luulAr the management of a l1f1n·commis."3ionpd officer. 

I h6\'e ... I1"vot6<1 " great d ..... 1 of Illy tllno ... in tal'lllg O),Sl'\'vlltionH fur the rut<lllf the clod, and 
chr"norneter, and making the ~ign"I", ... but...have as.~ign"d t.hn! duty (, .. ::\11'. R_s. appointing 
B"bo" Xii Cornul (lh"",, t.o H."Hi.t [ .l~O ]5. 

The Ben'iee wall interrupted from 16th .July owing to the move of the office to 
new quart€rH [332]. anu the signals were not relmml'd until lOth May 1!l3i. 
from which dlt10 lhfl duty I'AA b(~n entrustod to )0[1'. He,," nil" two of tho Hind .. o cornputol'8. 
In the origiual pllln .. .it wa._ I'rol"'"OII to erect th" old wooden ohHArvatory IOn the top of a building 
of about 14 feet high, buL.it. o,,~urre,1 to me that. a pur-\m hlljldill~ might he erected at the 
ume (·0lIt .... and ... Cspt.aiLl I<'itzgorald [nI, H8]. the Civil Architeet, ... ordered .. pndta 
bwlding to I,.. eJ'6('t'ld, ... ~o that the whole obHervntory iN It good, RubHtllnt.ial, pucka buildingS. 

The signals now proceeded regularly, even though Govt'lfnment refused any 
speoial allowance for the staff employed, or for t,he engagement 0f an extra o.ssistant 
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on Hindu holidaysl. In April 11-138 De POllJling's refel'6IlCe to the extra. work 
~hrown on the computing office calle~ down an .indignant order !rom Everest ~ the 
effeot that nothing whatever should Interfere WIth the oomputatlons, and the !lIgnals 
were only allowed to oontinlle 011 that undElrst,anriing [108 ]~. 

The Hme ball was not always punchlltl ; 
This day, Monday the 18th ~ov"mher 18:19, the hall at the Fort wa.~ droppe,] at !l6('onds 

later than mtllm noon. The ball at the Smveyor Oeneral'R Office was dropped correctly. 
This day, WedneRday the 20th Novemher 18:\11. t,hA h,tll in th .. Fort ,I!'opped 331 BOConds 

after mea.n noon. 'l'''e bA,1l at the Nnrveyor nt'nerA,I's Offi"" wa.~ dropped correctlyll. 

From IS5!'i the 8ignal was changEld to I p.m. instead of noon, and in 1858 
a new time ball was installed at Fort William operated, from the Survllyor 
General's office by electricity. Responsibility waa later transferred to the Tele
graph Department, till in 1935 it .wns taken over by the Meteorological Office at 
Alipore, half the expense, Rs. 290 a year, being met by ~he municipalit,y·. 

ASTRONOMICAl, OBSERVATORIES ; ~hDRAS & Ll'CKNOW 

Though he had no administrati\'e relations with Hill a~tronomical observatories 
of Madras and Lucknow, the SIIl'Veyol' GElneral mainta,ined close profossionaJ. 
correspondence with them. He referred to both for corresponding observations, 
q,nd for data regarding circumpolar stars for azimuth observatiQns [96], and 
others for zenith distances [ 97 ]. 

After Goldingham's retil'ement from ~I&dras, the duties of Al!tronomer were 
taken over by Duncan Montgomerie until he was relieved by Thomas Taylor in 
1830. With t,he previous consent of the Directors, EYerest obtained Taylor's 
service!! at Calcutta at t.he end of 1831 to aSflist in the measurement of the base
line and comparison of the standard bars. 

In December 1831 James Herbert was appointed to Lucknow as Astronomer to 
the King of Oudh, by whom he was commissioned to organize an obserYlttofY ami 
purchase instruments. 

The oh."rvatory was fmUldHd in th" ,VOM 1832 by the IM," King "f Oude, Nu,sar Uddin 
Hydor, un(1 t.he first :\strflnnmer. ).lajor Htwbo[·t.. I,ht'n Doputy SIU'Voyor Genoml, WI\.:iI chosen 
by Lord 'Villinm Bentinek on ""POI[Ilt of his eminenl, 'luA,lifieati"J~', and long and arduous 
8ervico~ .... Major Herherl,. Imving mlt'\o the preliminary n[,'1U1gom"llt~ at Lucknnw, anrl 
ordered the rO'lui.qite in.ql,rllmentnl equipment from Englltnd. ,lied in ... 1833. 

He was succeeded in ,January 1835 by Richttrd Wileox, 
an oxeellent ohserver, B ~kilful mechm,ic, and prnpti~e,1 ('omputer, till well n.~ a tolerable 
profioient in mat,hemA-tips. He hltd, moreover, another rare '1nalifkation whkh ... pre.eminently 
fitted him for the post of A.~trnnom"r at a native cOllrl" He we" a diRtinguishelt oriental 
scholar. This ahle offipel' Imilt. t,ho nhsru'Vatory. pllt "l' t,h(l in<l·rllllll"nIH, I)r,~nlli"f'(1 the pi/m of 
operntion", aJl(( brought t.h" "b"ervatory into n "t,ftte of high affkiollry. Dm;ng the ('llnr"e of 
severn( yel1r" he has "oBRel,ed IlIl immonse ma.~~ of excellont. nb""rvntioJl>l, <'hit'Ry planet.ary 'lJId 
lunar, "nLl th"re[o\"O diffielllt to redllc06. 

Thfl "meridian instruments" were ready for use in Augn:>t. 1841, and the 
9hservatory was said to have been" the best equipped in India", wit,h inst,rumen~ 
of the highest. cloBs-a IUlU"R1 circle of 6 foetr-a.n 8-foot; transit-anrl an equatoriaJ 
ofmol'e than.i inches aperture by Troughton & Simms-with clooks by MOlyneux". 

The following extracts are taken from Wilcox's let.ters ; 
18t.h Jtmuary 18 ........ My firl<t llSRistant ... [ was ] oompallad by ill-h"alth to I .... ve l.uoknow 

at thtl ... mo t,ime that I Wll" cl1l1ed "way 0" regimental dut,y Ilt the anlt of bl.~t ye",'. The 
AsHistant ha\:inj( boon incapllcitaterl, ... I recommenrled the employment in hill place of three 
OOllcal,oll nat.,,!! youth" from the Allahabad ::ll.hno!' ... Highly AAtisfiOO .... 

7th Janmtry 1846 .... Mr. Airy ... pointeci out, thnt \ve ought. to take Itttvant"l!" of our more 
southern latitw{e to make great 1lI1mbu~ uf daylight ubservllt,jllns of the planet.s, ... \Ve IlI10w 

'LlDn. :tlJI(484-t1), 14-11--10. 'nOn. 348 ( 140-3), 15·-3-3S;304( ISI), 2~--I-38. '(101)1. Ga:.; 
Olln. 350 ( 141). • SUIte • ."..,", 17-1-1\l:ui. • from W811gh, Hl-II-4S ; DUn. 4112 ( ~3:!-4 ). 



116 GEODESY & ALLIED SCIENCES 

Clt'II'tainlv moot' a !ll""ut number, ... but ... we have ... a di.",l\'ontage bolonging to the high range 
of our temperRtuJ"t'. A tremulous motion of t·he Rtmo"phere ... 0cclll'8 ... dllring .th~ day; ... I 
hl",e frequently soon V mus jwnp away from the wire to the fuU extent of her seml:dlameter. 

One could not. wiBh for bet.ter observel'8 than our ... Hindoo lads, ... and I beheve that our 
transit obser\'Rtions. in which I take no part, ... will compet,e with those of any observatory .... 

Tht'1'e is no printing pres. at Lucknow, and Calcutta, the neaI'eat place possessing a pl'll88 
competent to such a ta-~k, ... is 600 miles distant. The King, moreover, thollj:1h willing to pay 
down at once 0. sum of 600 £ or 600 £, demurred to a large annual expense. 

22nd Jan. 1847. His Majesty hll8 placed £ 600 in m~' hands for prutting the fust three 
yeal'8 observations, separately, after which he is willing to grant £ 60 or £ 60 8.lUlIlally to have 
our re.ults printed in the Menwir8 [ RAS ]. if the Society will accept them!. 

No action had been taken about the printing when WilcoX' died in October 1848, 
and a year later the Principal of Delhi College Wl'ot~ from Lucknow ; 

Two months ago the King abolished the observatory, and the paper8 and inst,rwn8nta 
are ID charge of a native officer who neither know. English nol' astronomy. t;ome ye61'S pre· 
vious ... the King gra.nted six hundred pounds for printing tht' ohst'rvatioDR. Thi. sum is in 
trust of Mr. Wilaon of Ghazeepore, the Colonel's exe('ut,or an(l brother-in-law. 

The obsel'Vo.tions for thrt'E' years 1842-3-4 are reduced, and might at once he printed .... 
If you think it would be usefui to publish them ... or ... deposit them in lUllS. in your Society, 
or ID the Observatory at (:rt'E'nwirh, your Society have only to sxpress their views to .•. the 
Resident at Lucknow .... If the papers remain here, they will bl' dOlrt,royf'Ci by the white ants 
ID a few ye&rB or monthsl. 

No funds were available and the Surveyor General wrote in 1852 ; 
The instruments ... were constructed by the celebrated artist. Troughton & Si.mms about 

1833 to the order of the late Major Herbert .... The meridional inst,ruments are of the same 
size and power o.s those hitberto in use at the Royal Obsel'Vatory at Greenwich Rnd the Cam. 
bridge. .. I consider the Lucknow instruments valuable, and perfectly sufficient for 0. fim claas 
obsel'Vo.tory. In fact, they are far superior to the apparatus in the Madrll8 and Bombay 
observatories. The library, meteorological and magnetie apparatus, AA well as the equatorial, 
would be acceptable to my office. 

Waugh had ideas of getting a worthy observatory built in Caloutta, staffed and 
equipped from Lucknow, provided the instruments could be obtained free of charge. 
but this came to nothing. In 1855, shortly after the annexation of Oudh, he sent 
Strange to inspect the instruments and records which were in the charge of 
Bo.boo Ko.ly Charan, ... now Treasurer to the Residency, ••• formerly o.ssistant at the 
obsel'Vo.tory .... He appeared to me 0. person of considemhll' nttainments, and possessed of 0. 
complete knowledge of the working of the observatory. 

Strange spent a week at Lucknow. and found tho instruments in good order, 
except for want of cleaning and lubrication; 

The transit instrument and the circle ... both require cleaning ... but they .. re otherwiae 
ID good preael'Vation, as I satisfied myself by putting them in motion. Thelle ... are loco.ted on 
the ground floor, eo.ch in a lofty and spacious hall with ... boarded lIool'8. 

The roof is flat. The shuttel'8 of the roof are hinged, I bslieve, but they were partially 
out of order, and I did not examine them. The Wo.U shutters run in vertical slides, and they 
descend bodily entirely out of sight into the subterranean o.ppartments below. They were not, 
however, in working condition, some warping having apparently occurred. ... 

I did not see more than a Hmall portion of the I'tlcor(1., heing lmwilling to givo naboo Kaly 
Chunl the trouble of producing them for no defin.ite purp08e. He, however, was good enough 
to shew me a few sheets ( duplicate copy) of the circle ohRel'Vationq. These were neo.t1~' and 
clearly written in illk, and were reduced, but they bore no atwsting signntur(lS whatever. 

The observations st'E'merl to me, II.A might be expected, excellent .. -.. 
The ... replies by Daboo Kaly Churn to m~' questions I'fSpecting the recorrls ... point to 0. most 

distressing conclwoion, namely that 0. great part of the labour, skill, and money lo.vished on the 
Lucknow Observatory hBR been expended in vain. '" Tht' first atsp .. .is to rescue what remains 
of the observations from the uopredatioll8 of illt'E'cts and plM" thorn in AAfe custoriv lmtil 
opportunity offel'8 for having them reduced and published. ... . 

There seems to be very strong raaR'Jrts for rsslmliug work ilt Lucknow itself. If this were 
done. I believe that the obsel'Vo.tory might ba in full operation within a period of two or three 
months from the appointment of an Il8trollomer 0.0<1 888istant. ... There are Rtill at Lucknow 
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several mAil of the , ... tHbli"lullellt formerly (lmpl"y",1 wh" or" well ~c'lllaintflcl ,,:ith th .. ~lIb" 
ordinate dutiM, ... who wo"l,l pro\'e \,I'ry u>l6flll on the fil'!lt l'OAumptlOn of operatum". . 

Ka.li Cha.ran noted that rtlgullLl' observlLtiom~ both of Mural Circle ILnd Tra.mllt 
commen~ .. d in Septernool' Hl41...and .. "ntinuen uninterrllpted till th" ~th of .Anw~f, 111411;. the 
day IIp to whiph 1 wu>! th"re. From Heptl'mh"r lij4l t.o the end of 184,~ ~oth frans.t ~nd (.m:le 
observ .. tioD" wer" reducod. "xeept I .. st of transit obaervutioll~ of IK45. 1 he ho(~~ of ~quator.al 
obsorvations are nearly oaten up by insects. The grooter portion of the lIlllterll\ls .>re eaten up 
by inAOCts and whatev"r rem .. in are quit".oou"el .. s.~l. 

After the capture and occuplLtion of Lucknow in 1857, .Tame? TeIUla.nt had the 
opportunity of visiting the old observatory, and f~und that the lTL'itruments had all 
been dcstroyed. He found ., tllIlt the (toOl'S and wmdows had been removed and the 
dome of the Equatorial had heen perrorated by t\\·o or three round shot. but that the 
building itself was unhurt "2. . . 

.• Thus", writes Markhalll oo ltll t ht· work of t iw; O/lCt' fir,..t ·clas" ousel'vatory hill! 
been lost to the world. and it", r('eonm hav .. pt'ri~h('(i without r(,!l(lt'ring un,\' rPKnlt. 
to scie/lce "3. 

MAUNKTlC OBSERVATOBIES 

In April 1839 the Royal Society made proposals "for t.he efltablishment of 
magnetic observatories in various part:-l of...lndia" in concert with 
a naval expeditionoo.to t·h .. Anl.nrctir ll6Il~t, onnoo.th" est.ahli.hment of fixed m .. gnetic obs"r· 
vatori"" in various loealili ... of I.he BritiNh DominioT18, to continue during the absent'e of the 
expedition. oo. Observuton .... ha,-" hf'f'1I " .. Ier .. d to hA ""I.ahli~lu,,1 amply equipped and offi"ered 
for three years. 

Four stations were to be 6!lto.bliRhetl in :\I6fI" ... or Ceylon. and at Rome interior stat.ion nellr 
the Himalayas. and also ILt Bomhay, ." in eorrospondence.oowith the numerous European 
observatories engaged in similar an,1 simultaneOuH "bRervation. and placed under the direct.ion 
of observers who have become prl\Ctically familiar with the peculiar and dali"o.le manipulations 
required, by personal communicat.ion with ... Profeasor Lloyd of Dublinli. 

The Directors 1llldertook to co-operate. and to "cause an officer of Engineers 
from each of the three Presidencies, who may be at. home on fmlo', to make himself 
practically acquainted 'with the instruments". and to report to the Surveyor Gem.,ral 
on return to India. The officers select~d were Thomas Jervis from Bombay [II. 
307---8.317], John Boileau of Bengal, and Samuel Ludlow of Madras6• Ludlow 
was directed that. after reoeiving instructions in Dublin, he should go to Bristol to 
see the tide gauges which were being constructed there for the Company [IIQ] '. 
Later, Charles Elliott of Madras was nominated instead of Jervis to accomPany 
Ludlow to Bristol, and to take charge of an observatory to be constructed at Singa
pore instead of Bombay [ll, 307]. 

These three officers were placed on speoial duty from 10t.h November 1839. 
and were to return to India by the first ship of the new year. each accompanied' 
by three" RC'rgeant.s or sappers". Boileau reached Madras in June 1840. and Simla 
on the 24th of September, some wee"" before th" nrrival of his asElliltants wit.h the inst.mmentaY. 
He had taken observations of dip on hffi palti.nquin journey hy the way, at Allallltbo.d. Futtoh. 
gurh. BulandAhahr. Kl'mal. Ambula. und Bar at the foot of the hills on the rOlul to Simlu9. 

The observatory was established on Bentinck Hill that was later occupied by 
V.iceregal Lotlge. The site is c!eltrly shewn on a survey of 1872-4, height 7035 feet, 
distant about 600 yards west of Petel'hofi', then the Governor General's residence. 
The slopes to the south are marked BoiJeauganj1°. Observations were continued 
from 1841 to 1845, in spite of repeated efforts by the Governor-General to have 
them discontinued on the grounds of economy. 

• from Rtrange. to SG. 12-2-56; DDII. 601 (IM4). • HAS (",n)oo HllI. 1858 (2M7). "]\{nrkham 
(328). • under Capt. Jame. Clnrk Ro •• ( 1800-82) ; Kt. IMa; DN B. 'from Hel'll"hel; 30--1-39; DDn. 
343 (~30-7); Juhn Fredk. Her.chel ( 1702-1871 ). lot Bart. HISS; DNB. Dr. Humphrey I.lnyd ( lSOO-S1 ); 
of Trm. Coil.; DN B. • Samuel Edgar Owen Ludlo.... Mad. Engn. 1830-63. d. 1888. • DDn. 343 
(286). 13-12~O. • the." inoluded J ... B. OriBenth ..... ite. W. Craig, .... d C. Nuttall; JA8B. X. 111<&1 
(057~6). 11<'1 Pro"s. :ILl!. 1887 (11). 10 ... 10. Miaa. 331-0-~'; ocal •• 24 &, 8 inchfo. to milr. 
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The first that Everest knew of all this was a notice in a Ca,)euUa paper of 18th 
July 1840, an "indelicacy to myself whieh I am willing to pass over without com
ment". Whilst expressing the honour he felt at being connected with these plans, 
and bowing to "a deoision thus solemnly passeu by ... the Royal Society and the 
Honourable Court of Direotors", he asked "to be allowed to uisclaim all res· 
ponsibility as to the success or failure of...the magnetic observations .... and to 
consider the gentlemen conduoting t,hem entirely indeppllupnt of my authority". 

He suggested that the hills nort,h of Dehra Drill might, be more suitable than 
Simla, and asked o.uthority to purchase oertain scientific books "that I may revive 
my acquo.intance with a subject which I ho.ve for a long period been necessitated to 
lo.V aside "1. Government insi!lted, however, that Boileau should forward a copy of 
hi~ observations to the Surveyor Gpneral, who should forward it to thp Directors 
with his professional comment~. ]i~verest had hoped, he ,\\Tite.~ to Boilooll, 
that the G~\'ernme!lt wouln have let me off all connection with t,his ~ubject of mall:neti.-ID for, 
in truth, it i. one of whil'h my knowledge is of the "mall est po~sible, '" whether fI. re/!,tlrtis the 
t,heary or practiee. Besiues which. I huve hut fow bonks t!'6<tting on t1", suhject. e"popting 
~1. Biot'8 Traite ne Phy~ique, and Hur\ow'~ :lIagnetie Att,raetion. and sllPh like .... 

I am not to oseape, ... but am dOOlntld to U-l't lil{e Il dead wei~ht. upun YOll and, Ii.~ •. .it is 
obviouslr of importance to take delight, in Ewery oP('urronC8 to whil'h we are forcibl.v subjected, 
... even to the pulling 00 of" pllir of tight honts when in a hurry t,o got in tim" for tho Hteamer, 
drinking "ome wine, and so forth, therefore my best way i~ to get up the subject ". I hest may. 

You ara. I know, an able elraftsIDIln-it rnns in you,' family-perhaps you will. .. obli~e me 
with urawings and descriptions of all your in..truments. and, moreO\'er, lend me one or all of I.he 
following works-Taylor's Scientifio l\lemnirs-Gau.s'~ Inteusitas Vi. Terreatris ad )[enslU'tlm 
Ab80lut~m Re\,ocat ... -GallSS's Resultste-Poi. •• oo's 'Vorks on )lagnetism2 .... 

P .... y convey my kind rememhrance to )Irs. Boiloou who, T hopo, has not furgotten me, 
and remember that I shall be most happ~' to aiel you in replliring allY of rClur instruments 
that may get disabled, for which I haw not got bad mpaw3 . 

Two months later he paid a visit to Simla, leaving Dehra in September 1841 
[ 174], hoping to improve his knowledge of magnetism by "seeing the practioal 
working ". of the observatory. He reports in December on "the excellence of all 
Captain Boileau's arrangements", and recommends that he should take over responsi
bility for the observatories at Singapore and Madras, and the printing of all t,heir 
reports in Simla. The Directors then ordered that future reportli should be sent 
direct to England by the several observat{)ries, and that the Surveyor Generall:lhonld 
be relieved of further responsibilitr. 

The observatory was clo3ed down a.nd the staff dispersed towards the end of 
1845. The building was dismant.ied about two years later6. 

. The printing press attached to the observat{)ry accompanied Boileau first to 
Allah8.b&d, and later to Meerut, for printing in 1850 
A collection of Tablu A8tronomical. Meleor%gictJl. and Magneticnl, alao for determini"!l IM 
AUitudu of Mom'llai718 : comparison of French and English Weights "nd Measures, etc ; ('omputed 
in the office of the E.I.C.'S Magnetic Observatory, Simla, lmder the direction of Lieut. Colonel 
J. T. Boil001l, Enginoonl, Superintendent. Umballa. Printed by H.iohard Crln'oll, at the 
Hon'ble E.I.C.'s Simla Magnetic Observatory Press8• 

This press ... acquired a high reputation for the a~curacy o.nel neatness with whi~h ... its 
table· work was executed. After completing the object for which it WAA esl3bl~hed, ... it was 
transferred to the College for Civil Engineering at Roorkee. 

Abstracts of the Simla records were sent to the Royal Society, which published 
the meteorological observations in London in 1872. The original records and instru· 
ments which Boileau had paoked for Englo.nd on his retirement, were destroyed by 
fire at Agra during the mutiny. The whole of the six years' magnetical observa
tions?, including those from Aingapore were lost. 

In 1849 the Directors ordered that ElIiott should resume observations at Madras, 
but he died shortly after starting work on his return from England in 18fi2. The 

'IoMiI Dept. 2S-~; DDn. 402 ( 106-111). 'Sill,,\on Ikni. 1'oioooo ( 178/-11140), Fr.nch m .. tbn . 
• W,II' B";,. : DDo. 408 (82) .. 27-6-41. • CD 10 B., Mil., 27-7-42.( 4--0) ~ DUn. 401 (194), & 405 (103-4 I, 
10-10-42. MU Dept. 10 MiJ Bd. 1>-12-45; 000. "I ( 386 ). 080 Llb. D-b-14. 'R"~ Prog'" noD, 
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magnetic survey W311 then, in 1853, entrusted to the 8chlagjntweit brothers, and 
the instruments sent to England from Madras to be tuned up a.nd compa.red fOl 
the purpose. 

TIDAL OBSERVATIONS 

Tidal observations formed no part of the survey programme in Everest's time, 
and ill. a letter of Februa.ry 1834 the Direotors wrote; 

It w&~ not our intention to incur any cOfU!iderable expense in pursuing this object of science. 
The Tide Registers should be kept where this c&n be done without inconvenience, and at a. 
lIIIIaU charge.· Wherever scientific men may happen 1,0 be stationed within the tide.way, 
ihey would no doubt rea:iily undertake the duty, but it cannot be oommitted."to uneducated 
Europeans with any prospect of advantage. An incorre3t ro,~ister would be IIAel,,"". Hinee it. 
inaccuracy w,)uld unly mi.lead. 

We leave it to your judgement. therefore, to effect I,he ubject where it can Ut. done without 
inconvAnien~e. and .. t Amall expenAe. \Ve traruunit for your informA.tioll a memorandum 
prepared by ollr Hydro~apher. Captain HOl"sburgh, on the Hubje"tl. 

Doubtless in pursuit of thid policy duling the course of his reveuue su\"\"ey. Henry 
Siddons in I1l3" had a series of tidal ubservationl! takell on the coast, near Chitta
gong by his assistant c. w. Mullins3• 

In 1839 Elliott and Ludlow, of the Madras .Engineers, were deputed to visit 
Bristol to see the self-registering tide-gauges which wl're being made t,here by a 
Mr. BUilt [II7 ]3. The gauges were being mad" Oil the order of the East India 
Company in order" that a series of tide observationH shall be can-ied on ill variolls 
parts of India", and one of them was to he set up at Singapore under Elliot-t's 
supervision4 • A daily register of tides had beel} kept up at Singapore from Sep
tember 1834 to August 1831) by Mr .• T. Dim;. "an extra person" engageci by the 
Master Attendant at the request of ProfesRor \Vhewell. who published in the Philo-
80phical TmnsactionoS oJ the Royal Society' '14 laborious memoirs on 'fides, 1833-50 "6. 

Dias drew no salary for these observations, but was allowed a gratuity of Rs. lOOS. 

METEOROLOGY 

R"'gular meteorological observations were kept up at the Surveyor Gener&l's 
offices at, Calcutta, Dehra Drill, and MURsoorie7 r HT. 273]. Copies of the Calcutta 
registers. besides heillg published in the''!owrnal (~r fhe A,~i(/tir Society, were regularly 
sent to Everest.'s parson bmther at Delhi [33. 120], who kept IIp hi~ own ob!fflrva
tions and contrihuted 11 numb!'r of p:tpel'l:! on the RubjeetR• 

Interesting records were sent to the Survevor General hv Dr. Rhodes at Cherra
punji. widely k.nowll. a~ the st,ation with the h~aviest rainfll,li in India. being perched 
at the head o( the sout,h-ClMt e~carpment of the Khiisi Hills [III. 64, 273]. He 
writes in April t831, before the monsoon ; 

Tho baromewr and thermc.meter are ... in a room openin!( by a. ~I ...... door to the westward, 
by which the "parl,mant is li!(hted. It is ,"ery ~mall and ... ha.s to "on'o me for bedroom, 
~gg8.ga. and (w!lryth.in.g ",Ise but dining; ('on"aquently it i.. much warmer in the morning thlUl 
It ought to be. Dnrlllg the clay. howe""r. half of the folding (loor is "Uowfld to remain open, 
BIld the temperature of Ihe room i. about the ~'\m~ ". Ollt of door8 in th .. Allt,cle. The 
barometer stands behind tl~e op,m half of the cloor. A.nrl i~ t,hus prott,y f!'eEIly oxpo8ecl. but 
Nqltlre8 Rnm8 care to Bhf\de It, from th", evening ~lIn. 

I ClI to B. ( Pub I. 24-2-34 & I -.;-:I.'i. wit,1t molnn. (lit Mnr. n"pt. obslI'. ut KidderpoM' Dook •. 
·~ASB .• VI (!l4!1"l: ~lltrkhltm (2J2-3), "r. n. Bunt (If SIII.ll St",,<t Court. Bri\ftol. '.Io48B. XTU 
(11). IRH ,( ~xvn). T:dK\ R.gi.tor •• Ringnpnrc ••• /un,,·Oct, 1842. 'Rov. Will. Wh"wl'lI (171)>-1868) 
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The temperature of the air is then, I believe, correct. For the evaporatin~ surfaoe. the. 
thennometer, ha\'ing tho bulb covered with " piece of m\l~lin thoroughly wetted (after the 
manner shown me by Captain Herbert ), is hWlg close te the dry one, and seldom is more 
than 26 or 3 degro~s below it, ofton ... nearly the samo [ m. 249 ]. 

I have ... boen Iwting incorrectly in keeping tbe thermometers indoors, but we had no 
place hero to put them where they would be safe but the room before mentioned: ... 

The climat ...... has. during the months that wo have boon hero, felt anyt\ung but damp. 
except whell thl> occo.sienul cleuds I1re passing and envelepe the hills undo as te the salubrity 
of the climate, tho present healthy state €If the detachment speaks highly in its favourl. 

Again, in June, shortly before the commencement of the monsoon ; 
The remark in the Hurkarah2 that the rain8 had set in wit" great ,'iolence at Oherra 19 m

correct. By a reference to the Table, it will be observed th>Lt for the last 20 days of the month 
[ May] the weather hil.8 been remarkably fine, and almest free frem rain. By a solf-registering 
thennometer set at the beginning of the month._.the tomperature durinq tho d"y has been as 
high as 76°, and at night a.~ low as 56°, The climate now i.~ very delightful, and surp_ 
t.he finest summer menths in England3• 

Everest encolU'aged his surveyors to keep up meteorological records, and writea 
t.o Murphy at Agra in 1833 about a raingauge ; 

Data.. unles.~ they are 8('cUl'ate. are WOI'8!' t·han no dat~ "t. all, and do more mischief than 
benefit by prop8~at-ing error. As you a·re an in!!,elliou~ pemoll. I ",iAh you would try to 
manufactllre 0. raingauge 011 the principle of th"t which wa.. offererl to me for R~lo laat year .... 
\Vhethor tho thing will answer I do not lillow. hllt t·he principle i. cleyer, and if tho pivots 
of the wheel-work be highly polished in the fimt instanc", and all kept clean. and slightly 
touched with goo6e oil, I see no r"a80n why it should fail. 

Little riee .... of agate fer the pi\·ots ... would holp to preserve the motion. ... \\-here se much 
moisture is concerned steel pivots would net do, so that you must get tho hardest brass_ ... 
The ad"ant.age €If the Itfrangement is that it rendem yeu indepf'ndent of evaporation4 • 

In 1839 Bedford reported that the" upper rain gauge at the Surveyor General's 
Office is quite useless for heavy falls of rain, as it shows but two inches", and he 
indented for one with cylinder 4 feet long and 3 inches diameter, with a cup of 
6 inches diameter, to be made of copper. 

In 1832 an Indian Committee of the •. British Association for the promotion of 
Science" was formed of gentlemen in India. having "the science of Meteorology as 
one particularly fitted for ... early attention". The first members were Sir Edward 
Ryan, a High Court Judge-George Swinton, Secretary to Government-Richard 
Benson, Military Secretary-J ames Herbert, Astronomer at Lucknow-Dr. Turn bull 
Christie, of Madras Medical Service and James Prinsep, Assay Master. The last
nl\med, being Secretary, asked that the Surveyor Genera] might supply all the 
instruments he could spare, and reported that "the Madras Government has been 
induced to write to England for twenty complete sets of the best meteorological 
instruments"& . 

GEOLOGY 

There had been no official geologist with the Great Trigonometrical Survey since 
the time of Voysey [m, 264-6, 508-10], though James Franklin had applied for 
the post without success [m, 499]. Everest encouraged all his surveyors to make 
collections in an amateurish way, as indeed, the Directors had particularly asked_ 

It is all invariable rule with all my suborriinate~ to collect specjm~rB at my different stations, 
and give descriptions of the formations of the countries we psa. through, a duty in which 
Lieut. A. S. Waugh ... stands pra-ominent amongst us [ 271 ]8. 
Reports and specimens were generally passed to Everest's brother, who was a. keen 
geologist, a.nd contributed a number of papers to the Asiatic Society7. 

In one placeS Everest refers to the geological work of TumbuII Christie, who had 
worked in the South Maratha country, and written many papers for the Edinburgh 

1 DDII. 264 ( 102-4 ), 2-4-31. • Be71{JQ1 Ha.Iea.... 'Ch"""pnnji, 4,465 ft. ahove "eo. [ m. 273 n-7 ]; 
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New Philo8ophical Journal'. No official encouragement was, however, given to 
John Campbell, oue of t.he Madras surveyors, who was an enthusiast on many 
subjects besides his professional survey [ 252, 259 ] and writes from Salem ; 

With l'eg8J'd to the Qflological Survey, ... it is impOl!Sible to 86y ... of what advantage it may 
pruve tn Le in It minflralo,l(icRI and commercial way. lint lately only I have discovered in. 
exhauAtihle Rt"",,, of Curhonate nf Soda, which ... c .. n be easily purified by crystallization, and 
which It cnmmerci.u gentleman iH nnw t,rring to introduce into the market in England. A 
supp\y ... would be invalutlble, jUllt...when the supply of sulphur required for it..q produotion in 
Eng\ancl has bE'!~n cut, off. whilE'! ... pure ~alt ('an he here produced for a mere nothing .... 

I do not profpAA to he what iA ('Rlled R Geolngist" never having .tudi~d in England, and • 
... Like Dr. BORZC2• nm in('lined to di~hAli"ve Chfl corroctneRS of tllO theories of the whole scionce • 
... I pussess u tolerable knowlfldge of minE'!rnlolo(y to enable me to dflScribe rocks correctly. and 
also a tolerable knowlAdge of ehemistry to flxamine some Imknown onee .... 

My plUll is to complete nn tll·Curtltf, ... dAS('riptioll of the Geology and Mineralogy of this 
district and a geologicul map .... 4 mil". t.o all inch, in which I hltvo ... made considerable 
progl''''''". and hu\'o Jlllbli.~II"d n short ,'Ccolmt. of re,;nlts in the 26th ~o. of OUI' journal. ... I 
tholl flll·l.hAr propose ""t"IIl\inJ.( the ex.,minatinn and the map to the whole of the ... poninsula. 
sout.h of 1\1adr",., u"ing the atl"," sheet,.. to (·olour .... Any practical g"olo!{i~t will see ... that with 
a Io(ood teleapopo, UII(I ridin/l over it, once or twice. 1\ very tolerable ide .. of the geology may be 
... rapidly obtained. Furthermoro, we have no scientific account of South Indiu at all, and 
my map of Salem and the Barramahal [ I: 113-4 ; pI. 9 ; IT, pI. 16] will be the first geologica.l 
map, I believe, e,'er published in Indi" [111. loti. 268, 449, 457,510]3. 

Campbell continued these researches without official authority until he was 
reverted to regimental employ in 1844. 

Several surveys of geological interest mostly dealing with coal were made by 
the Bengal surveyors. In 1832-3 Waugh and Renny kept useful notes cn their 
survey through Rohtiisgarh to Jubbulpore4 [24, 271], rart of the Bame area l:eing 
covered by Wroughton's revenue survey of 1841-26 [228]. Waiter Sherwill also, 
in the course of his revenue surveys between 1842 and 1851 [184]. made a. 
Geologi~al Map of th" northern front of the Vindhya Hills, extending from AUahabad and 
Rajrnahal. shewing nil the known coni beds of tho.t tract; also of the silver, copper, lead, and 
antimony loca\it.iea, Ill' well BA the principle irol1 measures. With vertical sectiom. 

It covers the whole country hetween pILrallel 22' and the Ganges, and etretches BB far as 
Calcutta8, 

• Ed'n .. NPIo J .• V .. IR2R (292-304), etr., JASB. X. 1841 (933). 'Henry Samuel Boasc (1799-
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CHAPTER VIII 

REP AIR OF INSTRUMENTS 

MClthem'lticCll Instntment Jfaker - Calcutta Workshop - Field Workshop
Astronomical Circles. 

EVEREST had long l't'cognized the nelld of a skilled mechanic, t,o keep hi!! ins
truments at high working pitch, and whilst in England had &.~kerl the DirectoI'll 
to send such a man out to India, so that ntiuabll' in"trunll'nts 

may be repaired without t,he Ins", ri8k, nnd "ttendant, ex!'encM of hoing 8"nt h ... nA. lll"tru· 
ments ... not...of sufficient. \'Idue to warrant being sent. horne when.",er they happ<'n to be 
injured are now thrown ..... ide os lumher [Ill, lj8 .. ()0 : IV, I H J1. 

1 had fnT years been convinced of the noressity ... of hoxing Cl go",l prartinal nrtiHt of this 
ch ... ;.q nt, one of the three lndi.m pre.<i.lencie>< .... Mr. 8arl'Ow was int·roJucAd t.o my R('quuintanre 
in Jllnunry 1829 by :\lr. '''iIlium Ri .. hardsnn of t.he RnYRI Ohsen'ot.nry, who w .. " Itt that timn 
as:ri8tin~ me in computations ('otmect~d with the Great :\feridional Arc [ II1, ~<)h-7 ]. 

I found him an intelligent" clever, person, one of the prindpIII workers of tlie /fllde. Hi. 
chara<'ter stood excoodingl~' high with the most. eminent optici8J1R in London for ability, punc, 
tuality, nnd llnimpoaclmhle intog:rity, und from the profitA of hi~ Amploymellt hy Trollghtoll. 
Dollond, .Jones, \Yatkinll, and others, he cleal'".1 b .. tweon anI) and 400 £ per year. 'Oo I harl no 
Bcruple whate,'er in mentioning Mr. Barrow, /lnd my prop0f<nl Wit" readily accecl .. d to by tho 
Court of Directors on his produC'ing tl'stinlllni .. ls highly ,,('editable to himH<'lf2. 

Barrow was appointed on" sa. Rs. 500 and, .. hou~e rent for himself and workshop, 
sa. Rs. 200", and accompanieli Everest to Calcutta, where accommodation was found 
for him and his family over the workshop [ 125). He was soon fully employed 
collecting and training his staff, fitting up the machines, and helping with the nt'lw 
base-line apparatus [ 45-6). When, however, Everest found time to look into the 
workshop, he discO\"ered that Barrow did not like interferenct.. He was over 40 
years of age, and of sturdy British character, a.nd it was not long before t,he 
Surveyor General took except,ion to a. freedom of speech that was new to him: 

The style in which you presumed ye,_terday to IWcost me WIl8 such !LA to be totally incom· 
patible with OUI' relati,'e situations. '" For many days pOilt I have perceived an inclination 
on your part to bl) oft'ens;-'". ... After imputing to me 6n assertion whidl I never made, you 
rudely and Ratly eontrBdicte.1 mA twice. Oo' The tone ane! manner which YOll ABBUlned wore 
insulting and oVArhearing in the extreme, alld t,nhlliy at vRriunee with that respect ... whiC'h I 
will insist "n prooerving in"iolat" .... 

It hlls been my study ... to make your "ondition It." ,"nmr"rtnhle ... AB J ,",oHld, '" I huve 
exerc:if!6d no vexatious or unnec:'""""ry l'ontroul over you, hilt have left YOI1 the froo use of your 
OWTl judgement to an extent quite unusual in this service. . .. If you ,"ompel me to hOlve recollrse 
toOo.higher authority, you will ha,'e youraelf only to blame". 

Everest thereupon laid down meticulous rules for the conduct of the workshop 
and its staff, and for the submission of regular daily repol'ts and-to establish his 
authority beyond further dispute-sent a copy of these to Government, together 
with a detailed account of the unseemly wrangle that had taken place. Government 
supported hi" 1I11thority; but doubted the wisdom of some of the rules which seemed 
""aielllawI[ to impair rather than to promote the efficient'~· of the establishment "4. 

Though Barrow gavE' EVerl'Rt an assurance in writing that hI" would" always 
be most ready and happy to attend to your orders", there was constant friction 
between them. and though Everest, had given permission that extra-departmental 
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work might be undertaken BO long as it did not interfere with work for the survey 
[ 1 27-q ji, he reports later that Barrow had "in diverse instances aot.ed in direct 
violation of the rules which I laid down". 

The dailv report flOr the month of ,June ... will show that only 2 men have boon regularly 
employed in' the work of my department, an.1 2 otheM for 5 (lit ye ea~h, whilst the time of the 
rest has been taken up in shot.gaug~ and. other matte!'!! clOnnecterl WIth the Arsenal. ... 

I loft ... the 18·in("h Altitude and Azimuth II18trument ... flll but complete [ '43 ], and 
though ... it was urgently wante.1 for field operations, yet it too has been put aeide for the at"ll6I1al 
busm"ess, and ... l"flnnot be sent with the rest of the inetrument •... to the Upper Provinces'. 

In the "onstructinn of tI", large theo,]olite ... Mr. Barrow haR t,akan upon himself to over· 
rule ... mv arrnnjzement, ... The first nrtists in Europe ... never took so much upon t,hemaelves. 
Mr. Tro~,ghton,if he had any objection to offer to my propositions, offerorl them in the first 
instanoe but, having on"" "grAB,1 on the feaaibility of any plan, he never took upon himself to 
deviate from it. 

Mr. Barrow i~ 0. p .. rsnn "r. .. no celebrity, and-further than his being an able mechanic·-his 
opinion .. .is of no weight whatever ... , Astronomers anrl geodeAists are the best judgeR of the 
instruments which they "TB to • ",e. I ... hopo that some method will be devised of e,,"uring 
Mr. Barruw's due obediell(",6 to my authority for, if that CBIUIOt be done, •.. the object which 
80tuatad me ... to incur 80 Iflrge an additiono.l e"fl"ll88 will be entirely counteracted. 

I di.1 not include !VIr. Barrow's name in the party to accompany me into the field because 
his removaL.would h .. vEI interfered wit.h the "onstruction of the very two instrumAnts ... which 
I con("lurl"d would by thi. t,ime hllve been finished. Neither of my anticipations has, however, 
been ro"lize,1. ". The remp.ly .. .is to place Mr, Barrow, like all other individuals of my Dep"rt· 
ment at tho Presirlency, lliroctly undor ... my Chief Computer, Mr. De Penning'! [ 108, .141 ]. 
Government did not agree that Barrow should be placed under De Penning, but 
made him understand that he must obey orders. 

In l!l37, when Everest found it imperative to have drastic alteration made to the 
new astronomical circles, Government permitt~d Barrow to join him up-country 
[ 98 j, anll hand the workshop over to De Penning4. As the move was to be .. of 
a. very temporary nature", involving .. increased establishments and additional 
expence", he was allowed an increase of one third of his permanent salary [ 127 ]6. 
Leaving Calcutta on llth August" he reached Dehra on 13th September, and 
writes cheerfully from Kaliiina during October; 

It is certainly annoying that we (".annot get either workmen or tools, but I do not fear of 
being able to complete the alteratioll>! to the cir("las with the present means .... 

Many thanks for the obliging offer of your hOllse, ... but we do not stand in need of it, BB 

we have hll8tily raised a placo with lIlud walls, 20 feet long, 7 wide, which will anewer every 
purpo~e for cll8ting and forging, 'Ve h"ve already cast in it ')ne of the ende for the base of the 
pillars, and the fuur platforllls for the outriggel":l, btlSides smaller pieces. ... 

In tbe daytime the weather hore "till oontinues ·ntnlerabJ!' hot, 88 0
; ••• early in the morning 

it is only 50', which is pleasant enough6 , 

The work to be done was by no means simple or straightforward, and Barrow had 
several mishaps, due, no doubt, to tho makeshift local arrangements. After a few 
months considerable ill-feeling was engendered, which culminated in his refusal 
to "divide" the new circles as Everest df'sired ; 

When Mr. Barrow was with me at K"lialllt in October of laRt year, Rhortly arter his IU'rival 
from .~I~utta, I explain~d to him.'t plan."of dividing oircles very eXlleditiously by copying 
the dlvlHlOns of one preVIously dlVlded [ 13.1--1], aud he then not only distinctly gave me to 
under8t1md that he thou~ht my plan very likely to be Hllccossful, but assured me that he would 
do hi" IItmo"t to render it RO. 

III this frame of mind he seems to h"ve remained until the 29th August. '" On that date 
he asked me to lot him havo 8 months loo.ve, and 011 my replying to him • get tha work done 
fll'Bt' ... he got RO angry th",t I wa.~ obliged to can him to orrler .•.. 

Abollt. three days ... fter this, he again accosts.l me in the workshop in a tone of increased 
anger .... I believe he 8aid ... 80mething to impugn my plan of dividing, ... but his ]l&II8ion 
seemed ... to have 80 far gotten the better of his TBwoon, that I neither c1e8rly W1darstood what 
he meant to say, nor do I believe he understood himself .. , 
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Finding t,hat no lrtel'B were being to.ken ... to procoed wit.h t,he ,livision of the circleR, '" 1 
oodrel'086ll him Il lett<lr Oil the 5th November, in whioh 1 ent.ered into a detailed deMl'ription of 
the method, ... in UIlSW6l' to which I receiven Il letwr ...... lJeging inahility t,o ,Iivide the circles 
at, a 11, ann dee lining all further di.~cussion. . .. 

If Mr. Barrow C'lIUlot, or will not, didde illBtrllmentM, he i.~ not require, I in In,Lia. Ther .. 
lS nothing whawvllr, saVl' this, in which my 8ub"\S8istant, Sa.id }[ohsin, is nol. his equal, anti ... 
[in] ma;lY points ... his superior, being in far better prActice 118 a workman!. 

To Barrow himself Everest recalled that, 
when you fil'i1t offered ~'ourseLf to proceen to Ill!lia, ... you ..IeaJ.·I.v g.",e Ille t.o llnoersta.nd 
that you were able to divide instruments by the ho.nd .... Since y01l1' an'ival in India you have 
succeeded in dividing the 3·foot circle of the old large theotlolite in ... malUler altugether masterly, 
... to my entire satisf6<'tioll [[3-1. q~] .... \Vhen you stlLle yntU' inabili!,y to .livide the new "irrl .... , 
... you ~U8t mean 1,0 say that you are IIlIable to tin 80 hy the method whil'h I HLlggElllted ... 

I n.m not wedden t.o ony particular met.hoo : dividing in.~t.rlJments iR not my bllSill.,..... .... 
The ilivision of bot·" the new circles must ... be efiel't",1 before ynn quit, the l:ppar Provinces . 
... Your are at liberty to proceed with the division in YOllr own way .... You willl""e no time~. 

As nothing would induce Barrow t.o adopt 11 mort' reasonable at.titude. Ill' was 
sent back to Calcutta and discharged on the 19th April. 111:19 [91:l, IJ4]. 

During his absenct' up-country, charge of the workshop at Calcutta had bt'en 
nominally vested in De Penning, until in November 1838 it was entrust.ed to Ernest 
Gray [rn, 218; IV, 128]. vVhen, therefore, on Barrow's discharge Evt'rest pressed 
for the permanent appointment of that t'xcellent workman Saiyad Mir Mohsin 
Husain [ m, 485 ], Government pointed out that ""'Ir. Gray is already in charge of 
Mr, Barrow's establishment rect'iving ... 1I salary of 3;jO rupees per men~el1l, and ... as 
Mr. Barrow was appointed by the Court of Directors, the nomination of hi!! ISllcceSJj()r 
... rests with the Hon'ble Court". 

Everest thought it unfair to allow the temporary appointment of Mr, Gray to 
stand in the way of Mohsin Husain's promotion; 

)Ir. Barrow was appointed ... for t.he express purpose of. .. keeping in onler the instruments 
of the Great. Tri/l:onometriral Survey of India .... Since IsI. Jllly 1835 no wnrk ... for the G.T. 
Survey has boon executed by Mr. Barrow's establishment in ('111~utt&. :\[Anifold ... dutie8 for 
which :\Ir. Barrow woa expressly nominated have all been executed by Seid :\Inhsin under 
my guidance and, ... though Mr. Barrow received the salary, Said MohRin did the duty .... 

Mr. Gmy ... hnlds temporary chtlJ'ge ... at the Presidency fnr 6 mont.h~ ... from th", 12th 
N ovemberS, but that establisbment might, be abolished tomorrow without, detriment. for ... 1 
shall never require any work whawver to be executed for the G.T. SlU'vey by Mr. Oray whilst 
I have Seid Mohsin .... The wmporary ocoupancy ... by ~Ir. Gray ... may ... promote t,he repair of 
the instrumentM of the Revenue Surveyors, but that ... is quite another question' [ 128-<) ). 

Government still hedged and, whilst suggesting that Mohsin Husain might in 
time succeed to Barrow's post, and "as there is now no very delicate or difficult 
work to be executed for the Trigonometrical Sw'Vey", appointed Alexander Boileau 
to take over charge of the Calcutta workshop, in addition to his other duties, whioh 
he did from 1st December 1839, holding charge till 1843 [ 129]. 

In the meantime the skilled services of Mohsin Husain were in constant demand 
in the field. For the zenith distances special arrangements were made for him to 
travel by diik to help Waugh at Kalianpur, and then return to Everest at KaJiana; 

Astronomical instruments ... are even more delicate and more likely to get out of orcler ... 
than mlU'81 circles, besides which in travelling over a journey of 400 miles anri upwards, over 
wide and stony roads, they are exposed to more and greawr accidents. 

Now, if a screw were to get 100116, ... or any like ~oident arise in one of the mural uiroleA 
at Greenwich, that instrument would only be powerless until the coach from Charing Cr088 

had brought up Mr. Sinuru!, or Mr. Jones, or Mr. Dollond, ... armed wit,h all t,he skill and 
appliances of I.ondon workmlloll8hip. ... 

But in 01U' C81!e, if a screw were to get loose, not only would the instrument .. .lie idle till 
repaired, but ... the other instrument operating at 400 miles from it would likewise be rendered 
null by the want of simultaneity .... The only safeguard ... is to send ... Seid Mohsin to KalianplU' 
and baI,k by dak, for which ... authority may be granted ... to inCIU' the expenr-e& [99]. 
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Everest reiterated the Mir Sahib's invaluable work [ 130 - 1 1 on 
helioLrope •• IBmps. barometer pumps. theodolite., : . .roverything in .hort. w?idl f'Ollfltil.lIteR t~e 
duty nf B mathemBtif'al instrument maker tn rep.ur, e"(,Il8(hn~ by.fnr winch Mr. Rarr.nw dId 
in the Bl\me period. though the .alary nf R •. 600 pt'r month w6.~ paId tn the latt..,.. whllRt. th" 
wlfriendeLl Reir! received nothing for hi. toil bllt the Bati.f.wtion of my poor BpplBlIHe .... 

The two Mtronomi(,,al ('ireleM - ... if it hart not boon for Rain Mnh.in, there wonlrl havo hoon 
no proHpt'('t whBtev..r of bringing th .. t (leli(,Bte ... job to a terminal.ion .... (f Mr. Barrow ha,l 
eV(lr ciro"mod that it woulr! be pro.ctip!!.ble ror I.he :-laid to make ... "nd """" thA ('utt-ing 0001 
with expertness, he woulr! have thought twice befnre hA broke out int.o npen <Iisoberiience. . .. 

In 11132 ... 1 dirl ... work with my own han,ls at the lathe and fil .. , but"" B workman I WIM 

evon then inferior to Heir! Mohoin, and now Bill no more fit to compare with him in that line 
than I am in Divinity with my LOf,1 Bi"hop nfCalcutta. or in lBW with my Lord Chief .TnRtioe. 

I founr! him in Calcutta in 1830, little pri7.ed by anybody, deeply reg"'ttin~ his f"Mner 
kind patron [11IBCker J. and ... half diRpoRori to ret.urn to hi. native ('nuntry .... Bnd ... I WRIJ 

not lunl( in perceiving the diBtinguu,hed qualities which rnark"d th .. Seid .... The .. .irritable 
tenden('y of Mr. Harrow ... rerulered it prud.mt...to lDake my"",lf "" independent. "'~ I '''llIld of 
his ~er\';cBl!, ... nd 80 early"" 18:12. wh .. n this cross.grained I"".on wl\.~ und..r ... hill fi .... t periodical 
fit of p .. rve..,.ena.~, I wu,s en .. bled to cOlIstruet the must "elit' .. te pltr!,B of the complicatod 
"'pparat,," fur l'ulllparil\~ bors or chairu< without his aid. ... through that of Sei, I MohRin. ... 

He ha. been present at the measurement of 3 hll8BB .... \Vhenever any portion of the corn· 
plicated baRe·line apparat'L' Wtl>! deranged he put it tu I'ight~. \Vhen the large theodolite by 
Trollghtnn wAA found at tiNt trial unfit for work, he rectified it. dofect. [ q [j. When th" 
reverbemtory I .. mps ... we", still use\e ...... he rendered them emin .. ntly efficient [ 88-9]. \Vhen 
the cr ... nes ... were unBv ... ilable rllr ... rBi.ing tha lurge theodolite. tll th .. smnmit. of tha observing 
~e1'8 [ 8) j, ha constructed othe ....... I have nut to record one inilt ... nce nf rtlln"tance t,) 
undert ... ke, or failure in affeeting, what I have entrtL.te,1 to his m .. n ... gemenl .... 

A8 to the salary, ... where will ... person be procured the equal of the Seid for the sum of 
360 rupees per wonth? Mr. Bl!.I'row is a rair specimen of wh&t might perhBpH be obtained .... 
but he cost-... all in aU, houso, workshop, traveUing expences, etc.-not mllch les .... th.m 
1,000 rupees a month, and was insolent into the bargain, an" ~<'emed to think he conferred a 
f ... vour on the ElIBt Indiu Comp.LIIY by serving them at .. Il. ... 

Though I\[r. Barrow was a skiLlful workman, yet, latterly &t least, he W8<! really not 80 

expert lIB Seid Mohsin Bnd-BB to the practical part of conveying in..trnments on the maroh, 
and the various wants of parties in the field, ... or doing anything out of the mere routine of 
his own particular busill"",,-Mr. Barrow was about a.~ completely helpless as Ileed bel. 

Reference was ma.de to the Directors, who accepted "Seid Mohsin as a. fit 
successor t.o Mr. Barrow as Mathematical Instrument Maker", but left his salary 
to be fixed by the Government in India2• In spite of Everest's recommendation 
that he should be given Rs. 350 p.m., with charge of a. depot of instruments 
a.nd a staff of artificers up-country, Government ordered that he should be stationed 
at Calcutta. with a. salary of only Rs. 250 p.m'l and designated 'Head. Artificer 
in the Department of Scientific Instruments 11. Everest protested so strongly that 
the Directors then ordered that he should be termed "Mathematical Instrument 
Maker, and ... to the greatest possible extent...[ ma.de 1 available to the trigonometrioa.1 
surveys ... as recommended by the Surveyor General "4 [ 131 ]. 

CALCUTTA VVORKBBOP 

No. 7/6 Thea.tre Street was leased at Ra. 175 p.m. for a period of three years 
from 1st December 1830 "for the personal accommodation and workshop of Mr. 
Barrow, Mathematioal Instrument Maker" [ 122 ]6. This was not in the present 
T~eatre ~ad, but somewhere near Lyons Range, north of Esplanade East8• It was 
stIll occupIed by the workshop in 1838. 

This house.:.is the property of Baboo Seeb Pel'BlLud Ghose .... IT rented for a abort period 
the owner reqUlI'88 200 ru~ per month, but if taken on a lease of 3 yeBl'9 it can be had for 
176 Rs. per month, taxes moluded .... A ground plan is annexed. The ground floor is dry, 
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a.nd consist. of a ... middle room 38 feet by 22. lying nearly north and south 10ngitudiIlBlly. 
On the east side are two rooms 18 feet by 16, and a similar number on the west side. On 
the north side is a room 18 feet by 7, thoroughly protected from the rays of the sun, ... 
which ... adapts it well for the purpose of a dividing room. There wiU, therefore, in the lower 
floor be quite sufficient room ... for ... workshops and store rooms .... 

The first floor is laid out similarly to the lower floor, a.nd wilL.allow for the private accomoda
tion of the artist and his numerous family .... I...can find no house so well calculated to the 
purpose on so Iowa rentl. 

"Quarters No. 8 in the Rampart Barracks in the Fort" would not be suitable, 
wrote Everest. as there would not be room for Barrow's family and because, 
after closely examining ... the different rooms, and their situation with regltrds to light and 
aspect, it is my conviction that they never can be converted to the purposes of 11. workshop .... 
He would ... find it necessary to place together in a room a lathe, a vice-bench, and an apparatus 
for dividing. But .. .it is essentially necessary that the dividing room should be kept quite 
separate ... under lock and key, a.nd never entered but by the artist himself, or some one in 
whose discretion he particularly confides. 

Ba.rrow was allowed a writer, 4 armourers, a turner. a carpenter, besides peon, 
dv.rwiin, and sweeper, and "authorized to eubmit ... a monthly contingent bill, '" and 
to indent on the Arsenal for such castings in brass, a~ well as tools or materials as 
... can be supplied from that source"2. In May 1831 his staff was increased" as a 
temporary measure" by 4 vicemen @ Ra. 7 each, 1 turner @ Re. 8, and 1 carpenter's 
mate @ Rs. 9. Work had been started on the circular instrument by Harris 
[ 143 ]-Lambton's Great Theodolite [ 142 ]-Cary's repeating circle-the boning 
instrument-and the comparison of the steel chains against the parliamentary 
standard [47 ]1, 

lt was not easy to find workmen of the right type and, when a consignment of 
instruments came up from Madras for repair, Barrow preferred to put it aside 
rather than engage unskilled men [127 ]4. Everest issued precise instructions 
rega.rding the mana.gement of the staff [ 122 ] ; 

The artificers ... are public serVBnt.03. No new artificer is to be engaged, neither is anyone 
to be discharged ... witbout the knowledge and approval of the Surveyor General. 

No artificer ... is to be employed ... [ on 1 private instrument.03, unl988 ... [ these are] to be used 
in the public service, for which the express sanction of the Surveyor General is necessary. 

A present state will be furnished every noon to the office, ... accompanied by a state
ment of work executed since the preceding nood. The establishment will be mUBtered on the 
1st of every month at the Surveyor General's office at 8 o'clock in the morning .... 

An acquittance roU will be drawn up every month and duly signed by each individual. 
Men who absent themselves, except on the ground of real and certain sickness, or on leave 

expressly granted, are to have their pay stopped, ... and the ... deduction ... carried to the aocount 
of Government. Leave of absence is to be given in the first instance by the :-'Iathematical 
Instrument Maker, but wiU not be valid unless sanctioned by the Surveyor GeneralS. 
On Barrow's protest, a monthly change statement was suhstituted for the muster 
parade and acquittance roll. 

He particularly resented Everest's constant interest in the progress of work and 
refused the services of Mohsin Husain ; 

I hope the instruments I have undertaken to repair and alter may be left entirely to my 
own execution anrl performance. ... When you lately personally proffered me the assistance 
of your oeparate establishment, I then declined, BB I now again do, accepting Ruch aid 68 inter
fering too much with my own bUBin9B8. 

You must, I am sure, see the propriety of my not accepting your mechanical assistance. 
but yet I shall always be happy ... to afford you mine in instrument.03 you may undertake to 
repair at your separate establishment, but ... it fonne no part of my duty to teach others'. 

He complained of f absenteeism'; "The workmen ... from the Arsenal are ex
ceedingly irregular; ... Bipod has attended only four days, and Cossey five days, 
for the put month "7. The better men began to drift away, as they profited 
by Barrow's instruction, and the Surveyor General pointed out that 
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llUoh men will be eagerly sought for by those who work on their own account-Mr. Augier. 
Mr. Jeseop. Mr. Gray. etc.-a.nd thus the rough material having been worked up at the 
expenee of Government, others will reap t~e profit. On this acoount I...reco~end the 
undermentioned ... for an increase of wages. with the prospect of further augmentatIOn. 

Radanath .. present rate, Ra. 12; proposed rate R8. 15. 
Narain " ,. Rs. 8; " "Rs. 11. 

It is found to be a great evil...that the native workmen have so many holidays during the 
year ... , It is notorious that such workmen as are skilful do not waste those days in holiday
making, but employ them in executing private work. 
As a. remedy he suggested overtime pay for official work during holidays!. The 
esta.blishment on 1st January 1837 included 1 writer @ Rs. 25, 14 workmen, and 
3 "menials", total Rs. 143-10-4 a month3

• 

Whilst complaining to Government that work on his more important in.stru~ 
ments was being neglected [ I23 ], Everest wrote imperatively to De Penning; 

Mr. Barrow having diAobeyed the instructions which I gave him, ... you will make it your 
particular business to see that he abides by them for the future .... The artificers ... shall not 
be taken oll' their proper work to be employed in that of other departments .... 

If, without delay to the ... instrwnents of my department, ... the artificers can be spared 
to execute other public business, you wiU ... allow of that, ... reporting the same specifically to 
me .... Otherwise. unIesA under an express order from ... the Council, ... you will admit of no 
deviation from thiH ... rule. When the work of my depltrtment is out of hand, it is my intention ... 
to dispense with the surplus ltrtificers, or at letl.St not to allow their pay to be charged to my 
department, which is already unavoidably costly [ 17, 12'1 J. 

The Madras Observatory instrwnent wa... all but complete before I left the Pre.idency, 
and ... the utmost time required ... would have beell one month .. " In 1831, Captain Montgomerie 
obtained my permission to send round ... a consi(\erablo portion of injured instruments belonging 
to my department under the Madras Presidency .... Nothing has yet been done3 . 

The repairs of the 5-foot transit for the Madras Observatory were completed by 
March 1835 at a cost of Rs. 203-5-0, including return freight to Madras. 

Though De Penning's official charge was the Computing Office, yet Everest sent 
him most of his orders regarding the workshop, in preference to writing direct to 
Barrow. De Penning was, moreover, responsible for despatches and receipts, and 
Everest writes to him from Dehra regarding 
the trestle which Lieut. Shortreed [sic J sent from Bombay [56 J. Get ... a correct model 
of it sent to me ( 1 inch to I foot ), and let the original be ca.refully returned; ... I enclose an 
order to Mr. Barrow .... If he should still be «i"obedient, a further statement ... must be 
communicated to me forthwith, that I may lay the matter before Government, as I have 
done his former acts of refra.ctoriness Be he refractory, however, or be he obedient, the 
model must be constructed somehow or other, and I know one person who will do his utmOBt 
to meet my wishes; that is Mr. J. De Penning'. 

When Barrow went up-oountry in 1837 [98,123], he took with him neither work
men nor tools and, when asked to send these up from Calcutta, De Penning sounded 
the workmen to ascertain ... if any of them were willing to proceed. ... I put the question direct 
to ... Holdar Mistry, Khosaul, and 2nd Modoo, proposing them in the first instance one third 
addition of their present salary, explaining them at the sa.me time a.ll the advantages they 
would derive by going on the steamer, but without any mccess. 

I proposed half their present salary but, finding them very loath to proceed I told them ... 
that, as their services were urgently ... required, two of them must decide, and state their own 
terms .... Holdar Mistry engaged to proceed on ... 35 rupees pay per month and Ii rupeea 
batta, ... with B88\1J'ances of good treatment, and no at.oppage when sick. KhosauJ and 2nd 
Modoo declined altogether, saying that they oould not quit their parents. 

I then made the proposal to the other workmen, and the following have agreed. to acoompally 
Holdar Mistry if e.llowed 24 rupees per month. including batta, viz.-3rd Modoo-2nd Thakur 
D&I!8-Mehdutr--Beekhum. Mr. Barrow. being wellllcqua.inted with a.ll the workmen, could 
make his choice of the above four. 

There being no stMmer ava.ilable, and the Doorgah Poojah holidays interven.ing&, I...refer to 
you. '.' The Governor General having engaged all the steamers for his party proceeding to 
the Upper Provinc8!l. no steamer will be available ... till the latter end of November". 
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Everest wOllld not hea.r of the terms demanded, though in urgent need of assist
&Doe on the heavy a.lterations to the astronomio"l ciroles, for which his small staff 
of up-oountry artificers was insuffioient [ 129-30 ]. 

With the whole body of my artiftcers combined, I would not ~alcultl.te on completing th8!l8 
alterations in less than 3 years .... In con~quance of the ba..e·line mes."uremants which I have 
in hand, I am obliged to take one half, including <1 of the most skilful, with me to Seronj, thus 
leaving with Mr. Barrow only one half of the whole number. 

I am deeply ... mortifled at the result of Mr. De PAnning's discussions with the workmen, 
who ... have shewn themselves most unworthy ser .... ants ..... Pretensions 80 extravagant...cannot 
be listened to for an irultant .... I...sugge.~t ... thflt they bA instantly dismissed, ... and the whole 
.tablishment at the Presidenoy broken up pending Mr. Barrow',. return. 
He asked that the up-country ordnance magazines should each send to Kaliana 
two of their" ablest workmen in brass and iron" as well &8 "lathes and tools of all 
kinds", and that he might engage" olever art.ificers temporarily .... the rates of hire 
to be as reasonable as I can ma.ke them" [ 1301. Government agreed, and De Penning 
reported on 7th Deoember that" the whole of the artificers of Mr. Barrow's establish
ment have been forthwith discharged". To meet orders for revenue surveys and 
the ordnance department new and inferior men had to bl' entertainecP. 

To his compla.int. that he knew nothing a.bout instruments, De Penning got little 
sympa.thy from Everest; 

When a servant is call upon to execute any duty for which he is expressly paid. and which 
he hllS never professed himself able to fulfil, it is incumbent on him to state his inability, though 
his good will is unabate,1, For example. if I were called upon to make shoes, boots, or brooches, 
I should state in most respectful terlIL" my willingness to t.ry my hand 011 the job, but at the same 
time most deferentially point out the inevitable punishment that woulel await the lmfortunate 
persOIlS who might be doomed to wea.r those articles. 

I think [that J if in like manller it were brought...to the Ilotice of the Hon'ble Mr. Amosl 
that you knew about as much of a,ljusting telescop",~ a!; the man in the moun, he would be 
rather reluctant to tr""t an instrument of any value in your hand~. ... If, 60fter such a candid 
avowal, the GO\'t. were still to in.i.t on YOllr acting thE> part of an opticil\n, ... you have 
nothing [to do but to comply p. 

To a.\low of closer control the workshop was moved to a building a.longside the 
new offices [ 332 ], and on further protests from De Penning, charge was given to 
Ernest Gra.y, a leading wa.tchmaker of Calcutta. [ 124 ]4, on the grounds that it was 
impossible to obtain the services of a. qualIfied individual 
among the ws.rrant officers attached to the Ill':<6nal, ... and ... that ... the Re"enue Surveys will be 
at a stand if the instruments ... be not speedily repaired, al .. I. .. Mr. DB Penning continuing in 
chargo .. .interferes with his ... more important duties of computer6 [ 108-9). 

Gra.y took charge during November 183!!, with sa.la.ry Ra. 350 a month, for a. 
period of six months, a.nd possible extension for a. further six months [124,129 J. As 
Bedford had a.!IIIUmed general cha.rge of the offices at Calcutta. from IOt,h Ootober 
[ 3;;15 ], De Penning could now devote himself to the computing office. 

There was now a. large and growing dema.nd on the workshop from revenue 
surveys, a.nd other departments. which the Military Board encouraged ; 

Tho Mathematical In.trument Maker with his establishmAnt should be placed under the 
Surveyor General. by whom hi.. accounts should be audited, and thus forwarder!. to the ... 
MilitGry Auditor Genem!. Should the Quarter M ... ter General's Department, or any other 
dep&rtment under the ... Military Board, require instruments to be mRde up and repaired, .... 
'his work should be eJUlcuted in communication with the SUl'V'eyor General. ... During the 
abllence of tllO Survoyor Ueneral from the Presidency ... the duti8!l ..... hould devolve on the 
Deputy Surveyor Gen_l l . 

Everest, still rega.rded the Ma.thematioal Instrument Maker &nd his staff all 

servants of the Gre&t Trigonometrica.l Survey, and considered that if the Calcutta.' 
workshop wa.s to be la.rgely employed by other depa.rtments they should pay for it. 
Indt-ed he suggeflted tha.t .. the entire expences ... of Mr. Barrow's esta.blishment since 
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the deplOrture of that individual from Calcutta in IH:l7 ... 1IIay be stl1lck .'.rlffrolll the 
charge of the G.T. :::!un'ey, and carried to that of the Revenue Surveyl. Bedford, 
on t,he other hand, did not. agree that th!' whol!' cost Rhould b!' nehit!'d to reV{mue 
8urveys, for the work done in May 1839, . ,.. 
so fOlr from bein:,! conline,1 tu the Hevenue SUI'''''y Uepttrtment. Wlloll al~u I",' th .. ~,nKlIle"r~. 
Amellltl. Sm'veyor General'H Office, IIml the Quarter MlIoHter G<.neral's department .... ~ot one of 
the article~ against which recl ero ... _ appear are for the Revenue Survey Department. nor 
even the whole of th" remttinder .... I feel l'erslI])'(lef{ that the Surveyor General WaH ignorant 
of thes., f!\ct..~ .... I hlt\·., not.rung t.o urge IlgainRt thA jUHtice of the I'rincipl" ... thnt every 
department pity i~ own bUIll.liele (jXpell8e~2. 

Gray did useful work, but f(lunll himRl'lf restricted, partly from . 
the want. of turning Ittthfll4 "",I pr"I~r tool •. "111\ pul'tIy from lDy not bemg nhl" to gJ\'e my 
undivided attention to the work, mueh less to do mlll"h with my own hallcls, and al"o from the 
want of sufficient acC!omodat,ion for the Illtiterials, ... a great part of which ... are still remll.ininjo! 
in the godown ... of the Sudder Until'd uf Hevenue [ 3.P-3]. If Government, wnllld make me 
some further allowance, either"" ttdditionalsalary. or as hO"""'I'e"t, amI ~i\"{' me ""'.twt'emellt. 
for not 1_ than two yearH .,ertain. r wOllld ... relinquillh my \Vat"h l'eplliI'ing bIlSiIl""~ Antirely, 
and retain only the public clock., 1JJl<1 the rILting of chronometer" [Ill, 2I8]3. 

His contract was not, howl','er, extended beyond twelve months, IIftt'l" which 
Boileau took over charge unrll:'l" thl:' diJ"f'f·tion of the Military Board [ 124 1 and till' 
Deput.y SuryeY0J" Ueneral I\"~ relif',-... 1 of RlI fllrthf'r 1'1'i'ponsihilit:v. 

Fn:LU WORKSHOP 

Being himself of an inguniowl and rneohanielll tW'n of mind [ lIT, 440 ]. and hav
ing Buffered frow having instruments dama.ged in the ti!'ld, Everest had long ago 
applied" for a small el!tablishment of al'tificeI'l'l" a reqnest that had not bel:'n 
granted [lIT, 407, 416]. He ha,r\ HOW, howl>ver, perf<ua.ded the Directors to appoint 
an English instrument-maker fot· charg!' of a workshop in Calcutta [ 122 ]. 

When he went up country at the end of 1832, he tonk with him the .; artist" 
Mohsin Husain, a carpenter, and a blacksmith he picked up on the way [172.404-5 J. 

If t.here be not well trained perHOIIH nf the kind Ht hand in the field. I CIlnnot pllt to right .. 
those parts of the ... public i~tnlmelltR which are eternally linhl .. t .. Il"t out of repllir r r l-l i. '" 
The carpenter .. .I,1IS been t.horoughly train .. cI, and I .hall not readil~' meet hi" like for thi .• 
sort of work. '" Hi. name iR Ham Dhoon. Hntl he ... is worth ... Rs. Li per month .... The ~mit.h 
will not accompHny my party on any t .. nll~. h11t T ~hal1 h" able to hire Rnotltpr .. t Chnm,r. 
whom mv nati.-e artist can train4 • 

Within a few weeks of arriving at Mus800rie he asked sanction to construct 
a. workshop ... of two rooms, one for the two turnin:;! lathes Bnd carpenter'~ appn.rlltll", t.he other 
for the smith. These mUHt bl'\ built of lIl"""nry becl\lI"" t.hA ollt.holl~"" ... heilllo! all uf gra&~ are 
very liablo to take fire. . .. 

'Die native artist. .. is ... of great. nlttural t.tleni 80:< It mt'chunic •• o.nd is o.ble to r.,pair ... all tht' 
8mall('r ... inBtrum~nts, and t.o "liP ply th" minor part" of lho gretlt iB.~trum"nt~. H" 10"" 11 "ery 
able NtrpontAr, antI a tolemble smit.h who is daily improving lIndtll" him, "nd tI,,, departmf'nt i~ 
well supplied with tools. but without a worlv<hol' his utility i~ very much restrkted6 . 

While he was not allowed a permanent. building, sanction was given for the 
engagement of:l number of workmen. and before taking the field in October 1833 
he asked Wilcox to recruit at Agra 
2 MRte ('arpenters @ 12-21\Iate ('arl'entt'rs @ 8-- 2 Turners @ 12-1, filemen @ 8- I firllmen 
@ 8 - 2 HRmmermen @ 5 - Total R •. 90. Explain to the"e people that my workshop opens 
at B o'cloc~ and .closeR at 5, an .int?rval beinf:( al~owed from 12 o'clock till 1 fo]' their midday 
meal. ... )'ou Wlll ,be very chOIce m YOllr HOlf.'ctl<ln ... ond !ret young and docile poop I .. in pre. 
ference to men of fixed habits [404]8. 

Und!'r Mohsin Husain these men soon de~p,loped 
were taken out into the field every working season. 

into a valuable team, and 
When Barrow came up to 
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Ka.li&na in 1837 he wat! left wit.h 1lI11f of them ILS a start. Disll pvointed that none of 
the skilled CalcuttR> lllen would come up country, Everest asked for assistance from 
the ordnance magazine!! [ I.zB, 404]. Cawnpore WILS immediately fort,hooming ; 

I have thi" rla" rletadl"d t.wu of t,he bl'st worlonlln in bl'fl&~ Itnd iron ht'tlollllinll toO thll Cawn
pore lll\jl1l7.ine, . .-. Their name.~ Bm Plll'rowtee Bnd Lulloo; the former i •... 1L hr8Bllman, and 
the IBtter ... 1L Iileman. There is only one othe!' workman more Akilful .... rooently rflt'l)vered 
ftom B ~evem iIlneM whieh •... with hi" advann611 Ilj.(e. would in Itll pl'olmhilit.y pm,-ent his 
retWhing your camp, nr of being of Rn.v Rel'\;ce if he rlirl arrivel . 

Lumsd6ll, an old friend at Fa.tehgarh, was equally prompt, sending his 
right-hand man, .Jerriaow, the only nUIll of my establishment who conic! renrll'r ynu an~' MlOist. 
anee in the ... jungle job you hove toO Iln('omplish. I mooe enquirieR mgarc!~ an~' Rllperior 
workman who might ... servl', ... and I,mnd out :\lutea. who is allowtld to htl nne of the "ery 
best nf the nraft at this place. He WIIB fOI'lIlerly Olngaged ... in the ;\lint here •... hut lIS hft had 
a shop of his own in t.he hi>zar ... I was ohliged to agree to hi" m"Alivinll his W"ll8M. 11" well Ill! 

three men withuut whom he would no' move .. step .... 
Do not detain Jerriaow beyond the perioll when hi.. Stlrvi""s eall be Ilisptlnsed with. 

Prayeenrl me .. <!raft for the money advanced .... all(llet .Terri .. ow·s family monthly remittauoe 
be sent regularly. for never were there MllCh harrl times for poor people .... at thiH place at present; 
thousa.nds wBllderin/( about rl8Htil,ute ... ud manr dying from dnw/U'ight ~tar"8tionz [1.';6]. 
The men from Ag1'3 reported back there saying they had found no gurvey a.t 
Kaliana or its vicinity, but they doubt.Jess connect~d later. 

Pay of the Cawnpore men was remitted regularly. but not ~o for t hOAe at. Fllteh
garh. who. wrote Lnmsden, were on a different, footing. 
but, so long tlS ~·ou get ~fr . . Jerrioo's 8erviC'es for tilt'! tilue :vou rAquire. I falll')" you (~ore lII)t a 
straw who pa~'~ him. >tlld all T have to look tn is to tHke ea-re my ~lIperintellrlellt i" not 
debited with his pay whil"t ~'nu h .. ve his Herviees. [M"n for 'IIL"Bonri!l] wel'" to hend their 
etep8 towards the mountains tomorrow ..... Tel'l·iaow, t,he ~mit,h. h .... retllrned, .. n<l speak>! in 
raptures of t,he fine mountain air he "njoyed .. t Dehrn.. nntwithHtltndill1'l whinh the people 
dislike lea'';1l1l their homes find r .. milies ~ mu"h t.hat volllntool'" rlill not turn nut 81' mooily 
as I should have ant.icipated. 

Sevt'ral men who ouly !-let hOlm 3! allUllS per diem 1,,1' t,he day_ t.he:-- .... tll .. lly work tumed 
up t,heir nO"1III at my offer uf RH. ~1 a month whilst wit,h l'(H13 • 

Amongst the instruments made up by ~[ohAin HII~ajn W,~ft· ~"vt'ml blll'olllc~r 
pllIUpli designed by Everest, himself l 125, I31:! ], 
wherehy barometer tubes can be filled in vacuo without, langer of breakage. ,[,hi>; 'instrument 
has ... boon ... tried by me anc! m)' friends. Dr. Falconer\ Lieut. W .. ugh. and ot.her scientific 
gentlemen, with great "uc"e ... ~. \\'herefore I caused ... to be 1"8St in my workshop all the parts 
of 6 entire instruments ... and hope ... to have them workt'II 111' into It state of efficiency. 

Many other iustrument .. such as heliotropes. lamps •... have a!ao ... been in progrel<l!, aU ... 
( .... overnment property .... I ('oulc! not. until the middle of January last, dispen'*l with tlony of 
my extra workmen. and am Mtillne<'Al98itated to retain the four ablest of the 10 .... 

I WaR in great hopM that his Lordship would in his journey ... ha,'e pasaed through )!Il7.tlofflU
nagar, allll taken Kaliana on hia way. when I am .. ure he woulrl h .. ve been highly gI"lttifie.1 at 
the progress of my native artificers .... I never hac! more thorouj;(h reMUll t,,, be contented 
with the obedience. the o.ssiduity. the cheerfulnllSR. and the adivity of my workmen. '" 

By far the greater and more important p .. rt of the duties for which .. Mathematical Instru
ment Maker WBB sent out ... h .. 8 hoon actually performed in my workshop for the last 18 mon~hs, 
and it is imJlO8"ible that this "an have been hrought to pB.~ unless my ~ubor(lina.te agents 
were flOme of the best people in the worlc!. . .. All brR8S articles which they h .. ve lIB yet turned 
out have the En~IiHh flnish about, them. and are not to he (Iist,inl'lui.hed from the productions 
of the mOllt celebrated .. rtist'! of Europe5. 

After his experience with t.he astronomic,,1 circleR Everest ru;ked that Romeone 
should be Rent up from the Mint to 
inBt.ruct my art,ifiC8l'l! in the practical method of cB8ting iron, fur they .. re .•. eager to learn the 
art, and ... l havo little douht that they would m88ter the SUbject, 8dlc! that articles of (,88t iron 
would be introduced into Ileneral Wle in the Upper Provinces of India .... 

If the art of dividing I"uuld once be introduced into India, the Government ... would be .. ble 
to constn,M; thm own il1J!trunlen ...... in a style or perfection quite on .. par with those in Europe, 
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,,11 bllt tho gltl ........ >lwl IUYIIl., f.,,· the upemtion" in my work..hop Illtvtl ... p,."yod Lh.,t lI .. tiv8ll 
are eqlla.! t.o the mOAt (leHcate part,~ of 8uoh illHtruments, "nd the proce'<H of dividing i~ exuctly 
that which d"pewls for its .UOC""8 011 pll.tient, .... ttention to minlltiw, H. 'luulity f"r whidl the 
people uf this country .. re so eminent.ly I'om"rk .. h~el. .. . 

A new lathe alTived from England, speCla.lly built tOl' the helll wOl'k~hop, 
prepared with the J/;1'Uat88( c .. rt' .... comJllet~ ill "n it .. part .... nd tlIllbra.oing nllrnlll'IIUS imp[·uve· 
monts ... not contempl .. ted in the origulltll'''4I1iHition; ... an instrnment competent Ul the lumds 
of un .. ble ... [·tillcer to t,he exocntion of .. Im".t "By description of work, however compli,·ate.) 
or nlinute, ... and u.h~1) tu the cOll.'itruction of tuols and varied dt>~wl'iptiflu~ of n16chan..ism i . 

In 1842, after t,he appointment of Saiyad Mohsin Husain to succet·d as Mathe
matical Instrument Maker, Everest asked that he should be givl'n charge of a special 
workshop up-country, in touch with the Surveyor General's field headquarters, either 
at Dehra or Agm, but Government t.hought he shoulrl comp rlmm to Calcutta, 
where alllllajor repo.irl:l should be concentrated3 [ 125]. Everpst protC'stcd that 
the Great Trigonometrical Survey ha.! .. ,boon provided with .. portable turning lathe since 1823 
whi('.h, together with the requisite tools, hlUl alwo,y~ been carrierl el\.~ily on one co,mel. ... 
The repairs which nood .. ,a ~Iathemati('ttl Tn"trUJlltmt ~Iaker Me or div"l':'Ie ki\lll~, and hy far 
the greater portinn .. ,need no lathe at .. 11. hut can only be aehieved hy .. clelicate IllIrI Hkilful 
artiHt. I "m quite satisfierl or the eapahility of Said MohHin Ild,ing lludtlr my ,lirectiolls. but it 
will be 1\ very ciifferent .. ff .. ir wheu he eoml'S to he .. t a distance f[,om me, WIder the "',ntrol 
of a peNon independent of my 1\llthority. an,1 nominated without ID)' Il('quiescence. 

Hitl,erto ,,,,ery i.nstrument ... has l1lldergone an .. rUlllal proces~ of eXHnliJ.uLtioll and cleaning, 
BB also of repairing when needed. by Seirl Moh"in umler my own eye, and ... thi.~ i.~ a proeaution 
much too \·II.Iuahle to be lightly rejecterl~. 
In face of this, Government allowed the Mir Sahib to remlLin at field h!'I\(lqnal'ters, 
but, ordered his mon' rlown to the Pl'eHidE'ncy on Everest's depart-m!'. 

AS'l'RONOMICAL CrncLEs6 

For the ~imu1taneous observation of the zenith distances Evel'e .. '!t. insistell that 
the two observers should have exactly similar instruments [97,99]. 

The two eHtronomical circles, eaeh with a vertical circle of 3 feet, and an azimuth circle of 
2 feet diameter, were taken in h .. nd in 1829 __ hortly firter .l returned from the continent of 
Europe [Ill. H6 ]-by ~Ie>!."l's, 'l'rollghtml & Sinul1l!, and Ql! others of t,he 8flme kind had been 
before cunstl'lIeted by the s .. me ,·elobr .. ted artists, it WIUl fo.ir to cOl1p.lllde-... that no hint from 
me would ... improve It r"l'm which had been found ... to tIruIwer the pm·pose·-..... nd that nothing 
would be left undone whieh might promote afficienC'y .... Considering the great fame IUId 
advanced R!(e of ~Ir. Troughton, it would be ... preMumption ... to interfere8 • 

I Sllggested ... that t,hey should be used with the Great Trigonometrical Survey 6I'l long 68 

required. and when that work was terminated should be pllt up. one at, Cakntta, and the other 
at Bombay. in observ .. tories which it WM rlecirled ... in 1827 to erect [m, [flfi....<); 1<)[-2 ]. 

He further suggested that two a.~tronomers should be appointed iu India for this 
purposE1 and it. was in pursuance of t,his proposal that 'Vii cox WH>'I appointed as 
Astronomical Assistant7 [353-4 ]. 

The ciroles reached Calcutta in 1!l32, wlwn Everest. had tiult' onh- to set them up 
and to note a certain lmsteadiness t,hat might be remerlied by substit.uting masonry 
pillars for the woorlen tripods. When. therefore, in March 1837, they were first 
set up at Kaliii.na on two such pillars he was dismayed to find that they were still 
far too unsteady for any accurate work [ 97-8 ]8. 

With the help of Mohsin Husa.in he dismantled them and made careful measure
mentA piece by piece. He found that not only were the columns supporting the Y 
brackets far too slender for the weight of the t.elescope and vertical cirole but, that 
the horizontal, or azimuth, circle, and the tribraoh to which it was united 'were both 
too weak, both in design and const,mction. Any handling or l'Otation'induced so 
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much vibration-"or rather an oscillation so vast-as to render it out of the power 
of the astronomcl' to take an observation with accuracy". 

The azimuth circle and the frame to which it WflS united W~re barely sufficient to sustain 
the superincumbent weight, anti harl no strength to Bpare, HO that there existed a springiness 
in the system whkh the slightest (<ause sufficed to call into action .... 

I l~t no time in bringu{g the subject to the notic'e of the Government, and reque..ting that 
the Mathematica.1 Instrument Cl'Illker ... might be immetliately ordered to my headquarters .... 

I now learned for the fi'>lt time [from Rftr,'ow). .. that the vibratory motion of which I 
complaulCd was considered inherent. in thftt clltSs of instruments, fI~ the~' were whftt is termed 
top.Mavy, arld ... to a cerlain extellt ulUiterrdy " ami... Troughton '.ad done all that hi8 8kiU and 
ezperie1lce could BUl}rJU1 to rern,cdy the evil. . .. 

As .. .it did not appear essential thaL they should be top.heavy, 1 determined that they 
should be rftther bottom.hu.v), .... I would not quiatly sit down with my IU'IlliI folded to take 
bad observations, whilst there was a. fair dumce of my daviaing a method for takulg good 
ones. So I DID devise a ramed)" and took immadiato measuroa to ha\'e it carriell into effect. 

The first thing to do was to differentiate between the two instruments by 
naming one Tro-ughton a.nd the other Simln.s, the la.tter being slightly the more faulty 
of the two. Detailed drawings before and a.fter reconstruction are given on pla.tes 
1 to 5 of the published Account ... of the Meridional Arc of India [44, II3]. 

Reaching Kaliana early in October, Everest had wooden models made, and 
sent off to Calcutta for castings to be made at the ordnance foundry ; 

The brass table was to be replaced by one of ellMt·irun, RS Illso die bra.es azimuth circle by 
one of the same metal of greater solidity, for nU of whi .. h Captain Waugh ... made the ruugh 
drawinga ... during the two days which the party h .. lted Rt Klllianft .... The main difficulty 
now seemed to be to get those cast· iron tables and itzunnth circloa constructed. ... I remained .. , 
to see the models ... completed, ... beautifully constl'ucted by my itl-tificersl , 

He asked De Penning to supordse the delieate work of casting; 
I have been obliged to leave Kaliana. before the completion of the lar!!e model, but it ... will 

no doubt soon be got out of hand by ~11'. Barrow .... I beg you will. .. require the Inoet extreme 
exadness and attention, for upon the mHonner in which the"a cust" al'e executed will mainly 
depend whether my plan is to end in a failure. ... I stand pledged to perfonn a rtUlical cure 
for the dieordered state of these instruments, ... a radicftl defect hitherto supposed to be 
inharent in instrumonts of that class. If I fail, I shall have the mortifi('at.iun of being laughed 
at fur my ... proaumption. If I succeed, there will be (m enrl or the question .... Succeed ... I 
must if the casts are good2• 

His first intention was to discard the horizontal circles, but he later decided to 
make new on63 of cast-iron, divided under his own supervision. 

These inetruments are of the class called altitude and azimuth inetrumenLs, that is to say. 
they have a horizontftl circle as well us a vertical cirole, both haud·divided, not engino.divided. 
Now, for ... taking observations in the meridian of altitude, the azimuth circle is not absolutely 
nece.'\..o.ry, and my inteution ie to diepense with it, and substitute R strong (,Mt·iron frame, 
whereby I shall still preserve the power of reversion in azimutb. 

The azimuth divided circles being thus eet at libarty, o.nd ... beautiful of their kind, will 
be ... converted to the purpose of theodolitoa, thougb too weak to bear the great ... weight tbey 
have now to sllAtain .... If I am successful, the State will ... gain two large theodolite.. which 
could not be procured in England for less than 400 £ sterling each3. 

Mter two weeks at Kaliiina he had to leave for Sil'onj [41, 98]. The new brass 
parts were cast by his own men under Barrow's supervision, hut the main pillars 
were a failure, and had to replaced from Fatehgarh bflzaar. Finding other diffi· 
culties, and probably much depressed at beiIlg left alone in such a desolate place, 
Barrow appealed in vain to be allowed to take the work down to Calcutta. Everest, 
did not dare to let it escape from his close supervision. 

He returned from Sironj on 9th March, and under his vigorous drive good 
progress was made, and the whole workshop staff, wit.h Ba.rrow IInd the instru· 
ments, moved to Hu.thipu.on for the rains4 • 

1 M.ridWnal Arc ( xui-iv ) ; Report, 3--S-3~ (6S-70; 1IS-1I1!). 'DDn. 3';3 (58-U), 1~-1O-37. 
• DDn. M2 ( 54--.5). 12-1()...37 ; tbeoe oircl .. l .. terembudied in Waugb'. two U·inob tbeodolite..; (J'l'8. Il; .. ppx. 
2 ( Ill) ; of. Report, 3--S-39 ( 81-119 ). • but omoiruly ndd ...... ed no Rt D.hra r 1(6); or. Report, 8-8-39 
( 102-4, 125-34). 
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De Penning had truuble with the iron cl1stin~l!. He had placed the work firl:lt I!'t 
the Cossipore ordnance foundry a:nd then tned Jessop & Co. of ~he Phoernx 
Foundry, "'lid then the Mint. Cosslpore eventually managed hy working 
in what i.~ calle(1 B" loam mould", to prevent the irun f""1l buhbling .... Two of th08e fresh 
casting>! just clearing away frolD the mould ... AAelllerI to. I."ok very well .... A paoting for 
the lower "ircle was ... still wltnn in t.he moulrI whfl" I I .. "t '·."lterI the pl8.('e. 

Everest pressed fOl' them to be sent up as quickly ~s posB~ble ; . 
A great deal of time h ..... boon I\lreaJy Wll8ted, but for wlllch I 1U1!l'ht have had th" <'ll'clea 

all in operation in December next, for the pr"gr"AA .. ,lllade since I. .. have ,had th.e workehop 
under my own eye, is much greater than I expecteJ, .. , DEl!!p .. tch .. ,ull c"stmg.- -illther of the 
table or lower frame-which hold out It fair ('ho.",'o, ... If .. t IBSt I get a pair of eft{'h to answer 
my purpose, I will ... send you imm"di .. t" nutie .. to tliHcontinue ~ending others!. 

De Penning !lent off' the COllsipure clultillg~ and reported in September that 
two more ... ..re in great progres.. at the l'lint. One of them, a very clean cWlt, nn(1 without a 
single flaw, is already on the lath .. and, were it not for the Duor~nh Poojah holidays [ Il7 n·5 ] 
and two others that intervene, I had great hOl'08 of forwltl'ding it by the next steamer .. ,. The 
other cast Jll'omises to be equally ~oud ami, from the groat attention that. is !,,,id to lIlat.tt'I'~ 
... und,'r ... Captaul Fm'be>! [III, 4-1tl], ... I ... ho!,o that these CUril~ will be pl'fHlInin"lIt1y 811!'oriora. 

Everest reported at the end of September that 
the two Catlts for the ti\blEl!! mltd., at the Co",~p"l'e Found .. y 1f.l'rived 011 the 9th JunE' 183!!, and 
though not fir8t·ro.te havc been .. ll'tlady tUl'lltl,l tll ''''CIIWlt and w,)rkeJ "I' .... Of the CII.-ts 
mado for tho lowor eirl'le, tWII hay ...... rived 1'''''10 th", C(Js~il'0"" FOIUldrya ... , ~either is very 
excellent, one inJeod is extremlily ru<i8 .... I "houl.1 h'tv8 rejecter! both without an instltnt's 
hesitation if the..., had booll It l'hwwe of gettulg hetter UI allY reM..OIutble time, ... I have had 
one taken in hanr!, ... the other will r"maul "11 the Hhelf in the h"pe that. something hettllr may 
come to ropl8.('e it. .. , I have notice of two OthHl' "<L~tH boulg in progress at the Mint, and if 
they ... rea('h ~ in time, perhaps I Illlty have th" grlttifku.tioll of pre.el'ving th" symmetry alld 
beauty of the il ... trwnents I\.'l well 8.'1 their stea(IUlfl!<.'1 .... 

I am very sanguino about my plan of di\'iding. anr! 80 Itre ... Lielltenunts \Vaugh anr! Renny. 
!\II'. ]jn.rruw sometimes seems to think it will Hueceed, allrl sOllll'times that it will not [ 12.1 ]. 

The prQ('ti~al trial willslone set thst questinn at rost.'. 
On 27th October the last castings left. Calcutta, from t.he Mint, and from Jessop's ; 

.. the casts from the Mint are very superior, and have been very carefully turned and 
polished ... without a flaw or blemish of any kind "6. Everest had found all this 
delay exceedingly tiresome; it, was inconceivable, he Wlite~, 
how many failures took phwe; ... th. (!88e ... seeme(\ to hI' quite deKperate, ... I h'ld, it ><eema, 
applied to the wrong quarter, for the casting of iron at the foundry is very inferior to that 
at the I\Iint ... under Major "'urbes, ... He constructed two l1ircles which would ha.ve done credit 
to the best founririEl!! of Europe, but they arrived too late, for-impatient at the 10f!8 of time
I had already worked lip those received from the Cosaipore fOWI(iry. taking care to adapt the 
screws 80 as to avnid ... theil' diverf!e blemishes and air holes8 . 

He now developed his plan for dividing the new azimuth circles, by ma.k.ing use 
of one of Troughton's brass oircles as a master to be oopied, but Barrow turned sour 
and persistently refused to co-opel'ate. Though willing to re-assemble the two 
instruments at Kaliiina, he would have nothing to do with the dividing and asked to 
be released from further service7 [ 124]. Pending reference to Government, work 
was resumed at Kaliiina, and on 12th January Ban-ow reported that 
the two a·feet astronumical circles are mounted ... in the observatory, and arc in working order. 
As the alterat.ions ... h,we been made tmder your personal superintendence, except finally put
ting them together at this place, it is unnecessary for me to do more than assure YOll that the 
greatest eare hae heen taken to have every part perfectly Bound. but I much regret to add 
that the vibratory motion of which you com!,lained ... still remains8• . 

Everest replied, always in writing, that both instruments worked rather too 
stiffly, which should be reotified before he could accept them. He could not 
accept personal responsibility, for the blame of all faultiness 
of execution must olearly rest with you .... You state that.,.the vibratory motion ... still remaine. 

1 DDn. 304 (227). 12 & 27-6-38. • ib. (403), 14-I1-3H. • taking 38 d"v. from AlI"hahad to 
Mu."oorie. 'to Mil. Ilept., UDn. 34~ ( 23~ ), 211-11·:18. • ODn, :104 ( 4311 ). 2(}"'W~1~. • Rl'port 
3-b--:19 ( 12t1-31). 'ih. ( 1:111-1 ) & 302 ( 1411). 11-11--:18. • Dlln, 302 ( 149), 13-1~'iIl, 
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... The examillnt.ion ",hid, I I""'a IIlrea.dy mad" le""IH me tt) a t<ltll.lIy differelll. "on.,)1I8ioll. I 
.. m ... convinced th'1t t.he plilli which I deRign"d hu.s <'",nplstely counteracte,1 nll vibratory 
motilln, !'xeept. whl1t is insepamble. from ill.~trlllm'llts /lOt. RlIPI'"rted on Rhme pie,.,. nr ... Jl\u,"'llryi. 

Everest tried in vrull to check the spate of acrimonioutl correspondence; 
Be pleased .... inswa.d of WRSting time in cOlllmittin~ your impertinence to pn)Jer, to elllploy 

your whole energies in elldeanlurin~ t.o put the instrument" intu working ord",·. whi"h I fuHy 
see i" n jllb reqlliring all the skill you are rmt..ter uf2. 

With the utmost reluctance Barrow made the final adjustments. Everest luade 
constant critisms on petty matters, sometimes adopt.ing the role of ,. Superintendent 
of the Trigonometrical Survey" for the detailed t'xamination of t.ht' instruments, 
and solt'rnnly reporting the results to himst'lf in the capacity of .• Surveyor General", 
who t.hen formally passed tht' necessary instructions to "tbe Mat.hematical Infltru
ment. Makt'r to tbe Honorable the East India Compa.ny". 

Not. one iota did Barrow budge from his dl'fiallt refusal to ulllll'rt.akc thp dividing 
of the azimuth circles, and on the 28th January Eyere~t ordered him to Dphra, to 
await orders. Government had no hesitation in ordering hiA discharge [ 124 J. 

Everest was now free t.o put in hand his scheme fo], dividing the ho]'izontal 
circles with the assistance of Mohsin Hnsain. He had ,lont' all hI' couM 
to )Jut th ... "" valuable ill.trum"nb into a thorollgh ~(Httl of .'ffi<'i"lll'~· .... a",I. .. [ haw, lit·tl" dnllbt 
that they will be free from HII un"te' .... lill""s. It would give me groat 1'1PI""lIre if [ l'nuld 
complet'; the reno,·atioll hy dividin.;- thl' azimllth <'irl'ie", hilt thHt ... ·requirt's a prt1etil'lod work· 
man who cau devow hi~ whole atwntion tu th" slIhject, II.lId ,'~ "'.'. prl'WIL,illl" ... Ilre SIIlHII, nnd 
my "pare time none. I coul<1 ... hold ont. .. bllt. 0. pOll I' (JI·l"pe..t. of ~Ul· .. ess. 

Th"re .. re but two methu,l. whieh Ill,,'" ~· .. t h""n ""cl'"s.<flllly tried; viz .. th ... "Id"r "YHwm 
by Bird, which has been hy ulli""I'"al "on""II(. relinqlli,hld hecll.use of extreme t"t!inll,ness, 
ant! the method by Trnughtoll [II. 2.ll p. A method wa~ propo.ecl ~orne yea..,. ago by Capt. 
K .. wr [II, .po], which that gentltlrnan "''''"'trcd me hat! n"v"r been fu.irly trierl. ... 

l\Ir. BArruw ... trieu a methlll! of his own in Calcutta which elHlell in utter failure, in con· 
seqUlmce of which he Wa>! necessitnwd-in dividing the :l·feet cirele of the large the .. dolite
to era.."e the llivisions first engrlwed, "ne! re.ort to Trllughtnn'" methorl. I. .. balieve (,Jlltt t1IiB 
w .... the first occasion of his e,'er dividi.ng un infltrwmmt hy hand [ 142 ]. 

The method I proposed is simply thtlt of transferring the division.~ of n circle to on" uot 
divided by copying from the former .... Mr. Barrow at fil'Rt prol1OlUlcee! that it held out every 
probability of Jrul'Ctl88. Subsequently to 2nu SepwmbEll" he prllmulgttt..e<1 a cont.rary opinion 
[ 123 ] .... No shadow of reason h08 ever been advanceu by him for ... either opinion. The 
principle is, howe"er, rnathernatically quite free from objection .... 

~Ir. Troughton's is the only method which C./!Jl be I'onsidered free from .I"ubt, but the 
apparatus required renders it by far too compli('ate<1 for me to grapple with it [11, ~Jl ]4. 

The bold task was ca.rried out in a small huilding spt'ciaUy built a.t Hathipa.on 
where it would be subject to Everest's close personal cont.rol [ 166]. The actual 
execution wa.s entrusted to Mohsin Husain [6, 125 ]. 

A brass cradle held the new cast-iron circle t.hat. WIloS to be graduated, both 
being firmly fixed to a masonry pillar. The cratUe also carried the old cirole to 
be copied, kept free to revolve foW' inches above t.be new oircle-the various 
gadgets for adjusting the relative positions of the two circles-and the outting 
tool. Four microscopes were attached to the new iron circle. Everest wu 
particularly plea.sed with the "stop" designed and con.'ltructed by Mohsin Husa.in, 
an oxquisiw contrivance, ... 88 remarkable for it~ neo.tneRR anr! simplicity lIB for it!! efficiency ; 
furnished with a graduated micrometer head, of which one revohltion is equivu.lent to the 
diffonmoo between the graduating linee nf the whole dAgree and the five.minuw spa.cee5• 

To be independent of da.yligbt, which was uncertain, the room was lit by two 
Argand burners, shining through panes of glass from the outer verandah. 

The gradWLtion of the first of the two circles W88 begun on the 6th August, and WAS ('.arried 
OD under great dill8.dvtlJllagett. The method was new ; no person about me had ever Roen a 
cutting tool, or tried his hand. or seen others try thoir's, at dividing. The weather W88 mod 
unfavorable ; a COl1Rtant fog and hoavy rain, a.ocompo.nied by a damp raw wind from the plainl, 

'DIm. 3,j() (M-IU), 14-I-ay. 'ib. (15), 17-1-311. ·Tr~u~ht.oll'.Ill.thot.l de8crih .. t in Phil Tra"", 
111011; lOopy ""nt to. E'· ........ t ,..y He P('~njng. ~2-12·-311. • DUn. 344 (,;-9), 31-1-311; l·f. Report, 3-8-31 
( 164-7fJ). • /)cla,lerI rlr'LWIOII'" M,n4'o",,/ Arc, n, pi •• 4, 5. 
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perpetually envelopeJ the mountain of Hathipaon ; and in the eagerness to grapple with this 
arduous task many precautions were overlooked which experienoe hBd taught others. '" 

Though the divisions of OOI'h 88ri811 agreed &/Dongst themselves, yet there was ... disagroe
ment between the divisions of one series and another. There was some diffioulty in using 
the cutting tool, for the point could not be Itept under sharp vision for the whole length of 
the out. This ... w88 overeome by an ingenioud device suggested by Lieut. Waugh. 

Before commenoing the second circle, double dooI'8 were fitted to keep the out
side air from entering the room. The procedure was revised ; 

The cutter was br.,ught over the point chosen for zero, ... the first [ ten degree] division 
was marked, and the leading microscope then brought to intersect it. All the ten-degree 
Bpaces were then set off in suocession, ... and the mean reading of the upper microscopes 
corrected for every deviation exceeding O· 15 of a second. Two miorosoopes only were used for 
this second circle, instead of four as with the ft1'8t. 

The ten.degree spaces being thus completed, each was in turn subdivided into degrees. . .. 
The coincidence of the cutter and leader WOB first established .... Any error found in the ten
degree space ... wRB divided by ten, and distributed between the component degrees .... Sub
division down to five minutes WIl8 continued on the same principles1• 

When all was finished, a committee was assembled under Waugh whioh analysed 
&ll the readings and made a. favourable report ; 

No. 1 [ SimmB J .... The graduation is certainly a creditable performance, the err01'8 in the 
runs of contiguous diviRions ... having arisen from a ,Ieficiency of ... procedure, not from any 
defect in the principle upon which the instrument WRB graduated. . .. 

No. 2 [Troughton ). .. hRB been divided in a very superior manner .... The values of the 
l5·minute spaces agree beautifully between the divisions whioh define the integral degrees, 
but on either side of those points there are slight dis~repancies. . .. 

The circle divided by ~lr. Barrow in Calcuttaz ... appeafS to have been executed with a degree 
of accura.cy ... surpa..'*ling the work of Trought.on and Simms .... There is aLqo reMon to think ... 
Circle No. 2 ... even surpasses the circle divided by Mr. Barrow. 

The two astronomioal circles were at last ready for service, each with 
a pair of new cohunns, better proportioned and less feeble--a pair of new outriggers and fric
tion rollers-a new axi~ for the azimuth motion-a new table-and a new circle4 •.•. 

My new circles were inlaid with gold to receive the graduations; at every tenth degree a 
circular disk of silver was let in thl\t the large fi6'1l1"es might stand pre-eminent, and there was 
sufficient width on the surface of the gold beyond the graduations to admit of the single units 
being engraved, and still being visible in the reading microscopes5. 
For the figuring Everest sent for the workshop engraver from Caloutta, 
to proceed by ... steamer to Allahabad, and thence by ... 1e.nd to Dehra. Einudin will be entitled 
to ... one half additional of his salary from the time of his departnre [ 145-6 J. '" If Einudin 
should object, ... make enquiry for an engraver who will not object, and Einudin must then be 
discharged, and the consentient party put in his stead on the roll. . .. 

The Superintendent of Government steamers [ 14l n.6 J will ... furnish a passage .... Cost 
wha.t it will, the man mURt come up here, and I will be responsible for any expence8• 

For construoting the oopying apparatus, and for cutting the divisions Mohsin 
Husain was granted an honorarium "equal to £200 sterling, the sum that would be 
charged. for the same work by the first-rate makeI'8 in London". Everest himself had 
superintended the division of one of the ... l'ircles from beginning to end, '" and though the 
monotony ... was wearisome, ... I exercised a partial superintendence over the other. But then 
Lieutenant Wa.ugh and Mr. Logan ... were present7 • 

Thus a.fter two and a haJf yeaI'8 of anxiety a.nd determination, these instruments 
were oompletely reconstruoted, and made fit for observations beyond repros.ch-one 
of the outstanding triumphs of Everest's professional career. 

lMRAS. XU, 18'2 ( 1'1 el,,</). I Lambton'. greot theodolite [142]. "DDn. 378 (757-9) Sept 
1839. '(lBO. MU18um, both Circle. with 5 oopper plate. of detailed drawings M.ridioMl.A.", II I MR.A.S
:m, 1842 (HI-li2) by GE., 11-12...0. "to mm., DDn. 31i0 (44).8-3-311. 'DDn. 402 (;:!-9.';), 24-7-40: 



CHAPTER IX 

SUPPLY OF INSTRUMENTS 

Supply aM Distribution - Custody - 'l'heodolite8 - Perambulators - PIB.'M
ItJbl& - Revenue Surveys. 

UNDER the old system e~ery surveyor on full allowances pro"ided his own 
instruments--()f any pattern he fancied-whilst the Surveyor General and the 
Commissary of Ordnance maintained small stock8 of the commoner patterns 

for issue to assi~tants and to officers on military suryeys [I: 203; 1I, 221-4; rn, 
2II-S]. These arrangements were not now suitable for the Great Trigonometrical 
Survey, where instruments had to be of patterns approved by the Superintendent, 
and many were of his special design. Under Everest's administration instruments 
were to be stocked by the Surveyor General and issued on Government service. 

It is ... very objectionable to let the instrument>! used be private property. for. let of all, 
the Court of Directora have "ery liberally supplieu my department with instruments for prinoipal 
118 well as minor operations, "li but perambulators. planetsbles, etc., which l.\'lr. Barrow can 
coustruct .... 2nd., ... Surveyors ... have been considered to have a prescriptive claim to dispose 
of their instruments to Government, and so we have at times boon encumbered with a vast 
de&! of lumber, ... often disfigured by ... fancied improvement." .... 

I should recommend ... the system which I have establi3he<l; ... Gentlemen are furnished 
with public instrument,q in a serviceable condition. t.he deoision being left to Mr. Barrow. 
If the public property has been injureu. or is found defective from neglect, gentlemen are 
themselves liable to pay for the same. If the ,lefect ariat's from unavoidable accident. the 
repairs are made at the public expense by the pUblic workmen). 

Whilst approving this arrangement for the Great Trigonometrical Survey, 
Government insisted on keeping the old rules for "a Field or River Surveyor", 
whose allowances coyered -the pl"Ovision of inlltruments2 • 

Bearing in mind the trouble that had occurred after Lambton's death, and that 
experienced by Hodgson in getting a clearance certificate on account of depart
mental stock and issues [Ill. 215. 257-8]. Everest. ordered that 
all instruments ... in either division of the department ... are to be publir property. The Surveyor 
General has authority to is."ue ... instruments ... applieable to the occa.~ion to office1'll employed 
uhder his orders. who .. re to give receipt~ for them. and to he re.pollRible ... for keeping them 
in good condition .... 

~o officer is allowed to use hia private in~trlUnent. .... unl""" with the express sanction of 
the Surveyor General. or even to !teep such instruments in his possession, without duly notify· 
ing that circwnstance. ... 

At the demise of any officer .... all inatruments ... in hi.- pOli<lession lire in the first instance 
to be claimed as Goverrunent property by the committee appointed to examine hiJ; effects, 
and none are to be delivered to th9 executors ... until satisfactory proof iK obtained of their 
being private property 3. 

There were never enough instruments to go round, and De Penning was given 
authority to purchase on the Calcutta market "any delicate antI expensive instru
ment of the character of a chronometer, which may be urgently required for public 
service". The normal channel of supply from England was through the Military 
Boa.rd [n, 221-4], which in 1838 recommended that 
the CWJtody of all instruments required in the department of the Surveyor General of India, 
or for the Revenue Survey, should be vested in the Surveyor Ceneral who, Q8 the authority 
beet oompetent to judge of them, should check and J>I'88 the indents. . .. 

I DDD. 28ii (303-11), 10-11-31. 'BMC. 13-2-32 ( 120). 'DDn. 283 (.5~1 ). April 1832. 
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A supply of surveying instruments shoul,1 be retained in the arsenals and magazin811 to 
meet demands purely military .... 

The Surveyor General may be authorized. in communication with the Superintenrlent of 
the Revenue SurveY8. to indeut t,hrough UR on England for ~u(lh suppIY ... 1IB he thinks neces· 
sary .... but ... we think the inrlentA would be more so.tisfo.ctorily executed if forwarded through 
Government by the Surveyor General him .• elf. If the Military Board are expected to forward 
these ind"ntA. they shoul,l rea"h their offipe Oil the 1st of August of en,ch y .... r .. ,a,s our indent 
must be dB!'lpatehod on the 1st Optoberl. ' 

De Penning wall in difficulty aner Everest's departure up country when Govern
ment ordered him tu ,mpply several astronomioal instruments to Curnin, formerly 
the Company's astronomer at Bombay [rn, 191-2, 435], and now employed at 
the Calcntta Mint. De Penning was diffident about making issue without con
sulting the SlIlTeyOI' General up country but Government orders were clear, and 
Curnin was not only impatient, but inclined to be rude. De Penning had t{) comply, 
but Everest protested to Government; 

The instrmnents which Mr. Secretary Prinsel"~ letter desires my subordinate to fW'nish 
cannot be supplied without injW'y to the efficiency of my department,. Altitude and Azimuth 
instrnment.~ of IS inches diameter cost from 150 to 200 £ each. I have ... as few of them BB 

possible, but as this is the clBSS of instmment ehielly used in principal series of the G.T. 
Survey, it actne.lly he.ppens that I ha.ve not 1\ nnmber sufficient for my pW'pose .... 

I resppctfully "ubmit ... the expedienoy of my being consulted previolL~ly to the iasue of 11.11 
large instrwnentAJ under my charge. '" The discoveries which the 1a.te astronomer of Bombay 
is likely to make in science would hardly repa.y the inconvenience ocoasioned by reta.rding the 
operations of the Groltt Trigonometrical SW'vey .. " 

Thore ia an IS·inch altitude and azimuth instrlUnent by Troughton and Sirnms of great 
excellence. constructed to the order of LieuteJla.nt Colonel ~odg80n, which I can obtain for 
1,500 88.. Ra .... If Hia Hunor in Council should be pleased to allow of my pW'cbllBing this ... 
it will be a. valua.ble o.cquiAition, ," and, "the instrument which WRS purchased from Lieutena.nt 
Colonel Choape".[ may I be trltnsforred to Mr. Curnin. ", 

Should this meRSure be not approved of...I..,recommeml t./mt ... :I<Ir. Curnin be directed to 
indent on the Hon'ble Court of Directors for such as he may requirez. 
Government declined to sanction the purchase of Hodgson's instrument. Those 
that had been lent to Mr. Curnin were for a 
specific purpose not admitting dele.y. ... Thoy were lying unused in the Surveyor GlIOeral '8 

Office. H the instruments are required for more important pW'poses ... they must be course be 
withdra.wn from him. The period for which he will need them for his observa.tions of the 
pla.net Mars will ... be confined to the period of that plo.net continuing in opposition3• 

It is interesting to record the first introduotion of familiar implements. In 1831 
the Directors called attention to a new description of measuring tape, 
eo.1led .. Chesterme.n's self-acting Measuring Tape", which, by mea.ns of 0. spring roller, winds 
itself up .... Much time may be saved by this improvement, ... a.nd [we I have -therefore sent 
_ .. by way of trie.I-2 Ta.pes of 100 feet-2 of 50 feet-2 of 24 feet-2 of 12 feet~. 

Chronometers were delicate and contrary [n, 230-1 ], and, writes Western, 
being taken ill, I go.ve charge of the chronometer to Mr. A. Torrick on the 16th inst., having 
first expla.ined to him how to wind it up, a.nd warning him not to let it mn down. . .. He neglected 
to wind it up on the morning of the 17th, since which day it has not gone, notwithstanding 
tha.t I shook it after winding np5, 

Planetables had become cheaper. In 1816 Garling had paid 8.8 muoh 8.8 fifty 
pagodas, or Rs. 175, for two. In 1832 Macdonald paid Ra. 12-7-6 for 
a simple Plo.ne-table. It po_ 0. steady horizonta.! motion on two ooncentrio brasa oircles 
whioh were turned at the Mint, o.nd is fixed on 0. firm tripod, each leg of which consists of two 
branohes uniting at the lower extremity, on the French prinoiple' [1441. 
Re asked if it might be used for sketching in the detail between his stations, and 
this was allowed provided it led to .. no sacrifice of time or money" [ 61 ]_ 

It WII,II obviously with no small degree of self-satisfaction that on his renU'Jl to 
India in 1830 Everest, aslH'd for the appointment of a committee to report on the 
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lrigbly eomplicltted oompenslttion bars [ 45--6 ] and other imtruments which he had 
selected with so much care in England-theodolites of various patterns-lamps
heliotropea-and so forth ; 

In the latter end of 1826, when I W&l! about to proceed on sick certifioate to Englo.nd, the 
Bight Hon'ble the Governor General in Council WB8 pleB8ed to recommend ... the Court of 
Directol'!! ... to employ me to superintend the oonstnlction of certain inatrument~ [m, 242, 260] .... 

The Court of Directors were pleased ... at my suggestion to employ M88I!rB. Troughton o.nd 
Simmsl, the most celebrated arti8t~ in England, instea.t! of Messm. Gilbert, who wrually supply 
the EMt India Company [m. 524; IV, 149). 

In addition to the instruments which the Supreme Government authorizer! me to indent 
for in 1826, eeveral others were ordered ... in 1829, a.1I of which wore oonstructed by the 881118 

able artists UIlder my 8uperintendence. A considerable portion hOl< been brought out by ... 
the two Jateat ships of the season, quite lminjured by th~ voyage. . .. Being quite unique, 
and the most perfect of their kind that ever were made, I...request that ... public testimony 
may be borne to the merits of the artists .... 

I am naturally BnxiOllB t,hat the Vice·Preeident in Council should know how far I have 
acquitted myself of the charge confided to me, and ... [ request 1 a oommittee to ... report upon 
the fitness of the instruments ... on 1st JanUMY next, before which time it will be inconvanient 
to me to have the instruments properly laid out for inspection2• 

With Sir Thomas Anburey as President [I: 309], the committee expressed 
admiration at the quality of instruments that were, however, yet to bt> t.ested. 

On his departurt> from India at the end of 1843, Everest obtained permission 
to send home to the Directors samples of the instruments made up by 
the public workmen allowed to me, ... of my own invention, I wi.~h to ... take one of each ... with 
me to England o.s patterl18 by which others may be cOIL-nructed, ... 1 Perambulator ... - I Baro
meter Pump-l Apparatus for comparing chains and Rcalo"-l BarometerS. 

Before Bedford could get n "no claims" cert,ificate when leaving India for 
good, he had to deposit with the Accountant General 4% Government notes to 
the value of Rs. 2,000, as security for the return of smvey instruments issued under 
his orders to subordinate sun-eyors [ rn, 215. 461 ]4. 

CUSTODY OF INSTRI" MENTS 

During Everest's absence in England. all more important in~trumf'nt8 of t,he 
Great Trigonometrical Survey. such as Lambton's great thf'odolite. zf'nith sector, 
amI steel chains, that were not required by Olliver's small pa,rt.y. Wf'l'e packed 
safely away in the military magazines at Agra and Saugor [lII, 241 ; IV, 152]. On 
Everest's return he ordered them down to Calcutta by wa.y of the nea.rest station 
where water conveyo.nce tIl8y be procurable, ." Tho IL'fllal modo of troIL"porting the instrn· 
IIlflnts."was thnt of slinging the cnaes upon hambooB ... home "pon men's .honIJer" .... The 
carriem ... should he cautioned on all occasions of setting down the CB88S to do RO with groat care5• 

1'0 make room for thpm at the Surveyor General's OfficI', and also for t,he new 
inl!trument~ from England, he asked pf'rmission -without. immediate Sllccess
to tran!!fer to the arsenal all "('ommon Rurvf'ying instrllmf'nt~" in excpss of depart
mental reqnirement,;6. 

The Mathematical Instrument Maker wa~ not I'esponsiblf' for stock and issue, 
which was normally the businpsf! of the Registrar [m. 215; IV, 140], but. which 
ea.rly in 1~32 was tempm'arily pll8sed to one of the new assistantl!, George Logan, 
who WIl8 orde\'ed to take ("harge of 
all baro,""tel'B, therruometel'fl, and other meteorological instrumentA in store .... You will receiVl! 
oharK8 of the bBll8·line apparatus, the 3-feet vertical circles, the 3·feet, IS.inoh, 12.inch,7.inch, 
and !I·inch theodolites of the new construction; the reverberatory lamp .. , the heliotropes, the 
Drwnmand lights, and ... all the instruments arrived since October 1830 .... Thsse ... are under 
charge of Mr. De Penning. who will deliver them on your requisition. 
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The old zenith eector and the chains belonging to the Great Trigonometrioal Survey will 
likewi88 be placed In your charge, as also all the chronometers. • .. 

You will have thom ... all kept clean and in good preeervation. but ... none of them may on 
any occasion be taken to pieces without my acquiescenoe. 

You will examine the whole on the 1st of every month. unIese that day falls on a Sunday. 
when the examination must be deferred till Monday morning. Such of the instnlmente as 
are out of order must be taken to ... the Mathl. Instrument Maker to be repaired. 

You will oontinue as before to make observations in the obeervatory. and get the olocks 
in proper order. and their rates well determined [m. 187 ]1. 

On the move up country, whilst the correspondence office went up the Ganges 
to Gurmukhtesar Ghat, some of the instruments were sent up the Jumna to Agra. 
under Murphy, to be handed over to Wilcox for work on the Great Arc [I7I-2]. 
Logan took the rest, including the base-line apparatus, to Saharan pur, where on 
20th May he found a letter from Everest; 

I yesterday received your letter from Mearut. You have acted very judiciously in having 
the instrwnents carried on bamboos. I cannot see, though, how you put in practice the 
method used for the 18·inch instrwnents, for they were C8dTied on a single pole, palankeen 
fashion, and had irons construoted on purpose. I SUpp088 you had a pair of bamboos to each 
case. It would have been the height of folly to run the va.st risk of carrying instrwnents, 
which have cost so much time, cash, and trouble, on coolies' heads, morely to save a few rupees. 
The safest mode is the cheapest in the end, though it appears to cost a little more. 

I have done all that lies in my power to get the buildings at Saharanpur put in order againet 
your arrival. ... The white ants ... are said to be more voracious at Sa.baranpur than in any otbar 
part of India, 80 much 80 that men are said to have found their turbans entirely devoured if 
placed on the grcund whilst they were a.eleepi. 

Logan had to submit, qua.rterly returns of his instruments and was warned that 
if they are stolen or injured in any way, unless it can be clearly ehewn that such had occurred 
in spite of all necessary precautions on your part, you will be liable to pay the full amount at 
which they are debitsd in the Accountant General's bookW'. 

De Penning had to act aB general forwarding agent at Calcutta, and reports 
that he had received 
from the hands of a chuprasi. .. ( who said he came from Mearnt ), a parcel to my addreas, un. 
franked. On removing the wax.cloth, I found the parcel (with another cover of wax.oloth ) 
addressed to Mr. Dent, Messrs. Amold & Dent, Watch & Clock Makers, Fleet Street, London. 
but without any instructions for my guidance .... The ... parceL.bears the seal of your office. 
Everest replied that 
118 the chronometer is particularly valuable, not only on account of its intrinsio excellence, 
but because it wa.s presented to me by the Court of Diractorst, I am most anxious it sbould 
arrive safe to the hand of Messrs. Amold & Dent, to whom there is a letter inside the box. 

Have the goodnase to take every possible preoaution in transmitting it forthwith, os directed. 
for robberies sometimes take place on board ehips. 

In reply to a request from the Accountant General to fill in a "capital valuation 
statement" on the instruments held on his charge, Everest protested against having 
to prepare what was termed "an annual deterioration return ". 

In regard to the instruments in use with the Great Arc, ... all of them ore in nearly as good 
order as when issued, ... otherwise they would be ill adapted for the nice work of the deport-
ment .... Some of them ... have been much enhanced in value ... owing to .. .improvements made .. . 
under my superintendence .... I may adduce the Great Theodolite by Troughton and SimmII .. . 
as an instance .... for the ... instrument ie of much more value at the present moment than when 
turned out of the maker's shop seven years ago. ... 

In the Revenue Survey establishment the C8.80 may perhaps be different .... The instru
ments in use with Captain Bedford's parties are of lase delicate construotion, of inferior value ... 
Upon such instruments a oommittee of regimental officers might ... pase on opinion, but ... the 
instruments of the Surveyor General's clepartmant are of quite another description .... 

In 1830 I purchllB6d at the shop of Robinson in DevoIl8hire Street a small theodolite for 
the price of 21 guinea.s. Since my arrival in October 1830 this ... has been in perpetnal \lse. 
From its handiness and adaptation to all kinds of work it is a sort of pet instrument with my 
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8ub.a.i&tants. who ha\~ it out on all occ6Sions in the roughest work. and in diffioult sitU8tions, 
yet it is not the Ill88t injured. and I oould dispose of it at any instant for 300 nlpetlll [144]1 ..•. 

I should 8&Y that the deterioration of an instrument from wear and tear must depend 
almost entirely 'on the treatment it receives, and the competency of the pI'rty UBing it .... 

It is utterly out of my power to supply valuation ~tatements such as you have suggested, or 
Captain Bedford ha.cl agreed to furnish .... I am made a sort of general storekeeper and vendor 
of instruments for the use of aU India, and for persons who are neither subject to my authority 
nor in correspondence with me2• 

For instruments in regular departmental use one of t,hp senior assistants was 
made responsible. and in 1836 Rossenrode was directed toO receive charge from 
Mr. Morrison [ 138, 163] of the instruments borne in t.he enclosed list, and when the operations 
of the ensuing 8\1880n are I\t an end, you will see that they are all duly delivered baek into 
store. Whenever any instrwnent is issued to any person whatever, a receipt in due fonn must 
be taken. If the issue is only made for .. ,ordinary purpos8.'l ... to my own immediate camp, a 
memo to that effect will suffice ... in a book which you will keep for that express purpose .... 

The late decision ... in the C6Se of Lieut. OIl1JTl&nney leads me to suppose that in the event 
of any loss or injury nothing but the clearest proof of there being nothing left wldone on your 
part will be received 11.'3 1\ palliation8. 

When Barrow left Calcutta. responsibility for all instruments in the workshop, 
as well as those in store, fell on De Penning, and then on the Deputy Surveyor General, 
till at the end of 1838 the D.S.G. asked that those not required by the Great Tri
gonometrical Survey. or for current office use, should be transferred to the Fort 
William arsenal [ 138 ] where "there are people who can look after and clea.n the 
instruments when required" 4. 

The Surveyor General was equally insistent that he should be relieved from 
responsiblity for instruments beyond the need of his department, whieh was 
least &rlapted for keeping charge of...public property ... exeept such as is in constant UB8 .... 

Existing rldes were framed ... when the Surveyor General wa..~ ... always at the Presidency. 
The practical inconvenience of the present arrllJlj1:ement is one thltt hAoS hung over me with 

the oppression of an incubus. Ever since I left the Presidency I...trust. .. entirely to my Regis. 
trar for the accounts of instruments, and I deem myself fortnnate that there are really none for 
which I cannot accolmt .... It will seem little short of impossible to keep the current business 
from coming to a stand, and quite so for the Surveyor General to attend to the business of 
accounu. himsalf ; yet he is the responsible party. 

My career is 80 soon to close that I hardly think it desirable to make any new .. rr .. ngamont 
to meet my case, for my successor will, it is presumed. be of a different temperament .... 

My Registrar h&. not ... been It person who knew anything whatever about instruments .... 
A pemon with less knowledge 011 thiM subject than Mr. l\Iorrison ... could hl\rdly be met with 
anywhere, unless indeed it be in the office of the i\lilitary Accowltant General, for, with all 
deference to that functionary. and my unqualified ... u.ckllowledgement to :\lr. Morley [m, 21 51 
for his unvarying urbanity, I really must say thl\t, weighed in the scale against the clerks ... of 
that office, Mr. Morrison may have very fair preten.ions. 

I have heard such odd stories of the manner in which the instruments are treated and used 
by·the Revenue Surveyors, and such queer matters have been given to the public in the news. 
papers, that I confess myself quite at a loBS to understand the merits of the case [ q8--<}]. ... 

It has long been my persllllo8ion that, considering the great number and cost of public 
instrumente, it would be much for the intere~t of Government to maintain an establishment 
whose express duty it should be to have the general custody and superintendence of them, and 
keep the u.ccounu. of receipte and iseues6. 

Authority was eventually issued for the transfer to the Commissary General's arsenals 
of all iru;truments except those I'equired for the Surveyor General's and the revenue 
survey departments [138 ]. 

THEODOLITES6 

Practically all the theodolites which Everest bl'ought Ollt in 18:30 were constructed 
by Troughton and Sinllns. Thpy were-·one 3·feet. and two ) 8·inch. read by 
micrometer8--folIl' 12·ineh. twelve 7·inch, and foUl' 5·inch. rpad by verniel's7. 
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This 3-feet tJleodolite must not be confused with Lambton's great theodolite by 
Cary which had been left in India in 1825 [rn, 258-9]. The horizontal cirole, 
actually only 34 inches diameter, had been hand-divided by Troughton, and was 
read by five "flying microscopes". The vertical circle attached to the telescope 
was of H!-inch diameter. The telescope had focal length 39 inches, and magnifica
tion from 49 to 98. Its weight, packed for transport. was 20 maunds 32 seers, 
nearly 16 cwL No opportunity of testing it occurred till after the mea."lUrement of 
the Dehra Dun base-line in January 1835. Then, after Mohsin H1llI6in had recti
fied several minor defectB, Everest declared it to be "as pf'rfect in performance as 
beautiful in appearance "1, and wrote to Barrow; 

I have lately Il!td the large theodolite by Troughton and 8inuns in practical operation 
for the fimt time .... It is quite a. masterpiece. I never imagined the possibility of construct· 
ing an instrument which would give teITostial angles so closely agreeing with each other. 

The division of the azimuth circle>! has heen so beautifully effected that. it is hardly nec8AS8ry 
to chRJ1ge the zero. Lateral refraction. eITors of obgervation, the unequal catch of tho clamps, 
and the newness of the friction rollers, appear to Cml"e greater discrepancies ... than those which 
arise from the eITor .. of division. 

I foun!1 the angles very had at first, chiefly because the friP-tion rollors of the camel on which 
the axis is supported had springs of various pOWBN; olle require!1 a weight of 30 lb., one of 19 
lb., and one of 14 lb., to overcomo the ellUlticit.y .... I reme!lietl this anti other little SOurC88 

of inaccurlWY before I cornmanced in earnest to take the angles, for whiL~t the camel was in 
that state the discrepancies amoullteri to 40 an!1 50 secontls~. 

Another defect ... mado itself manifest in thi~ grand instrument. In the bottom of the 
drum, at the part on which the friotion rollers of the camel pres.~, an air-hole made its appear. 
ance in the bl"8.ll8, to remedy which I cause,l a fhlt circular collar of polished steel t.) be con· 
structed, and united with screws sO as to cover the ... part where the rollors traversed .... When 
these small matters were COITectad ... rea.dings wero as regular as could be dllSire<P. 

All observations of the principal triangles of the Great Arc between Dehra and 
Bidar between 1835 and 1840 were made by Everest, Wllugh, or Renny, with one or 
other of the two 3-feet theodolites, Whilst Cary's was last used in 1866, Troughton 
& Simms continued in regular use till 1873'. It was renovated in 1916 and presented 
to the Victoria. Memorial collection in Calcutta. In 1936, for grea.ter safety, it was 
enclosed in a. glass caf!e together with Lambton's zenith sector [n, 252; rn, 257,397]. 
Hennessey records [ 140 n.6 ] that it was" probably the best of all the instnlments 
apperbtining to the SUI'n-y, and has been most extensively employed "6. 

The two 18-inch theodolites were built to Eyerest's specification, but, though 
apparently similar in all respects, writes Hennessey, 
their horizontal circles must have been divided in a different manner, for that of No. 1 has 
certain large periodic errors ... which are not met wit.h in the other. Xo. 1 hila caused great 
dissatisfaction, but recent investigations have shown that the results obtained ... by the 
systematic method of observation ... are reaJly far more accurate than would ... appear to be the 
ca.se. No. 2 is considered to be a good illstnnnent for its size, though decidedly inferior to 
most of the 24·inch theodoliteo. 

The horizontal circles of both are read by thrue .. fixed "mioroscopes, placed at 1200 apart, 
and the telescopes have focal lengths of 20 inohes, and magnifying powers of 25 to 606. 

No. I was issued in 1833 to t.he Amua series, and was used there till 1838 when 
it paased to the KarMa series, after being fitted, writes Everest, with a. new axis 
en Ramsden's pattern .... The instrument was reported ready yesterday, and on giving it .. . 
hasty exa.mination ... I. .. think that it is in as perfect a condition as the construction ... adm.its .. .. 

Thore was a slight para.ila¥ observable in the mioroscopes, ... but I thought it better to 
leave this Cor you [ J ones] to COITEl(lt. ... However accurately this might be Bot at starting. the 
llhaking ... on their long journey would be very likely to cause derangement. ... 

. One complete revolution of each of th~ bottom 8C1'8WB ~C8B to raise the axil! to it. proper 
haight, IlJ1d there IU'8 three dots, ona onteide the female 8oXJ8, and one on the oircumferenoe of 
~ of tho 8Cl'8WB, of whioh aJl thrae must be duly placed in line by means aC the small square 
ingeniously adapted by Seid Mohsin7 • 
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Mter Everest. had friction rollers fitted to the axis bearings to overcome its 
original stiffness1, No. 2 was kept for secondary work on the Great Arc. 

Cary's old 36-inch theodolite was reconstructed by Barrow in CalcuttaZ ; 

It might be more eorrect to say that s tota.lly new instrument was constructed, ... for ... 
hardly any portion of the old fsbrick remained, and nothing old was taken entire, the nea.reat 
approaoh ... being the applieation of an old vertical circle of 18 inches diameterS of an instrumen. 
by Harris, which was of no use where it stood [1431· ... 

This 3·feet theodolite was, when ready, a magnificent piece of workmanship, ... with five 
microscopes to the horizontal limb, and 2 to the vertical circle. 

The azimuth circle required to be made entirely new, for which ... I had three rings cast ... 
in one of the bazars in Calcutta-... to a model...constructed by Seid Mobsin-of which the best 
WB8 chosen. ... The principal o.rra.ngements were effeoted under my own eye before I left 
Calcutta on 24th December 1832, and for the completion of the remainder I left explicit and 
distinct instructions with the Mathematical Instrument Maker. The instrument reached me 
when I wa.s in the field in November 1835, and I must do that artist the justice to tlBy that-for 
excellence of workmanship, accuracy of division, steadiness. regularity. and glibness of motion
and the general neatness, elegance. and nice fitting of a.1l its parts-not only were my expecta
tions exceeded. but ... it is as a whole a.s unrivalled in the world a.s it is unique~. 

Everest had planned to have both 3-feet theodolites at work on the Great Arc 
ea.rly in 1835, and grew most impatient at Barrow's long delay, mainly due to 
trouble in dividing the azimuth circle. "When nearly divided I accidentally injured 
the divisions, and was obliged to erase them by re-turning tile face" [134 ]5. 
De Penning reported the theodolite ready in July. but had failed to get it away 
by the staamer ... which started on the 1st instant .... I took the 3 packages to the staam-boat 
office myself, and ca.1led on Captain Johnston8 for his permission to Bee the instruments properly 
stowed away, but he declined receiving the cases, saying that one (containing the body of the 
instrument) was too large to be admitted into the hold of any steamer. and that he could not 
safely keep it on deck. Consequently the packages were taken back7• 

Everest had sent a party down to Allahabad to meet the steamer and bring the 
packages on by road. He was disgusted at the delay and stormed at De Penning; 

You tell me it is with much pleasure that you report the large theodolite completed. Re&lly 
it affords no pleasure to me to know that an instrument ... is completed. if it is without my reach. 
It were as well at the bottom of the river as far as my operations are concerned .... 

I want to use the instrument in the field on the ... 1et October, to which end I must have 
an opportunity of examining ... it at my leisure full 10 days before it starts from Dehra. at 
which place it ought therefore to reach by the 20th September at farthest8• 

It was not till the end of August that De Penning got it accepted for 
the "Jellinghee" accommodlltion boat for the Western Provinces. to receive goode on the 20th 
and to sail on the 30th ... , I have been a.ssailing Captain Johnston to receive the instrument 
on board the flat. and wa.s a.s often put off, tho' without a positive refusal. • 

This induced me to examine the flat myself, and I must confess that I despaired of ever 
sending the instrument by a s~er, a.s the hold under the beam is much less than 4 feet, 
wh8I'8a.B the large theodolite in ite ca.se stande 4 feet 2 inches. 

After much altercation with the Captain of the steamer and Captain Johnston. I at last 
succeeded in prevailing on the latter to stow the instrument in one of the large cabins on deck. 
called the captain's dining room. at a charge of 200 rupees .... Captain Johnston pledged his 
word that he would lI8IIuredly receive the instrument'. 
The JeUinghee actually left Calcutta on 5th September, and the theodolite reached 
Everest at Nojhli on 12th November [39]. Mter a few minor defects had been 
rectified by Mohsin Husain, Barrow's renovated instrument was found easier to 
work than Troughton's, particularly in the levelling of the stand and the reading 
of the microscopes 10. 

To provide for all the triangulation now in hand, Everest had a number of old 
instruments reconditioned; Cary's IS-inch circular instrument purchued by 
Lambton in lSIO-the twin IS-inch from Madras observatory [m, 259 ]-Cary's 
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18-inoh, bought from Gray in 182~ry'8 15-inch1-Harris' I5-inch, purchued 
from Grant's estate [ Ill, 216 ]-Mohain Husain's I8-inch [inf]. 

The 18-inch iIl8trument by Cary that Lambton had purchased from England 
aftElr the accident to his great theodolite [IT, 254; rv, 16] was the one lold to 
Stewart for the Nigpur survey at "the ridiculous price of 525 Nagpore Rupees", 
whereas it was valued later at over R8. 2,500 [ m. 259, 469 ]e. 

At the time of the death of Lt. Col. Lambton his property W&8 most precipitately diBpoaed 
of by auction at Nagpur, on which ooo&8ion a valuable 18·inch theodolite by Cvy WIll! sold 
for a sum far below its ... worth. This instrument had remained ... in the lumber roODl8 of the 
Residency at Nagpur ever sinoe, ... and shortly after my arrival in 1830 I applied to the 
Resident to aJIow me to take it ... for the auction price, which was agreed to. '" Arrived in 
Calcutta, it was gnl&tly out of order, and required mooy alterations. 

New pillars, new microscope arlna. 3 ... micrometers to the azimuth cirole, and two to the 
vertical, were applied, &lld ... it was sent with Mr. Roesenrode's party [ 24 ]. .. Wld, on the con
clusion of the approximate operations on the Great Arc ... 1832-33, W&S delivered to Lieut. 
Waugh, Wlder whom it waB ... effectiwly employed until the 10th April 1837, when in his 
absence on other duty it was unfortunately burned in the conflagration of the scaffolding at 
the station of Berona of the Rangir Series [ 65-6 ]. 

It was replaced on the Ranghir Series by its twin which had been used by Olliver 
on the Calcutta Longitudinal series [ rn, 264] and had since been refitted. 

Tht'se theodolites had important defects-First, "the face of the circle is divided 
not by linea engraved on silver at 5 minutes apart as is now usual, but by dots at 
15 minutes asunder "-Second, being "repeating instruments, ... they have one axis 
rota.ting within another, whence there is a liability both to unsteadiness and eccen
tricity, ... stiffness of motion, and all its consequences "-Last, "the telescope 
of the instrument used in the longitudinal series is of too small power, ... [and] will 
require new columns to enable it to turn over in altit.ude "3. 

Gray's IS-inch in~trument had been purchased at Rs. 3,000 for the observatory 
at Calcutta [rn, 216]. It had not been used, and Everest found it "top heavy 
and unsteady" till Barrow's alterations made it "a perfect model of symmetry and 
compactness ".. It was sent out on the Parasnii.t,h Series, but neither Western nor 
Boileau could make a success of ita. It was not well divided, and had very poor 
levels and telescope [60]. In Waugh's opinion, 
the cla.ss of 18·inch engine.divided instruments is not fitted for expensive geodetic operations . 
... The expense of a good in.~trwnent is infinitely small in compBrison to the cost of a 
survey. The outlay for carriage is the same for an inferior as for a superior instrument, 
and the work is actually ... a.ccelerated by good in.~trumental meansft • 

The 15-inch instrument by Harris had been brought by Grant from England, 
Md had never been a success, nor ever used after his death [ill, 216). Everest had it 
taken entirely to pieces. I reserved the vertical circle for the large theodolite which Mr. 
Barrow has still in hand [ 142] and replaced it by a lighter circle taken from a boning instru. 
ment by Dollond. . .. New columns of a compact fonn, an entirely new axis. and 3 new 
microscopes to the azimuth circle. a new lower fl'ame with six pillars, and a new stand were 
made by Barrow in very able style Wlder my directions. and in lieu of a crazy, rickety, and 
useless instrument, one wa.. produced ... fit to be employed on principal triangles. 

I Bent that instrument with Lieut. Macdonald ... in November last, and when I visited his 
pa.rty in March last [ 61]' I found it highly efficiellt, and its performance such as would do 
credit to the first artist in England'. 

To round off this tale of "cannabalism", witness to the mechanical genius of 
Everest and the technical versatilit.y of Barrow, we note the 18-inch theodolite 
constructed by Mohsin Husain in 1840. He made up the entire fabric from local 
m~terial an? graduated the circles, the only portions obtained from England 
bemg the object.gla.ss of the telescope and the lenaes of the eye· pieces and microscopes. The 
horizontal circle was furnished with ... " flying " microscopes; the telescope had magnifying 
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powers of 36 to .7. It W88 a very creditable piece of ~echllollism, : .. and W88 em~loyedl 011 
the Gurwani series, but it h88 not been used since the 2.·mch theodolites became available. 

The smaller theodolites brought out in 1830 [ 140] were intended for secondary 
and minor triangulation, and were invaluable also on reconnaissance, whether" ap
proximatt' series" or .. ray-trace". Everest had offered Sho:trede one of t~e 
7.inch theodolites with three verniers, an instrument of a very beautIful cl8S8, ond ... Wlth proper 
precaution it will never show an error of 20'. I have but a few of these, and ti,tey are all ~ 
~he field with m&-How am I to convey it to youY-As to the common theooolites, ... I will 
direct ... my office at the Presidency to furnish two, if there be that number in storeZ. 

One of these 7-inch theodolites was sent down to Campbell on the Salem topo
graphical survey, who found his large theodolite by Gilbert .. utterly useless, ... 
as from the movement of the plates an error is produced of nearly two minutes in 
E'very angle" [ 149 ]8. 

Several of these smaller instruments were issued to the revenue surveys, with 
locally made" French pattern polygon-headed tripods", which Bedford found" very 
superior to the wlSteady kind at present in use "4 [137). Everest had recommended 
him to ask for the Hon'ble East, India Company's pattern, 
made by Messrs. Troughton & Simms, making it an express condition that they be made by 
those makers alone. Mr. Simms and I put our heads together to devise that form, and ... they 
are a splendid success. They cost too 20 per cent less thlloll Mr. Gilbert's rattle.traps. The 
six tripods shall be made 88 requested5• 

Notable features of this Everest pattern were the provision of two opposing 
vertical arcs instead of a complete vertical circle, and the low height of the telescope 
standards, which prevented any transit of the telescope, and limited angles of 
elevation to 30° and of depreBBion to 45°. Thuillier writes in 1850 that they were 
un ivel'llBlly sought after by surveyors of the present time. These ... are of the most perfect 
construction, and so sdmi.rsbly adapted for the purpose of the Revenue Survey that too much 
pra.ise cannot be bestowed on the makers8• 

Of the small Robinson theodolite [ 139-40 J, Everest writes to the makers; 
The little theodolite which you constructed for Col. Colby, ... which I bought at your shop, 

h88 turned out the prettiest thing possible. There are some defectB ... which you must remedy 
and, if you can do that, I wiBh you to send out 6 88 800n 88 you Clloll make them. .. . 

There must be three verniers to the azimuth limb, and the reading gla.sses ... must not be 
simple lenses, but small microscopes .... The telescope has not sufficient power, and a larger 
object·gl8S8 would do no harm. There must be some method of turning the axis of the telescope 
over end for end in the Y's. 

Do not think of taking away the bent eye.tube. It is one of the great advantages of the 
instrument that it can see stars right up to the zenith. There is just room for the head now; 
a hair's breadth less would spoil it ; more is not wanted for a ca.reful person. Indeed ss I want 
these instruments more particularly for stars near the zenith than anything else, you must be 
careful to see that before they leave your shop they are quite equal to that part of the busineBB. ... 

Could you ... bore the axes of the telescope 80 88 to iUl1IIlinste the wires from the sides r 
If you can do all these things you will make six of the most beautiful instruments that 

ever were seen, and I am quite sure that ... you will get a sale in India for many more. 
The altel'6tions ... will, I suppose, not make the price greater than I formerly paid, 20 

guine88, ... for then you had only one instrument to make'. 
Everest asked that they should be delivered to "my friend Captain Beaufort", and 
a.uthorized his bankers to pay the account on hearing from Beaufort8• It was pro
bably these theodolites by Robinson which Everest describes as "of the small 
howitzer description" a stock of which he held at Dehra in 1837 [ 148 ]. 

Shortrede's 18· theodolite that was used on the Bombay triangulation until 
1837 [72-3], h.ad been ~ought by Jopp from Troughton & Simms [m, 216] ; 

The teleecops 18 about 21 Ulches focal length. The magnifying power genel'611y employed 
·is ~ ; with this I have seen ... a station pole 2i feet thick and 111 feet long ... at a distance of about 
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74 miles. I have Been also the pagoda on Poorundhur from ... about 92 milee. The weather 
in both theee instances wae no doubt particularly favourable. In ordinary circumstances I 
have no diffioulty in seeing polee at 40 or 60 miles. . .. 

I have a theodolite by Dollond which I ordered on my private account. The horizontal 
circle is 16 inohee, and the vertical ... 12 .... Thie, I believe, you have seen in Englandl . 
The I8-inch had many serious defects, but could not be replaced at the time2• 

It was later sent to Calcutta for overhaul, Jacob reporting that Shortrede had 
applied the drastic remedy of a hone "in order to improve the divisions whioh were 
slightly ragged. But the experiment ... proved a complete failure, as the divisions 
were made rather less distinct than before". Everest was horrified. "If I had 
been aware that Lieut. Shortrede had used that barbarous process towards a publio 
instrument, I should have deemed it my duty to ... call on that gentleman to pay 
the cost"3. 

He would not at first consider Shortrede's offer to sell the Dollond for Rs. 2,000 ; 
I remember well the instrument which Dollond was constructing for you, and was always 

of opinion that it was far too hea.vy. Thore is no possibility of changing the zero without 
lifting it off its stand and, ill part, putting it up anew. But the change of zero is ... quite 
indispensable, even with the best hand·dividod instrument; a fortiori, it cannot be dispensed 
with in one engine.divided·. 

No other instrument, however, being available, the Dollond was purchased a.nd 
taken into use when Jacob took up the principal triangles of the longitudinal 
series5, and it was not replaced until 1849; 

It ... possesod, like all Dollond's instrumente, a very fine telescope, but the horizontal circle 
WSB one of the first that had ever been engine.divided, and proved of an inferiol' order. ... 

Change of zero was effected .. ,by mea.ns of a separate trio.ngular plate of wood, similar to 
the top of the tripod stand, The feet stood upon this, and on its lower surfo.ce was out a 
circular groove concentric with the instrument. This rested upon three curved ribs of hard 
wood fixed to the top of the stand so SB to admit a free motion in azimuth. This rude con
trivance was fotmd to answer remarkably well6• 

PERAMBULATORS 

In spite of pre-occupation with all his geodetic work and high-class instruments, 
Everest found time to design an improved model of that useful everyday imple
ment the Perambulator. Shortly before he left Calcutta he told Government that 
he had been considering "perambulators, plain tables, and other instruments which 
are used in ... my department", Whilst there was a shortage of single-wheeled per
ambulators in store, there was "a great number of double-wheeled ones ... supplied 
of late years by Mr. Gilbert" that were constructed on wrong principles [ n, 224 J. 

Our maps &re constructed in miles a.nd decimo.ls of miles, ... but the dial plate of the present 
perwnbulator shows milee, furlongs, poles, and yards, a.nd ... we must go through a tedious ... 
proceB8 of reducing ... to decimals of a mile .... Since a mile is 6280 feet ... I purpose that the 
long hand shall revolve once when the ... wheel hSB been trundled over 628 feet of ground. 

He worked out an ingenious series of dials and differential wheels, largely adapted 
from those of Gilbert's gearing which was to be rejected, and he proposed that the 
small resulting error should be engraved upon the handle. There should be "a. 
small hand ... to shew furlongs for those who are curious about the measures of 
antiquity"7. Early surveyors had, however, been quite happy to keep count in yards 
and even furlongs [I: 199 J. BreWs pattern had cyclometer reading to fractio~ 
of a. foot [n, 228]. It was strength and handiness that Everest sought for rather 
than change of unit. ' 

He set great store on t.he design of the small differential wheels two of whioh 
he sent down to De Penning in Ootober 1833 as models for ' 
the ableet engraver you ca.n procure. If Inudcteen [ 135 ] can do them, let him by all means, 
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lIut he spoiled lit beautiful little micrometer soale for me onoe, and I would not haw th_ 
.poiled on any account, because I have watched over their construction with an ansiety whioh 
you, who know me, will be able to conceive ... , Great pains have been taken in making the 
diJI@ram, so pray let the engraved plates be uact oopies. 

1 wish to be engraved 011 the inner wheel on the three radii ... ema.n&ting from the centre
"Differential perambulator-DBlligned by Major Everest-Executed by Seid Mohsin "-On the 
Ndii of the outer wheel-"Fore wheel shews thoU88lldths-Back wheel miles and tenths
Maauri, 16th October 1833". U all these inscriptions cannot be compl'888ed on the radii, 80 as 
to be done cleverly, each in one line, let them all be omitted, and send the wheels back with 
only the figures. 1 know, if any oan manage it, you are the personl

• 

De Penning got the job done by the best engraver in Calcutta. 
under my own eyes .... 1 herewith enclose the engraver's bill, amounting to twenty.four sioca 
rupees. The charge is rather high, but 1 could not engage o.nother to do it for le8s, Inuddeen, 
the office engraver, having declared himself incompetent to the undertaking2• 

Everest was not satisfied and ~ent another pair to be engraved; 
The cost of the last ... was so extravagant that 1 am determined to omit all but the mere 

figunls. The engraving must this time be done by the eugraver of the office .... If he is not 
equal to that he is really unfit for anything whatever. '" 

My object is to cheapen the perambulators to Government, and ... 1 got the measuring 
wheels made at the Gun Carriage Factory at Fut.tehgurh for nothing. But, if I" sa. Rs. is 
to be charged for the engraving, it will be no saving of expence. U my engraver spoils these, 
I shall make him pay 2Q Ra. for each pair ... and if he cannot do them himself, he must pay 
some other man for doing them, or be discharged3. 

This time the engraving was successful and, writes De Penning, 
Inuddeen would have undertaken to engrave the former ... dials, ... but as you expressed a 
wish to have it very neatly executed and, the spaoe ... being very limited, Inuddeen got alarmed, 
and was afraid to undertake it'. 

Having completed two of his new perambulators to his satisfaction, and tested 
them on the ground, Everest sent one down to the Military Board ; 

The measuring wheel is made very heavy in order that it may be pleasanter to the native 
who conducts it on the ground than to carry it on his shoulder .... 1 tried one of th_ 
perambulators against the measuring bars last year in the Dun when 1 was ... measuring a base 
of verification .... The wheel is larger than it ought to be by 0'844 of an inch, an evil to 
which every perambulator is liable, and for which a correotion ought always to be applied6• 

He built a number in his own workshop at Dehra Diin, but found none to surpass 
the two first made up at Fatehgarh for "strength, durability, and accuracy". It 
W8B with great pride that he presented two of the new perambulators, one to the 
Commander-in·Chief, the other to the Governor General. A special feature was 
a "puzzle lock" for the box covering the dial plates and gears. That inscribed 
for Sir Jasper Nicolls opened to the word" delay"; that for Lord Auckland 
to "thick "'. 

Everest's design was warmly praised by Wrought on , the revenue surveyor; 
During the past month 1 have given it several trials .... The construction ... appears to 

me ncellent, and infinitely better ... for the revenue surveyors than any ... ever used by me. 
lt p088881188 solidity and simplicity, and when used in a ohampaign country produces results 
differing in a very small degree from those ... from a good chain .... 

If your wheel could be reduced in Si7.8 •• .ite utility on these surveys would be great 
indeed .... The wheel should have a circumference of 6'6 feet, and if the graduated circles 
of the dials be divided into 100 pa.rtB we shall gain lightness and portability, ... and by using 
decimals have no more calculation than if the wheel meaeurea a single yard. 

Everest much appreciated Wroughton's interest, and saw no reason why another 
pattern ahould not be designed with Gunter's chain as unit ; 

I must not lay claim to an invention .... Mine is the mere modification of a principle which 
tw. emted ... in the Madras perambulator [m, 219]. 1 intended this instrument chiefly for 
route lIUl"Veys, and what we call Ray Tracings [ 78-81 ]. but .. .it is perfectly easy to apply the 
aame principle to any other element-... BII 660 foe~d diminish at the same time the dia. 
meter of the wheel Bnd weight of the instrument .... 
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I never could bring my mind to ... what the ... acre hOB to do with ... lndia. Its introduction 
appears ... to involve a cumbersome system where simplioity is a great desideratum .... How. 
ever. this is. I suppose. irremediable now .... 660 will do just as well as 5281• 

The acre had been forced on the revenue surveyors by the lack of any standard 
value of the bigha or other local unit of superficial or linear measure. It was 
thought better to accept the standard yard and acre than to assume BOrne 
arbitrary value for the hath. gaz, or b'igha, for which no agreed standard existed 
[Ill, 163-5 ]. 

The perambulator was a popular subject for experiment, and Mathison writes 
of a new pattel'll designed by John Boileau, which was not so durable or useful 
as the old·fashioned Madras pattern [1: 199; Ill, 219], though the latter, "being 
graduated to yards, ... is ... apt to puzzle the native surveyors, who have to record 
their accounts in chains and links "2. A few years later Waugh brought out yet 
another pattern. He found "Colonel Everest's wheel is very strong and the per
ambulater useful. The only defects are the axle is too slight and the dial a little 
too slllall to be easily read Off3". 

PLANETABLES 

Though planetable survpy found no part in Everest's programme, he encouraged 
its use as an aid in triangulation reconnaissancp, and for laying down the general 
features of the country covpred by his triangulators [61-2 ]. He has left the detailed 
specification of It planetable made up by Mohsin Husain, which with slight modifi
cations remained the standard Indian pattern for the next 100 years. 

The best 80rt of plane table is a rectangular teak or toon~ board of any oonvenient size .... 
formed of foUl' pie~es 6 inchE's broad. in the centre of which a piece is let in to prevent 
warping .... Underneath the board is firmly screwed a brass circular plate ... from the centre of 
which a large male serew ... projects. and whi~h has a nut or thumbscrew ... . 

The stand COl1.~i8ts of three teak-wood legs, having shoulders to unite ... below the table .... 
They are fitted with brass ferrules; ... in these an iron spike is run to form the foot. The 
heads ... have brass ferrules, and are fitted with screws etc .• the same as the best theodolite 
stands. They fit on a piece of brass fashioned to receive them-in the shape of a T .... 

A circular hole is bored in the centre of the T to receive the large male screw of the board. 
which should fit in very exactly ... so that the large male screw being put through the hole in 
the stand. and the nut screwed on below. the table may be placed horizontally by the legs. and 
may be moved horizontally on the stand, and firmly fixed in any desired position by screwing 
fast the nut below the legs. . .. 

This table differs altogether from the common sort made with 0. ball and socket. It can 
be made by any common blacksmith and carpenter. and will be found very exact in ite 
adjustments and not liable to get out of repairs. 

The best sort of index (sight mle ) is a common flat boxwood. mahogany. or teak, 
ruler ... , having sights fixerl on its ends .... with double apertures in each, and the line of 
collimation in the same plane as the levelled edge of the ruler. This index. or ruler, ... BerVllB 

to draw ro.ys to objects. and is far preferable to any made with telescopes. 
In the absence of a compass. the meridian ... may be found by sticking a piece of wire 

vertically above the board. at 12 o'clock precisely, ... ItS the shadow will then indicate the 
true meridian very nearly [ 149-50] .... 

A cOl,;,mon pock~t compass may be usood, ... a magnetic needle set in a small mahogany 
box ... havmg a card m the bottom. or a needle suspended .... having only the direction of the 
meridian marked in the bottom. ... These must never be attached to the side of the table to 
render it lopsided. but placed on the board, and 0. BDlall rectangle traced round the box with a 
penoil, in whioh the box is to be p\o.ced whenever the needle is required. 

Then follow detailed elementary instruotions for mounting the drawing paper on 
the board "stretched perfeotly even". and for measuring a.n angle on the board 
.. within two or three minutes of the truth "'. 
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REVENUE SUltVEYS 

During the short interval between Herbert's departure to Lucknow and Bed
ford's asBUlllption of the duties of Deputy Surveyor General at Allahiibiid, adminis
tration of the revenue surveys fell on the Surveyor General, and Everest had to de
termine a policy regarding the issue of instruments to that department. He found 
that under existing rules free issue could only be made to officers of the Quarter
master General's department, and to "assistant surveyors, being European com
missioned officers". Surveyors in charge of reyenue survey parties had to pay 
for their own instruments, though "the prescribed proportion of common instru
ments" would be supplied" for the use of the apprentices" [rn, 213 ; IV, 136]. 

Being directed to send a stock of instruments up to Allahabad, Everest assembled 
a committee to advise him, and only sent what it considered essential. On taking 
over charge Bedford found that he would require a further supply of about 100 
Gunter's chains, 25 theodolites, and as many surveying compailses. Whilst Everest 
suggested that chains might be made up in the bazar for about Ra. 5 each, Bedford 
asked for a cheap make of theodolite for ., village SUfyeys" ; 

1 allude to the most simple kind ... with gradua.ted limb, a vernier rearling off to about 
3', and two upright sights lil{e a Compns.q or Circumferentor. These might be made to any 
extent ... by the Company's Instrument Maker in Calcutta, and answer ... both for details and 
boundaries. I have tried this instrument myself, and know that a round of several miles may 
be closed with an en'or of from 10' to 20', which ... would not materially affect the closing of 
the travet'll8. Two of these simple theodolites were made over by myself to Major Schalch 
when on my way to Assam [rn, 52-3 I and may still be in the Surveyor General's officel . 

He liked Everest's new" howitzer" pattern [ 144 ]. and asked that 
5 theodolites ( 4-inch diameter with double telescope) of the new construction by Robinson, 
brought out by Major Everest, be allowed to ee.ch survey; also six of the plainest kind with. 
out telescope ... as used by General Roy for the smaller portions of his survey. These would 
replace the prismatic compasses now in use, and be available far minor operatianss. 

For the new parties taking the field in October 1833 he wanted 
as fa.r as 5 Theodolites and 10 surveying compa.'!Ses .... 4 theodolites at Allahaba.d are 0.11 ... 1 have 
been able to procure beyond the limited supply from the Surveyor General. I know of several. .. 
for sale, and two at a moderate price; ... viz., one for 300 from the Commissioner of Delhi, 
and a second belonging to Lieutt. Fra.ser for 350. Captain Colvin has also a superior theodolite 
for sale, but at a high price, 500 or 550 rupees. 
Purchase was sanctioned and Bedford indented for 12 more "of the plainest construo
tion ... for the boundary work of common-sized villages"3. 

He arranged for a specia.l small sized caile of instruments for revenue surveyors 
as those stocked by the ordnance contained many UlUlecessary articles 
liable to be mislaid or injured. I would recommend ... that four camplote cases only be issued 
... to ea.ch survey, ... and that 100 small cases be made up ... to cantain ... 2 pairs of common 
compBllB08 ... -1 pair of bow compasses with steel pen-l drawing pen with pricker ... screwed 
into the handle-l rectangular 6·inch brass protractor. The above ... will not proba.bly cost 
above 16 rupees, inst.d of from 34 to 91 rupees, the value af these now in use'. 

Everest thought it most unfair that revenue survey instruments should be sent 
to his workshop5, especially when Bedford asked Government that one lot 
should be repaired and despatched from Calcutta a.t latest by the 1st September next. 1 
have alrNdy requested Mr. Barrow to lay aside (if necessary) all other articles, ... and to 
give his whole spare labour to the rectangular protractor and instruments, ... but as he is not 
under my control, ... I ... requ68t that strict orders be given to ::\1r. Barrow, through the proper 
a.uUlority, for their repair and despatch by the time a.bove specified. 
As these instructions were passed direot to Barrow without advice to the Surveyor 
General, Everest was most indignant [ 122-3] and suggested that the whole cost 
of the workshop might 88 well be charged on the Revenue Survey department 
[ 128-9 ], whilst the Governor General remarked severely that the iDlltrumente 
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employed in the Revenue Survey departmllllt appear to be freq~t.ly IJIItting out of order 
which ... it is supposed UlUilt arise from a want of proper attention m the use of them. 
Some check mould be applied .. .88 may ... diminiah this growing evill 

[ 140 ]. 

The Direotors enquired two years later whether" the evil has since been correoted" 
ILnd we may be sure that the answer was in the affirmative. 

In January 1835 the Military Board [136] sent home an indent providing 
for "twelve distinct land revenue survey parties" [214], and this number of 
prismatic compasses, theodolites, and Hutton's logarithm tables, came out early 
in 1836. A year later the Directors advised the shipment of eight OBaes containing 

9 Theodolites, 4 inches, ( 2 Tel8800pes each ) 18 Rulers pru-aJ.lel, with rollers, 6 inch_ 
18 Prismatic compasses, with stands 36 Scales brass, for plotting, 6 inch. 
60 Chains, measuring, and arrows. 100 feet 18 Telesoopes with slings 
12 Perambulators 50 Chains m88suring, and arrows, 66 feet. 
36 Cases Mathematical Instruments 

These. with the exception of the theOllolites ( nine more of which we will transmit ... as soon 
88 practicable ). and the telescopes, ... complete the indent ... and will. we trust, enable you bo 
prosecute the important surveys, both in the lower and western provinces, with vigour and 
efficiency .... One half uf the indent has been furnished by Messrs. TrOltghton & Simms, and 
one half by Mr. Wm. Gilbert, and we desire ... the Surveyor General to report to you on the 
relative qualities, ... partipularly the theodolites9• 

With his next indent Bedford reported .. the unserviceable state of Gilbert's 
theodolites", and strongly recommended that 
the present indent be supplied entirely by l'roughton & Simms, whose instruments are not only 
procurable Ilt a moderate rate, but of a quality 80 superior as to gain the confidence of every 
surveyor who has used them3 • 

The Directors thereupon struck Gilbert off the list; 
Mathematical instruments forwarded by lIB to India have always been received upon the 

good faith and responsibility of the makers. From the dissatisfaction ... expressed on more than 
one occasion ( supported hy 0. return to England of some of the defective instruments for inspec
tion and readjustment ), we had some time prior to the receipt of the present despatch dis· 
continued our orders to Mr. Gilbert, and we will take care that the parties who are now entrusted 
with the supply shall furnish only instruments of the mo~t appruved description'. 

The large increase of establishments in 1837 threw It great strain on the supply, 
[215-7] and Wroughton protested against" the impression that It surveyor is expect
ed to find his assistants in instruments. ... Endless destruction has befallen my 
private instruments from allowing the assistants a free use of them5• 

Revenue surveys were largely carded out by magnetic compass, and the Com
missioner of Patna8 became greatly interested in magnetic declination; 

The professional survey having been brought nearly to a close in the Lower as well 88 the 
Upper Provinces-... before the detail records ... are consigned to the lumber room, and become 
food for the white ants-I would ... rescue from oblivion the observations made by the different 
survey parties ... with a view to the formation of a map showing the variation of the needle 
throughout India. 

He forwarded a paper on the construotion of "a Portable Meridian", 
a small instrument which I have contrived for laying duwn ... meridian lines, for ascertaining ... 
the variation of lLIly compass, the latitude of any place, and the correctness of any watch. 
The instrument hos met with the approval of the experienced revonue surveyors, Lieutt. 
Thuillier and Lieutt. Maxwell. 
He asked that one should be made up for him at the Mathematical Instrument 
Maker's workshop, and tells how he found his inspiration; 

Those who have visited the Cathedral of Florence, or the Church of Saint Petronio at 
Bologna, may re~ollect ... a straight line running down the whole length of the aisle, and a 
small round hole III the walL.about 60 or 60 feet above ... the pavement. 

A tTlweller who Rhould enter ... about noon would not fail to be struck by the mysterious 
conduct of those about him. A dozen watches of quaint forms and various sizes would ... spring. 
suddenly from the fobs and waistcoat pockets of people as quaint and peculiar as their time
pieces. Their eyes would ... be intently fixed on 80me object on the ground. and the traveller 
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150 SUPPLY OF INSTRUMENTS 

would naturally imagine that the toe-nail of a saint ... was about to perform a miraole. the ezaot 
period of which it was a.s important to fix as that of the transit of Venus .... 

The traveller would find that the object of solicitude was a bright round spot caused by a 
l'8y of the sun passing through the aperture. ... whioh is seen slowly approaobing the line that 
runs down the centre of the aisle. This line is a meridian, and when the bright round spot 
arrives at. and is bisected by. this line, the sun intimates ... that he ha.s reached his meridian 
altitude. The watches are returned to their fobs, and voices are heard muttering in Italian, 
German, French, and English, either self-congratulations on the accuraoy of their Bregnete, 
or uncomplimentary remarks upon the artiste who manufactured their watches. 

I have constructed a sma\I instrument, .... diameter 91 inches, and the height of the ... 
gnomon 2 inches. It is made ... of brass, and the degrees on the rim have been marked off with 
great accuracy by a native mistry. The cost of the materials is not more than 2 Re., and the 
labour ... considerable, and the man asked 16 Rs. for the whole, inoluding his own remunera
tion. This, however. is cheap compared with some of Dollond's Universal Dials, 41 inches 
in diameter which in Calcutta cost 80 Ra. l 

'from COIIIDJ'. Patna 7 4: 11-4-43; Ben Govr. Progs. 17-7-43 ( 13); J~8B. XII, 1843 (318-41, 
1112 ) ; diagram p. 442 ; Ravenahaw aaye nothing about Equation of Time I 



CHAPl'ER X 

HUMAN CONTACTS, GREAT TRIGONOMETRICAL SURVEY 

Civil Aid - Olearing of TreM -l1thabilan18 - MVlf800Ne - Dew D1l1t
Travel If: TTanaport - Medical Aid. 

'

"lTE ha.ve aJrea.dy told of diffio~ties encountere.d by offio~ of the Great Trigona
'f metrical Survey when working through wild outlandish parts of south or 

central India, difficulties aggravated by constant moves from one distriot or 
State to another, often through areas where supplies and transport were difficult to 
obtain, however friendly the inhabitants. Oocasionally local headmen and villagers 
were definiwly unfriendly, regarding the surveyors as intruders, and their habit of 
occupying prominent hill tops or con.~picuous buildings as unwarranted trespass 
[n, 369-72 ; III. 412-5]. In some cases the local people were so resentful that they 
destroyed the Aignals and marks at the first opportunity [86, lfil ]. 

Now under Everest's rule operations were being carried out on a muoh wider 
front, and often in densely populated areas where it was difficult to avoid interfer
ence with the daily pursuits and property of the villagers. Every attempt was 
made to win friendly co-operation. Notice in advance was sent to 10cILI ILuthorities, 
who were generally very ready to a.~sist, especia.lly with looa.l guides ILnd chwprasia. 
It ,,'as, however. impossible to give prior notice of dILy to day movements. and 
theTe were bound to be occasiona.i disappointments and delays. 

Squabbles sometime.'! occurred between survey followers and villagers. and 
complaints to the magistrate did not always bring support for the l'Iurveyors. 
Peyton found the inhabitants of a Hooghly village decidedly hostile. 

Sheo Sin~h sepoy and Gunes cla..see were most unmercifully beaten. ... The whole afffloir ... 
originated from the sepoy merely enquiring of a villageI' the route he wa.a to pursue. and the 
lmSWer beinp: sullen produced the affray. in which the whole village joined and beat them 
most Blwerely ... , The Darogah ... seized the princip .. l pel'8olL'1 of the village and sent them 
to the Magistrate at Hooghly. I being also obliged to send the sepoy and classee. besides 
two of my servants who were witnesses .... bearing my complaint with them. ... 

One of our tree stations in the vill"gf> of Kumalpoor ... hM been insultingly cut down1 .... 

The ma~strate decided that the survey followers had been the aggressors, and 
Everest declined to interfere; 

The Great Trigonometrical Survey should ... avoid disputes. ... anu thi3 can never be ... 
without all those who a.re in charge of parties preserve the most perfect good humour and 
patience .... It i. a mistake to suppose thA.t the inhabitants "re hostile. '" 

In my late journey to iMpact the tract for the b .. ..e·line [48 1 some of my people were 
beaten by the inhahitantA of one of the villages a.nd. finuing on anquiry that they were the 
aggres._ors, I WIIoS r .. ther plea.ed with it than otherwigo. beca.uso it saved me the trouble of 
pnnishing them mpolf. 

I was for Bever .. l uays without any peI'Wanah [Il. 42 n.2 ; lIT. 408 n.2]. and though the 
natives were at first ra.ther shy of affording me any I\ssistance, yet long before the aut.hority 
arrived. I hnd succeeded in making thom OB obliging as could be desiredl . 

It is impoB9ible to enter into any disstmsiona with those in authority unless we are decidedly 
on the right side of the question. Govt. will very naturlllly support their own magistrates ... 
and it would be most imprudent ... to request them to support my subordinates where ... 1I8 muoh 
offenoe had been given as reeeived8• 

It was made absolutely clear that the free consent of a ruler had to be obtained 
before survey could be earned into his State. In 1832 "the Raj Rana of Kotah" 
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152 HUMAN CONTACTS, GREAT TRIGONOMETRICAL SURVEY 

prote8ted against his territory being surveyed by an officer of the Quartermaster 
Genera.l's department. The Political Agent stopped the survey on the grounds that 
it is perfectly competent to the Raj Rana to prohibit the prosecution of such a survey .... I 
I'88t not merely on the general principles of justice and of international laws, but also on my 
own personal knowledge of a oase in point which occUl'1'9d at Bhurtpore while I officiated there 
in 1829, ... having been comrna.nded by Government to desist till the pennission of the ... 
administration should be obtained [ Ill, 26 ). 
While Government endorsed the action of the Political Agent, they a.sked him to 
"use his utmost endeavours to impress on ... the Raj Rana the advantages of the 
survey, and the propriety of his affording his sanction "1. 

Before sending off Rossenrode to carry the approximate series of the Great 
Arc northwards from Sironj, Everest asked Government to warn thp Political 
Agents of Bhopil and Gwalior, and to ask for special protection; 

Without ... Government being manifestly in support .. it would ... be useless to make the 
attempt, ... for the country .. .is overrun with robbers who attack parties in open day .... Even 
the public instruments, when travelling on the high road for deposit in the Agra magazine in 
1825 [Ill, 245), were 8.888.iled by a body of banditti, who were driven off ... by a superior force. 
... Parties with flags oould not s"fely be detu.ched to ... the stations if there existed the sma.llest 
doubt a.s to their acting with the full consent of their own and the local Government .... 

It is indispensably necessary ... th"t 0. party of the Goonah Horse2 [m, 4471 should be sent 
with them. It wo.s mainly owing to the presence of such a party in 1825 that my people were 
enabled to beat off the blYlditti who attacked them. I propose detaching the regular escort 
of the Great Trigonomotrical Survey, consisting of 1 havildar, 1 naik, a.nd 12 sepoys with 
Mr. R0B88nrode, ... besides ... a party of 12 burkandazesB. 

Mter Everest had joined Rossenrode, the Resident wrote that he could not ask 
this Government to send supplies of water, etc., to the 8UlIlIIli.ts of hills. I...suggest that your 
parties ... purcho.se provisions, etc., at the villages, ... and ... hire camels and men, ... or that 
you authorize me to pay to the Court the sums expended in complying with your request. 

The Court will erect their flags wherever you may direot, but the people have great objections 
to the admittance of parties into turrets or high buildings, for they imagine that our instru
ments expose their females Gnd female appartments, and the higher ol&88es would sooner 
sacrifice their lives thlYl submit [ 163 ] .... 

I should have been most happy to have had the pleasure of your company at Gwalior'. 

Everest replied a week later, after moving on from Gwalior ; 
Your letter ... wo.s put into my hand just lIB I was mounting my horse to quit your hospitable 

roof, and my first business is to beg you to aocept my thanks for the ready civility of your 
people, and their a.ttention to the comforts of my brother [ 33 ], Captain Wilcox, and myselfG• 

It is not requisite for the Court at Gwalior to incur any expence, but it is indispensable 
that water should be carried to the summits of the hills .... The heo.d of the party has striot 
orders ... to pay everybody who is employed at such rates a.s the talookdar ... may decide .... 

Although the villagers are inoffensive, and rather disposed to be obliging, yet the men in 
authority, with their sword-and-shield followers, shew a coneiderable ... iIl-will. At Eesaga.rh ... 
the rudef1888 of the Pundit Killadar WIIB manifested in various ways. Seven years ago my 
people Wl"re freely admitted into the city, and encountered no opposition, ... but, although ... 
the main road lies through it, my people were, when I WIIB there, turned book with inaolenoe, 
... and on one occa.sion ... Mr. J. Olliver found the bridle of his horse suddenly grllBped by one of 
those armed ruffians in the public path. . .. 

The only real exception I have lIB yet met with is in the Rajah of Pahargarh, ... who 
received mll with extreme hospitality, ... and invited me to visit his fort and pala.ce. 

In respect to furnishing provisions at the tops of hille, the plan ... hllB been for the ta.look
-darB ... to direct that a bunoeah sha.ll proceed to the spot, and vend grain or other artioles at 
such prices a.s will remunerate him for his trouble and the expence of carriage. [m, 245 ]. 

Further east, passing through Bundelkhand, Macdonald writes that he 
at Brat met with opposition from the inhabitants ... subject to 8anma, but having received a 
villit from the Ma.hratta Kamadar, or ruler of the province, I obtained from him a promise that 
no objection would ... be made to our occupying any position that may be selected for stations, 
and the tributary Raja has also intimated his intention of preventing ... any hindranoe? 

I ODn. 28' ( 55 ). 10-4-32. • Goonah, nr. Deadheri BS. [ pI. 4 I. • DDn. 283 ( 165-7 ), 16-9-32 • 
• DOn. 28' ( 273-5 ), 2-4-33. • neoident "'BII obviouoly away on tour. 'Futtehpoor Sikri, 0-4-33 ; DOn. 
287 (8-9 ). ' DDn. 373 ( 20-2 ), 1-:;-33. 
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Everellt waa 80 eager to get moving. counting every moment of biB time, that. 
he oould not bear to be kept waiting by othen. and had no sympathy whatever for 
exouses put forward for the slightest delay in meeting his demands. HJa im
patience was almost uncontrollable, and time and again he rushed into 6eroe 
denunciations against those who failed him. He protests to Govemment, far away 
at Caloutta. after a delay of three days in starting out for the field; 

The whole of my establishment have been waiting in the Dhoon since the let November. 
IlIld ... no elephants having yet arrived it is imp088ible to proceed with my busin88ll. '" Punc
tuality iH the very life and soul oC my department, and ... whenever I specify a d .. y. it Is with 
the intention of .. biding by it. My people .. re .. 11 habituated to this method. and whenever 
I have only myself .. nd them to rllly on. the rule is sure never to be infringed. 

Dlllays incurred by other dllpartment.~. therefore. have the most injurious effect on Wl 
orderly department ... where economy of timo i!l of incalculable importance. It is to be feared 
that 10 days at least of tlw most valu"ble "e~on uf the year will on this 1\000unt be pl\S89d in 
inactivity. and those ten days are worth 50 at any other ~easonl. 

The strain thrown 011 a sparsely populated district by the invl1Sion of a survey 
party is well illustrated by the following letter from Waugh to the Agent to the 
Governor General in Bundelkhand [11, 37I ] ; 

ObB8rvation~ proceed night and day ... , at an hours when the .tate of the atmosphere will 
permit, and it i .... incumbent ... to encl\lllp on the slllnmit.~ of the hills, close to the stations of 
observation .... frequently in the midst of jungle. allll f"r remote from scenes of oultiv .. tion 
and .. lIsourcBS of supply. Provisions. water. gr ... ~. fuel. "re ... all drawn from some distance. 

The coolies ... for ... buil<ling platforms. felling jungle. cutting roads, etc., are po.id .. t the 
usual Government ro.te of 2 ann ..... per d"y. and are always willill,ll: to work, but ..... t times ... 
.. re withheld bv the ... authorities. 

The whole' of my party are in efficient marohing order, and independent of...ai" in the 
way of conveyance. Our march .. s are not confined to roads, but we generally pursue crOEl$
country trlK'ks and the shortest routes .... The po.rty ... corurists of .. bout 200 men. with .. bout 
50 head of cattle, ancl ... the provisioning of suoh an establishment for any length of time in 
junglBA remote from Ilulti,-ation iR a source of...alllriety. 

P .. rties are a1waY" detached in Ild" .. nce in occupation of eligible .. pots of observ .. tion .... 
Directly 0. station is chosen a I .. rge flag is 1'6i~1'<i <luring the do.y, an,i Io.rge fires called holies 
burnt during the night as signals [ Z7, rOI] .... These movements, of course, appear singular to 
the natives. It is uf importance they should view them without ... al"rm or a hostile feeling . 
... Detached parties are also left ... in roor .... The..e must o.U act simultmleously by signal. and 
any .. ccident ... deranges Lho whole system. 

Th .. stationH are ,,11 mo.rkod by " stone with a "ircle engraved .... These "ton .. " should not 
be removed, since the sun'oy must ill slIch a. ca.e retrace it" steps. This accident h~ occasion . 
.. lly occurred, ... o.nd ca~d ,\ he"v,\" expelleo in the repetition of the work [ Ill. 2-15 ; IV, 86] .... 

Chief o.uthorities have USUllUy issued instructiona ... tu render n.~ e,-ory assisto.nce, and 
expla.ined the peaceable n"ture of 1II1r views. We ho.ve o.lso beon furnished with purw .. nas 
to the same effect ss .. warrant for our proeoedings. I beg ... o. similar fa.vour from youl . 

By April 1834 Everest was coming to the end of a most exhausting field sea;;on, 
having coaxed his triangles across the fiat congested Jumna plain, and he writes 
from Chandni Pahar near Hardwiir. appealing to the Superintendent of the Dun, 
Fredel'ick Young3

• to gi\-e him every help in his last effort across the Siwaliks [37 ]. 
I am engaged in exploring the lower range to the Stluth of the Dhoon. and have three 

parties out, seeking for some points to ('nnnect my triangulation in the p1a.irut with that to the 
northw .. rd. My people complain sn.dly of the want of provisioll8 .. nd uf aid in every shape. 
I ha.ve .. letter today from ... Mr. OUiver, whom I detached 3 dt~ys ago to '" high ridge near 
KaerBO Ghat .... On the ridge ... Jny large instrument must shortly stand. and where t.he 
instrument goes I and .. t least 160 followers must .. Iso proceed, and remain until the requisite 
number of observations is completed. ... 

The work ~1I8t. be done, and we mUilt be fod ... , The weather is passiug hot. aud paB8ing 
Bt?nny,.and will daily get wo~ and WOI'8e, Wld_eeing, moreover, t.hat I .. m nearly wom out. 
With .to~, .. nd th .. t my health IS suffering-I pr .. y you, like 0. good SllID6ritan, to give me all 
the .. Id m your power. I W6llt purwanu. I want. 3 chuprasis to be placed in .. t.tendllll.oe on 
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lIlY camp. I W80llt you to send precise iDlltruotiOI18 to a.!1 the loca.! authorities in the Dhoon 
to give me all the aasistanoe ... that it lies in their power to render!. 

Two da.ys 1a.ter he wrote stiffly to the magistrate at Sahiranpur ; 
My oamp came here on the 4th, _d on the evening of that day more than half the people 

went without, food. I t.hought this might have been a.ccidentaJ, but it has ocourred almost 
every day since, in a greater or leas degree, and yesterdo.y ... o. quftntity of tIDwhol08ome ottahl 

w&8 sent, which the people oould not use, famished us they were. 
I received a reply from the tahsildhar of Muo.lo.pur ... that his jem&huo at Hardwl\r I\nd 

4 chuprasi~ had been in cOll8tant attendance, but this is o.u utter fo.lsehood .... 
Furnished ... with general purwanM from the Commissioner, and holiliug 0. high IUld ros

ponsible office emanating immediately from the Honorable Court of Directol"8, I might reason· 
ably be entitled to expect that the Tahsihlar wOllld himself Iltwe wo.ited on me ... to pay his 
respect~ .... The only notice he hllB roken ... is to sen,l one ponr chuprtMIi .... 0. willing creature 
enough certainly. but totaJly unable alone to ill8ure the regularity of supplies to my eamp .... 

My camp will move from here on So.turdl\)' towards a .<tation near Kllsru Gliat...where 
my supplies must be drawn from the plains, as the Dhoon afford" nothing". 

The magistrate was not over-awed by this bombast, but replied politely that 
Chii.ndni Pahar was outside his jurisdiction, defended his own staff, and promised 
all possible assistance as soon as the great man should enteI' Sahiimnpur territory. 

The tuhsildar and most of the officers of his establishment are o.ctively engageu in the 
revenue survey operations [ 220 ]. .. whil"h will scarcely admit of visit" of cpremony .... Chundee 
being. moreover, in the Kumaon jurisdiction, it is very possible that ... the native officers of my 
district ... may not have it in their power to Rupply your ~amp. ... 

There are certainly a large number of baneealLq' shops o.t ... Ha.rdwa.r, but I much quostion 
If ... a.ny one would ... cross the river [ Ganges ]. .. ,hlring fair time, when he might. rea80nably 
Rxpect to net a much higher profit by rl'maining at home .... It would be contmry to law ... 
to compel him to provide you with supplie" when enl'amped in another jurisdiction~. 

As a general rule surveyors had every support from local officials, even when 
working through the kingdom of Oudh, but there were unavoidable delays in 
planting survey flags on village towers, or clearing trees [ I58-6o]. On the other 
hand, Everest himself was constantly embroiled through impatience and insistence 
of his own importance. Delays and difficulties with Gwalior State during season 
1836-7 were greatly magnified by his own intolerance and obstinacy. Before starting 
out he wrote politely enough to the Resident, John Sutherland6, giving his pro
gramme of marches, and asking for all assistance from the State authorities, 
&8 my parties will be large and sco.ttered .... The public property under my charge is of great 
va.!ue. and if injured or lost co.nnot be replo.ced .... A party of 50 horsemen of the Maharaja's 
{lontingent may be ordered to meet me on my arrival within the Gwalior territories. furnished 
with such purwlloIl88 as you may deem fittingl [ 40 ]. 

The Resident promised to help. but advised that the survey parties should take 
such labouronl &8 would plo.ce you beyond the neOOMity of relying on the people of the country, 
or at a.!1 eventB ... have the means oC paying ... at such rates as may induce them to enter your 
employment without compulsion. ... There will be no danger to the public property in any part 
of Gwalior Territory and I shall request the Durbar to o.ttaoh ... a party of Horse sufficient for 
your protection. The Gwalior Contingent cavaJry has been reduced to one regiment, which 
will be reformed ... in the course of the· ensuing cold se&8on1. 

Everest complained that this was not very helpful. and the Resident explained 
to the Lieutenant Governor why he could not promise all that had been asked for; 

Only two officers have ... been emplcyed on l!IlrVey duty within the Gwo.lior Territory since 
I have been Resident, Lieut. Ommanney and Lieut. Jones [39. 631. and the conduct of 
those gentlemen ... W&8 of euch o. ... conciliatory dSBCription &8 to render unnecessary any inter-
ferenoe on my part. whilst on the termination of their duti8EI ... I received ... intimation of their 
perfeot so.tiefo.ction with the manner in whioh they had been ... treated .... 

The only qUestiOI18 ... were on the ... cutting down trees, a.nd the construotion of a b&8tion on 
the gate of the fort of Bhind. ... There W&8 at the Durbar ... 80 strong an aversion to interfere 
... that ... I...laft the surveyors to make their own tanns, .. , a.nd I W&8 happy afterwards to hear 
from Lieut. Ommanney that he had BUCCeeded in effecting his objeot. ... 
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Th .. re are two polnt~ on whioh I do not feel that I can coincide with Major Evemat
applying to the Durb .. r tn force people tn take employment on ... the survey- •.. throwing 
open the gate8 of the fortreA86!l ... at. his biddi.ng .... I "hBI~ .hBve the hono,:,r of. .. ~~ 
thBt gentlemen that. the infnnnation ... of the disturbed conditIOn of the Gwahor terntory I. 
erroneous, Bnd that he may banish all apprehen.~ion .... A party of His Highn88A'K troops ... 
hM already been appointed to protect the ~urveyl. 

The Resident was at pains to win the Durbar's sympathy for the Roientifio 
work of the survey, and was assun'cl that whilst t.hey did not like giving free 
permission to build survey platforms in fortified place>!, yet t.hey had no objection 
to the erection of Rignal 6ags. EvereHt was Rt-nt a copy of thlfl correspondence but, 
when he found no officials to greet him at Dholpllr on the Gwalior border, he wrote 
furiously to t,he Supreme Government complaining of thf' Resident's neglect; 

It is totally impo.qsible for me to proceed ... under the course pUNued tow.,,,l .. mt'l by that 
functionary. There iH no remedy but to wait on the boundary until the obHta.cles thrown in 
the way of my progrOAA shall be either removed by him voluntarily, or ... hy more decided orders 
from the Snprome Government .... Forms of ~ourteAy ... whirh are deemun ""Hent,ial at, native 
courtA havA been entirely \·iolaterl .... 1 am "poken of in hiH romm.miral,i.m with I·he "Iukt.ia,. 
M ~nnli ~'lajor l~ve~t en~FLge<l in mon..'4u1"i~ I. B.lui ... rny (L~;;.Iistfl,nt."l ... in the ~olnfl IInremmnninU8 

style .... M ... jor Sutherl ... nrl's own rl ... ignation of Resirlent i" ""rerully retaine<i .... 
This is the fil"Rt in~tance of rnrlono. .... anrl 0l'l'n~iti(ln whi,," I h"vo e"p",ri~llc",d on the part 

of a Briti«h flm~tionltry .... LBBt HeMon nothim( could our(.lo."" the ... c-i\·ility shown towards 
me and all my Hubordinate.. in ... the StntaH of Tij ... ra, Alw"r, Rhart!,,,r, K ... roli, Dholpnr; th"re 
was no delay in "ny irtBtnnce. '" It w ..... not po."ibla to ""ceed the re"dy .goodwill .. nrl ch",,"ul 
CO.opHrtttiml of Lieutenant Colonel AlvllS [H, 370 ; rv, J7 l JI . 

He wrote at thl" snme timE' an inrli/!Dltnt. letter to Rut.herlallrl proteR1.ing againRt 
the omisRion of his official rleRignatioll aR Rurveyor General in the perAian ll"tter, 
and at the failure to promise daily "upplil"s or acll"quate armed guards for all his 
detachE'd partit'R. The RPsi<lf'nt rt'plied that he had thought 
you would be RCcomp.mied by haza.n; ffilfficient to supply your da.i.ly food .... You did not 
adhere to your original plan which wonl.1 have hrought you to Gwalior in..te ... ,l of Dholpur 
on t.he 2n.1. ... You would have fonnd plenty of "uppli&.! ut Hiugwan ....... 

I .. m " .. rry that I ~holl.lcl h .. ve omitt.ed i.n my letter to Seindi .. h·" MilliHtar your official 
designation of Surveyor Geneml ... wl SupArintundent uf the Trigonometri"al Survey. But the 
last two are termB not eR>lily rendereel into Persian, IIJld the EngliHh words would ha"e eonveyed 
DO me ... nillJo( to the people of Gw .. liur .... Neither ... w ..... there .. ny intention of treatin~ you .•. 
'with indignity or want uf coremony ' ... . 

It hOO ue.m ... "lready "lUlO'Uleed to you thu.t an .-\.J5ent ,\nd .. party of Horse wuulrl attend 
yourself alld ooch of your detached p .. rti"", .... I Mhall be very much ~urprise<i if yuu do not 
meet with every attention and ch·ility ... within His HiglmeB9's dominiuns. This will necessa.rily, 
however,depond in nu small degree on the temper uud jurlgement by which your own communica
tions with the loeal authorities Me regulated .... 

In cOllclusiun, ... there is a dictatorial tOlle pervading your letter ... which I CBIlIlot think 
thut the Survoyor Generu.l of India is justified in using tow .. rcls the Re&ident at Gwalior3. 

Everest remained llbritinately at Dhulpul" fur two weeks refulling to crUSll into 
GwuJiur un\,il a. State offieial shuuld appt'iU with ample prO\;",ioilfl. Finding t,hat 
Sutherland wa.~ so litUt' intere .. t{.d all to proceed on tour. he put himself further into 
the wrong by writing din'ct to the Durbal·. At length" It party ... anived at Dhulpur 
to meet and escort me", and on arrival at Gwalior he waR imme<iiatl.ly called on by 
the peshkar who, writes Everest, gave him thc warmest welcome; . 

'The Maharaja expect. you will halt ol do.ys here in orrler thut lt~ lImy rln you honour o.lId 
receive you properly. This evening ... t.he )Ialuna Aahib will wait on you, and tomorrow you 
will go ... to DnrbRr, "n.\ t.hen t.here will he fireworkA m,,\ lIaulPhe8 "ne\ elephant fight.~, and 
everythill~ to delight ... nrl "IIIUgO ~·ou·. Rut I .topperl him ... hy AA~'in!Z 'Alt, TBt.ia ABhib. 
there you mu~t (lamon me. I{emernuer [ IULYe lost I:J fine .("\"8 all'''Rel\" so th"t now I have 
not a clay to Apa.re .... I mnst man.h tomorrow'4. " 

Whilst Guvt'mment callerl the attf'nt,ion of the polit.ical authorities to the delay 
that had occurred, ~Ild as~ed them to do all the! could in fut,Hre to assist the :mrvey, 
they If'ft Everf'st hlIDS":llf ID no doubt It>! t.o theIr ~tf'm di!lapproval 

1 DDn. 34(, ( 210-3 ), 5-10-36. • DIm. 340 (202-ii), r ... 1l-36. 
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You have expeotml from the Gwalior DurblLr UII observllnce du .. only to a publir. officer 
ch,u!l:"d with diplnmut,ic fWlctions .... Had you Rt OI1<'e pl\Ssori the Chambul, the anticipated 
diffioulties would either not ha\'6 been encountorod, or wnui<t have yi"lded t.o your own energy 
and "lCtlrtions .... Th" Governor l1eneml in Council. while he regrets that mort' f'xertion WM not 
mad ... ,'n your part •... direct.~ llIe to express hi. h('pe tlllLt nu further delay will orrur in the 
pro9lll'utiull of your important IInd expensive work. anc! t.hat prel'ious time will not bl' again 
_tad in reference to dista.nt fluthoriti"",. Finlllly. His Lordship in Council direMs me to 
exp\'t'B.< his disapprob"t.ion .. t, the tonn of your lettl'r of the 5th iustallt to )[ajor Sutherland, 
and of your procedure in directly flrldl'f'ssing the Gwa.lior Durhur1 . 

Everest was in no way abashed, and continued in all hili reports of the incident 
to blame the Resident for the wasted weeks. The following SE'ason hI' had once 
more to arrange for a journey through Gwalior on his way to ffieal-lurf' the b&e6-
line a.t Sironj. He writes to Government that he had written to 
the Resident, ... and ftoque8ted that the peshwa.i from t,he Gwalior Go\'erumont llI"y be in 
readiness to meet maat the bOluuJary .. .in time to prevent, any delay .... I aolil'it ... His Lordship 
iD. Council to support this application..., decisively "s tu le""6 no room for midt .. ke, ... 

Theft is so notoriously cf>lTieu on in the vicinity of Gwalior, the police of that cuuntry is 
80 inefficient, the sta.te of soeiety St) disol'gltnizeu. u.nu property is 8n insecure, that it would 
bp the height of imprudence in me to venture nrtides uf so much worth within the limits of that 
State without the fullest prot6Ct,ion [15Z]. ... [h"\'e never founti ... )lajor Sutherlu.nd to attach 
due weight to matters of this surt. On th" contrary, both that "ffil'~r and Sir C. T. lfetcalfe 
[ 1 n.l ] appear ... tu think it would have been porfpctly s .. fe ... fnr me to proceod into the Gwalior 
territory without any peshwlli or escort .... H my ('l1mp wer!' t,) he ,Iemined at Dholpllr 6iJ 

laat year. my I\frlldlgement~ would be very ..eriously interfe.red with!. 
Sutherland warned Everest. that. the supplies would be desperately short 

on account of the almost complete f .. i1ufto of the rain.., From the .Jumna "nd the Chambul 
to ... tha south, anu from the la.tter river to the Dhutti" frontier on t.he flast, .. , six inches of 
rain hM not fallen throughout t,he s{, .. "son .... The Dussera is p .... t ; no rnin h,," f .. llen ; nor is 
there any appearRllce of any, and none of the rubbee crops' are sown, lIor pan they be unless 
min falls. whilst the well~ are alre",ly hulf·empty .... )["ny of tho poorer inhabitants have 
left the ('ountry, others are preparing to follow. Lubour of every kind has ... risen enormously iD 
price .... ''Vheat in the Residency bazIlr iA now 71 seers, I1nLl grAm 8i, per rupee. 

I shall be at the Residency. and ha.ppy to soe you and your jlllrty there. early in the month .... 
But how you are to Rubsist I know not .... You will require to bring .. lm08t everything with 
you from your own provinces, where too, particularly 'lbuve Agra, they are almost as badly 
off as we are .... Stflrvatioll of man and beR8t, and tho latter more than the fonnt>r, i... more 
to be feared in this famine than the badne~" of the roa(ls4. 

This time all appears to have gone smoothly in spite of the scarcity, nnd we hear 
of no trouble with Gwalior. There was, however, trouble at Kaliana on the wa.y 
down and-when starting the reconstruction of the astronomical circles, putting up 
workshops, and finishing off the observatory [83, 98, 128 ]-Everest expected 
the local officers t.o act as "universal aunts". He writes to the Commiasioner that 
during the time of Mr. Franco', the native authorities at Muzafarm.gar were BD civiL.that I 
never once had occasion to trouble Mr. HuwhinBon .... ThingR are, however. mightily altered 
for the worse. The native authorities ... send imperti.nent a08wers ... that they cannot comply 
with this or that call unl6B8 expressly ordered by the CollectorAl. 

It is now upwards of 6 days ago that I sent,,," "pplio"tiun ... [ for I a flOW donki,," tu bring 
bricks from Dehm for constructing 0. workHbo!' and oth .. r buildings, ... and to thie hour they 
have not been sent. and the daily answer has boon 'they sho.ll be Bent to.molTow' .... 

'Vhat "ir. Crawford' de.~ires I do not know .... I shail be unable to get" handful of nails, 
or a few huudrod bricks. without his sanction, obtained through .. long u.nd tiresome corres. 
pondence .... In the time of Mr. Hutchinson it was exprossly ordered that at every place 
where I had business. the tahsildar or peshkar. and th" tho.nadar •• hOldd wait on me ... to ... 
know my wante, and comply with them". 

Three days later he wrote again saying that he was stll.rting for the tlouth, and 
BIlking that every help should be afforded to Barrow; 

1 DOn. 341 ( 74-D ). 28-11-36. • DOn. 342 (47-8).31-3-37. • of win""r •• a.on. 'DOn. 346 
(49~; 503-t); 13 '" I Ii-I 0-37. .~. Floming Franco ( 179S-1~70); HOS. 1817 Comnr. Mo.rut from 
April 1840. '.Tohn Ro .. Hut.ehinBon ( 1792-IH38); nos. IS<lS, 'Jam •• Honr" ('mwrord (h. 1ijll ); 
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Matters are getting WOI'8II aJUI worse. My workBhop I~ without an atom of chw-coai. I 
can get no assistance whatever from thll inhBbitantH. My workmen have no plBCII to Ahelter 
them from th ..... wind, hOC&I186 the Authoritie~ wiU lend me no aid to transport bricks .... It 
is neoo.'I8ary to romodel the aRtronornical a·feet rirclOll, to erect a workBhop and other build· 
ings, .. , and if this be not Aooomplished by 1st Ootoher next, another 888110n will be 10Rtl. 
The Commissioner at, fil'tlt ignored these> tireHome complaints, but. re>oeiving yot 
another couched in langU/tgl' hp coulc1 hardly overlook, he paA!led it to, Government, 
a.nd Everest again drew a stf!rn re>buke>3. 

Aft!'r completing t.he rem!'/l,f\urernent of the Sironj base-line EVf'rest !lent Waugh 
southwards to re-observe th!' earli('r triangulation through t·h!' Vindhya Hills. He 
askE'd that through the Niziim'!\ territ~ri('", Wllugh should hI' aecompaniE'd by "& 

nativE' gentiemlLn of the Court", M had proved sllcce>8sful in Gwalior ; 
Thero i .... no nepartment in Indi" ... whor" violonce, inj ustice, .. nd ii1tro"tm'mt of I>n aorts 

towardR the inhabit .. nt are moro thoroughly discountenanoed than in lOin., .... Ail I .... Ie is 
that my 81lhordinato8 ml'Y not ho oxpos,,,1 to dill from hunger whii>lt in the Axecutinn of their 
duty in th .. wildern6lls, or bA loft to peri.h miserably by tho road.ine. two evils to which they 
are perpetually liable. an(1 of whi"h it i~ difficult t.o eonVtly an ",l"'luate notion to geut,lern~n 
who sit qnietly at home, 8urroundod by their comfortH, And onthralill" b~' t.heir dignityll. 

It is a relief to record that· Ev!'rMt'" 1a.'1t journey through Gwalior went happily 
with but one complaint. Aft!'!' croAMing tll(' Charnhal to Dholpur for the Ia.qt time 
he wriws to the Resident-no longer Snthcdand-appreciating the services of the 
pandl:t and the e.~co,·t attached to hili camp, but recording 
the uncivil an(1 highly improper d"moanollr of the Kltnlll,.qhd"r "t Dhl\neh., who positively 
refused to furnish my camp with the noeMSo.ry "lll'plie.'! on the morning of it. arriv .. 1. '" With 
this solitary exception ... tho greateet kindnOA~ Itwl attention havo hmm exparienced by mo from 
&u parties in the Gwalior territory in my late m .. rch4 . 

In later correspondence with the Commisl:Iioner of Moriidiihiid, he olaims that 
parties of the Great Trigonometrical Survey should be granted special assistance, 
and not left to find their way about tht· country tU! if they were mere me>mbefl~ of the 
travelling public. He protests that 
the impreasion Beem" to pervade the who I .. uf your letter ... that tho circulDstancru of pll .... OnB 

employed on the G.T. Survey ..... re precisely analagous to those of traveLler3, but ... the Itltter 
proceed along high roads and can encamp near h""lId's ... where 'lUpplieil can be procured. The 
former cannot, for the .... t.o.tions at whioh thE'Y are Hometimos ... locILtod for 10 or 15 days togethor 
Bre_ .. oft-times in the midst of wildernOAAOH ... far beyund reach of any hwnan hlLbitation .... 
Travellers can pro"oed when they chool'l8, ann halt when they plan8e, hilt pnrilon. .... in the 
O.T. Survey cannot, for they are depandent on the stnte of the atmosphere .... 

I earnestly hope that ... you ... overrule the objectioM made, .. , IYld ... afford to :\Ir. Lane tho 
I169istance necessa.ry .... A refusaL.wiU render imperative ... a reference to Government, whioh 
can only terminate in one of two ways_ Either that a stop will ba put to trigonometrical 
operations altogether, or the a.id roquirod will he insisted on6• 

The claim that surveyors should be given special assilltance by looal authorities 
under ordel'tl of the central Government is still a matter of interest to surveYOl'S of 
the 20th century, though difficulties of transport and supply are far lells acute than 
in Everest's days. It is still a standing order that ample notice shall be given w 
district, officers of the movements of SlIfve>y officer!! and parties. In difficult and 
sparsely populated areas-in areas liablE' to politicru disturbance--surveyors must 
still keep in close and friendly touch with local authorities and learn from them 
~hat looal hel~ the,Y can expect, ~nd to what e~tent th~y must be fully self-support
mg. Com~ulsIOn IS out of questIOn. Ev!'rest 8 experiences show how quickly mis
undel'tltandmgs degenerate to unseemly wrangling, which leads nowhere_ 

CLEARING OF TREES 

So long as the survey proceeded in the forests and hills of centra.l and southern 
India, little diffioulty was found in the olearing of trees between one station and 
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a.nother. Trees 011 a lonely hill top had 110 more value than grass, and all that W3.8 

required was t,he labour O:nd the tools. for their felling. In th~ rich and populous 
plains of Bengal and the upper provmces the ~att~r was lbtTere.nt. Tree.'! here 
had private ownerA. jealous of their value for frul~, tl?Iber, or se~tunent, but they 
were particularly tiresome to the surveyor from theIr Wllful clustermg along the very 
lines where ('lear view waR sought. James ~Ye8tern appealed for the Surveyor 
General's support [ 59 ] ; 

On the left bank of the GangeR, there being no hills, I find it necessary to cut down tre6iJ 
whioh obRtruct the view. The ZemindarR rsfuse to asll thoir trees under the exorbitant BUms 

of fifty rupees, and bamboos one rupee each ( not a bu;oh, hut a single bamboo). ... It will be 
cheaper to build towe1'8 to Ree over the tree., but ... again the zamindars refuse to allow me to 
do so. They also prevent my hiring coolies. They .ay plainly enough, 'Who MA you' 
Where is your pllrwl\lla? 'Ve want thA Judge Sahib's hookl11nl, not yours'. 

I called on the magistrate .... He was very cidl.. ... nd deRired me to write an official 
letter, which I did, ... but to thi.q day [I] have re('eived no answer, purwo.na, or anything AL~el, 

When he first started working his Grea.t Arc acros~ the Jumna-GangPR plain to 
the north of Delhi. Everest thought he was ma.'!ter of the Rituation ; 

Fruit .. trees are paid for, but not pipal trees nor date trees, nor anything not yielding pro· 
duce. I have generally contented myself with cutting the upper branchllS, p .. id one or two 
rupees, and left the wood to the proprietors. But for pipal trees ... no pel'Aon h .... a right to 
make any (lemand, nor for nim or babul, tmless you .... move the wood [ 26 ]3. 

TIllS was alll'ight when trees were f['w. but the problem generally was a very for· 
midable one. The daub [III, 522] is 
very highly peopled and cultivated, and though there are no forest.., yet the grov .... of the 
mango, mulberry, jaman, und other treffi, intermixed with lofty pipuls, are abundant o.nd 
extensive, all either yielding an annual income to their proprietol'l!, or endeared to them 88 

fancy plants, destined to perpetuate the name of him who reared them. ... 
The inhabitants are congregated in villa.ge3 ... which vary ... according to the wealth ... of the 

owners, from the veriest hovel ... of straw t,o the costly four·~toried edifice of masonry .... 
The villagll'l ... lie so thickly scattered ... that it is difficult to trace a line in any direction so 

88 to pass free of all 11I.bitations, and quite impossible to ... .a.loulate on seeing ... between the 
trees, which, .. , genemlly 8peaking, ... form to all app8Mance a continued belt of lofty foliage 
at the distance of 5 or 6 miles from ... the observer, and if a ... Rpace is anywhere found, it 88 

often as not lesde to low marshy land, or 80me other spot totally ineligible as a station·. 
Dra.stic clearing was often required, and Everest reports to t.he Collector that 

great destruction has unavoidably taken place ... in clearing the rays towards Sheopuri and 
Saini; ... thickly pla.nted groves of high mango trees obstructed the view. If there had been 
but a few trees I would have settled the value on the spot, and paid the price, .. , but I have 
no leisure to ma.ke the requisite enquiries, ... and I might do injustic'3 ... by Imdervaluing the ... 
property felled, or squander the money of the State ... by overestimating it. 

I have directed the tahsildar ... to estimate the valuA, but I am afraid he will be too slow .... 
Timber is dcarce and fuel dear in this part of the country-mango trees are very abundant
and ID8lIg08 very cheap. The bazar price of the ordinary sort ... is ... '" pice per hundred, and 
IIODl8 of the trees felled will produce in plentiful years 2,000 ; in scarce years none lOt all, whilst 
others wero in so decayed a state and so miserably poor to be hardly any value at all. '" 

I had to f~ some trees near Dateri, and the price for five trees of 30 and 4.0 years growth 
WII8 5 rupees each, with whioh the owners were well contented. Some of the trees ... are of 
first·rate kind .... In one or two the timber is 80 good that the proprietors talk of its being 
fit for sugar mills, in which case ... a considerable reduction would be reasonably expectedfi• 

An official account was prepared, which Everest thought exorbitant; 
AB no ... timher ... has been removod, the value of such trees as produoe no fruit is in no wise 

diminished, and in a country where firewood and timber both fetch a high price, the feIling of 
IJUch trees cost·free is in every way a boon to the owners. Under this head ... siSlloo, nim, 
kikar, pipul, bur, and kilchnar treeR ought to be classed .... 

Mango, jamun, and tut trees ... must of COUl'Be be paid for, .. , but as the estimate ... is highly 
exorbitant, ... I Bhall, .. decline paying any Bum until it receives the sanction of your opinion', 

'lu.1:", ~ "m.r. ' UDn. 330 ( o&3-~ ), 1-4-33. • DDn. 321 (133-5), 9-2-34. I Nllrl·. 1833-4 
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CLEARI:'IIO OF Ta:tES 1~9 

Na18in [ vi~ J n'rla 
11 M .. ngo t,~ R~, 55 I Sissoo RA. 7 

2 J .. m ..... 11 I 11 

2 Pipal 3 4 

I~im .( Mania 

Kutubpur 1 Tut 2 

2 Pip .. 1 11 DagllGt 

1 Nim 4 1 Pipsl 16 

1 ilurr .( 1 Kikar 2 

Pip .. 1 .; Toghalpur 
K .. ,·hnul' :I :1 D .. k [ IS8 n.6) 2 

This tall' of t!'l't' clltting is nothing compal'{'u with the clearance of buil<lingil 
for the final obsl'rvatiom-l two years later [79, 105--6] ; 

The my Dateri to Bulo.ndshaher, 26' 2 miles, ha.s bean the mo~t embarl"R$ing ... of the whola 
SBllSon. In tha appruximate work I had hoped th .. t the height of the mound ... would have 
enabled ma to diepensa with a.ny uther artificial elev .. tion th .. n ..... ,lislL<red mosque with .. 
vaulted roof stauding on the highest part of this mound. In the approxim .. to work I I .. C, 
this ray to he observed by Capt .. in Wilcox, hut ... he <lid nut r .... ch Bulandshaher until the 
favollfahl., S6a~lm for obtlervin!( W08 ut all end, 

It was therefore left tUltouehecl until my arrival on the }'%h January H136 .... The intor. 
vening trllB" .. ,tllwu,/o( he,," felled, .. , it wns expected ... t,hat either the heliotrope or the lamp .. t 
BulandHheher w(>llltl he _een, bllt .. ,1l0t a glimpHB of either relLcheri me at D .. teri. The ray 
pa.sed (Iver ... Rmnllago.r ... anrl tit" I .. rge town "f Bh .. tllna, the lattel' with lofty houses thrnugh 
which it became .. hsolutely neCeBHIl.I'Y to cut a gap 30 feet wide, 

The houses whieh ~toocl in the way were selected by ... MI'. w. Ros,*,nrode with extreme 
oare. so th .. t, no n-tle ... in,jury might bA inflicted, and ... duly valued by a pan"hait ... of ssveraJ 
tahsildars, peshkm'H, kanllngoes, and othe .... , ... RO that the pl'oprieoo!'>1. on oonsideration of... 
ready money, were ... ~"t.iHfied. The list nf dwellings destroyed. however. i~ di.qastl'ollA, and 
I hope it will never a)(liin rail to my lot to have RO distt.j!reey,ble .. task to rlisoharge .... 

5 huts, thatcheri. in Ramn"'!l:Br, crushed by the fall of trees. 37 dat·roofed hoWltl>l, 42 
huts ... of mud. r .... Ad to the ~r01Ill!1 in the town of Rhatona. 12 hute. thatched, with mud 
...... U ..... DaherptU'. 

How 1\11'. I{o.""enr"rle contrived to etreot this sevtll'0 opar .. tion, .. nd reconcile ... 11 pBrti,,~, ... 
surpl'izes m... The tuwn of Hhatona is inh .. bited by JBth~, who h .. ve the uh8ol' .. cter of being 
a very ~lIrbulent ... I'8L'e .... Amollgst these he ventured unarmed __ ml without .. sinl(le weapon 
of defelwe or Bny show uf fOfl·e-a.nd. though the weather _~ llDUSUY,lly "old. and hardly .. 
oight p ..... sed without B ~evore hOBr·frost, ~"8t he had infiuenee enough to persuade the owners 
to relinquish the hOUJ!88 .... hich furnished them ... comfortable shelter. . .. 

After the olesl'&Iloe ... the blue lights blU'ned at Bula.ndsheh8r were lit hut soon l . 

In choosing between the humble villager and his trin.ngu1at.ion points Everest 
had no hesitation; the work should not suffer; 

Though I would not scl'llple to ~tick to .. point po_sing all bhe requisites. yet I had ""ther 
.. void molesting Lhe poor village clods, heo .. use I do not like being molested myself, and our 
religion teaches \IS to do RI! we would b" done by. But, if it is neoessary to abide by the pl'_nt 
point on al'POlmt of it.. peculiar t,ligibility, ... remunerate t.he ponr I",,'ple for the property 
you injUl'o. H.ul! lesoVPJ Itu pause for ('ornplnint:a. 

On thp Amua ~prip~ Renll~r repol'tpd frequent 0ppo>lition . 
.. nd, though [ feel the ~l'I'lliteAt repugrur.nf'e in fl'llling the t.rAAs, ... yet. in a couutry H,) stllll<ied 
with top"" my rays must ... p8.-"S through ~om£'. 

In Bengal the parti"" ... follnri it nec88~ry t.n have" specific> d"u'le ... iu their plII'WI\Ilahs 
respecting the fpl\ing "f t.mes Aond the o""upa.tion nf tempIe~ 01' old buildinga. On AA a.ttempt ... 
to out a. Mingle tree, the whole vill..ge would turn out Aond IiRten to no tIorrangenlilIlt for remWlera.. 
tion, but thre .. ten lID immerii"te .. ppeAoI to the Colleotm', tlIlle~ ('onvinoed by the pllrwaniYt. 
The price w"~ t,h"" fixed. ,mei the tree.~ ('ut clown. ... The permanent ~Bttlement eJUsting 
[I, '40 -I ), the full v .. lue W!lo>l prr.id for tit" trees. A p8l'iodi(' .. 1 ~tltt,IBm"llt obt&inim: hem. it 
will perl ... p.~ be ~ufficient tu remunor"te ... for u. y .... r's los~3 .... 

He ask"d for offioial assistallcf', pointing out that the villager~ 
will rema.in dAoY" 11Ilde"ide,1 on the ,~dvl\Jlt"g"" or di.Mvantages of selling th"il' \,I'tl9', .. ncl my 

• Report IH3t1. D<",oription of .t&tiouo : -v. nateri. 
Bundelkhand, DDn. 3:12 ( 73-:i ), April lMM. 
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timt' ... will bt' fritter",1 away in making b •• rgain~, when the teR"ildo. .... , ... frolD their superior 
knowledge or...the market rates, ... would oott'rmine the ... compelUmtion in a few minutes. '" 

The pra.ctice whi"h .,-.mld be most ... economical .. .is that. which is pursued ill England and 
all other countrit'", \·iz., the work is carried on vigorously hy th" olTil'Ar in ('hltr~e ... nno the 
do.mages estim(\ted by t.be competent local ILut.horities1 . 

To Government.'s first orders that no t.rl'e \\'1\8 to b(> cut down without t.he 
owner's consent amI payment of compensation, Everest pointed out that the 
answer gi\"en may bo eo.sily divined; • Go about your bnsines.,; you .hall nut cut down 'm. tr_ 
on any terms', ... accompanied by langllililA abusive of our nation nnd faith .... 

It is m .. nifestly ... vain to thinl' of .... unll\~' the Gove>rnmeat ... put the StMe t" thl' ~,,.t of 
raising edifices of ma-qonry sufficienUy hi!!h to o"ertop "ud, t.ree ..... Towflrs ... frurn 70 to 100 
feet ma\· ... cffect this obje~t, all,1 their ('ost will not perhap" ex!'eed 7,000 or fI,OIlI) RR. each .... 
I beg n·ot. to be nnderstoo(1 a,q recommending thi. measure. fnr T hnVA •• J.(r">1( ,Ji"like to 
raising ... my inst.rument une foot more ... thtln is ah~olntely nec,,"","Y· 

It is in my opinion ... nec6MA.ry that the offieer at the heA.r1 of t·he pari.}', ,,[ter determining 
precisely what trees obstruct the my, be empowered ... t,) f,,1I ~ltI'h nn,1 >11\ ; that either the 
tahsildar or his pe.hkar be in attendanee. dul~' anthorize,t to enq"il'!> who the owner is of each 
individual tree so felled; that a statement of the amount jU>ltlr ,lue to) "ar·h proprietor, bearing 
the signature of the Collector, he> "ant to the offi!'Ar Il.>I SOOIl ... ''''. ,·irellln.t>1nee" admit; A.nd 
that the officer p"~' th" ~nm to the Colled"r, and eh>1rg" it in his ('ontinlZent acc""nt2• 

Government refu~l'd to ~anct.ion such "rpmm'al of trl'{,~ \\ithollt thl' prior conSl'nt 
of the owners". and directed that thl' tah8ildlll' or ]!fshl.:ar should be presput when 
difficulty was anticipated and that, where the owner wa,.; obdurate. formal applica
tion should be made to Government3 , a. procedure that Renn)' followed with reason
able success when working throngh Oudh [ 67 ]. 

Murphy found welcOIlle co-operation at Sahiirnnpur when clearing the ray from 
the Judge's house, Belleville [Ill, 3R, 175 ]. to EVel'est'1! >ltation on Banog ; 

Judge Houlderson kindly shewe,1 me Hudrnj. whence I recogni1.eri Banog, hut fOlInd it 
complately hidden from the Belville pillflr hy the tre>es in front of his house, and Il.>I these could 
only be partially cut or trimmfld anr! nut diRfignreu. it became necl's"'\l'y ... to 6!!l'ertain the 
exact. ray prior to cuttillJ.( anythin/l. Thi~ beiug found, Jllog" Hould(,rHon diu not hesitate 
in cutting and trimming 88 many of hi~ tretlH ...., were indiHpensahly Ilecessary. "no whAn theRe 
were cut, othe .... on the opposite sid" of the nuddee were found to interfere'. 

Everest urged careful reconnaissanct" before Rtarting to clear: 
A deviation of lO to 15 feet to the right or Jeft ... is of no greA.t matter. where68 it is a seriolls 

source of expence, ... and a heavy inftiction ... on the owners, when" !(ap is cut through 6 well· 
built decent town, and therefore not one inch should b .. cut nnnecessA.rily. 

The dist.ess to the owners .. .is !L very proper subject of consideration .... But. when it i~ 
8 necessary infliction, there is no use in wasting time repining .... If a patient have an opera· 
tion to be perfonned on him. a man of iron nerve is the best fur his purpose. The pra.ctitioner 
whose nerves shake for sympathy with his patient may be more amiable. but he is the mOBt 
humane who cuts with an nnflinch~ hano. and it iR just the same with the clearing of rays6. 

I NlI ABl1'ASTS 

AB a generul rule tlH' peopl{' of the (,()llIltry, and mOl't' el!pecially t.hf' cultivatorll 
and villager!:l, were friendly enoul!:h, and quite ('eady to provide I!:uides, labourers, 
a.nd ~uppJies. 80 lonl!: a.'l thl'sl' wprf' properl." paid fol'. Tht're wa.~ nat.nrally 
considerable opposit.ion to thl' ruthJelj,. clearing of t.I'P{,~, thoulZh Iwre 1-II!:ain prompt 
payment wouldl!:cnerally bring ehel'rful consent [63. 79 ]. . 

Obviousl.v flufl'eyors /'equil"f'tl ampll'. Rllpplil'M of ready ca,,,h. Rlld aut.hority to 
charge all such payments to t.heir eontillgl'nt billA. Labour WIlS ('hf'HP if not· always 
abundant. Boileau aflkH the trf'asnry on nnp oCCI1~iOIl fol' "new pice t.o the value 
of CompanY'1:! rupees two hundred", and Oil Iluother·-· "t here hf'ing mur-h trouble 
in procuring copper coin in camp "-asks that hiR draft i'lhould be U1t't "entirely in 
pice, particularly of the small thirk kind called gherl'l'dar paisu "0. 

'to SG., ))00.382 (93-5), 25-2~1,i. 'DDD. ~~6 (1IIB-W2), 2-:1-3Il. • fr"", ~fil. J)ppt. 6 -t-35; 
DDn. 374 ( 132--3 ). • ))Dn. 333 ( 107-11' ). Ma.l· IS3JI. • DDIl. 374 ( 179--11[1 ). R-·3 -311. • ODD. 37[1 ( 12, 
3~ ). IIJ-I I -36 ; 3-1 -3R. 
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Though in the Company's own distrio~ the peo~le wer~ as a rule quiok to ~ooept 
the magistrate's parwii1UJ, as full authonty, OOCB81~>nal diffioult~ was ~xpenenoed 
in independent States, with local officials who were jealous of their own Importance. 
In unsettled areas such as Bundelkhand the minor chieftains recognized hardly 
any authority, and Macdonald found the country in a very- disturbed state .. 

M_res and robberies are perpetrated wholeea.le. At one VlUage ... 24 men were killed and 
wounded in one affair, while on the other side the garrison of Chanderee was in open mutiny 
[ 62-3]. The JhQllSOO State is also infested by bands of Boond.ela coeeac~,. but we keep on 
good terms with all parties, a.nd a few kind expressions never failed to conoillate these lawl81111 
robb~l"I!, for the most respectable thakoors and zumoendc.re join the phmdl'ring excunUona. 
Our name, however. bl'came a pMSport of safety and, exrepting a little hostility on first taking 
up a station. we met with no annoyancel . 

His platforms and markstones were interfered with [Ill. 415; IV, 266] ; 
After having p88SBd the rains at Saugor. I have now taken the field, and ... find that, in· 

fluenced by Bupel'Rtition. the iDhabitnntA of the Jhansee and Chtmderee State.. have thrown 
down the platfornl" which we had built .... The triangulation ... must consequently be done 
over again at a heavy expence .... The first·mentioned rajah is. I believe. favourably inclined. 
but his thakoono are refractory. The latter rajah is. I suspeot. inimical, and I...understand that 
the Dhundkooa plBtfoml wa.. puIlerl down by his authority, the ... want of rain ( it is Mid) 
having heen .. ttrihutAd to the evil influence of our operationsl. 

This superstitiollH distrust is described hy Sir 'Villi am Sleeman. who had un
ri,alled knowledge of t.he India ()f this period; 

In 1832 the people began to search for other causes [ of poor crops]. The frequent meBSure· 
menta of the land ... to eq ualize th~ 8.B..'l6Bsments were thought of [ 6 -<j ]. Even the operations 
of the Trigonometri"al Survey-which were then making a great noise in Central India, where 
their fir.", were soon every night burning upon the peak:! of the highest rangos-wl'r8 supposed 
to have had some share in exa.eperating the Deity; and the services of the most holy Brahmans 
were put in requisition to exorcise the peaks from which the engineers had taken their angles 
the moment their instruments were removed. 

In many pllL<""". to the great annoyance and consternation of the engineers, the land.rnarka ... 
wcre ... removed, ...• .od they were obliged to do their work over again. The priests encouraged 
the ... peRBant.ry to believe that men who required to do their work by the aid of fires in the 
dead of night up"n high placll8 •... work which no one but themselves seemed to be able to 
comprehend, must hold commtmion with supernatural beings, which they thought might be 
disple ..... ing to the Deity [ 86]3. 

Three years later Everest complained of persistent destruction of markstones 
along the Great Arc, which seemed to be particularly wanton in Gwalior territory. 
He even suggested that this was encouraged. by State officials, though the Resident 
assured him that the Durbar held the survey in equal respect with "the astronomical 
operations of Maharajah J ai Singh" [I: 149-50 ]'. 

Macdonald had many other ad ventures to record; 
On my march to B1.ll'Wn Sagur", I pursued the road to .nlansi. ... Khelar was plundered 

the day before lIIr. Scully reached the village, and he states that the villagers were stripped. 
even to their la.et piae" of clothing, by the relentless Bhoomyate. From Khelar I croBBed to 
the ancient, bllt now partially deIapidated. town of 00rcha8 , at the gate of which I WBS detained 
~or sO,"?e time by the over'Rcnlpulous guard, who at length opened the massive portal on my 
mductmg myself through the wicket, and quietly telling them that I must make myself com
fortable there for the night if they would not pB88 my horse IIdld camels. 

After entering this gate I had nearly a mile of hOllllelese space to cr088 ... before I l'8BChed the 
p~ now habited. and this I found a busy and well·peopled place, with mildlY substantially 
bwlt bazars and streets, and numerous temples. Aftor some demur at the ohubootra', IIdld a 
reference to the fort, I wa.e accommodated with a guide to oonduot me aorD8!l the seven challlle\s 
of the Betwa, which flows loos [lII, pI. 15 n.] from Oorohs IIdld two from BurwB Sagur 
through very rocky chalUleL. rather difficult for cattle to cross. ' 

[He describes] a ~ve which we visited near the Undhiyaree station. It is low QIld narrow, 
and we had not 8ufliolent .. .Iove of enterprize ... to penet.rnte beyond a. few yards. Tradition 

1 DOli. 372 ( 60-1\), 6-7-33. • ib. (81-2), 21-10-33. 'Sleaman ( 201). 'DDll. 376 ( 22-4 ) 
!&-I-I8; 346 (2~~), 2';10-36; 341 (231-2), 14-12-37; 34,2 ( 178-84), 29-S-38; 347 ( 16'HI), 18+38: 
12 m. 811. of Jhan8.. Orobba, 8 m. SII. of Jbill8i. 1 platform, being vill&ge meetillg place. 
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... tea that. when the village of SirBood WII8 attaoked, the inhabitants 80ught re~ in this 
_. to which they were pUJ'9U8(\ ... 6Ild lIInotbared by ftIea lighted at the mouth. . .. 

Had a visit from Bahadurjee. ... Ilia nephew ... came to announce hia coming, and to ntqU88t 
thM I would rise to l'OO8ive him, 88 his Khitab oC Bab&dooree entitled him to that distinotion, 
even Crom the Raja. I humoured them a.coordingly, and t.he Bab&docrjee, a. stcut old m&n, 
came in .... Ba.hadoorjee Cormed one ofthe ga.rrison of Chunderee when first a.ttacked by the 
Ma.rbs.ttas, and he sa.ys they never would have ta.ken it, but by starving the ga.rrison out. 

The thakoors &Dd Boondela. Ra.jpoote are a. well-made, a.ctive, ra.ce, and usually present 
the bold be&ring of men a.ccustomed to ca.rry and use IU'IIUI. Young tha.koors of 10 to 12 
years of age a.Iwa.ys ca.rry a. sword or spea.r1. 

Our progress ... h88 until Ia.tely been uninterrupted .... The Ra.ja.'s a.uthority is no longer 
rHSpected, either by the disa.ffected tha.koors and Boondel88 ... or by the well-disposed, against 
whom the depredations of the former &re directed. The one pa.rty ... ha.ve Wltilla.tely respeoted 
the Trigonometrica.l badge. and permitted our people to pass unmolSllted, where robbery, if 
not murder, a.waited every common traveller .... The other, trusting ..• to the English flag on the 
wo.lls of Jha.nsi, ha.ve been no less friendly, but the apprehensions of the former a.nd the hopes 
of the latter seem suddenly to ha.ve eva.pora.ted. 

Ten da.ys ago the village of GwoJee at one of our Trigonometrica.l st.l.tions w ....... plumlered. 
Some of our belda.rs' tools ... were ca.rried a.way, a.nd one of our fla.gmen who attempted to 
remonstrate W88 fired upon .... Five of our flagmen have been robbed of their kna.psa.cks, clothes, 
and cooking-pote nea.r Burwa. Sagor, a.nd on the 26th insta.nt several matchlock shots were fired 
at myself and three servants who were with me at 8 p.m. on the 24th in pa.ssing the village of 
Simurra. nea.r Jha.nsi, having been benighted on a long ma.rch. That villa.ge ha.d been burnt 
the night before, and the people who attacked me called out before they tired that they did 
not ca.re for the Sa.heb-log who permitted their country to be pIWldered!. 

He had yet another outrage to report; 
Two flsgmen ... were wa.ylaid a.nd plWldered of clothes a.nd money on the 10th instant, on 

the road between Khylar a.nd Jha.nsee .... About noon, ... 88 they were returning from the 
Gwaloo trigonometrical station where they had been burning lights for observation [62], they 
were stopped by seven horsemen who dragged them off the roa.d to Il. hill on which a. Boondela 
thakoor a.nd his followers were on the look-out for prey. 

On learqing that they were Company's khula.ssees, the leader ... said they must be put to 
dea.th. He relented, however, on their prostrating themselve.~ before him with grass in their 
mouths, thus appea.ling to his Hindoo feelings of reverence for the innocent cow, but they were 
deprived ( a.ccording to their own a.cCOWlt) of Ra. 19 in ca.sh, togethsr with their clothes and 
cooking-pots. Their knapsacks, ca.ps, and ... ja.ckets only, were returneJ to them BB useless; 
but a. trigonometrica.l survey bl'88Btplate [ba.dge of office] was retained3. 

He turns from assaults and outrages to the peaceful lives of holy men; 
Nea.r Dholpur is a. hill rendered sa.cred by the shrine of a. Mahammed= sa.int, a.nd the holy 

ca.ve of a. Hindoo devotee .... The devotee who now occupies the holy ca.ve subsists 011 wild 
plants and frequently shuts himself up in the ca.ve for da.ys a.t a time, during which he enjoys 
a Pun!emm-like nap. He is a. poor, Wlha.ppy looking being, who refuses the charity of mortals. 

Tbe name of the saint whose durgah a.ppea.rs so conspicuous on the top of the hill was Shah 
Shurf Oobdel. This descendant of the prophet a.ccompaniad the fa.mous Moyen.ood-deeD 
Chishtee from the Holy La.nd in his journey into Hindo08tan. The Chishtee Khwa.ja ha.ving 
sat. down at Ajmer, he sent out his disciple Oobdal with injunctions to proceed in this direotion 
88 far 88 his camel could ca.rry him. For some da.ys a.nd nights did the holy ma.n pursue his 
journey, until the ca.mel fell down a.t Dholpur overcome by fatigue .... 

The Syed, ... ha.ving removed some objections ... urged by ... the occupa.nt of the ca.ve to the 
violation of Hindoo Il6Ilctity, ... ultima.tely concilia.ted the devotee, '" a.nd took up his position 
upon the hill. Both th8lle holy pla.cee are now visited by pilgrims of the Hindoo religion, 
although the uncompromising MIlIII1Im&ns confine their pilgrimsgee to the shrine of their saint .... 

The neighbourhood is infested with serpents 18 feet long, and the present Rana. of Dholpoor, 
having been warned by a gypsey fortune-teller tha.t he would die by the bite of one of those 
sna.ks, immedia.tely removed his residence ... to a villa.ge 3 or 4 milee distant, where he estab· 
liahed his ca.ntonmant'. 

Joseph Olliver had trouble to the south of Delhi, and Everest reports that 
the robberies and murders committed by the dllllp8l'6d(llll therea.houte are such 88 to spread 
a panio amongst. his fol\owan, and render it well-nigh impoaaible far him to proceed wi~ Ilia 

I TB. 0 ( 16 ), 11-12-33. 
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duty_ Some people whom he lately deta.oherl to ... bum blue light.ll 8.8 signals ware ... _ulted 
and robbed, and one of them had his arm broken by a cudgel. ... The alann h88 become very 
general and people will not go on deta.ohed duty. Mr. Olliver hM ... only a guard of one na.ib 
and 4 sepoye from Muttra, and ... [ I I solicit tha.t ... you will be pleMed to relieve that pa.rty 
by I havildur, 1 naib and 12 sepoy31. 

An objection frequently raised against the occupation of high buildings as posts 
of obser,'ation was that women'/l quarters might be overlooked and their privacy 
infringed [ 152 ]. and though theRe scruples had perforce to be respected Everest 
could not resist mocking at the I'equest of a wealthy householder that the surveyor 
should withdraw to a lells com'enient situl1tion, where he might build a tower to 
any height he liked. The COllt of the move would be paid for; 

The zaminda.r mlL~t have money in superfluity to be willing to incur 80 vast a charge for 
an object so inaignifica.nt as that of removing 10 or 20 paces ... a.n edifioe which, since it must 
surpa.s.~ all circumjacent dwellings in height., would equally comma.nrl a view of his zena.na for 
people disposed to be impertinent and cllriou,< at the distwlce of 1 of a mile. 

But ... the person.~ of the Great Trigonometric ... l Survey are of too good taste to oonoem 
themselves with ... Zalim Singh's zenana, ancl ... he does not do them justice .... Persuaded ... 
that our tele.icupes which invert have magic powers, and are able to turn women upside down 
( an inusc"nt posture no doubt and very shocking to contemplate ), it is natural enough the.t 
they should ""sign to us the propensity of sitting all do.y long, spying through the stone 
walls at those whom they deem so enchanting. 

But the Greo.t Trigonometrical SUf\'~Y i.~ " rlepo.rtment of harel work, and not of idleness, ... 
and men who sit lip ,,11 night and all day, with barely timB fol' sleep or moolR, have rarely 
leisure for such trifling as Zalim Singh anticipates, even if their taste were 80 ill regulated, and 
their lot so forlorn, as tu become a prey to Buch ... ~peculative amusement2

• 

He was, howe,'er, far from regl1rding all Indian gentlemen of position with 
disfavour, and asks the Polit.ical officer to convey to the 
tahsildar of Arinl-;, Imbad HIIB>I9.i.n Khan, your Mtisfa.ction at the great kindne&l, civility, 
and attention, which I and all my people have experienced at his he.rull. Ho is a native 
gentlema.n of edlwation and urba.nity, such as I he.ve rarely hau the gratifica.tion to meet3. 

MUSSOORIE' 

Before leaving Calcutta at the end of 1832, Everest asked leave to move part 
of his office up country" to establish themselves at Mussoorie, where I shall hire 
an office and fix them until such time as the two northern sections of the Great Arc 
are brought to a satisfactory termination". He was authorized" to make .. ,the neces
saryarrangements, ... reporting the same for the confirmation of the Government "6, 

Despa.tching the greater part of his field office by river under the Registrar, 
Charle.s Morrison, he himself visited his reconnaissance parties in the field and, 
followmg the line of the Great Arc through Gwalior and Delhi, reached MUSBoorie 
early in May [4, IS]. By the 10th he had taken up residence at Hathipaon8, or the 
Park, an estate which he had bought" at a very heavy cost" from Colonel Whish7• 

who had built tht' Park House" in tht' years IS2f1-30". Hathipaon hill, 7,089 feet 
above the sea, lies on the main ridge about 3 miles to the west of Mussoorie within 
two miles of the high point, Banog. The Park, coVt'ring several acres ~f well
wooded ground. lies between them a few hundred feet lower [rn, pI. 3; IV, 166 D.6], 

After a long journey by boat [ 170-2 ], Morrison reached Garhmukhtesar on the 
8th May, and marched up via Meerut and Sahiiranpur to Dehra Diin. Everest 
wrote to him on 14th; 

I understand you he.\·e taken the old brewery8. The situation is not 80 elevated a.a the 
general nm of houses. ... I shall be ha.ppy to use my influence with the Superintendent of the 
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Dhoon to obtain building ground on this range for suoh persons 88 make known their wishlll 
to me. There is some near Bu<iraj, Wlllt of, and adjoining the Park premisea1• The nature 
of the Park grounds will not admit of my djsposing of any part without spoiling the veJue of 
the relit. I Ca.DIlot eJlow lIoIly permIIoIlent building to be erected, neither can I give any person 
any ola.im on the land of my estate [ 166]. 

I will eJlow such persons 88 deeire it, and C6DIlOt otherwise accommodate themselves, to 
erect temporary buildings on suitable spots within the limits of my premises on the e][preaa 
understanding that they aha.JI quit ... at 2 months' notice, and remove such temporary build
ings .... Temporary huts can be erected of straw or boards, but it will be almost too late ... to 
think of masonry, for it will certainly not be dry during the rainy aeaaon. 

You muet ... indent in time ... for coolies to carry up the lugga.ge ... 9 miles from Rajpoor 
to Muauri, and 7 mill11 from Dera to Rajpur. Rajpur is at the foot of the ridge. Looking 
from Dera. you Bee the depot of Landour on the right, and the Park on the left of all. The 
Park goee by the na.me of Hatipa.on; Budraj is still further to the left of Hathi Poon, but 
there are no houaea there yet. In going to the Park you p888 through Muauri; but leave 
Landour quite to the right. NlI. Coolie hire to the Park" ~to Mussoorie 3 &nDBS per man •. 

Office was established at the Park with accommodation for the staff. Water 
was brought up by 8 commissariat mules, and approach roads were cut; 

The house where I have fixed my office, though the only one ... at all adapted ... ror the 
purpose, labours tmder the disadvanta.ge, common to an other hOll'i6s at Landour and Masuri, 
of being at a ,-a.et distance from water .... The natiVl' establishment can with difficulty be 
prevailed on to locate themseh·eg in the \·icinity. and ... if .. conflagration were to happen amongst 
the hutB ... there would be no putting a stop to it!'. 

The course of the bye.road leading to the office is not well selected; it is very steep, and 
I am told in rainy weather so slippery as to be impracticable. Evon now it is dangeroU8 for 
clumsy riders, and my office writers and dmftBmBn not being accomplished horsemen may 
get disabled in the descentB and WlceutB. Oue installco of a tumble has occurred alroady ; 
luckily it wa.e not attended with more than a few bruises. but it hM determined me to trace 
out a new direction for the bye-road, and to cut it irnmocliately'. 

Everest was still improving the approaches ten yeaf8 later. declaring that 
it is contrary to the established principles of the Department that the natives ... receh·ing 
pay Wl public servants sha.ll remain unemployod [407]. All men ... for whom no other 
suitable employment exists will...be placed ... on the construction of such public roads, in or 
about the hills north of Dehra, a.e will be designated by the Surveyor General-. 

He was much disappointed when Government ruled that "the permanent fixture 
of your office at Muasoorie was never contemplated", and refused to aUow him to 
build an observatory and workshop8 [ 99]. He pointed out that the Park was con
veniently close to Banog, which would be the terminal station of his principal 
triangulation. He urged the importance of a bracing climate for the restoration 
of his health after the exertions of the field season, and the necessity of a definite 
anchorage for his correspondence, professional records. and heavy baggage, at any 
rate until the Great Arc should be brought to a close; 

As the unavoidable consequence of my holding the double situation of Surveyor General 
and Superintendent G.T. Survey, ... when I do visit the former office from proaecuting my 
field duties with the latter, a.rrea.re of business ... tie me down to my desk like .. sla.ve to the oar, 
(rom morning sometimee till midnight .... For the first 3 months after my arriva.J at MBSuri, 
... I have entered into no aociety, and have led the life of a hermit [n, 422 ; 111,474] .... 

With .. cODBtitution ahattered ... in my profession, I could not havo gone through this sort 
of work with impunity, unI6118 in a climate which admitted of my keeping my hea.Jth un
injured, and ... the spot in which I have fixed my offiee is peculiarly eligible .... At the present 
momentr-instead of finding myself, .... I W68 on quitting the low lands in May la.et, in the most 
wretched state of debility-I am in a conclition to compete with the arduous duties before me'. 

Hoping that Government would relent, he left his office at the Park for the cold 
weather, and Morrison reports the arrival of stores sent up from Delhi ; 

All the tools are lodged in one of the rooms of the little nmge which you kindly gave me 
leave to occupy until my own house should be completed; the powder is locked up in the 
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pantry in Park HOll .. e. No less than 63 ooolies and 3 tindals were required to bring the articl~ 
from Rajpore, the hire of whom amowlted to Ra. 16-11-0. 

The perambulator dials have arrived safely, and remain in Meer Mohsin's po_sion [146]. 
The cold so benumhs Mear Sahib in oommon with the other nativea that he is unable to do 
anything. The weather is at present very pleasant; a hard frost; with about 4 inchea of 
snow upon the ground. Thermometer in the office room stando ... at noon at about 40°. 

I have moved into my own hoUll6. It is not quite finished, but is very sunny and aom· 
fortable. Myself and family would have been ... ill off had your kindness not enabled lIB to 
remove from the brewery, ... the first severe snowstorm having brought all three of the brewery 
chimneys down carrying a part of the wall with them, and leaving great gaps in the roof. 

All the people are quite well here, and are now becoming more reconciled to frost and snow. 
Our bazar is also much better supplied than at the setting in of the winter, the necessities of 
life being procurable in sufficient quantity, but at a somewhat enhanced price!. 

The staff now at Mussoorie comprised-Morrison, the Registrar-Peyton, 
computer-Dias and Ross, writers-Scott and Cornelius, draughtsmen-Mohsi~ 
Husain and Shaikh Miajan, in the workshop. On 1st February 1834 a firm order 
was issued forbidding" all civil and military officers to have their offices in the hills "2, 
and on the 21st Everest ordered the move down to Dehra. Morrison replied that 
the office l·lerk8, computers, and dre.ftsmen ... will proceed to that place as soon a.s the records 
and other property hllove been removed. The Gurka guard now at Masuri [Park HoUBe] 
consists of only 1 nail. ami 4 sepoys; the havildar and the rest of the party were withdrawn 
by Col. Ymmg's or<iers ..... fter your (Ieparture. The naik and his 4 men I willleo.\"e here, and .... 
will apply ... for a guard of the ""mM strength for the offices at Dehra ... . 

The roof of Lieut. Boileau's bungalow L~ in very bad condition; ... it leaks considerably 
during th" occasional showers of rain .... Th" principal room ... ha.s to b" literally baled out 
after a heavy show3r .... The roof.. ... ppears ... to require entire renewal. 

As the p"ople ... wiU be put to great inconvenience for want of quartel'il .. t Derllo, there being 
only one bungAolow to let in the station, I request your authority to apply to Mr. Logan for 
any spare tent« ... at S",hAoranpore [ 139, 166-7 ]3, 

Everest replied that Boileau's bungalow should have a new roof-that the records 
should be packed in wax-cloth against the rain-and that spare tents should be 
demanded from Logan. Morrison reported a week lat~r that he 
was up at Park House yesterday (SWlday). The weather WIIB very fine, and everything 
about the Park looked fresh and beautiful. Contrasting it with Dehra I could not help feeling 
sorry that the office was removed; ... indeed, in the bitterness of my spirit, I was tempted to 
shower anything but bl8l!8ings on the head of the authority of the recent order. I hope, Sir, 
you at least will not be debarred from residing at Ma.suri dllring the hot season. The intention 
of Government is fulfilled to the letter by the removal of the office and establishment to Dehra. . .. 

I leCt the artist and blacksmith at the Park ... in the hope that you would have been back to 
Masuri ere this. The expence attending the removal of...the workshop and forgu ... was another 
consider .. tion .... Meer Mohsin has nearly finished the ... two other perambulators [ IlUp] . .. , 

For giving .. new roof to the office bwtgalow I called in several sets of gurmmies [ thatohers ] 
in order to get an estimate .... The entire cost will not fan far short of 300 rupees'. 

Government made no objection to Everest and his assistants spending the rains 
in Mussoorie now that his correspondence office was at Dehra all the year rollDd. 
The arrangt"ment made on leaving Calcutta had been that the rent saved by giving 
up the separate building for the computing office might be spent on the field 
office up country5 on condition, writes Everest, that . 
there should be no increase of expense to the State. Instead of one office therein allowed, I 
have supplied two offices, one for the Survey General's department at Dehra, and one for the 
G.T. Survey .. t Hatipaon, as also six rooms as workshops, without any increase of expense to 
the State, and at my own risk, ... all which buildings still hang on my hands, a.s I have been 
unable to dispose of them at a remunerating price'. 

From time to time he erected various buildings of a temporary nature-in July 
1835 De Penning despatched a case of "3 dozen window glasses" by steamer from 
CaJcutta. In 1836, in his usual peremptory way, Everest oa.J.led on the polioe at 
Sahiranpur to send him several saw-men. The magistrate protested ; 
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"nIe Cotwaul1 ..• has, this morning, handed to me a purwaunah ... with your signature upon 
it, deairing him to despatoh forthwith to you at Munsooree four Mwy81"8, who are required 
~ for the "publio I181"Vice" .... It is the duty of the civil authoritieB to aid, in every legal 
way, the department over which you pl'll8ide [151 ], but I am doubtful whethBl' it is ... within 
your competency to issue orders of this kind ... without the intervention of the magistrate . 
... There is no regulation extant under which even the civil power can press workmen ... for 
the publio l!I8rVi.oe, and .. .! am unwilling to compel men to proooed at this unhealthy 881180D to 
the Hills for an indefinite period. 

I have called before me some of the best·known MwyIIl'9 of the town, and they one and 
all refuse to leave their homes during the rains, unl_ absolutely forced. . .. I would ... suggest 
tbat ... you give authority to the officer in charge of your department here to offer such wage 
rateB 88 will make it worth their while to engage voluntarily .... I do not consider myself 
authorized to enforce the compulsory attendance of the workmen [ rn, 410-1 ; IV, 154 ~. 

Everest kept the field workshop and computations under his own supervision at 
Hathipa.on, and brought up Barrow and the astronomical circles for the rains of 
1838. The field parties recessed either in the areas of their survey, or at Dehra 
or Mussoorie, and, writes Everest to Du Vernet in 1842, parties returning from 
field duty and being either at, or in a reasonable distance from, my headquarters C&Ilnot be 
allowed to separate themselveo from the general computing establishment. ... It remains 
optional with you to conduct your computations either at the office .. t Hatipaon, or Dehrs. 

Du Vernet preferred to recess at Dehra rather than in Mussoorie, where he 
would have to "travel daily in all weather a distance of 8 miles in order to attend 
your office at Hathipaon3• 

In 1839 authority was received for the erection of a temporary observatory, 
and also for the workshop in which the dividing of the astronomical circles was 
ea.rried out [ 134-5 ] and in 1842, when Everest was taking steps to dispose of the 
Park and an his private estate, he obtained authority to dismantle and sell all 
temporary buildings constructed at Government expense; 

As th_ buildings stand on private ground, and within the limit of the Park eete.te, I 
wieh to have a gene-raJ clearance now made of them, ... so that there ma.y ... be no ground to 
aIledge hereafter tho.t any o.tom of public material is privately appropriated'. 

The Park estate appears to have remained unsold till purchased by Colonel 
Thatcher on his retirement in 1861. He sold it to Colonel Skinner, who re·sold it 
almost at once to John Mackinnon some time before 1870'. Park House with 
ita line of quarters, and the walls of Logarithm Lodge and the observatory, were 
still 8tanding in 1956' [221 n.3 ]. 

When the Surveyor General's office moved down from Mussoorie, Dehra. Dun 
was garrisoned by the Sirmoor-Iater the 2nd Goorkha-Rifles, whose lines and 
parade ground were situated south of Dehra Dun CIub8 . The survey office took 
up ground to the north-east near the Raspana NiUa, where the present Old Survey 
Road rUDB. Peyton showed 
Mr. Morrison the ground ... for building 0. bunga.low upon, and where gTII&'< is already oollected. 
The place will be found in the plllon of the base· line ground I sent some time ago, ... being 
referred by a temple and tree shooting out at the top, about 461 chains S.W. of Peedee'. 

Everest later records that "when the order ... appeared prohibiting the holding 
of offices in the hills, I erected at my own charge, and at an additional heavy cost, 
a suitable building in Dehra Dun". The site was acquired from a zamindar of 
Karanpur, about a mile north of Dchra1o• 
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The senior civil and military officer at Dehra was Lt. Colonel Frederick Young 
[153 n.3], who had raised the Sirmoor Battalion in 1815. and continued to com
mand it till 1843. He held civil charge from December 1828, being Political Agent 
Dehra Diin from June 1833 till November 18421. He was four years senior to 
Everest, both in age and first commission. 

In December 1834 Everest was engaged on the measurement of his base-line, 
Bome miles west of Dehra [51-2]. He received under an official cover from the 
Political Agent an application regarding a pension, which referred to him by a term 
which to this day is used to denote any surveyor. but which he took as an 
offensive designation .... I am not a Kumpaas Wala, but Surveyor General and Supt. of the 
Great Trigonometrical Survey of India. These are the appellations by which my mastere 
address me, and ... no person has a right to withhold them from me r 1,155]. As I never apply 
niclmames to any other person, and studiouRly avoid giving offence to others, ... I have a right 
to look for equal courtesy in return, and I hope ... you will ... prevent such offensive epithets 
appearing in any public paper intended to meet my eye, or wherein I may be spoken of a. 

Young replied with the utmost tact that he did not notice anything disrespectful, 
'compA.'!B walla' heing the designation commonly applied to thE> Survey Department in this 
part of the country and, if for a moment I could have supposerJ it likely to give offence, I should 
have ordered it to be corrected. I feel convincAd that no ... disrespect could have been intended 
on the part of the petitioners, because they could not pOSRibly gain u.nything hy ... insolence .... 
I have given directions that no public document shall pass my office in which you are designated 
by any other title than Surveyor General Sahib BahadlU"3. 

Everest asked for a yet more impressive title; 
I never entertained the belief that you intended me any offence .... I objected to a low, 

familiar, appeUative which, though it may be in common use in the bazar, I cannot allow to 
be applie,l to me as my official designation. The Corrunissioner ... 6Iwa)"s designa.tes me in his 
parwa.nas ... by the title of Surveyor General Kishewar Hind, which is a literal translation of 
that assigned to me by my masters. I shall be obliged by your adopting that dasignation'. 

Morrison now got, involved with Henry Kirke, Station Staff Officer, and adjutant 
of the Sirmoor Battalion from 1828 to 1842. He later had charge of the Diin 
canals, and held one of the earliest. tea gardens in the Diin [ 168-9 ]&. The Survey 
Office stood in a large compound outside cantonments. the followers being housed in 
grass thatch huts in this compound. Kirke held office in his own residence in another 
large compound alongside. 

The comedy started on 14th DecemhE>r by one of Morrison's mules, a wayward 
lady, wandering into Kirke's premises. OthE>r incidents and sharp notes followed 
apace, and on 19th Morrison found the situat.ion had got beyond a joke, and reported 
the whole sequence to Everest, with copies of all the correspondence; 

This morning ... o. herd of cattle were in your grounds, ... destroying the huts recently erected 
by the people ... employed under you at the base-line. The same cattle came almost daily ... to 
feed upon the straw of which the temporary houses are composed, ... four of which I desired 
to he caught and tied up under charge of the sentry until the owners ... should come forward .... 
The four animals ... had not been tied up half·an·hour ere I received note No. 1 of the enclosed 
correspondence from Lieut, Kirke, Adjutant of the Sirmoor Battalion. "Iy reply, _ .. No. 2, 
may require a little explanation. 

On Sunday last, a mule belonging to me strayed into the open ground attached to Lieut. 
Kirke's house, which is immediately adjoining to mine, and W8B tied up. On learning this, 
I wrote a oivil note to that gentleman requesting the mule might be delivered to my servant 
~d offering to pay any damage she might ha.ve committed, vide No. 3. Lieut. Kirke's reply 
18 marked No. t, and on receipt of it I immediately sent the sum of two annas which he levied 
BB 0. fine, ... and had her released. ... 

On Lieut. Kirke's oottle coming into my bands, ... I thought it but fair that he should 
releBBe them upon the terms laid down by himself, ... but the case was now altered, and Lieut. 
Kirke. instead of following his own rule, '" ordered a havildar and four sepoys with fixed 
bayonets to enter your premises, and forcibly release the cattle, which was 8C(lordingly done 
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in open day, and in defiance of the &entry under whose charge they were placed. I received 
from Lieut. Kirke at the same time the note marked No. 6, to which No. 6 is my reply. 

Thie is not the first time Lieut. Kirke has acted in the same spirit. Very recently, when ... 
I was marking out the line of the new road leading to your office, he interfered on the plea of 
encroachment on his bOlmdaries .... I requested him to point out his boundary marks, and 
assured him thoy would be respected, but added that the work ... could only be stopped by 
ordem from you. . .. He threatened to confine your people, and prosecute me in the Court ... . 
But the work proceeded quietly, and we he6rd no more of confinement and prosecution ... . 

The Station Staff pound to which Lieut. Kirke commanded me to send the cattle is the 
compOlmd of hie own housel . 

Since my last letter ... Lieut. Kirke has ordered the entire guard ... on duty over th", tl'868Ul'l! 
and public property in your office to be relieved because the havildar made some demur about 
giving up the. .. cattle to th ..... Bepoys with fixed bayonets .... He has also ordered the havildar 
to drill for a month for pennitting the sentry to take charge of the cattle at my de~re. 

The new ha.vildar ... states that he and his men are to bf' under Lieut. Kirk",'. orders and 
not under yours .... Lieut .. Kirke has desired him to take charge of the treasure chest and 
nothing else, and has forbidden him to allow hie men either to escort treasure from the public 
Treasury to your office here, or from the office to the ... survey camp. The ha.vildar has further 
been diracted to report to Lieut. Kirke all orders that may be issued to himl. 

This was a chance that brought fire to Everest's pen. He dra.fted a trenchant, 
yet impeccable, report to the Adjutant General of the Bengal Army, asking that 
it should be laid before the Commander-in-Chief, and sent a copy of this draft to 
Young wit.h a letter rather more freely expressed. Young knew how to put his 
.. Station Staff" in his place, and Kirke gave his version of his official actions; 

The guard on duty at the Surveyor General's office were constantly called upon to take 
charge of treasure, etc., to the Surveyor General's camp .... No batta wa~ drawn for them .... 
I gave the havildar on duty instructionB ... that, in future, whenever any of the men were sent 
on treasure escort duty, he was to report ... to me, in order that I might ... obtain for the mell 
what they are entitled to .... The havilda.r ... w80S never sent to drill ... : 

I have conveyed the following order to the havildar now on duty at the Surveyor General's 
office, i.e., that he is ... accountable to Major Everest alone, and that he is implicitly to obey 
all ordere conveyed to him through such channel as the Surveyor General may direct, and 
funhar that he ie not required to report any circumstance to me3. 

Young then expressed to Everest his sincere regret that any circumstances 
should have induced an officer under my command so far to forget himself as to render an 
appeaJ ... n8C6ilS6fY to ... the Commander·in·Chief. Whatever provocation Lieut. Kirke may have 
received from your Registrar, I cannot defend hie conduct in ... tbe misapplication of the ... 
authority vested in him 80S Adjutant and Station Staff .... 

I have deemed it incumbent on me to censure Lieut. Kirke, and I have ... convinced him of 
the impropriety of hi~ conduct. ... Lieut. Kirke ... expresses his regret that any part of his 
conduct should have appeared to you in that light. 

I shall refrain from making any remark on the apparently exaggerated statements of l\1r. 
Morrison, or the irritating tone ... assumed by your Registrar throughout this affair (which 
would never have been tolerated by gentlemen of equal rank in society), because I cOll8ider 
it a matter of small importance, when Lieut. Kirke has ... subjected himself to severe ceDSure. 

Neither shall I dwell on the impropriety of placing cattle ... under a &epoy guard furnished 
for the protection of Government stores and of your treasure .... My ohject i~ ... to prevent 
evil consequences to the interests of a zaaloUA young officer whioh ... 1 trust the apology oon
tained in his letter, and the censure he h80S already sustained, will avertc. 

This early dispute with the Trigonometrical Survey did not prevent Kirke from 
naming his tea.-garden "Arcadia", in honour of the Great Arc. This garden lay 
four miles west of Dehra, and two miles north of the east end of Everest's base 
line [ 52 i pI. 17 ]i. ~he cultivation of tea in .the Diln had been first proposed in 1827 
by Dr. Royle, Supenntendent of the botanical gardens at Sa.hii.ranpur, and in 1834 
tea nuneriee had been started "in the GarhwlIol Hills". In 1838 Dr. Falconer, who 
had succeeded Royle, re~~ the rals!ng of tea at Bahliranpur. In that year 
grants of land for tea cultIvatIOn were Ill8ued to a number of British merchants, 
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oivilians, and military officers, including several officers of Young's staff besides 
Kirke1, an irregularity that led to Government intervention 2 [220]. In J 844 a. 
government plantation was sta.rted at Kowlagir, two miles west of Dehra, that in 
1867 was sold to the Raja of ~irmiir. 

Everest had yet another dispute with Young, this time in his oivil capacity 88 

controller of pxcise. The SUlTey followers had been distilling intoxicating liquor from 
jungle plantss. thereby infringing the rights of the official contractors, who appealed 
for action by the Political Agent. Supported by an offioial letter and one of 
Young's chaprQsis, the contractor made what Ever~st calle~ . 
a rather extraort!inary pretension, ... becu\1><e the gathermg of wilt! Bowers or leaves, whiCh 
no mun has planted, seems to me common right of a.ll .... I do not see how I am to prevent 
such .. practice .... If you will ... explain to me what the law is upon this subject, I will ... cause 
it to be read aloud for gelleral information, ... with the warning that any who violates it shall 
be sent to your court for punishment. The native ... did not complain ... that the noxious 
drugs ... ware iIlegally ... solt!. He complained ... that the people of my camp plucked the wilt! 
leaves and compounded their own nastiness for domestic consumption. 

The native ... c .. Uod the native ostablishment of the G.T. Survey by the foul name of coolies, 
which is expressly contrary to the standing orders of this department [ 405, 408 It, and I hope 
you will ... utterly discountenance tbl\t prfloCtico .... I speak not of your chuprBBis, becau.~e 
they are remarkably obliging, civil, and well conducted. but of the nati"e towns·people generally. 

The nutive e;rt,o,blishmont of the G.T. Survey are called khalaqsi83 or laaca.rs. If I were 
to call them coolies, I should not be able. as I do now, to enlist among them workmen and 
artificers of all sorts, and consequently they would not be haIf so efficient .... 

I have serious objection to the open sale in my camp of prepared intol[ieat~ drugs, and 
&haIl certainly do my utmost to prevent any being iUegall.v vended. A~ to the establishment 
of an authorized shop, ... I hOpE you will not pr888 it, for I ha~'e 110 great horror of a.1I vendol'll, 
dealers, compounders, and retailers, of these poisonous drugs6. 

Two weeks later he acknowledged a letter from Young. 
acquainting me that the manufacture of intoxicating drugs, except uuder the authority of a 
lioonae from Government, is unlawful in the Dhoon. ... That Gove1'IlIIl8nt hag granted a liC6ll88 ... 
to Goolal and Goordillol, and they are authorized to seize the illicit drug wherever they find 
it, ant! the pos.~rs are liable ... to fine or iInpritlOnment ... , 

Th" native establishment of tho G.T. Survey ... all deny that they use the intoxicating 
drugs specified .... I have given positive orders ... to prevent any person ... from manufacturing 
them in my camp; ... th .. t tho practiue of privately making up unwholesome me8988 of the 
80rt is illegul, .. nd punishable by fine, .. nd that any trees of the noxious tribe which are found 
growing ne .. r my camp or base·line Me to be forthwith rooted up and burned. 

Your letter proceeds: -' whether it would not...check the oonaumption ... -were I to permit 
the establishment of a regular shop in my ollomp-... of a drug which is as neOOllSBl'Y to many 
of my establishment 88 a dram is to 110 European soldier, and equally pernicious if taken to 
exoess' .... Opinions differ respecting the necessity of 110 dram to an European soldier .... The 
Temperance Society has the correction of that notion in view .... In the Regiment to whioh I 
belong the European soldiel'S are debarred access to shops where intoxioating liquors or druge 
are sold, and ..... like prohibition is genoral throughout the a.rmy, the use of such artiol69 being . 
deemed destructive of order and health. 

Your letter procoods :-'as the title by which the oi\mp followers of the Grand Trigouo. 
metrical Survey of India are to be addressed ... appears ... to be 110 matter of importance', you 
will discontinue' the foul .. ppellation of ooolies' .... 

I newr ... see the mmt ... of addressing any man, or set of men, by a title which wounds 
their amour propre. More trivial causea ... ofteu give rise to serious alJrays. ... It is beoaua8 
the native establishment of the G.T. Survey are orderly and well oonduoted that I wish to 
keep them aloof from all affrays .... I ... proteat against the establishment of any such shop in 
my camp. ... The native establishment under my orders shall never be oounteuanced by me 
in the oonsumption or manufacture, legal or illega.\, of intoxioa.ting druge' • 

. ~oung then rather unwisely threatened to make report "through the Com
mlBB;loner, ... to aocount for a falling off in the ... revenue, whioh must inevitably 

'Umit. of the tea eetates .hewn in Brown'. map of E. D6.D, dated 1 ...... 1 ; DBO. Lib. ma A-3. 
'~A.8B., rn, 183' (178-88); Willj"ms (280-3, 315-31; Appx. xlvi-viii). lpollllibly the~, 01' 
mypr.v.. jujuba, rootB still u8ed for distilling liquor in the Diln. 'cf. Go\"t. of India order forbidding' 'he 
oflialalllle ofthe term, 1950. I DDn. 289 (1811-8), 31-12-:U. 'ib. (190-3), 12-1-M. 
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follow if the example ... set is followed by others possessing equal authority to oppose 
the regulations," to which Evereat stoutly rejoined that he was 
Dot an oppoeur of the regulations, '" a.nd have done nothing to merit an inference so injuriol18. 
I have been educated as a soldier from my earliest youth, and I know weU ... the volue of 
SlIbordination and obedience to my superiors. 

What regulation ... is it that you tax me with opposing! I have on two occaaions ... lIOliaited .. . 
YOI1 to point out the regulations to which you referred, and you have not as yet complied ... . 
Let me see the regulations by which I am required to allow ... a shop such a.~ you propose in 
the camp of the G.T. Survey, and be assllred of my instant complianco l

. 

TRAVEL & TRANSPORT 

Everest never saw either metalled roads or railways in India, but by I H30 thsre 
W&B 8. Department of Public Works, staffed by military officers, mostly of the corps 
of Engineers. that was largely occupied in the I'Itlrveying and construction of roads 
[I, 10, 267, 269, 360], in which much interest was taken hy the Quartermasters 
General of all three presidencies [ m, 27 ; IV, 269]. Travel by d?ik, for which relays 
of riding or oarriage ponies, or palanquin bearers, were laid out in stages, was the 
speediest means of travel, and correspondingly expensive [III, 419 ; IV, I24]. Condi
tions varied considerably from one part of the country to another, and in 1843 the 
Postmaster at Agra reported 
that a dak cannot be laid between thi. station anll Bombay, there being no bea.rers on the 
road. TraveUers usuaUy proceed by a dhawub dak2, or by 30 men, who at a oharge of 12 
rupees each convey a palanquia at the rate of 40 miles in every 24 hours to Indore. Beyond 
t.hat. I have no information. }lajor Dnunmond's new road is open [ 269-70]. and bllUg~lo," 
are, I believe, built nearly on the whole line, hilt none are Illlder me3• 

Where river traffic permitted there was always the leisurely oountry boat. The 
following table is taken from one prepared by the Surveyor General's office in 1831' 
at the request of the Milita.ry Auditor General, by whom it was countersigned. It 
shows "the periods for which boat allowance is admissible to officers proceeding 
by water". The number of days allowed appears to be that. for the journE'y up· 
stream, which would be greatly reduced for the down-stream journey. 

Agra Calcutta Cawnpore Dacca Delhi GarhmukteswIlr Mirzipore 

from AU .. bab .. d 55 75 15 75 80 53 7 
Agra 130 70 130 25 10~ 62 

Calcutta 90 30 1.;5 1~8 68 
Cawnpore 90 9.5 31i1 22 

D .. COA 153 12~ 08 
Delhi 87 

Garhmukwswar 6(1 

For Morriaon's journey up-country with the Surveyor General's office [ 163 ], a 
fleet of boa.ts was requisitioned from the CommiBBariat. In order to start from 
Calcutta. "with the afternoon tide of the 15th December ( 4 p.m. )". they were to be 
ready for loa.ding "by daybreak on the 12th, in order that the public property ma.y 
be carefully and leisurely embarked". The six members of the European staff6 
[165] were allowed three I4-oared and one IO-oared "budgerows ", three 400-maund 
baggage boats, and four cook-boats. The Indian draughtsmen were allowed one 
country boat each, whilst followers and escort were allowed oountry boats at the 
reguJa.tion 25 maunds per man'. Two 500-mds. "Dhacca pulwars, boarded Hoors ", 
were provided for instruments and records; "these boats must be light, dry, and 
exceedingly Bound, beca.use the property they are to convey is of immense value, 
and cannot be replaced if injured. ... A pa.nsway of 200 mds. [364] was added before 
leaving Ca.leutta". Murphy was allowed /I, 900-mds. "putillah" for himself and the 
instruments he was taking to Agra.7• , , 

The Heet left Calcutta on 20th December presumably by the Sundarbans routs 
[172], MorriAon joining at Tardah, and reporting progreBB from place to place8• 

'DDn.289 (1~ I, 17-1-35. 'dhawa = expediti~u. ma~cb. • DDn. 405 ( 177-8 I, 17-4-43 .. 
• DDn. 284 ( 100 I, 10-5-31 ; cf. JohlUlton (28-30 ). • Mom.on, DI •• , W. H. Scott. Cornelius. Logan, Roe •• 
[ 165, 333. 337 I· • about 28 mde. to .. ton. ' DDD. 266 (230 ), Nov. 1832. • DDn. 284. 
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Sicry Gully. 26th January 1833. Th~ fleet arrivori at Rr.jmahal ~terda,'. '" <:>ur pro~ 
... if not So ru.pid as could be wi~heri has In all ot.her I'MptlCt.. been satIsfactory. RlnCfl .lfI&vm~ 
Bogwsngolah [ I : pI. 14 ]1, from which plar,o I diRpat.chod a letter ... to you ... on the 16th Instant, 
we have b861l much retarded by atron!l: curl'tJllt" in som" pllWeR. and nearly all the way by 
ahoaia and ~andbank". hut luckily the publio prop8rty boats hl\ve met with no aocident. 

The oIOASi",,' boat _~ from t.h8 beginning a caW!8 of ,Ielay, ... always I"gging much behind 
owing to the crew bein.g scanty in number n.nd ... feablo 01,\ men. She WM, besides, "very crazy 
craft, requirill!( the constant labour of one m!\n to bailout th" w!\toOr. 

After le .. ving Bagwangol!\h, she struck Ilg .. inst the bank in 1\ stron~ CUlTent and injured 
her bottom. SI;o le .. ked so much I\fterw .. rdR that the cllloMios begged to be allowed to abandon 
her. 'Ve were .. t the time oppo"ite to a complete wildern9ll8, and far from I\ny place wh_ 
another boat could be prucured .... I directed the hurklln,l"uz8S [11, 15; TV, 59, 411 ]. who are 
few in number compared with the classies. to take up their quarters in I.he public boats, and 
the c\"""ieA to take po&qoosion of the boat which they lmtl v&CI\ted. . .. 

Altho' I had r9p8t\tedly forbi,lden fires ... upon ... the publi" propert.y bOl\t.~, yet, on visiting 
them lUl .. Wl\re9. I have found cooking going on in the very mid.t of tho imltrument.. The 
burkandazBfI h .. ve been diracted on pain of inatent dismi."",,,1 to prevent anything of the kind 
in future .. nd ..... they ... d" not, being Hindoos. cook on th~ boat th611l86lves. ono ~re .. t danger 
may be con.ndered /loO; gUlLrded against .... At nngw .. ngollth we found 0. fle8t proceeding upwards 
under ch .. rge of 1\ conductor. who pointed out one of his bOllts t,hat had been bumt down to 
the water's e,lgo 0. few days before, through the negligence of the people on buard .... 

The wind hM inva.rio.bly been "I1:ainst llB ... nrl !IDmetimes blowin\! pretty snd Rtiffiy. The 
boat,q containing tho instrument.. ",n,1 records are ",11 in good trim. n.nd get on moro st.aadily ... 
than the priv .. te luggage boats, the latter not being BO well laden. Perhaps when we reach 
Allah",bo.d. 80me .. ddition .. 1 tonnage may be neco_ry, I\.~ we will thore have to tmnship many 
of the artioles now on board of the Agra boat. 

Patna, liith Faby .... At Monghier the several packets of Genor ... 1 Orderil, Calcutta Gazettes, 
and official papers ... c .. me ... eafely to hand on the 4th inatant. During that day which turned 
out very wet nnd stormy, we remained at Monghier. IIJld started sgo.in next morning, ... but 
the wind has been 80 directly o.go.inst ua ever since, .. nd blowing so strongly from noon to the 
close of ea.ch Bucc88llive day. th .. t we have been 12 days in coming a diatance which on two 
former occasion.q I 8 .... ily .. ccomplished in half that time. 

As we proooeJ. I sh .. l1...apprize the different Magistrates when about to enter their districts . 
... I am much obliged to you for the offer of tho biscuits, and should my own stonk run short ... 
will glOOly o.v .. il myself uf it .... ~lr. Dias [ 333 ] ig present with the fleet; I fowld him at 
Tardah with the rest of the establishment, and glad enough he was to get away .... 

M .. ny compl .. ints h .. ve b80n made against the burkundauzee by the villagers for robbery 
and ill-treatment. I expected the new hands (the discharged sippahees) [ 37, 410-2] would be 
unruly subjects, and 2 or 3 h .. ve proved so. One man in particular, whom you remarked iD 
C .. lcutta for his talk .. tiveness, i~ .. saucy and a useless hand. You desired me to whack them 
if they misbehaved, but instead of that I tried what effect depriving them of their badges f&l' 
a time would ha,·e. It h68 repressed their m .. rauding propensities, if no other good bu 
resulted .. ,. I am glad to be able to speak tu the good conduct of the old c\a.ssiElA ... o.nd generally 
to that of the new men, tempomrily engaged .... 

I have succeeded in procuring quarters at MUBSoorie for ... mysolf aRlI family o.t a convenient 
distance from the office. and on reasonable terms [163. J65]. I propo~d to Mr. Di88 to 
eugage 0. hOllse for himself o.nd the other people, ... and I offered to write up to my OOITOe
pondent at Meerut on the subjeot, but the office folks gener .. lly ... seem quite willing to truet to 
chancel .... 

Mirzapoor, 11th M .. rch 1833. We arrived here last night al\ safe and well, altho' in the 
early part of the day we had a severe north· wester, the approach of which, however, we bad 
t.imely notioe of .... None of the bo .. ts sustained the slightest injury, o.nd ... a.s the storm sub. 
sided a breeze Bprung up in our favour which carri8d us on to Mirzapoor .. t a famous rate. 
This is the first actu .. l Btorm we have had, '" but the SeMon for them iB now at hand. 

I sent for, .. nd received. the severalarticleewhich you left here in "Mr. Stewart'e houeol .... 
They have been carefully stowed away on bO&rd of your private luggage bOBot. 

Just &8 the boats were pusbing off from the ghl\ut this morning, the burkundo.uz, Gheesa 
Khan, who absented himself 80 unceremonioualy before we MTived at PBotna, made his appear. 
-, and w68 preparing to step on boa.rd of your luggage boat as easily 88 if he had merely 
bean up to the bBozar for half-an-hour. It W68 now 211 days since he went away. And 12 sinee 

110 m ... bove Murshidilbiid. 'DDn. 284, 15-2-33. • H .. y Tweedd .. le Stowart. of Mini ur Be .. 
Di,. dr A R.; n .. t. g .• on of Hon. Ch .... Stew .. rt. DOS. 1761 •• on of 7th Lord BI .... tyr.. p.. 
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a man W&8 engaged in his stead. His 8oCcount ... i.~ that he went. to his country near Patna to 
_ bis friends .... I Imve given him leave to go b""k and ~tay wIth them altogether. '" 

}Ir. Murphy will leave us at A1lahabad [ 139]. I pllrpooe deta.ching 2 l)Urku~dauzai anet 
2 cIassies with hirn ... to Ap(ra. I have desired him to report progress to you occ"'~lonally 89 he 
ad"MlOO8 ad.uessing his l~tters to the Saugor Post Office. 

AIlah~bad, 19th March. I have taken up .. boat from the Cmnmissariat officer hero to 
repl6<'e the one we aba.ndoned abo"e Bogwangolah. We cannot put a sufficient freight on 
board of her, but she wlll prove a kind of reserve in O&~e of accidents. Some fow bulky articles 
from the Agr .. instrument boat have boon removed to her, which might ha\'e encumbered the 
Saharanpure instrument boat .... )1r. l\Iurphy will addres;l ... yuu .. t Agra instead of at Saugor .... 
'We set out on our respective voyagee tomorrow morning. 

Curra.Ma.nickpore, 20th March. 'Ve have got safely p .. st the d"ngeruIIs purt of the river 
at and "bove AlIahahad, where wo fOlmd the cllrrent ... more dangeroll" owing to it. shallow. 
nes.q th8Jl rapidity. The boats took the ground overy ten minutes, and it pro\'od a work of 
great labour ... getting them ... over the many shoals ... fol" the first six mile" abon. Allahabad .... 
Half of the fleet onlv advanced at a time, the crews of all the boats being put in requisition 
for the ad\'ancing portion who were thus doubl~· manned ... until...the bed of the river was 
found to be comparatively deal' and the currant moderatt>. 

We have had three llorth·westers since leavinL,: Allahabad, the third and severMt corn. 
menced about midnight of the 23rd instant.. We expect~d it., and were ('onsoquently in ... 
preparation .... The whole fleet rode it ... without Rustaining the slightest damage. 

He asked the Suryeyor General to write w the transport officer at l\Ieerut, 
requesting him to ('om ply with my indent ..... for carriage ... to Saharanpore and Mll.>soorie .... 30 
h8.<'kries [29] and 200 cooliee will at the I",,,,t be required .... besides 5 set'! of palankeen 
bearers for ourselves anr! families. The people ... are aware that they will have to pay for ... 
their private property, although the Commissariat will ... supply the ... men and hackries. 

Futtyghur, 15th April, 1833. I beg to report. .. the safe arrival of the fleet at this place 
in 9 days from Cawnpore .... The weather ... has beoome 80 very hot that it is far from pleasant 
to be on the river now .... Our progrmIS ... is but slow, owing to the zigzag ('our.., of the 
na\igable channel of the river and the constant head winds ... , 

On entering the Cawnpore District we found two burknndauzes waiting at the first thannah, 
who had orders from the Magistrate to 8oCcompany the fleet, .. , being relieved at the next 
thannah by two other men, .. nd fIO on regularly till we ontered tho Furruckabad District, where 
we are similarly attended .... They are useful to us both as guards and purveyors .... 

Gurmucktesar Ghaut, 8th May 1833. I have ... to report the safe arri,· .. 1 of the f1oet...after 
a very tedious and unpleasant journey from Futtygurh. This ... alone hlld occupied 23 days, 7 
of which were entire halting days, owing to the strong winds that opposed Our progre~. 

On the evening of the 23rd ultimo we were overtaken by a Btorm, which ... far exceeded 
anything ... before encountered. It appoared ... perfectly rnir8oCulous how the boats held on to the 
shore. Every inch of rope ... was made use of in securing the boats to the pins, but many of 
the latter were drawn, ... and it was only by ... the greatest attention to them during the night 
that we managed to ride out the gale. .., On the night of the 4th instant we had a second 
storm &8 severe 8iI the former, if not wone, .. , with thunder and heavy rain .... 

We found Moor Mohsin in waiting at this pla.ce, with the carpenter and smith .... Meor 
Sahib and his aids will be of great use, both here and in Saharanpore, and it accords with 
your usual consideration having Bent them [ 129, [65]. ... 

The tentB ... arrived here about eight daye ago. and the carts and coolies are collecting.' 
We will ... start on our journey as soon &8 possible-Mr. Logan and the instruments towards 
Baharanpore [ 139 ]-myself, the office establishment. and records, towards Mussoorie [ 163 ]1. 

MorriHon thus took a full five months to reach Mussoorie from Calcutta. Everest 
had left Calcutta by dak on 24th ,December, reached Mirziipur the 2nd February,' 
and Saugor on 3rd March. Mter Inspecting Macdonald on the Budhon Series, and 
Roasenrode on the Great Arc, he reached Dholpur on 5th April, Muttra on 13th, 
and MU8800rie early in May. . 

AB 8 contrast to the time taken by country boat. we quote Fanny Parks" 
account of her journey by river steamer to Alla.hiibAd. She left Calcutta on 
8th March 1837 .... I went on board the "JelliDghy" flat [142]. established myself and my 
.ph in .. good oabin, and found myself for the first time located in a steamer. Bhe quitted 
c.t1lUt.tA in the evening. ... Obliged to go round by the BunderbundA. The steamer he1'llOlf 
i. not the v_I in which tbe pasaengers live. Atta.ched to, and towed by, her, is a V8IIIIelllll 

'Dlm.m. 
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large 88 ~he st.eamer h_tf. called a fiat, bui1~ exprealy to c.on~y p-ngen. and pnrn
men~ treasure. It is divided into 08bins. wi~h on8 large oabm In the centre In whiob. the 
pllM8llg81'll dine together ... , 29th March. arrive Allahabad l

. 

The eervice of river stea.me1'8 on the Hooghly and Ganges had been sta.rted on 
the initiative of James Johnston, formerly of the Royal Navy. who had brought 
out the Enterprise from England in 1825. In 1829 Johnston W&8 placed in tem
porary command of all the steamers on the Bengal rivers under the Marine Board', 
and in 1830 he W8S sent home to advise on the design and construction of steamers 
suitable for navigation of Indian rivers. Returning to Bengal in July 1833, he was 
appointed Controller of the Company's Steam Vessels at Calcutta3

, a post he held 
till he retired in 1850 [ Ill, 419 n.4 ; IV, 142 n.6 ]. 

Transport for the long and constant marching of the field season was as a general 
rule obtained from the commissariat department, though sometimes hired direct 
by the surveyors. The marching and counter-marching by officers working on the 
Great Arc between 1833 and 11'141 occupied a formidable number of days, covering 
a. distance of more than 1000 miles between Mussoorie to the north and Bidar 
to the south [42, II2]. SO far as possible E,-erest arranged that he and his 
assist,ants had observations of some sort t,o carry out during these long marches. 
To speed up his own journeys to Sironj and back during 1837-8 he got special 
sanction to tra,"el by diik and to charge the expense in contingent billet. 

Journeys on transfer could be a great source of embarrassment, as was realized 
by Armsh'ong when in 1841 he was ordered from the Ranghir serieR at Fatehgarh 
to join Waugh on the Great, Arc. Being directed to move at, once by the shortest 
route at his own expense, he begged to be allowed to travel by river down to Calcutta, 
by sea to Masulipatam, and thence by road to Hyderabad, in order to save 
the expences or a land journey, and to obviate tbe ... difficultics ... encowltered in tro.velling 
... acroS!! .. wild anll mountainous tract .... In my straightened circumsronces ... my most 
strenllOu.~ endeavours must be exerted to execute the journey with the least possible expence. 
Such ... willscarcely be attained by pursuing tho ordinary route \'ia Saugor and Nagpore, when, 
independent or the difficulties of obtaining carriage ror such a long journey, the ro.te or hire 
is so high, and the outlay ... to purcll8t!e the cattle far exceed.! my ~mall mellIl.!l. 

An advance of pay could only be made, wrote Everest, "from my private funds, and 
if I were to concedE' this to you, all ot,hers would expect a similar concession before 
they would set about, obt'ying my orders". Armsh'ong persisted tha.t, although 
most willing to proceerl .... I crave the indulgence of doing so (since I am to execute the 
journey at my own expenee ) in a manner comm8IlSurate with the means at my disposal, and 
with the health or myeelf and young family, who are not ... 80 inured to tho inclemoncy of the 
season aDd the inconveniences of life 88 I am .... 

To perfonn the journey ... via Saugor IIdld Nagpoor the only hired oarriago availablo are 
oartB. Ridding myeelr or all Buperfiuities, I shall require 3 carts at the least for my baggage ; 
Bt a monthly expenditure including return hire or about Rs. 40 each. the totsl expence for the 
whole journey would average 300 Ra. Besides this, there are other contingencies that ( as I 
must con\'ey my fo.mily with me ) will not o.mount to Ies.~ than 200 Rs., and iu the aggrega.te 
would fonn 0. total of Hs. 500 at a minimum .... 

The flBme journey by w .. ter via C .. lcutta and i'lItlSu.lipatam would stand me as follows:-
Boat hiro from hence [ Fatehgo.rh 1 to Calcutta ...... Ra. 125 
Pe.ssage on 0. ... coasting vessel...rrom CoJcutta to !\Iasulipato.m ... 75 
Lan,1 carriage ... to Hyderabl\J.. 14 marches. say @ Ra. 5 per march 70 

Total expences ... ... ... Ra. 270 
... B~ the ?ver conveyance there will be a Mving to me of about half my salary, omitting the 
COOSl?OratlOn of comfort. indmnency of the 8II88On, wear and tear of property in couma of 
tr&nsl~ by land: ... ~Y PIlBMgO to Calcutta would ooouPY at most 40 days; from thence to 
M~lipat6ll1 (u~clurling detention at Calcutta ... ) 10 days; Bud 8&y 20 daye from date oC 
amval .at MlIoIIUlipatam .to reaohing my destination, making a total of 70 daye, which is ... 
Bomethlllp: b"low the period which will be occupierl b~' the Nagpoor route6. 

I Parklllr( 102~~) cf.: Ann. Dean. ( 270 ). • BPe. 5-5-~1I( 34-6 ). • ib. 2-11-33 ( 3-&). R. 
h! Juhluttoll ; .Loodnn. 183\ '. 10 0,.,. ( 11 i-! ); Calautta, 183i, J A.SH. x. 18·1) (538-&0; lU ); Jo~ 
( 28-30 ). .180 for Moh.m Husain 1839-40 [ 1241. • DOn. 434 ( 1511-63). 6-&-41. 
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Though shocked a.t Armstrong's threat to resign if his request WIl.8 refused, Everest 
ohtained &uthority for t.he sell, journeyl and Armstrong got what he wanted. 

In IB41 Everest WIl.8 called to Siml& on duty [ lIB ], and took the opportunity 
to ~inspect Boile&u's m&gnetic observatory. He tr~velled by the hill route from 
l\Iussoorie t.hat was little known in those days, t.aking W. N. James, an Indian 
doctor, lOB khaliisis, 8 ha.rkaras, 2 artificers, 69 servant.s. 6 horses. No mention 
is made of transport. so probably his baggage was all carried by the khaliiaM. 
Leaving Mussoorie 15th September, t.he party reached Simla 29th2

• The 14 halts 
may recall memories of a delightful journey to any who have travelled thiA way. 

Mandanru - B68Il - Makhti-ki-Pokhri - Than Toongra - Deobun - Bundrowlie -
Kandha - Tons Bridge - P6lmtra - Chepal- Putt m Nulla - DUSBowlee - Goond Rana's 
Durbar - Fagoo. 

For his last journey down the river to Calcutta, with the whole establishment 
and baggage of his field headquarters, Everest applied to the Chief Commissariat 
Officer at Meerut for transport down to Garhm uktesar, as well as for the ri ver journey 
onwards. As might be expected, there was much heated correspondence over the 
arrangements. \Vork was carried on right through thE' journey and at Fatehgarh 
Everest issued orders for the" computations proceeding on the office boat" [ lI2 ] ; 

Moor the hour of 5 p.m. no boat is to precede that of the Surveyor General which will be 
the foremoet to draw ashore, and select the landing place for the evening. After the Surveyor 
General has chosen the sites suitable for his own, and the boats containing public, property, 
then, and not till then, the other boats of the fleet will be at liberty to take up their posts .... 

The office and guard boats, and those conveying the public property are always to keep 
ae near the Surveyor General's boats as circumRtances will admit3• 

Everest was far from satisfied with his allowances drawn for the journey, and 
re-opened the claims he had made ten years before [ 328-9 ] ; 

The letter ... dated 28th August last rendered it imperative on me to proceed by water .... 
The nature and the condition of the boats ... at Garhmuckttmar Ghat are, I preswne, too 
well known ... to need ... any detailed description .... Miserable barges greatly resembling float-
ing haystacks-pervious to rain~lose--foul_nd uncomfortabl~re alone proourable at 
the ghat, yet the proprietors ... wiI1 not hire their wretched craft on the oonditions laid down ... 
lIB remunerative to me. ... Even for this inferior llCcommodation I have ... to pay a sum nearly 
double of that which has been granted. . .. 

It is entirely attributable to my own unwearying exertions ... that my fleet was enabled 
to perform the journey from Garhmakt68ur Ghat to Calcutta in 34 days, instead of 2 months 
and upwards, the time usually allowed .... A boat was supplied by the commisea.riat at the 
public expense for the office of the Surveyor General, but none was_ .. supplied for the Great 
Trigonometrical Survey office and records. ... 

Whatever doubts may exist as to the matter of office rent [ 165 ], ... I am decidedly 
entitled to the whole sum drawn for boat allowance, viz., for 4 months and 8 days from the 
time of the sailing of my fleet from Garhmakteeur Ghat [ 170 ]'. 

Communication with England was greatly speeded by the opening of the overland 
route, and in The Time8 of 29th November IB3B it is recorded t.hat 
lettAml and papers were received yesterday from the EIIBt Indies by way of Egypt and Marseilles, 
the dates being of the 23rd of September from Calcutta, and the 6th ult. from Bombay, making 
the whole transit from the latter plOO€' 53 days only. 

The merchants owe the rapidity of it, however, ohiefly to the arrangements of Mr. Waghorn 
in Egypt, who takes advantage further of the post through France .... The journ9Y through 
Egypt from Suez to Ale:&andria is said to have oocupied, in this instance, but flve days. 

In 1825 Thomas Waghorn had, as a Hooghly pilot, taken the steamship Enterpri8e 
up the river to Ca.lcutta on her arriva.l from the historic voyage from England 
{ m, 419 ; IV, 173 J. Learning from Johnston of his earlier journey aoross Egypt, 
Waghom took up the idea of this overla.nd route with suoh enthusiasm that he WSB 

1!ent to Engla.nd in 1827 to seek publio support in developing it. Returning to 
India. in 1829, he was back in Engla.nd when arrangements were made that year 

'ODn. 402 (16Z). 16-+-41 ; no. 1Z-6-41. • Ton. hridge built 1834--6; road with bUDIJ&1owo, 
1848-60 : DDD. Mgte. 116. It is not clear that Evere.t followed thi •• oot route; W. R •• Jamea, 10D or 
W. S. recorded obe •. , 080 Comp. F.17j81. • ODn. 3&8. ZZ., 2&-10-43. 'ODn. 40IiZ (60-2 1,9-12-43. 
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for the Enterprise to make an experimental voyage from Bombay to Suez and was 
deputed to carry despatches from London to meet the Enterprise at Suez. 

He travelled post aoross Europe to Trieste; took sailing ship to Alexandria and dhow up 
the Nile to Cairo, and hurried over the 100 miles of desert to Suez, arriving there on December 
8th 1829, the da.y the Enterprise was expected there. She failed to arrive and Waghorn 
embarked himself and his dispatches in an open so.iling boat, and set off down the Red Sea, 
with what must have seemed a forlorn hope of finding her. This venture ... is depicted ... on 
the base of the statue to Waghorn which now stands at the Suez entrance to the Ca.naJ .... 

Ths Enterprise had broken down, and when Waghom. was picked up by the E.I.C. brig 
Thetis off Jeddah, it took him until March 20th to roa.ch Bombay, four months 21 days from 
'England, or about the time of a good pB883ge by an Indiaman round the Cape1• 

In January 1835 Waghorn returned to London, and offered to take letters over
land at five shillings each, making the return journey once a year. He spent the 
next few years in developing faoilities for carriage of passengers and mails acrOBS 
Egypt, by camel and coach, reducing the coach jqurney across the desert between 
Cairo and Suez to 36 hours. 

In 183i the "Peninsula2 Steam Navigation Company" started a regular service 
of wooden paddle steamers, and the Don Juan, 933 tons, left London on 1st. Septem
ber with mail for the East Indies via the Mediterranean. Later ships cut the voyage 
from London to Alexandria to 12 days, whilst four days were allowed for the land 
journey to Suez via the Mahmudiyah canal, the Nile, and the desert. 

In 1840 the company added .. Oriental" to its title, and obtained its royal 
charter on condition t hat the service was extended to India within two years. 
The paddle steamer Hindostan, 201i tons, leaving Southampton on 24th September 
1842, was the first P. & O. steamer to reach India by the Cape route. 

The following timings between London and Calcutta-selected at random-show 
the immense change effected by Waghorn's overland route-1830, Cape route, 129 
days-1835. Cape route, 144 days-1840, Overland route, 60 days-1848, 36 da.yifl. 

MEDICAL Am 

Although an Indian assistant surgeon was provided for the Gl'E'at Trigonometrical 
Survey whilst OlIiver held charge, and was kept on at Everest's headquarters, 
no regular provision was made for other field parties. They had to look for medical 
aid to the nearest civil or military stations, and were occasionally able to borrow 
an Indian medical subordinate when working in a particularly unhealthy region. 
In spite of Everest's repeated attempts to have a European medical officer appointed 
to the survey as Voysey had been [III, 225, SOB-ID ], this was sternly refused4. 

In 1833 Macdonald writes from Saugor that his party had 
not escaped from the fever which ha..~ been epidemic at this station for the last month, and ... 
some of the 8\lb·oasistanta ( of whom three are now on the sick list) may not. be able to march 
so soon as I propose .... I...request you will obtain from ... the ;\'Iedical Board ... an educated 
Native Doctor to be appointed to the Boodhon series. During thi" sickly season the establish
ment has had the best native medical attendance, but the nati,'e doctor, who cannot leave 
this station, can only furnish a very inadequate substitute to accompany us in the field, 
Everest agreed that it would be unwise to ta.ke the field too early; 

I shall apply for a native medical man for you .... I should for my own part prefer a native 
leech of respectability, if it were not for his ignorance of European medicines, but where his 
own materia medica is used, he is just as likely to work a cure ea any but a fimt·rate physician!;. 

The South Par~nath series probably suffered as much as any other party, as 
shown by the followmg extracts from Boileau's letterse [ 60 ] ; 

21st May 1836. In consequence of ths great sicknOS<'! in camp, and my own indisposition, 
I have been obliged to discontinue work for the season, and quitted the hill station of Purara 
near Manbhoom today, in progress towards Bankoora and IIlidnapore. The native doctor and 

I TM T.ffIU, P oh 0 Ce"urI<J'y No. 47,783, 7-9-1937 ( viii). 'the Iberian. or Spanish peninsula 
'TA. Ti1rWl, 29-11-1838; [..di(J" Mail. pa-'8i",; 1848 (1i~4). • from Mil. Dept. 7-1-35'; DDn,285 
( 1411 ). 'DOn. 372 ( 77-80 ), 1-10-33. • DDn. 370 ( 4-40) ~["Y 1836-April 1838. 
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about half the establishment, with two-thirds of the eepoys and burkande.zee, have been siok. 
and one of the OIIoI'I'isrs died on the 12th instant. 

1st August 1836. [He asked for] a medicine chest divided into proper compartments in 
which the various bottles ... may be secured .... In a.ddition to my own large establishment, I 
have alraady affordod medical aid w hundreds of the poor viIIagers who sometimes come from 
a considerable distance to obtain it, so that the medicine chest is in constant requisition. 

Early in 1838 he sent the whole escort back to Midnapore, with the havildar, 
the naik, and 9 sepoye on the sick list, with but three healthy sepoys to help them 
in. A month later, 7th April, he was carrying on by himself, 
Mr. Brown being still absent on medical certificate, and Mr. Kallonas ... so iII with fever that 
I have given him leave to go to Midnapoor .... Out of 46 public servants, 47 private domestics, 
with 14 soldiers, or 107 persons in all, I can only muster 18 healthy people on this hill top, 
"nd 27 others who are ab.ent on command, leaving a balance of 62 persolls unfit for hard 
labour. Four of the camp followers are dead. Not a single soldier is present in camp .... 
Two of the burkBlldazes are said to be "prettywell", that is to say, they can keep watch sitting, 
being too weak to stand two hours "t a time. The whole of my table servants, syce.s, gr888-
cutters, dhobies, and about half·a-score of bearers, are sick. 

[five days later]. The awful sickness in camp hOB compelled me to quit ... Karr"mburree, 
though not until the native doctor fell sick, and I myself began to pass blood. We leave ... for 
Midnapoor tomorrow, having 15 dhooly loads of very feeble folk, besides 21 others who are 
barely able to walk .... We shall be very fortunate if we reach cantonments without any 
more casualties [rn, 231 ]. 

He reports his arrival at Midna.pore on 18th April, 
with the miserable remains of the Paraanath establishment, having been obliged to discontinue 
this season's work on aocount of tht' severe sickness .... Eight ... are already dead; two more are 
missing, and some of the others are seriously ill. Mr. Kallonas is ... also in a dangerous state. 
Boileau had himself taken sick leave to China during 1837, and was not sorry to 
slip away from the survey before the end of 1838 [ 60 ). 

During 1834 Everest obtained the servicesof "Dr. Gray, the medical gentleman 
at Dera1 ", to attend his establishment, wit.h "a personal allowance of 50 sonat rupees 
per mensem". He asked for a whole-time European doctor, preferably Dr. Falconer 
"a gentleman of high scientific atta.inments", but without success; 

If the G.T. Survey remained ... quietly ... in canwnments, it mi~ht he ... easy for Dr. Gray to 
afford us modical aid without neglecting his other duties. But ... we are an active and stirring 
Ret .... Since the 10th November-the whole of the est&blishment ... encamped ... 12J miles from 
Dohra [51-2 ] ... -Dr. Gray ... has been unable ... to pay one single visit to my camp. 

The native doctor ... Shekh Gazi, though doubtless ori~ina\ly well instructed at the Medical 
Institution, seems to have become excessively stupid and inactive, and ... all my sick como to 
me to be cured .... My skill in medicine and sllr~ery i6 far over-rated by these poople, and if 
a serious case were to arise I should not know how to proceed. For example, a case of 
dysentery or a limb dangerously fracturod would be too much for me. It is worthy the con
sideration of Government to nominate to the medical charge of the G.T. Survey ... some gentle
mBll in wh080 practice I can confids2 .... 

He found the little-appreciated Sheikh Ghazi to be better than none, and 
recommended that he should be kept on permanently on his up-country salary. 

On the ... breaking up the establishment of the Great Arc, I. .. solicit ... to retain one of the two 
native docwrs, Bhekh Gazi, at my headquarters for ... care of the medicines and ... the sick. 
My own constitution u. B graat deal broken, I have frequent attacks of illness, and this individual 
has been almost my sole mtdical attendant for many years3 .... He is intimately acquainted 
with the habits, usages, constitutions, and diseases of all belonging to the G.T. Survey'. 

1 Duncon M.Queen Gray, A ... t. Sarg. Sirmoor Ri8e8; allotted land for te .. oultivation, 1838 [ 168-9). 
, DOn. 286 ( 173--4), 12-12-34. Hugh Flllconer ( 1808-66 ); Ben. Med.; botanist; in ch. Boto.nioal GdDl. 
g"biranpur [ 168). • DDn. 402 ( 256-767 ), 1-3-42. • to MAO. 7-12-43 ; DDn. 453 ( 101-3 ). 
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CHAPTER XI 

REVENUE SURVEYS-BIHAR & ORI8SA 

Policy &1 Programme, Lower Province81 - HiMr 1835-4.1- Oriasa 1837-43-
Jlid:Twpore, 1838-43. 

IN the lower provinces of Bengal the country was broken up into estates, or maMls, 
owned by zamindars who, under the permanent settlement, either paid rent in a 
lump sum on the whole estate, or held their land rent-free as lakheriij or jagif'. 

These estates might cover any number of villages or parts of villages [ 227]. Out
side these estates were ownerless waste lands and government-owned estates, or IchiU 
1TWhiils. The area covered by an estate might constantly change, but not 80 the 
boundaries of a village, or mauza2, though they might be disputed [205]. 

The permanent settlement of 1793 applied to all districts of Bihiir and lower 
Bengal, which at that time included Midnapore and Sylhet. It was never extended 
to Balasore or Cuttack which were not occupied till the conquest of Orissa in 1803 
[11, 23]. nor to Assam and Cii.chiir which were taken over between 1825 and 1830 
[lII, S2....QS], nor to the Ceded and Conquered Provinces of Upper Bengal, which 
fell to the Company between 1801 and HI05 [Il, 26 n.l, 47 n.12; IV, 8]. 

The fact that a district had come under permanent settlement by no means 
prevented the need for revenue maps or surveys within its borders, nor ensured that 
Government would draw the full revenues to which it was entitled. There was no 
record of the limits of the original lands included in the settlement, nor any sure 
means of ascertaining the area of new lands brought under oultivation and liable 
to further assessment. Disintegration or consolidation of estates occurred con
tinually by laws of inheritance and by sales. It was impossible to verify the true 
limits of estates that lapsed to Government in default of rent. Rent-free lands 
expanded by mysterious means. Government was always the loser [ 7, 179]. The 
permanent settlement was not based on maps or precise surveys, but on the rough 
records of the last decennial settlement3 [I: 140-1 ; 11, 177--8 ; In, 6, 134 ). 

A strange story came from pargana Amrabiid, Noiikhii.li. In 1793 settlement 
had been made with 1,589 small tiilukdars~. When estates came on the market and 
failed to find purchasers, they were purchased by Government as khii.JJ maMls. The 
sale transfer was duly registered and the holder thus released from rent, though he 
continued to cultivate the land, which could be identified on no map. 

The original assessed revenue, or sadr jumma6 , of the whole pargana had been 
over Rs. 91,000. By 1841 Government had acquired 355 tiiluks, assessed at nearly 
Rs. 34,000, whilst another 222 had never been taken up. Out of some Ra. 46,000 
a year due on the remaining land, the annual collection for the last five years 
averaged "considerably under Rs. 20,000". The lands sold to Government had 
apparently been secretly sold for cash to the holders of the other tiiluks. 

Lands of upwards of 50 taluks have disappeared. Estares still continue to fall in ; bidders 
do not come forward; the Government is obliged to buy, I\Ild in no case is the jumma under 
khaa management found to equal the jumma paid previous to the sale. . .. A cOll8idefable 
portion of the pergunna.h hRB been meo...ured, but ... a\l that a measurement ... can do is to 
shew the extent of the laml of which we have sur.ceeded in obtaining possession. It will not 
shew what we ought to h,we, nor hy whom our just ri~hts havo been u,qurpedl. 

I Narratives of e~rly r.~v.nue surreys in I,ower ProvinOO8 will he found in Report, 111.51-2; &: a .... 
R.parI, Re~., 1863-4 (I-xxxn)~ Wlth m.~, by H. L. Thuillier. "a ..... """ might be quite uninhabited 
(227)· of 1789-90, or earhor. 'vlllage.bold"l'II. 'due from cultintol'll on tbe estate. 'from 
Comnr., Cbittagong, llRC. 1~7-41 (27) & 2-11-41 (~2). 
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This state of affairs had long been recognized, and before 1830 specio.lsurveya 
had been put in hand under the oivil Commissioners-Bihar-Sundarbans-Bhulua 
or NoikhiHi-Chittagong-Sylhet-Assam [rn, 137-46]. Other surveys were 
ca.lled for, and in 1842 the Revenue Boa.rd explained that they all had 
this one great desideratum, the ascerte.inment of tbe relation of land to jumma. In many 
Bengal districts the Collector's registers shew nothing more than the name of the estate ( even 
the name is sometimes inoomplete and undefined ), and the jununa paid for it. The Villages, 
or portioruo of villages, of which it consists, ... frequently scattered in different pergunnahs, '" 
a.re known perhaps only to the proprietor or his agents [ 220 J. 

In EBBtern Bengal compact estates are rarely met with; the intermixture of property .. . 
is almost universal The facilities to fraud ... are too obvious .... Government have a1ready .. . 
found themselves in the predicament of having purchBBed a nominal estate without the pos. 
sibility of tracing the lands which should belong to it .... 

In Behar ... irregular separations, with arbitrary allotments of jumma, occurred in some 
distriots ... within the first ten years of the permanent settlement; while in others great con
fusion and injury ... were occasioned by the no 18118 irregular ... conaolidation into single mebala 
of villages which had been sepamtely settled, uut stood recurded in the Collector's books 
under the names of the sa.me proprietors .... These are the leading causes which induce the 
Board ... to reconunend the extension of the survey into the settled districts l . 

In 1830 the surveys still in progress were-Rajmahiil under Henry Tanner
Sundarbans under Alexander Hodges-Sylhet under Thomas Fisher-Assam Valley 
under Paulet Mathews. These were controlled by the Sadr Board of Revenue, 
Lower Provinces, at Fort William, whilst those in the western, or upper provinces, 
which later became the North Western Provinces [I ], were controlled by the Sadr 
Board of Revenue, Western Provinces, from Allahiibiidl . 

To counter misrepresentation and to encourage co-operation, a notice was pro
mulgated declaring the purpose of these professional surveys to be the ma.king of 
a correct map of the country, ... defining the boundaries of estates, and thus putting an 
end to much of the ... litigation, usurpation, and trespass. . .. The present survey ... ha.s not ... any 
purpose of enhancing the rates of a._ment, or of disturbing ... the rights and interests ... of 
any z9Dlindar holding his estate in virtue of the decennial settlement [I, 139-40; IV, 191 J, 
or any subsequent settlement made with the British Government. 

As the survey has for its object Bolely the protection of the people in the p08888sion ... of 
their estates, the prevention of disputes, and the better administration of justice, "_ it is the 
more incumbent on all, ... BO Boon a.~ the survey reaches their pergunnah and estate, to attend ... 
the survey parties, and give their cheerful.. .co-opero.tion in pointing out their boundaries, 
erecting boundary marks, and other duties3 [ 187, 213 J. 

The following surveys came under the administration of the Revenue Board 
of the Lower Provinces between 1830 and 1843 [287 ]~. 

Bundarballll 
Chittagong 
Pharhya, Mongbyr 
Mongbyr & BhigaJpur 
J&intia, Sylhet, & Caohir .. 
Tippera 
Pori, 0rissB 
Cuttack. on-
Ba\a80"', Orissa 
Hijli 
Midnapore 
Bajmahil & Pumea 
Bib&r or Gaya 
Patna 
AMam, lower 
Auam, npper 
Auam, Mattaok Te .. Area 

taken over by 
started by 

taken over by 
otarted by 

Hodges 
Siddons 
Egerton 
Ems 
Thuillier 
Phillips 
Trower 
Smyth 
Fitzpatriok 
Eserton 
Mathi80n 
8haw 
Stephen 
Muwell 
Hudson 
Thomton 
Morton 

in January 1828 closed 1835 
October 1834 1843 
December 1835 1837 
January 1837 1840 
January 1837 1842 
November 1836 1842 
January 1838 1841 
December 1837 1842 
March 1838 1842 
January 1839 1841 
April 1838 1844 

1840 1847 
January 1842 1843 
December 1841 1843 
November 1832 1842 
November 1838 1842 
February 1841 1842 

• from Rev. Bd., LP. BBC. 24-10-42 ( 11, 13). • &.ir = chief. 'BBO. 2-11-41 ( 76 ). • Ht" B •• 
LP., 1867-H; NBrr. by DSG. 2-4-59. 
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Methods of survey varied widely from district to district to suit looal oonditions. 
In districts under the perma.nent settlement, the survey was conoerned ma.inly 
with the boundaries of the esta.tes or mahiils, not, with those of the mauza or village 
a.rea, The khasrah survey and register of cultivated fields by aminB or surveyors 
wa.s only required in special areas, such as estates purchased by Government, and 
was usually carried out on contract under the professional surveyor. 

Boundaries had to be settled and demarcated beforehand by Deputy Collectors 
working under the Collector of the district, or a. specially appointed Settlement 
Officer, who cla8!!ified the lands and their croptl, and settled the revenues. Failure 
to demarcate boundl\ries in advance invariably led to serious dela.ys in the survey. 
In some cases the settlement of boundaries was left to the surveyor who was then 
given jl1dicil\l powerH to facilitate dealings with zam'indar8 and their agents 
[ 189. 195, 207]. The Revenue Boa.rd noted tha.t in Orissa 
the demarcation of boundaries in the settled pergunnahe will be B matter of little difficulty. 
Lieutenant Thuillier is ... lmderto.king it himself in Pooree. In Bal ... ~ore a single Deputy 
Collector will be employed, and in Cuttack the Surveyor will himself mark off the boundaries 
of the Bettled mehals, ... a Deputy Collector ... those of the t,hree unsettled pergunnahB. 

Up to the end of 1837 all these surveys were a.dministered directly by 
Commissioners of Divisions, under the control of the Revenue Board, but, for 
the new surveys being started in Tippera. and Orissa, the Board asked for the aBsis 
tance of Bedford, then in charge of the revenue surveys of the North-Western 
Provinces. Bedford moved to Calcutta in January 1838, and was in due course 
tranaferred permanently to the Lower Provinces. He found survey conditions very 
much more difficult, and listed the following C8.USe8 of a permanent cha.racter 
which preclude ... the sllrveys ... in Bengal keeping p .... e with those of the ,..w. Provinces. 

Firet.-Minllteness of the holdings and fields, and great extent, ... which increase the 
labour and CORt of every part of the professional work and ... the contract rates for the khusrah 
mBMurements, besides entailing extra expense for the salaried purtalling ... parties .... 

Second.-The great ,mheslthiness of most of the tracts under survey, which as the warm 
weather approscheB more or less cripplee every survey party. 

Third.-The detached nature of almost every survey. except those of Cuttack, whioh 
occasions great loss of time, and materially curtails srea. 

Fourth.-Brief surveying season of little more than 5 months, whereM in the Upper Pro
vinOBS the field work generally lasted from 7. to 8 months .... The mo~t expensive portions 
of the establishments are nec88SBl'ily kept up during the recess. 

Impeding causes of a local or temporary character; 
First.-Occoeional floods, which ... prematurely closed nearly the whole of the Bengal 

surveys; unusually early rains in 1839 also prevented sny field work after the end of April. 
Second.-Want of timely orders for new work ... seriously impeded progrees [ 184. 187. 189 ]. 
Third.-No attendance of ... persons to point out the boundaries as defined .... 
Fourth.-Want of longer experience ... of the majority of the Bengal !lUJ'Veyora and their 

establishments compared with those of the N.W. Provincesl • 

Some of the North Westemsurveys give a return of from 1,500 to 2,500 square miles [216-7. 
234]. The return of a practised and efficient Bengal Survey may be ... from 6 to 600 square 
miles which ... rnay be considered equal to 800 or 1.000 square miles in the \Vestem Provinces .... 

An efficient Bengal Survey should not cost more than from 30 to 36 rupeee the square mile, 
and Major Bedford calculates that from the shortn688 of the working season a Bengal Survey 
must always be It3rd more expensive than one in the North Western Provinces. The average 
rate of the N.W. Surveys in 1836-7 woe nearly 21 rupees the square milel [234]. 

The tr&nsferoftwopartieafrom theweatemprovinces toBihirin 1841 [114,229] 
ga.~e an opportunity to review the systems followed in the two provinces, a.nd, 
wntea the Revenue Board from Fort William ; 

The questions disoU88ed ... Br6 two :-First. the plan of the professional survey--and 
eecondly, the adoption of the khusreh, or native measurement, as ptU't of the operations. 

The Western Board object to the mMalwar plan of survey [ 227], ... that it would be in 
certain cases • a mere topographical survey. utterly useless either for the protection of the 
people, or for obviating 1088 to the Government ' .... 

1 from DSG. 12-6-4(1; Rev Bd. LP. ;U-6-4() ( 73 ). • ib. (74). 
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It. is a qU88t,ion entirely of time Bnd expeu08, ... There .nlt in many districts of Bang&! 
large estatea comprisinjl: perhBp8 100 or 200 vi.\la.ges in a common bowlI.lary, while in another 
part of the same district, the lruuls of 7 or S ... mehaIs may be intermixed in the greatest con. 
fuaion within the limits of a single village .... Instances of both kinds abound in Mirlna.poor, '" 
and ... a mere outline bonndary survey wo.s made of the settled pergunnah~ or mehals of the 
Hijelloo portion of the district [ 188"""90] .. ,. 

With respect to Behar, however, which is the subject more immediately in hand •... the 
Board eagerly embrace this opportunity of llacertaining the village boundllries and al"88ll, 
with the view ... of meeting the wish8l! of the people by restoring the se~'eral mouzahll to the 
independent stetus which they occupied on the rent roll of the penno.nent settlement. 

As reganls Bebar, therefore, t,his Board entirely ooncurs ... that the prof8l!sional survey 
should be mouzahwarI. 

In most areas covered by perma.nent settlement it was considel'ed unnecessa.ry to 
incur the expense of a klMJKt"ah survey in addition to the professional survey of the 
boundaries, Government having no interest in t.he rent collected from individual 
cultivators. The Directors were informed that 
the Sudder Board ... at first contemplated that the Anrvey should be mehalwar, that is. confined 
to a definition of eetatea paying rev'enue to Government, instead of mouzahwar, comprehending 
the definition of all minor tenures, similar to the survey of t,he North \"estern Provinces .... 
Besides the ... outward boundaries of eRtates, all extensive ... w8ste, the courSB of rivers, reads. 
and embankments, and the sites of ville.ges, should he i.ncluded in the survey. 

In a fiscal point oC view, the question was only between Government and its tenante·in. 
chief, and, M ... the main object was ... to .... certain ... the precise extent...of every mehal .... they 
deprecated inquisitions into ... rights of individuals. At the same time the Board admitted that 
a mou7.ahwar, or village survey, which delineates all the permanent divisions ... would be mOle 
... useful. As far as Behar WBA concerned, they recommended that the survey should he made 
mouzah by mouzah. The settlement of the Dehar District ( now Behar and Patne.) W68 

originally mouzahwar. By orders of..,180l many component mouzahs of the present mehals, 
... were consolidated, IlIld the Board thought that now wOlllcl be t,he time to restoro th_ 
mouzahs to the independent, stetus which they occupied on the pennanent settlement. 

As being the more complete meoaure of the two, my Banction was given to the mouzahw .... 
mode of survey, the Jungle ~[ahals. being, however, excepted. 

The adoption of the khu.~reh, or native me",~urement, as a part of the :rurvey ... w .... also 
discussed. The Western Board contended that the kUlIreh was requisite for the protection 
of the Governmont ... as well ... ~ for the benefit of the people .... The Lower Board allowed that 
... the kuRreh would be good, but ... 6 large expense .... The boundary of the estate being 
delineated, and the gross are!} given, the detail measurement might be 8uperadded at any 
time by the expense of the parties concerned .... 

MutatioIlB of property by public and private sale, and by Bub·divisions under the law of 
inheritance were eo frequent that the map and kUAreh would he of no use for such purpose 
[177]. If required by a Judicial court, the measurement should be made at the expense of 
the party benefitting by it ... ' 

I thought it better not to Banct-ion the khU8l'eh3. 

This was approved by the Directors, though in 1842 some khaarah surveys were pro· 
ceeding in all the Orissa surveys as well as in Midnapore and Bihar. 

In 1841, after Siddons had left the district, the Commissioner of Chittagong, 
Henry Ricketts4, strongly advocated a detailed field survey on the large scale of 
16 inches to a mile. He was definitely in advance of his time, and it was about 
thirty years later that this scale was adopted for the cada.stral-or field by field
surveys that then became el!86ntiai [8. 206,214 ]. 

It is my intention to recommend ... that ple.ns on a scale of about .5 chains to an inch, sbewi.ng 
every tlagD should be made of several of the th&nahs in the district. Such plans alone can be 
of any use to us, with property divided IlIld subdivided lIB it is here. In thanah Putteah alone 
Wit have 40,000 proprietors paying direct to the Collector's trell"mry, anrl when the settlement 
Bhall be completed, I much feM we shall huve 60,000. The litigation is endl88~, an,l till 
we have plans by which the courts can be gUided,it mU>lt go on increILSing, 

1 from Ke,' Iltl., 14-7-41; BBC. 3-8-41 ( 17). 'Jungle M .. hiil. formed one unit .. long borders of 
Chota Nil!pur from 1!I02 till, in lij32, divided between Binkur". w. Midnupore, and new diat. Minbhi1m 
[n, 19; 1II. 12]. • B to 0"., Gen. Rev. 4-2-42 ( 11-6 ). • ( 1802-88) DN B.; DIB. BC9. 1819; Ori_, 
1827-311; Comnr. Chittagong IS",' -8; KGSI., 1866. "field partition [m, lotS]. 



POLICY & PROGRAMME, LOWER PROVINCES 181 

Such Illaps will, of courae, be a coneidel'able expense, but i~ i3 .f~r better to incur a I~rge 
outlay on their preparation than to add to the strength of a JurilClal establishment, chiefly 
occupiell in deciding CMee unintelligibla for want of plans'. ... . 

The Chittagong mal'" are all on too small a Bcale. Perfact for all geographIcal purposes, 
for revenue purpoS6s thay ara next to useless. What we require here are plans .hewing each 
field; such plans"", a peraon would have mal le of an estate previous to purchBBing it; 8uch 
plans as ara now made in England. ... . . . 

Tha scala there adopted is 10 "hains to an mch. Our fields h"ra bemg smaller, and the 
sub,livision of proparty more minute, we must have a still larger scala. \Vhan tha Cuttack 
oparatioru; wara first undarta.ken, I recurdad my opinion tha.t the scale was to.o m:'all .. }'urt~er 
exparianca confirms that opinion. Not one of the 25,000 disputes now pandmg III tills dIStrict 
ca.n be decided by tha aid of tha village maps2. 

For all revenue purposes tha Chittagong maps ara useless. A par."n travelling over the 
oountry may BBcertain from them where he will meet with river~, mountains and forests. 
The hmd under cultivation, Im<i that of w"ste, is ascertained, but this is of very little practical 
utility. What we want here i. the sort of plan .. capitalist would call for before laying down 
his money for the purcha.se of an estate [ 289]. A person having very little scientific know. 
ledge may he a must useful surveyor, or rather planner, and it is plans we requir&--not 
surveys-pla"", hy I'ompal"ing which with tho field a.ny ... att~mpt~ at f,'audulent u"urpo.tion 
may ba readily di.coverod .... 

The planninp; ... muat II0t precede the enquiries uf the l'eyenue officers. ". The revenue 
ofiieers mu.t decide to whom each fiuld bolongs, to Government or the t.lll)okdors, and, having 
decided, the fi"ld will without delay entered accordingly ill the plan .... In some places where 
there are few di"putes the work will proceed quickly; in others, wher" each acre will con· 
tested, the progress will be very slow. Yillag" buundaries should he laid down [demarcated 1 
by the re,'enne officers before these detailed operations are commenced upon3

. 

\,,"ould a drawing of the moon's disk help UB in describing the boundarie~ of countries and 
hundreds in that land? In some places 3 chains to an inch will not be large enough to show the 
dags, and where the dags shall be very minute the scale mu"t be increased so BB to admit 
them .... We have thousands of dag·to.dag cases. ". These ... can be decided only on th" 
spot; either the judge must betal,e himself to the grOlmd, or the ground mu~t be brought by 
means of a plan to him. 

I hope we may be able to reduce the expense. Native surveyors could do the work, whioh 
will require little science hut, l...fear the temptation which wouId beset them, ." having 
neither". principles nor high salary to make them proof against oorruption~. 

One great objection to oada.stral plans was their ephemeral ohara.oter; 
The field map which repreeente an estate one year, will never represent it fairly five years 

after. In fact we might almost as well attempt to map the waves of the ocean as field. map 
the face of any considerable area in any part of India. ". It constantly happens that beautiful 
maps become usel_ in four or five years5• 

In 1842, a.s a result of the wars against Mghiinistiin, there wa.s an urgent call 
for retrenohment. Expenditure on revenue surveys had to be cut, both in the Lower 
a.nd in the North-Western Provinoes [229]. 

The following survey", the immediate abandonment of which wouId involve a heavy 
sacrifice of expences already inourred, and the maintenance of which ... is urgently recommend. 
ed, will be proseouted to a conclusion-Monghyr, a few months' work remaining-Midnapoor, 
two seasons work-Upper Asaa.m (Luokimpoor), one season's work-Behar, work for a season 
and a half-Patna, work for half a season. 

The Goalparah survey".will be abandoned. ". Work on the following surveys has".been 
completed, or '" on the point of completion-Tipperah, already ordered for reduction-BaIaaore, 
Cuttook, Pooree, and Cachar, Muttook, field work finished; office arrea1'll to be completed 
by October or November .. " 

The more .active and useful of the oftloers ... should be ... transferred to the survays wbich 
are to be oontmued, BD that the completion of the latter may be accelerated, tmd the 1'8IIt dis. 
charged with a gratuity', 

The Board of Revenue deeply regretted the deoision a.nd deolared 
the IIU1'vey of the settled provinclI8 & measure of absolute neoo88itv .... whioh, sool18l' or later 
must be ClIoI'ried through .... Such a survey is not 1888 nl108B88ry f~r the maintenanoe, in it.'s 

I DLB. 61, 10-3-61. • 'ib. 1s-.a-.1. '&om Rioketta, Chittagong, 17-6-41; BOO. 13-7-41 (n) DLB. 
36/43 ( 118),16-3-41. IlLB. 61; 18-5 " 22-11-41. 'Sleeman ( 77-8). o from Govt. ofI., 30-11-42; 
ne. 24-10-42 ( 16 ). 
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inte@rity, of the permanent Bettlement, than was the survey of the North West Provinces 
for the equalization of the _ssment of the unsettled diBtricta. . .. 

The gradllal completion of the ... settlement ... is now plncing at the riisponl of the revenue 
authorities ... a number of experienced oflicere, who cOllld not be more usefully employed than 
cn t.he boWldru-y demarcation and other duties connected with the surveyl. The Board cannot 
but repeat their regret that the state of the public reeourp.es Bhould have prevented the conti
nued employment of these trained partie.q on the survey of the settled rii9tricta of Bengal·. 

Of the settlement of revenues based on the Orissa surveys, the Commissioner of 
Cuttack commented in 1847 that the increase of revenue was 
inconsiderable, but neither was much augmentation exp9Cteri, nor was this great work under
taken with the view to enhance the revenue .... The important objecta ... were--to ascertain 
the area of each estate and the valuation of the land-to equalize the aseessment, which had 
been fixed and augmented at hazar!l, ... and which preS8ed with much severity on many 
of the poor zemindars--to fix the boundaries of estBtw-to decide all diBputes relating to 
them on the Bpot between landlords and tenanta-to a .. ttle all questions of rights and tenures 
-to test the validity of the multitudinous rent-free tenures [ 185] .... 

All t.his being done, ... each estate hl\8 been meaeured and surveyed, ... rent.q of eaoh 
resident cultivator have been fixed. . .. Operat.ions which have conferred such permanent 
bleeainga on t.he people, and will be so beneficioJ ... in a fiscal and judicial point of view, have 
not been riearly pllrchased3 [ 229 J. 

The importance of these revenue surveys could not indeed be ignored. a.nd it 
was not long before the lower provinces had their regular survey pa.rties and 
their Directors of Survey_ 

BmAR 

The survey of Daman-i-koh which had been for some time int.errupted by Tanner's 
ill-health, was closed down at the end of 1832 [ill, 137], and in January 1833 
it was proposed that he should survey the pargana of Pharkaya in Monghyr Distriot, 
to the north of the Ganges4• Monghyr had just been formed as a distriot by 
the transfer of several pargana8 from its neighbours, one of the largest being Pharkaya. 
from Bhagalpur_ It was an area of swamp and jungle belonging to an ancient 
family, whose only revenue oame from the grazing rights. Being waste lltnds olassed 
as wail'ana&, they had been excluded from the perma.nent settlement, and Govern
ment now claimed possession owing to failure of the tenants to pay revenue'. 

After preliminary reconnaissance Tanner reported that he had found 
VIlry enelUlive waste lands ... _ The ... villages ... next the GWlduck River are all cultivated_ ... The 
high grase and ... wood jWlgal cannot be penetrated but byelepho.ntA .... The aeveraJ ... mowzaba 
ar9 ... for the purpose of collecting rent for the thatching grass, firewood, an.l pastlll'8ge. and to 
measure such places with a chain or wheel will be impracticable. 

The most fe ..... ible method ... will be to extend a series of angles over the extensive plailll'l 
( and there are several large trees which will anewer for ... pointa by putting Hags on them). 
and when the area is thus fOWlri, the several claims ... can be first traced on a map, and after
wards marked off in the jungle by erecting moWlds of earth at the "orner of ea.ch portion7. 

Tanner could not undertake the survey, which was aga.in called for two years la,ter ; 
The original bOWldaries are wholly unknown, even by the oldest inhabitant, in cOlll!8quenoe 

of these mehaLs having been out of cultivation from time immemorial. Without a revenue 
survey their identification is impracticable, ... and it is to be regretted ths.t eo much has been 
written-a.n..! so little progreas ... made-ww&rds bringing these large tra.cta of waste lands into 
some train of management and improvement8. 

The Board of Revenue pressed for early action; 
The local office1'8 ... strongly recommend a general mrvey, and agree ... tha.t fa.cillties exist ... 

for ita prosecution, probably ... without material opposition. 
The ... land which might be at once beld liable to MSeesment ... appea1'll ... to be &8 mlroh as 

30.000 beegha.s. ... A~ regards Furkeeah, the 14 tappahs of that purgannah are <!IO intel'mi1l8'led 

I BBC. 24-10-42 ( 13). • ib. 17-6-43; from Rev Bd. 7-3-43. ·Comnr.23-1-47. 'v. Be1l{Jal Aaa .. 
D, opa.ced Dame FUBIU.B ; of. Sherwill. ' .. deoerred place. "'0' Malley ( 163,262-3) ; 1".1' (}az. XVD 
(393 ). 'from Tanner, Oaogaur, 2-2-33; sao. ~10-36 ( 20 ). "ib. ; from Dep. Coli •. 1-4-3~ .t; Oomnr; 
18-4-36. 
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with 8&<'h other, and with wyranee land, ... that 0. separate me68urement of &ny portion dis· 
tinct frum the I'8Rt will not eo.I!ily be practicable .... Tha fiI'At obje<>t ... is ... poIlll8Allion in & 

pormanent manner, as the survey advances, of the tI'6:t~ of lann yet unoccupied. ... . 
The Board will require ... with the IllI\Iit delay pOSSlble ... the records of 0. few c .... eR whIch. 

with the maps of the surveyor, will shew ... the ri!{ht of GO\-enlO18nt to resume portions of the 
cultivated 18nd .... BO I\Il to encUIll'f\ge ... fair o.n,l 8.111icRble compromise by the proprietors of 
neighbouring ast .. tes. \Vhere disputed quostions regarding boundaries are to be decided ... 
recourse may be hOO ... to a.rbitration or .. n award by a pllnchayutl. 

The 811rvey ... must ... be Roientific Rnrvey by 0. ('ompetent officer .... An officer vested with 
full puwo"" ... shonld l\Ceompany the 8urveyor ... ")1' the possession and manBgement of the 
undiBpute,1 Io.nd, for adjustin!! the bOlllulRl'ies, RnlI Rl'ranging fur the settlem8nt of lands ... 
alreadv decreed in favour of GO\'ernment .• I\fld for the o.djudicatioll of...land in dispute. 

The Board ... recommend the immediate appointment of 0. surveyor and establishment to ... 
fonn I), survey of the whole of the l&nds ... exhibiting distinctly; 

FirBt.-The lmdisputed ... tractll ... which o.re acknowledged ... to be liable to _8sment. 
Seconcl.-Lands o.nll bOlmdarias di .. puted, or clt"imed by the parties conoeme<i ... 68 belong· 

ing to MBosBed villages, or to waste villa!!e~ havin,ll: proprietors, or to waste vill~es of which 
the proprietory right has devolved to Government from the absence of indivi,lual maIm... 

Third.~-TuppBh" &nd mouzahs, with their chauki!, ... a.lread.y Il-8SeBSel1. 
John Egerton, of the Al't.illery, was appointed Surveyor from 22nd December 

1835, and reported a few months later that. the greater part of the estates 
con"ists of C'ultivation int"l'Bper"lId in the grnRR jungle in Auch nn int.ricnt~ way as to render a 
perfect sllrvey ... an undertaking requiring more time ... than ... the object would be worth .... I 
would strongly recomrnen.1 that the surve.v shall be stri"tly a geographiC'al one. I am accord· 
ingly laying down the boundaries of each mouz .. h, with sites of tbe villages, all rivers. 
nuddies, roarls, jheels. and principal featllres .... 

By tho metho" I pursue no error in any single [circuit] is C'onununicAted to its noighbOlU. 
I can also immediately detect any error, o.nd the amount of it, so that I cl),n tn18t Mr. Wilson 
[ 189-90, 198] without fear in hls independent operations, 

My 08tablishment will stand as ff)llowa :-Rupees 222 ; 
One English Writer. R~. 30-0.ie :\Ioonshae, Ra. 20-Twu Xative Surveyors, Rs. ~ 

Two Tindals, R •. 12-Eight C~ie", @ Re. 5 ;-Twelve C~i"8 @ Ra. 4, SS-Four Bildam, 
Ra. 16--Four extra Clo.ssieR in case of sickness, 01' when in thick jw.gle, Re. 16. 

I shall further reduco this elCpenditurtl by di"charging. when I am not in camp, cla9Siea 
to the amoWlt of 64 rupees or more. I CAnnot· do without. the En!i(lish writer as my MSistant 
will be so much employed in other m .. tteI'82. 

As survey was much hindered by deDBe undergrowth that was practically im
penetrable before the middle of April, Egerton found work in Bhiigalpur District till 
then. His survey was carried out in close co-operation with the settlement officer, 
Drummond3, and report was made to the Directors in 1838 that 
97 mehals &re now ready for settlement as soon as the necessary dat .. &re supplied by the 
Surveyor. Mr. Drummond is ~hecked ... on account of the survey. The difficulties appear 
to be that the o.ccuro.te measurements of the Surveyor are necessary to test the returns of the 
aumeons, ... and the recent ordel'l-l preclude resumption till the existence of the land is deter. 
mined by actual measurement .... 

The elCertiolll! both of 1\11'. Drummond and of Liautt. Egerton are highly and justly corn. 
mended .... No les~ than 251,956 o.cres have been 1116&Sllred during the pnst 88R8on, of which 
169,421 have been already settled, and 82.535 are either resumed, or will shortly be so. 
About 40,000 acres in the midst of the pergunnah remain to be surveyed, besides 20 wyerana 
mebals on the eMt side, probably as ma.ny Bcres more .... 

The p0rglllUl .. h even now nea.rly ... defrays the 8IlDu61 expense of the present operations, 
a.nd in a few yean ... the revenue will be nearly doubled, al).d the oountry, instead of a IIl688 of 
uninhabited jungle. will present the appearance of 11. rioh and thiokly populated distric~. 

At the end of 1837 Egerton was transferred to Hijli [ 186, 188-9 ], leaving George 
Ellis, also of the Artillery. who had elLrly in the year been P08ted to Monghyr for 
the 8urvey of pa'Y/fl.M8 south of the Ganges·. Ellis complained 
of great detention from bound .... y disputes and ... [ l8Ck of] powers neoessary to ensure their 

IJIa"""Yahavllla@'l ~ourt. 'from EgertoD, 2-8-36; llaa. 21J-+.86 (41 ). • ROIl. Ji!dmQDd Drtaa. 
moD~,. JlCl. 1831 : Mgte. B~h'r, 1829; Dep CoUr. Monghyr, 1839. • 11 to OD. Oen., 1S-10-.38 ( UU-S ). 
'RallJlr and Amarthoo. prmted map •• MBIO. Milia. 13-0-4fl. 
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prompt and regull\l' settlement. His progrese is Bt present very Blow indeed, not exceeding 
... Bix square miles per mensem .... The average cost of his work is ... extravagantiy high, vizt., 
about 2"0 rupeee per square mile, while that of Lieutt. Egerton does not exceed 45 rupeesl. 

Be WILS constantly moving between Monghyr ILnd Bhiigo.lpur, completing 
the l!Ul'Vey of Rajgeer ... on the 15th December 1838. Being then out of work he returned 
to Monghyr, and on reoeipt of order for a proposed survey in Bhagalpore he proceeded to 
that district, and during the remainder of the seBBon completed the pergunnahs of Kuzrah and 
Kuru Khoor, excepting a few scattered villages and a jungle tract, which the general Bicluua 
of hie party and the early oommencement of the rains obliged him to leave undone. '" 

He WBB detained at Monghyr and kept without field employment for ahout one month 
and a half during the best B8SI!0n of the year, ... by whioh meo.ns, and tile unusually early 
commencement of the rains, his actual time of survey WBB reduced to about four months. 
The lands under survey were also much detached. . .. 

The unhealthinB8B of the jungle tract ... laid up his BBBistants with such serious fever that 
all four of tilem were ... on mediosl certificate during the recess. . .. 

Captain Ellis'lI aumeans furnish a neat field pIan, which no others do in those provinces, 
except at Jyn~ [ 207 J. 

AB soon after the mins BB the jungle tmot oould be entered in safety, CBptain Ellis took 
the field, Imd soon completed what remained .... He then retnrned tn Monghyr. ancl hRa there 
been waiting some time for orders to move down to RajmahBI, where the survey of 80me 
resumed pergunnahs has been proposedl . 

Even more time wa!l I08t during llea80n 1839-40 and actuaL field work did not 
exceed nine weeks ILltogether. The Board of Revenue commented severely on the 
waste of time ILnd t'xpense which they attributed to llLck of co-operation 
between the Surveyor and the Superintendent of the KhBBB MBhals. Ca.pt. Ellis appears never 
to have received the requisite insu·uctioIl.. from the revenue lLuthorities .... It is no wonder 
that a survey so conducted i!hould prove to be imperfect and incomplete3. 

In October 1840 Ellis was ordered to AsslLm, and the esta.blishment took up 
the survey of .. the resumed jageer of the late RlLjah Gujraj Singh" in RiijmlLhiil, 
and" the detail measurement ... of the great hlLvellee PurnelLh estlLte ... at the expenee 
of the proprietors". These surveys passed in succession to assistant surveyors 
Robert Shaw, O'Donel, ILnd FitzplLtrick, till completion in 1844. 

TowlLrds the end of 1841 two parties under Stephen and MlLxwell from the 
western provinces took up survey of the districts of Bihiir and Patna. [229 l'. 

The expediency of surveying these districts ... had been some time ago urged, ... and the work 
was authorized lBBt season on the occasion of two highly efficient plLrtie~ which had before been 
employed in the N.W. Provinces, being placed at the disposal of the Bengal Government ... . 
Some time was lost in arranging preliminaries, ILnd in marking off the village boundariSll, .. . 
and indeed the season was somewha.t advanced before the Beha.r party could leave the scene 
of it's former labol'8 in Bundelkunds. 

~tephen started work in FebrulLry 1842, but on being ordered to join his 
militlLry unit in April handed over" the Persian office and comparison of kusrahs 
a.nd ... professional [survey 1 with thlLkbust plans [205,233] to Mr. Dodsworth, and 
the professional... work ... to ~lr. Pem berton". WaIter Sherwill took charge from 
13th June, ILnd held charge till Stephen's return a year later. He reports from 
Gaya. that during season 1842-3 the party surveyed 2,293 square miles; 

Had it not been for the large scale upon which the greater part of the work has been con
structed, IIoIld for the large tract of dense forest Bnd hilly country.;.through which the lines 
of several pergunnahs ... had to be forced .... the area surveyed would have been much larger'. 

A very full mlLp of .. South Behar" is preserved, covering that country to the 
!loutll and east of the Son River, from the west of Rohts.sgarh to the border of Ghidhor-in 
colour, with minute lettering-surveyed by Stephen BJld Sherwill 18"2 to 18"5, scale 4 miles 
to an inch, reduced from the one-inch scale'. 

Meanwhile Maxwell's party had. sta.rted in PlLtna. Distriot at the end of 1841, 
and though fonned in Im extended _le for the aJUlUBI survey of 3,000 equare miles [216--'] J, 

'&om Bedford, Caloutta, 12-1-38; IIJI(J. 12-6-38 ( 1"). • Crom DSG. 13-1-40; BBC. 31-3-4,0 (3). 
• BeT Bd. kI CoDlDl'. Bhigalpur, 19-8-40; BBC. 30-3-41 ( 6 ). "1866, Bihir Dist. broken up . Bihir Khla tr. 
to P ....... relllMDdllr beoomiDg Ga,.. DiBt. "Crom Rev Bd., BBO. 24-10-42 (13). 'DL~. 37/82 (180), 
U-1l-63. ' ... 10.66 (211,116); Mioc. 6-0-44; 100111. ( 186). 
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o much time W8.8 lost at the commencement of 1841-42 that 805! square miles only were 
:ompleted. ... The sudden c&ll moreover for the military services of Lieutt. MMxwell ~th 
the Army of Reserve al80 interfered ... when charge was made over to Mr. Asstt. Bndge 
[July 184~ j .... Lieutt. Thuillier proceeded last month to _u~e charge of this party, aod 
although detained for eome time at Rampore Bauleah ID expectation of a steamer, has doubt. 

leas ere this arl"ived at Patn"l. 
Thuillier's transfer all the way from Sylhet was ordered "as being & 1es8 evil 

than that of leaving the large establishment at Patna without an efficient head "I. 
He did not reaoh Patna till 11th December, and held charge lese t.h&n two monthe 
before Maxwell rejoined. The Commi8sioner pressed for speed; 

I trust that no oonsideration of economy will indu('e Government to arre8t the prograM ... 
oow that it has advanced RO near to it's completion. There is no diRtrict ... in which a snrvay 
WILS more required, owing to the great intermixture of the lands of different Mtate.~. A soienti· 
fic survey of the deartlhs3 on both sifles of the Ganges, ami of the islands in the mi(ldJe of the 
river-the determination of the boundarie" hetween the Tirhoot and Patna districts-Bnd the 
final a.rljustment of the numerous long·peu(ling disputes nuw existing_re objects of such 
importance both to Government anrl the community that the sudden abolition of the survey 
could not be con.i<l.ered otherwise than a puhlic misfortune". 
The sun'ey wa.~ completed during 1843 and Maxwell then moved the party into 
Siiran DistrictS. 

OruSSA, 1837-43 

In 11'33 an attempt was made to resume the revenue Burvt>y of Cutto.ck District 
that had been started in an experimental way by Buxton in 1821 [ 1lI, 136-7 ]. 

Mr. Wilkinson6 measured and Rettled the large Khoordah Estate, and Mr. Ricketts followed 
the same cOlll"8e in IS34 ... in Bala.sore [ 187], but no systematic melLSurea appear to have boon 
adopted to rectify the long·acknowledged defects of the revenue "ystem .•. tillI836, when survey 
and settlement operations were commenced in earnest .... 

The mewmrement WOB in the firRt instance entrtlAt.ed to the Collectors, but.:.Government ... 
wisely determined to precede the a.~"e8Sment by a scientific survey defining thE! area of villages 
and their bmmdarieB, and showing the total amount of cultivated, ('ulturable, and blllTen 
lands, the siteB of rivers, embankments, grovos. roads, houses, jheslB, and ot·her objects, ... and 
to place the oontrol of ... profes..ional and khusra eurveys ... under experienced officet'B. 

Deputy Collectors were appointed to each zillah for ... demarking boundaries preparatory 
to the survey, and deciding the boundary disputes .... When the survey and measurements 
of the seBBon were concluded and tested, the maps and papers were sent to the Collector, and 
that officer distributed the tr8('t ... amonget the Bettlement ... Deputy Collectors'. 

A p&rticular feature of Cut tack was the number of "petty rent-free tenures 
[lakheraj l ... which &re known to be exceedingly numerous, &nd most of which are 
assumed to be liable to resumption". 

The mapping of the estates of Cuttack ... to shew the three·hundred.thousand lakheraj ... 
tenures will ba a work of inconceivable minuteness, and the expense of the survey Imquestion. 
ably depends on the number of 1in88 to be measured accurately by the chain. The ame8ll9, or 
interior surveyors, both in the W88tern Provinc88 and Chittagong, shew every field in every 
village. They will do 80 in Cuttack. • .. 

The expense of the propoaed operations ... will doubtless be considerable, amounting, per. 
haps, ... to two loos of rupees per annum, or ten lace in the aggregate. But ... the only alter. 
native ... is the entire abandonment without inv88tigation of the public demand upon lands 
which ... probably yield a rental of not less than twenty·five Iacs of rupees per annum .... 

HiB Lordehip ... would commence the eurvey ... at the commencement of the approaching 
cold weather [ 1837-8]. '" The fil'I!t season may be regarded as experimmtaL IT the raruite 
be fOWld to be 80 unfavourable ... as not to warrl\oDt the further proaeoution, ... BR issue whioh 
the Governor by no means anticipates, it will then be time to submit to the heavy 8B01'ifi 
of revenue whioh that issue will involveS [ 8 ]. ce 

'from nSG. 20-12-42; BBC. 17~ (4 I. ·BBC. 17-2-43 (40 I. • ... adbanln. 'from Com 
p .. taa, 19-8-;42 ; BBC. 7-11;'2 (.41 I.. 'HBlO. ~8 (26,46-7 I, Pa_ Din.; MuweU, 1842-3: 4 m. to I~r; 
of. MDIO. Mise. 00-0-64, wl~h mtenor bounda.n88, 188.1-4. 'Wm. WilkinHn, B08 1813· Oollr 8 Di 
Cu~tar.k, Oct. 1828; Mgt.e. Central Di .... 11M2. 'from Comar. Cuttaclo, 23-1 ..... 7· h 8el 'lG08" ; fro .... 
Sec. to G of! (Rev. I. 1-8-37 oBC.22-8-37. ' • • • • m 
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John Fraser, of Engineers, was appointed to oharge of the survey with a 
sepa.rate party for eaoh of the three distriots, Purl, Cuttack, and Balasore. 

It is his Lordship's intention to appoint military officers as subordinate BUl'Veyors under 
your orders to the districts of northern and southern Cuttack and, if poBBible, to Hidgellool. 

You are ... to place yourself in constant communication with Mr. Commissioner Ricketts 
and the Survey Committee at the Presidency2 [ 180 n.", 297-302], through whom you will 
Bubmit ... a report of the establishmente nec8886ry ... for yourself Imd each of your 8B8istants .... 

Capto.in Bedford will ... through the Lt. Governor of the N. w. Provinoes, place at your dispolIBl 
as many junior unCOV8Il6nted assistants as can be spHored from that quarter3 [ 393 ]. 

Jasper Trower was posted to the southern, or Puri, division from 3rd October, 
Ralph Smyth to the central, or Cuttack. division from 20th November. and John 
Fitzpatriok from the western provinces took oharge of the Balasore survey from 
Janua.ry 1838. Egerton and Mathison started separate surveys in Hijli4 and Midna
pore during 1838. In March 1838. before work had got renlly started. Fraser took 
leave on medioal certifioate, and the three assistants surveyors came under the 
direct orders of Bedford at Calcutta. Each party was allowed one senior. and 
t,hree other. sub-lI8Sistants. European or country-bom, with sufficient am/M or 
surveyors. for both professional and khalJrak surveys. 

The khasrak survey of nine parganas of Puri District had been already completed 
by the Collector. leaving eleven for the Surveyor. In those parga~ that fell under 
t.he permanent settlement no details of cultivation. waste. etc., were recorded. and 
work was confined to village and estate boundaries, and to geographical features. 
The unsettled parganas were surveyed in full detail 6 [180]. 

Trower's progress was not so good as in the other districts, .. owing partly to 
his indifferent health, and partly to mismanagement and a want of proper concert 
with the revenue authorities". He had trouble with two of his assistants, and for 
wa.nt of ha.ving boundaries settled in advance lost several weeks without work. 
He had t{) take leave on medical certificate in August 1839, handing over charge 
to his senior assistant Robert Shaw who managed the party most successfully until 
the a.rrival of Thuillier in April 1840 [200] ; 

During the recess he instJ'ucted his na.tive surveyors, Bd did also Lieutt, Smyth, in the use 
of the surveying board, a modified description of plane table [ 2 I I ], light and well·adapted for 
minute interior details, and during the months of Xovember and December he completed the 
survey of about 100 square miles in addition to the revision of 130 villages of Lieutt. Trower's 
survey of 1838-39, in which the professional and khuBreh results did not properly agree8 , 

The civil authorities had made better arrangements for season 1939-40 ; 
The Collectors have all visited the pergunnahs under survey, and are using their most 

strenuous endeavollrR to accelerate the demarcation of boundaries ahead of the 8W'vey, but ... 
the survey is more efficient than it had hitherto been, and is making greater progress7• 

Mter giving special praise for Shaw's "active zeal and judicious arrangements 
from the time he took charge in the rains of 1839 to the 10th April 1840", Bedford 
commends the sound work of Hemy Thuillier ; 

The remaining portion of the Pooree division ... w6S completed during 1840-41. ... The 
ususl profeB8ional interior and khusrah details were excluded from the whole ... except 
Rahung, ... and only those of a geographical na.ture exhibitsd .. " About 1,682 squHore miles 
were thus professionally surveyed in about 65 circuits only, instead of...in 1,500 or 1.600. 

The survey of Killa.h Bankee ... was deferred."and will form part of Lieutt. Smyth's opera
tions of 1841-42 .... The Pooroe Division being completsd, ... Lieutt. Thuillier's party W88 

tra.nsferred during the recess of 1841 to Cachar [ 200 ]8. 
Thuillier's survey ran to the southern borders of Orlssa and' 

the 8\ll'Vey of the western bank of the Chilka Lake being very essential...1 obtained the 
lIIHlCtion of the Ganjam civil authority before entering his jurisdiction. 1 Wag unable to obtain 
_tly what portion of the lake belonged to the southern provinces, indeed a distinction of 
property C6IlJlot be but imaginary in such an expa.nse of water [Ill, 19 ]8. 

'OO&llta1 area of MidDapore [I: 50 n.7). tBedford had not at this time arrived at Calcutta ... Supt. 
Rev. SVYI. "from Bee. Rev. Dept. 12-9-37; BBO. 12-S-38 ( 70 ). • Bijli, Bolt Agenoy, oo ... t,,1 strip SW. 
from Kedgree. ·DLB. 37/80 (7), Out. 1841. I Report by DSO.; BBO. 31-3-40 (2); par .. 58. 'from 
Oomnr. Cuttaak, 22-1~; BBO. S-~ (72). I Report by DSO.; BBO. ~2; map. IIIBIO. 56 ( .a ) Pori 
Diat. ; 133 (48), GuJam &; Ori ..... WIth rev. svy. of Purl. I DLB. 36/7 (51 ). Thuillier to DSG .• 18-10-41. 
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In Cutt&ck District, the "central division", Smyth had difficulties from 
~e non-attendance of the zeminclars and the peI'ROIL~ to point out the boundarilll!, ... hy which 
muoh extra. labour ... and delay were occa.qionoo [ 1 j8--q, 18C) 1. 

In the next plRee, the services of Lielltt. Smyth'" most efficient &88istant (Mr. Turner) 
were ... put in requisition by the Commi88ioner of the 24-Pargannas for 80me survey in the 
Sundarbllns, and ... that individu!tl suddently qnitted his pust in the middle of the survey season, 
leaving his work unfinished, and therehy causing grea.t confusion and trouble. 

The proceedings ... were further ,lelayed ... by the idle and iILqubortiinate conduct of Lieuten
ant Smyth's other assistants .... A(Id to which. effective arrangements had not been matured 
for the !l8ttlement of boundaries ahead! [ 186 ]. 

Progress improved greatly in later seaijOIlB and, writes the Commissioner, 
Lieutt. Smyth calculaWs that he can sun-ey 70,000 oores every month. To settle the boundary 
disputes of the alienat",,", lands ... in 70,000 acres wOlllrl employ ... 6 Deputy Collectors. 

I went to the Surveyor's camp in company with the Collector in the early part of last 
month. Findin/!: that the work W88 not progrtlflBing sufficiently quick, I took upon myself 
to depute Mr .... Hough2• making :1 Deputiea employed in b01Ul(lary duty .... The aurvey is 
still ahead, and the Collector is now in the mof,L".il rloing what he pan to expedite the work .... 

The Dy. Collectors ... work o..~ hard 8.R they can, and I hn.ve ,hlflired the Collector to stop the 
survey for the present season after the completion of pargano..q Songra .. nrl ;\Iatkudnuggar, 
un18811 he can provide an area with clearly ,letinArl bOlllulari"". . .. It is far better that the latter 
establishment should be discharged ... than kept on without work8 r r8·h 237-8]. 

At the end of 1841 the Commissioner obtained sanction for the survey of the 
Killa Bankea mahiil, though his proposal to extend it to thE' rest- of the Tributary 
Sta.tes was not accepted ; 

As the survey of the Cuttack District will be ... completed by the end of )Iarch, I propose ... 
IIUl'veying the tributary mahal, Killah Bankee, which ho..'i become the property of the State. 
The Surveyor will have DO (lifficulty in finishing this work within the season. 

This appeara to me a fitting opportunity for ... extending the survey to the whole of the 
jungly tract hald by the Tributary Rajahs, stretchi.ng ... west as far as Boad, and from Sing
bhoom, ... north, to Goomsur in Ganjam, south. 

I do not imagine that the Rajahs thomselves would throw allY obstacles ... in the way .. _. 
We at present know almost literally nothing of these regions. There is not a correct map of 
the country and, were disturbances to hreak Ollt tomorrow in Keonjoor, Angool, and some of 
tha adjoining Killahs, I should have to depend on native informat.ion alone as regards the 
roads and p_ leading int.o them [ 1 : 89 ]. 

There is not a record in this office which throws any light on the subjeot .... Botmdary 
feuds are not unoommon amonget the Tributary Rajahs_ The bOlwdariea of each .. _should 
be defined. _ .. I would, thl'll"flfore, recommend that the Surveyor be appointed an Asaiatant 
to the Superintendent, which would empower him to settle th_ disputes at once' [ 179]. 

Early in 1842 Bedford reported that by the end of the season Smyth's party 
will oomplete the unsurveyed portion of his division ... together with the detailed survey and 
measurement of thatri.butary muhaJ., K.illah Bankee .... But for this last ... Lieutt. Smyth would 
have been able to oommerce on the buUwarah survey of the Mundleghaut 88ta.te in District; 
Hooghly6. This, however, has now been ... postponed until after the rains of 1842'. 

The move to Hooghly DiBtriot was not made, for Smyth's party was amongst 
those broken up at the end of 1842_ He now took furlough, having established 
himself as a sun-eyor and organizer of tffiU8ual ability [ pI. 10 ]. 

Fitzpatrick's start in the northern division, Bala.sore, wa.s more successful than 
the others, and the Collector .. appears throughout to have given the survey his 
most cordial aid". During season 1839-40 outturn was furt,her inoreased, and cost
ra.te of the combined professional and khasrah surveys reduced; 

The prograBB of my 8urvey was not hindered much by boundary disputes in the beginning 
?' the I!88IIOn, but in ~he months of March and April considerable delay was oxperienced, and 
m May two square rm1e8 were only done, after which there was not a single village of any other 
purgannah ready .... I was obliged._.to suspend boundary operations, and to set all plll'ti8111 
Qa bringing up the details, which I was able to effeet by the end of May. 

1 Report from nSG. paras'~; BBO. 31-3--4.0 ( 3). 'G. Hough, Dep. CoUr_, CuUaolr., 12-9-37. &. 
IM .. AB. 1840 III 1 '72)_ "fr<:'fl!- ~omnr. 17-3-40; BRC. 8-9-40 (72). 'from Comnr. 2-11--4] ; 'BIIO. 
M-Jl--41 ( IS ). bahva,a = diVl8l0n of eatate among oo-owners for revenue plUp08l!8. • BBC. ]~8---4.2 
(8) " 1-8---42 ( 32 ); map, Cuttaok Out. lIlBlO. 118 ( 14 ). 
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Two 0&11888 contriuuted much to interrupt the interior po.rtiee. The principal WII8 the 
difficulty of the details in the villages. . .. Every field, however, minute, which WIIB distinctly 
marked, WII8 surveyed BIld noted in the map. The other cause WIIB the cholera, tho fear of 
which .•. oporated so powerfully ... that for several days all work was suspended, or vary 
languidly carried on. I reported several deaths, amongst others that of two smart moot. 
Buddies, which crippled much the progress of that branch of the survey. 

The kha.sreh measurementB ... have boon conducted with great sccuracy, ... principally 
owing to the strictness exercised by the purtall amoens. At the commencement several 
villages were examined I\Ild found incorrect, in which case the purtall aumoell>l had orders 
to seize immediately the papors ... of the alUneens who measured the village, lIB also those 
that belonged to the man sent on the part of the zemindar, and to forward both to me. 
Such a method left no chBIlce to the amoen to copy the old work, and he weB, therefore, obliged 
to go over the whole. This I found had the desired effect, and ameens became more careful!. 

During season 1840-1, Fitzpatrick 
completed the pergunnahs of Surnnant and Dyang, and his parties are now proceeding with 
the remaining southern pergunna.hs .... The whole of these are expect!!d to be ~urveyed by 
the end of season 1840-41, together with some lands belonging to the Kunkah Rajah .... Mr. 
Fitzpatrick will then proceed northward to the neighbourhood of Bala.~ore, and ... endeavour 
to offect a sstisfactory junct,ion with one or more of Captain Boileau'a stations of the Purus· 
nauth series, ... by means of which the positions of the principal places .. ,may ultimately be 
deduced from those of the Great Trigonometrical Survey [60, 233 ]9. , 

The Balasore survey wa.~ closed in October 18423, and Fitzpatrick tran.~ferred 
to charge of the Riijmahal and Purnea survey [ 184 ]. 

MIDNAPORE, 1838-43 

Midnapore District, of which Hijli was a subdivision', had come under the 
permanent settlement, but was now officially part of Orissa, and administered by. 
the CommiBBioner of Cuttack. When Mathison was posted to the survey in April 
1838 the CommiBBioner advised him to take up work" close to the station of Midna
pore" rather than in Hijli, which should wait till the following December-Hto send 
a surveying establishment into Hijelee at this season is useless-in 15 days there 
would not be a man fit for duty"6 [ 186 n.l, 403 ]. 

No boundaries had been cleared in advance, and the Collector had to apply 
for a specia.l sta.ff of Deputy Collectors, his own staff being already overworked. 
Ma.thison therefore spent his first months in the higher ground of the headquarters 
pargana, taking the opportunity of training his newly recruited establishment. The 
Commissioner directed that the parganaa of Midnapoor and Burraboom 
should be surveyed, measured, and settled. 'Vhether you will eventually have the oharge' 
of this surveyor, lIB WIIB originally intended. have the survey of Hijelloe, I CILlUlOt ssy. I 
have recommended that you should be appointed to Midna.poor. and another surveyor and· 
party appointed at the commencement of the cold season to Hijelloo. . .. 

The mornings in this part of the country are nearly always fine. ''Ve have not had OM 

wet morning this year yet, and in high lands. such lIB those in the neighbourhood of Midnapoor, 
considerable progr88S may be made even in this Be6BOn8• 

MathiBOn reported to the Deputy Surveyor General that he had 
seized every opportunity between the showers •... instructing the establishment by traversing 
one or two neighbouring compounds. I have ... entertained 3 ne.tive lads for the professional 
survey, and 10 clMhies with whom I. .. commenced upon the boundary of the station .....• 

Since the 16th my establishment have been daily employed, when the weather pennitted; 
upon the bOlUldary BIld interior survey of the station of Midno.poor. In consequence Qf 
almost daily rain, 6lld having been of late deprived of the services of my assistBIlt Mr. [C r 
Blansy by sickn88B, but little progress has been made7. i 

He reports to the Colleotor on lOth August that .. after having completed the 
survey of the station and oantonments, ... which I hope will be in a few days, I 

1 &om Fitzpatriok, 6-12-40; BBO. ao-a-.I ( 7 ). IltAlport from Bedford. par .. 40 ; aBO. 3O-:J..401 ( 7). 
' .. 10. M ( 7-11 ) ; Balaao"" DiBt. 'IIBIO. 42 ( 4. 6) ; Hiill by Robt. J. RoBe [m, 19]. • &om Comnr. 
23-4-38; a..,. 1~38 (2111). • DLB. 37/46 (33), 11-7-38. 'ib (37, 47) 16-7'" 1-8-38. . 
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propose commencing the measurement of the lands belonging to, and adjoining, 
the oity", and on 1st Deoember he reported that "the measurement ~f t~e 1~?8 
near Midnapoor is now nearly completed, and I hope to commence a maID CIrCUit 1. 

By November the Collector had obtained the sta.ff necessa.ry to settle and demar
cate the boundaries, and Mathison obtained instruotions for the khMra1& survey; 

LlIDds surveyed to be olllBBified ;-lst. All cultivated ..... t time of settlement- 2nd. 
F .. llow, and lately in oultivation - 3 .. d. Culturable waste, no Hign.. of having at any time 
been under the plough - 4th. Unculturable WOBte, will never ... be cultivated. 

The Revenue Bonrd have detennined that the native measurement shoulri be made by 
contraot, and that the aumeens employed under the Surveyor sh .. 1l oontract for the prepara· 
tion of only suoh part of the field hook OB is immedi .. tely connected wit.h the measurement. ... 

The chiJta [ written record ]-the first 5 columns being conneoted with the survey contract 
with the Surveyor, columns 6 and 7 relate to the settlement, also column 8, t.he asse88mont. 

The introduction of field maps is directed, ... prepared by the Surveyor's aumeens2 • 

\Vhilst Mathison now made a start with his programme for season 1838-9, 
Egerton from Bihitr [183] was posted to charge of the survey of Hijli8 , on which 
he made a start in January 1839, having 
.. \I the arrangements of a new survey to m .. ke, al\(l to conrluct it amiriHt VAry serious 
obstacles in it jungle district infested with wild beitHtH, 11.1\(1 closed for ~ome time aft~r any 
heavy fall of rain. He had also to combine therewith the khn~uh mell,.urements which at 
Furkya were nnrler the Collector's snperintenclfmce [ 183 ], nnrl experiencl'd, in "ommon with 
.. \I the neighbouring surveys, I':rent rlifficulty in procuring contrlteting allmeens on moderate 
tenne [ 170, 199]. Hijellee, moreover, is notoriously unheo.lthy, and all classes of the survey 
establlidunent suffered moet severely. Lieutt. Egerton himself .... after R6veral ttttacks, was 
at length compelled to proceed to England'. 

After the departure of Lieutenant Egerton [Aug. 1830] the Hijellee survey was com· 
bined with that of Midnapoor unde~ Lieutt. Mathison, who in addition to his own work ... has 
very zealously "xerted himself in .bringing up the heavy office arreaJ'll caused by Lieutt. 
Egerton's F.ludden departure, and the continued Bicknes.. of his establishment. 

During 1838-9 Mathison worked in the Midnapore pargarw, ; 
The area surveyed ... wBB 380 square milt'll. Except for 1 European officer and 4 native 

surveyors from other surveys, the whole of the establishment WOB new and untaught.. ... Of 
the district surveyed more than half is a dense saul jungle [ 220 n.9] and ... a forest tract 
requires much additional labour in the clearance of lines ttnd area calculations, which are ... 
multiplied by the neceesity for having short lines. 

The country is also greatly infested with elephants and beoJ's, and the native snrveyors 
with their parties are very unwilling to commence work before a certain time of the day. 

But the ohief intelTUption ... is the difficulty ... of securing the attendance of mookhtiars and 
other village aut.horities to point out boundaries. Parties have repeatedly returned to camp 
without work, having waited ... the whole day for th_ people. and I have myself ... been 
oompelled to leave off work for the day in cunsequence of their non· attendance [ 179, 187] ... . 

As long BB the field operations IBBted, the whole of my time from sunrise to S\1I1S8t, and 
often later, WBB daily devoted to the BUperintendence of the survey .... There is necessarily a 
great deal of exposure; the climate ... renders such exposure highly dangerous. During the latter 
part of the season a number of my people were daily seized with fever, and on my lnst main 
oircuit my head a.meen and a khaiBBi, out of about 12 persons with me, died of jungle fever. 

Though, like other revenue surveyors, he was invested with magisterial powers, 
these did not avail much in compelling attendance of the local people. He" had not 
the time to assume the duties of a kutchery, and to prosecute and fine offenders "'. 

The following year he had to explain and put right a number of disorepanoies 
which the Settlement Officer of Hijli found in the khasrah records; 

Long before the ~nd of the field II8BIIOn [ 1838~ ] Mr. Egerton, his senior 688istant, and most 
of hie native surveyors were laid up. Many of these latter went to their house.q, ... and some 
never returned. . .. Mr. Egerton was BOIU'Cely able to attend to the accounts up to the day he 
embarked for England. and the whole task devolverl upon the senior 688istant, Mr. WiIson, 
who was previously obliged to leave Hijilee long before the conclusion of the work. 

'nu. 37/47. (30); plan of Midnapoor ""nts., .d. MathiBon; long. 87° 18' a. hy J'a aatellitee·lat.. 
22° 26'0/1"111. b~ ~iriDB. A1de~n, ~peI1a; pl~c. of ohm. Bungalow i., ~1l-38. . "ib. 37/~ (39), 
12-7-38. I Hljli, salt agenoy till .... Iglled to Midnapore. 1836. 'Report from Bedfonl, 1:J-1-40' paraa 
3~; BBC. 11-3-W ( 77 ). • nLR. 37/46 ( 1~2-4l0), to nSG. 8-7-39; 1~240. ' 
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Egerton had retreated to Dum Dum for the rains, and it was there that Wilaon 
had struggled with the Hijli papers, and finished off the Pharkaya maps [ 183 ]. 
He took the field again at the end of September. Mathison found it hard to check 
up Egerton's work. especially in the forest area, and the Settlement Officer asked 
to have all these villages Ill8I'ked off. and their locality made known to moo It would then be 
noo8SS6ry for oompetent persons ... to show the bOllll.darie~. otherwi~e ... how !.hey would he 
lIB<'.ertained. unless tigers and bufftlloe~ ( the only inhabitllJlts) an ve~t,ed wi!.h the powers ... 
of amin mookhYll81 ! ... Between the east boundary ami the Surple River is a dense jungle 
infested with buffaloes and other wild anim .. I~. BO that the surveyors could not enter. It W88 

triomgulated by Lieutt. Egerton in person. and the course of the river. eta .• sketched l . 

The Settlement Officer knew his district well. and warned Mathison before the 
opening of the field season that "Nothing haH yet been done in the way of laying 
down boundaries for the survey. It would ... oo usctess to Rend an officer down 
to Ridgelee just now. He 1Y0ut~1 require to be web-footed"3. 

A suggestion wa.~ made that t,he kh(J,8Tah survey should lie transferred to the 
Collector, but he woul(l have none of it ; 

Lieut. !I1athison has Bun·eyed one lac Ilnd thirtet'n thou"and ""re.~ without having boundaries 
of estates or villages syetemati<'lllly laid tlnwn by the Collector, ... sufficient proof of the 
feasibility of surveying ... without the expen.e of an 88tabliRhment under the Colle<'tor .... 

Now the following reasons occur to me why the map" ought nnt to be preparl!d by amine 
under the .. ,Colleetor, hut by the Surveyor. 

1st. lily total ignorance of everything relating to the making of maps and surveys, and 
my want of time to make myself acquainterl with the subjects. 

2nd. The worthlessnes~ of the bllSt mltps that common Bengalee ameens have ever made. 
I refer to ~lr. Bmee's4 maps of ... "I:~·Mdlll. The nmeen who prepared these maps received 
Hi or 20 rupees per month. 6x'ICtly the same SIllary that native surveyors can be engaged for. 

3rd. The impo!l8ihility of imme<liately procuring a sufficient number of aumeens capable 
of ma.king the likeness of a map. 

4th. The fallacy of expecting to AIII'\'ey Rnd mal' better and more easily through the agenoy 
of ignorant and inexpert men. where even educated and scientific men experience difficulty .... 

A khusrah maasurement falls short of what is required .... A map showing every estate 
on the Towjee is ... required, and ... nothing less should be accepterl. The ohitta of a khaera.h 
mll&llUl'8ment will certainly be much more useful than maps made by common aumeens. 
Mathison contended that though he did manage "without a Deputy Collector's 
aid, ... the result has proved that work would progress far more rapidly with & 

previous demarcation". A conference was called and the Commissioner ruled 
that "the boundaries should be settled beforehand by a. Deputy Collector, and 
... the survey of the fields ... carried out by ameens working under the Surveyor "6. 

During 1842 discrepancies were reported along the junction of the Midnapore 
survey with Fitzpatrick's work in Balasore. and Mathison was called upon 
to examine the pergunnahs .... I shall be greatly 88tonished if my accounts are wrong, for I 
see the calculations are my own .... They played me a similar trick last year by disputing the 
size of my beegahs. and sent a memo of caloulations including barleAJco~ which my poor 
decimals of an inch had to be turned into. The Collector now brought out his calculations of 
areas to yards. but where he fOllll.d such an item. God knows I It is no joke having to do 
those things twice over because karaneM7 and Deputy Collectors do not agree with me. 

Re grumbled at having to plot on the 8-inch soa.le ; 
1 wish this large scale ... wa.s at Jericho. It is four times the work of the fonner so&le. and 

the Revenue Board now take rougher work. Neatness i,~ not to be had. 
Messrs. Lane & WataonS have met at the junction of the two surveys, and this 2nd revision 

shows a result similar to that communicated .... Mr. Lane. finding such an enormous difference. 
carried acrosa the circuit two other series of angles. and the accounte by each of these brought 
out precisely the same bearing 88 by the route of Mr. Fitzpatrick's stations .... It is a matter 
of total indifferencs to me whether Mr. Fitzpatriok's operations are right or wrong .... my 
object being to show the correctness of my own work. and this 1 submit I have done'. 

'DLS. 37/.7 (17). ~. ·jb. (25); to DSG. 31-7-40. 'ib. S-1l-40. 'Thol. Bruoe, _. 
1826. 'DUL 37/.7 (11115-67). 6/~1. '1"",=1 oubit. about 18 inohea; 1 baliaht=1 .pan, about 8 
InebN=1I! IIngal. or width of finger; 1 anvul=lIj"u. width of barley.oorn; 1 ja .. =6 mUBtard _dlI. 
'AoarOM _ writer. ·Wm. Laue •• ub· .... t. from Midnapore; F.C. Wateon from Balaoore. 'DLB.37/48 
(:W. 43).7/1/-5-42. 
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Bedford found .. overhaste and want of due care are clearly established against 
Mr. Watson ", and t·he Commissioner then recommended that" a small purtalling 
estu.bJishment be placed under a Deputy Colleotor " deputed to oheck all the records 
on t.he ground. Mat.hison resented this proposal that his work should be ohecked 
bv a. non-professional ufficer, and reoommended that" in future operations, the 
khusrah be aboJithed in toto, and that everything he laid down by survey". He 
hu.d to admit" a serious charge ... made against...one of the senior sub-assistants ... , 
The tl'l1Vf'rse bouk gives 281 acres, but the Collector's map has 681, and BO also 
has my area notebook in my own handwritingl ". 

In February 1842 Mathison was recalled for military duty, but the orders were 
cancelled after protests from Bedford and the Board of Revenue; 

The ~lldden removal of Lieutt. Mathi80n ... will ... occOBion very great embarrllo88ment. 
The state of landed property at Midnapore is peculiar. ... Lieutt. Mathison hOB been now 
employec\ «,me YeA.N in the district, and the local knowledge which he hOB acquired, as well 
89 hiR active, energetic, chQI'8.Cter, qualify him better ... than, perhaps, any otheor officer who 
oould be nppninted. ~Ioreover there is at present no assiRtant available who ... could be 
entnlRted, even temporarily, with charge of the Rurveyl. 

Whilst othep surveys were to be closed down at the end of 1842 the Midnapore 
survey was one of the few ordered to "be proseouted to a conclusion" [ 181 ]. 

Liout.enant Egerton WM ... appointed t.o "urvey tho temporarily settled mahaIB in the 
Hidgelloe ,livi"i"n ... prep'lrator~' to 0. revision of the RBSo.isment .... Another party W!lB formed ... 
under Liontell8.nt ~lI.thison for the survey of the large mehals in Midllapoor which had been 
purch(lst'<1 on Itt:COlUlt. of Government [177, [79] .... 

In the next "ea.~,m the pBrti6!l were consolidated under Lieutenant Mathison who, after 
finiHhing the unsettled meha.ls in Hijellee, gu!(gested ... ~()mpleting the map of that division ... 
by the geogmphi~nl sur\'oy nf the intermixed settled estates. This was Aanctioned, and it 
WaR o .. lered that t.he survey shoul<i include .Llso " demarcation of the boundaries of estates .. 
... Extending the survey to the whole Midnaponr District was ... eventually 8IIJlctioncd. . .. 

The surveyed areA. amounts now to 2,575 square miles, ... leaving for survey an area of 
1,660 Rquare miles. Of t.his remaining area about 650 square miles ... might be Rurveyed topo-
graphically, without.... village boundaries. . .. In the other pergllnna.hs ... the village boundaries 
have already I",en laid down at. B considerable expenee by the revenue authorit.iee. The 
remaining work may ... occupy nearly two more RellBon., R.t .. CORt of about 60,000 rupees .... 

Thtlr6 is, baRhlaA, a large trA.Ct ... in the western part of the d iRtrict called the Jungle Meha.1.s 
[180 n.ll, c.omprising perhaps 2,000 square mile., which it has been determined to survey 
geographically, merely defining t.he pergunnah ( or mehal ) boundaries8 . 

In spite of Mat,hison's oonfidence in his professional survey, it did not always 
conform to t.he true limits and areas of t.he estates and village lands, nor had he 
been able to ensure that the khasrah measurements of the amins working under his 
orders a.greed either with his professional surveyor t.he true bmmdaries. Of some 
village areas he reports his belief" that in ma.ny of them there is a determina.tion 
to conceal lands .... They are all far short of t.he real areas'" [ 177 J. 

Mathison ha.nded over to Wilson in 1844 and on his return from furlough 
reverted to regimental duty. 

Many errors and disorepancies were shewn up during the settlement operations 
that followed, and a speoial revision detachment was employed for three seasons 
a.fter Mathison had left, without even then establishing full oonfidenoe&. Similar 
fa.ilures in other districts led to the regular appointment of a. civil Superintendent 
or Settlement Officer in oharge of both8urvey a.nd settlement operationB. 

It ma.y here be noted tha.t the aettlementll of the OriBsa. districts of Purl, 
Cuttack and Ba.lasore, based on the surveys of 1837-42, were extended to a full 
sixty years, though originally intended for a thirty year period. The next 8urvey 
and settlement of Midnapore took place after 1873'. 

• ItLR. (117,153,166); HI ... 9: 21 & ~i-O-42. '1ITO. 12-3--42 ( 19). ·BRC. 24--10-42 ( 13). 'from 
Comnr. 22 ... 11-42. BRC. 13-3-43 (73). 'from DSO. 20-12-42 (4K-61 ); ib. 17-11--43 ("); llTln. 56:! (146 ), 
Rev Bd. 1.0 Rev Dt-pl.. 11-7 ... 51. • Imp Gin. xi ( S5 ... 08 ); xx ( 46 ). 



CHAPTER XII 

REVENUE SURVEYS, WWER BENGAL & ASS All 

Calcutta, 1841-3 - Sundarba1l8, 1830-41 - Chittag01lf}, 1835-42 - Araklm, 
1834-42 - Tippera, 1838-42 - Sylhet &: Ciichiir, 1836-43 - Lower Assam, 1830-
42 - Upper Assam,1838-43 - Methods of Survey - Outturns &: Cost-rates. 

C
ALCUTTA was a rioh and growing city, and there were many diffioulties in 
maintaining registers of landed property and its owners. In 1840 the Board of 
Revenue took legal advioe before starting a survey of the suburban area . 

called Dhee Punchawan.gongl, rendered nec8S8ary by the difficulty which is experienced in 
identifying the num~rous holdings, '" and by the suppose!l fraudulont aliena.tiollS of land 
from the rent-roll [rn, 136; IV, 1771. Sueh a. survey "ould not be well instituted in Calcutta., 
in which, being under the juri.diction of the Supreme Court, the laws of Englaml would offer 6 

bar to the prosecution of tho survey of any lamffi ... or tenements against the will of proprietors, 
who could have their remedy at law for treBpass9• 

From 1841 Deputy Collector Miohael Crow was employed 
in the survey a.nd settlement of Punchanogram. ... M ... Crow's attention h88 boon devoted 
principally to fiehl duties, and he has completed ... the survey of two large ~llbdivi.io)nB in the 
Soora.h Division, comprising 94 holdings with an area of 335 booga.~. 

Tho Deputy Collector's proceedings appear to be conduct-ed with much judgement .... In 
the neighbourhood of Chitpoor he experienced' groater cortlia.lity and readiness on the pa.rt of 
the la.ndholderB to afford the requiqite information', and .. .'groun!1 for two ~xcelJent roads 
ha.a been allotted by certain zeminda.rs, who have allowed It number of their trees to be cut 
down to open a free cornmuniclttion, ... and convicts are now constructing theso roa.ds'3. 

At the end of his first season Crow estimated that he would be able to survey 
and settle the revenue of about 8000 bighas a year, more than 2,500 acres, at a oost of 
about Rs. 6,000. He hoped to complete the work in another four years, though he 
did not know exactlv 
the tmtire exwnt of Punchannogrom ... , The villages ... forming the bowldaries ... do not, in 
the a.bsenco of any map, ... ena.ble me to discover tha exact quantit)- of land i.ncluded .... I 
ha.ve, however, tmdeavoured, by marking out those boundaries i.n pencil on Captain Prinsep's 
lithographed map [UI, 13], to IiBcertain ... the ganeral directi.on of the district bounda.ries'. 

(,'row died in 1846 and the survey was completed by 1852 as part of the revenue 
survey of the 24-Parganas District. Probably about this period, a survey and map 
of the roads in Ballygunj was made by Alexander Daniell, whilst head-assistant in 
the Revenue Survey office5 [ 268 ]. 

SUNDARBANS, 1830-41 

A considerable length of the Sunds.rbans boundary had been surveyed before 
1830 by Thomas Prinsep and Alexander Hodges [m, 141-4,458-9 ]8. Hodges was 
now working ea.stward through BakarganF under the generaJ direction of the Com
millllioner, William Dampier, surveying and marking the limits of the reclaimed .land, 
Government Will! anxious that the whole boundary eastward from the Hooghly River 
should be settled beyond ohallenge ; 

1 Pancbinnagrim = 55 village., area 24 sq. m., tr. in 1757 from 24-Pargall&8 Dist. 8. Govt .•• tate ; 
Imp Otn., XlJ: (37ij). • B to OD., GeD .. 23-1--40 ( 131-8 ). • BBC. 23-6-42 (:U). 'from Crow 
2~, BBC. 1-7-42 ( 14 ). • B." Supplll IUgr. 33 ( B·57 ). • Be". R"II'. 98 ( 108, 115); Iitbd. map" 
by Hodgeto, 2-inob.t 4·inob. 7 )IBID. 40 (Ii), i·inob ableton map, 1836. 
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The Commisaioner should himself go over the line, and determine on the spot it's acollracy 
or otherwiso. If this hOO been done originally, the parties concerned and the publio function
aries would have been spared much ... vexation. '" 

It is to be hoped, however, that the omission J1lliy now be supplied, and future litigation 
on this important point tenninated. The Board are ... to call on Mr. Dampier to proceed in 
penwn to that part of the boundary line which lies contiguous to Mr. I. O. EliBR' estatel!, '" 
taking Captain Prinsop's survey maps, ... and employing the presont 8Ul'VUyor, Lieutenant 
Hodges. accurately to lay down the true line wherevur he m&y decide that Captain PrinlIep'a 
demarcation wae erroneous. and carefully to supply all datlciencee or ambiguities which he 
may d&tectl. 

In 1833 Government ordered that Hodges should take up the survey of "the 
iala.nds and churs on the Megana" as they "contaiD very oOIlfliderable estates, then 
khas property of the State"z. Hodges sta.rted all Sandwip, a.nd at the end of his 
firBt season reported that he had 
surveyed in the most. minute manner about two·thlrdH ... of the i.!land. I propOHe proceeding 
forthwith to Calcutta to make an arrangement for an inere""e of establishment 80 &iI to oorn
mence operations in the field 68 800n 68 p08l1ible after the rainy soason .... My surveying 
establisbment....is altogether insufficient ... for carrying on a Aurvey of this natures. 

Government doubted the va.lue of making a. field-to-field survey of Sa.ndwip ; 
It is in contemplation to increase the subordinate ... ~tablishmente of the scientific survey, 

and pursue the meusuremont under Lieutt. Hodges more in tJ,Ccor<lance with the 8ystem of the ... 
W9iltern Provinc88 [ZI2-4]. ... It is indllfld doubtful whether Rcient.ific survey of ohllr and 
alluviated lands. which must Le constantly chang~ their exterior figuru and area, is worth 
the expence .... 'Vhere the work i .... ol1 a largo 8cale, .... ill the estate of Sundaep, '" it mould 
be brought. to a conclusion"" spoedily lIS [1088ible .... The field measuroments should be checked 
b~' tho Surveyor. and the .ettlement should follow so immtJdiataly that a repetition by the 
Settling Officer ... shouJrl seldom or never be nec"""'try4. 

Hodges urged that the survey should be continued 
for I\nother season at IBI\St, to allow it a fair trial. ... My 8Stabli~hment was totally inOOe
quare, ... httving only one fI,. .... ist'mt. and aven his services were with,ll'awn from me two months, 
being employed ... on the talookdnree meMuremant, which was 8ubRequently ... abandoned. 
Having bean upwards of a ~'eal' attaoher\ to a revonue Bun'ey in the Upper ProvincOB 
[IH. [57-8], 1 ... "an safely .. ny that no information from that quarter would be applicable to 
my Burvey. The features of the land are quite different, and the ... interior measurement in 
the island is doubly laboriouH6. 

The Board of Revtlnue a.greed and pressed for an increase of establishment 
and completion of thl" Sandwip survey; 

The local revenue officers ... insi.ted upon having e"ery field and every patch of lan,l laid 
down in the map. which W8.'l fmuu! quite impl'actieable without an increllBe to the Surveyor'. 
establishment. Moreover, the land i. ... o mnch suhdivided, and the holding .. are su intermixed in 
Sundaep, a .. in Chittagong and the eastern district.. generally. thnt the deline .. tiou of them ... 
coul,l not be accomplished except by ..... larger scnle of drawing than the usual".4 inches to a 
mile .... The Boarrl do not hesitate to repeo.t their fonner o.pplieation for the appointment of 
a separate surveyor to the district of Chittagong6. 

After another field season on Sandwip Hodges spent the ra.ins of 1835 a.t Chitts.
gong, and then took furlough; 

I made all the observations required for laying dowu ... the station of NOIloCt\lly, the islande 
of ~attia, Banmee, anel Sundeep, and the Chittagong co""t to the ellBtward of SlUldeep, from 
whICh the general map ... has been constructed .... What remains to be done is ... a continuation 
of the mBl\Suremont of mouZ8.8, and the con..truction of plans ... with table of areas, ... the 
above being added to my general map 011 the reduced s~.ale' .... 

I propose my proceeding t.o the islands again in the middle of November. and placing the 
field op"rations on such a footing as will allow Mr. Parker [ 198] oompieting the RllrVey ... in 
t~e cu~ of the ensuing I!6II8On. Thi8 I shall be able to do by the 20th of December ... . 
Lleutt. Slddona ShOllld ... receive charge previous to my departure, ... and ... make ... two or three 
of my native 8urveyoI'B available for hiB survey at Chittagong. 

Ifr Re'DTe• 1i-4-32 (7). lib. 19-10-33 (29-30). lib. 1~-11I-3" (2 .• ); from HodJ{OII. 19-5-3"'. 
om v. Dd to Oomnr .. 27~-3"; DTC. 13-10-34 (25). • frum Ho,lgea. 2-7-34. • from Rev. Bd. 

2~tHI4. '101[0. MI .... 8-0-36; 12-(}-39; plan. of "u..umney I: :-Oo .... oll.v ... h.Y Hod ...... ; e"py b.,' John Parker. ,,--
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Mr. Parker, who has been employed Imder me three seasons. is both olever and indefatigable 
as a SUl'Veyor .... After concluding the survey he can return to Chittagong, and prepare the 
nece88Bry plans, calculate ar6SS, &0., and submit his work for Lieutt. Siddons' inspectionl . 

The Commissioner in the Sundu.rbans maintained a surveyor permanently on 
his staff, and in 1839 Parker was directed" to define the bOWldu.ries of the Sundar
blmS waste u.ocording to Cu.pt. Prinsep's map, and to ]ay down substantiu.l and 
durable land-mu.rks to prevent further encroachments". In 1841, Chs.rles Mullins 
from the Chittagong survey was u.ppointed Surveyor in the Sundarbans on u. per
manent salary of Re. 200 a month and Rs. 100 for establishment, bou.t hire, instru
ments, u.nd stationery, whilst in the fieldz• 

Eu.rly in 1835 a survey wu.s ca.rried out in the low swamp-land of the 24-Parga.naa 
and Jessore districts tQ the north of the Sundarbans forests, which is still, one 
hundred years later, largely under water during the rains. The Board of Revenue 
asked for a surveyor to accompany the Deputy Collector into the mafasal 
during the present cold season, in order that the external limits of the extensive and 
valuable tracte of swampy land ... may be ""curately defined and mapped. Several large 
tracts in the vicinity of Barsset, and ... throughout the lower parts of zillahs .J essore and 
Nuddea, which might have been almost tanned lakes at tho period of the pennanent sottle· 
mont, and which consequently wer" not included in that A.rrangom"nt, are gra<lually fiUing 
by deposits, and th" 6IlIlual growth and ,I"cay of vegetation .... 

The contests of the land·holders, ... tu obtain possession of the rich lands from which 
the watera recede season by sesson, are frequently attended with very serioll8 breaches of 
the peace, and much vexatioll8 civil Iigitation .... 

Bhoel Bullee, ... 17 or 18 square miles, ... will yield to Government several tholl8and rupees 
per annum at present, and a much larger eventual revenuEi'. 

Morgan B]andford [ rn, 425; pI. 3] who had worked under Gerard many years 
before, and now had a business in Calcutta, was nominated for this survey on 
salary Re. 300 a month, but died very shortly after'. 

CmTTAGONG, 1835-42 

In 1829 the Boa.rd of Revenue asked for a. new survey of cultivation and wu.ste 
lands in Chitta.gong District, to IW!Certain the extent and bOWldaries 
of.. .lands which the zemindara ... have surreptitiously annexed ... or alienated since the year 1790, 
and since ... the perpetual settlement [I: 140-1; II, 177-8]. The Cornrnlilsioner strongly urges 
the expediency ... of...a survey of the entire district ... Wlder ... professional European officers .... 

He proposes that the survey shall commence with the Nizampoor pergunnah in the vicinity 
of Chittagong, whieh· is the most valuable perglmnah in the district. . .. The Commissioner 
Buggests that the Deputy Collector shall accompany the surveying officer and investigate all 
.,laims to lands held exempt from ABsossment .... The work of one sesson woul,l enable the 
revenUe officers to reswne and bring under o.~""ssment la.nds, the revenue of which would 
more than suffice to cover the (lnnllal expense of the proposed snrvey [ 198 ]6. 

It was some time before a competent surveyor could be found, though in 1833 
Charles Guthrie [ 196 ] WIloS employed for a few weeks "to survey and superintend 
the embankments of the NoabGd and khas mehals". From October 1834 Henry 
Siddons wu.s appointed Surveyor in Chittagong, to survey esta.tes that ha.d 
belonged to "the Ghosa.l family", of which the reversion to Government was 
under consideration8• He took full charge of the survey from Hodges at the end 
of 1835 [ 364 ]. 

Siddons was responsible only for professional control, working ahead of the 
deta.iled khaBrah carried out by the revenue staff. After his first season he esti
mated that his survey would take four full seu.sons, and it was decided then to 
double his establishment a.nd monthly expenditure7• 

By December 1837 work was progressing well; 

'from Hodge.e. 29-11-35; BBC. 13-10-35 (8). lib. 19-1-41. 'from Re ... 'Bd 30-12-34, DBO. 
U-I-3n (22). ';1>.(23); 22-1-35 (26). 'B Re .. Bd. 7-7-29 (63-6). 'oTe.13-\(I-34(26,28). 
, BIle. • W-36 ( 35 ). 
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I have run many lines, fixed peaks, and observed latitudes, and have derived much infor. 
mation and 8.8sistance from Lieut. Col. Chea.pe's ... rough protra.ction of his survey of Chitta.gong 
in 1815-18 [111, 137-8]. ... The only returns are the mouza. maps, the thana maps, a state· 
ment of areas, '" and an abstraot ... clll&led .. productive" and "unproductive" .... No land. 
marks whatever are preserved in tho zillah. Oral traditi"n among the least intelligent ... 
population I ever met with is the "nly record, exc~t the chittas of former meaeurements in 
the Collector's office. 

I have the powers of D~uty Collector, but have seldom used them. 

His establishment now comprised
Lieut. Siddone, ... @ Rs. 528 [346, 365 J. 
2 senior sub·o.ssi8tants 200 each. 
2 junior 100 

apprentice 
6 native a.ssistants 

50 88.Oh. 
30 

The grea.t source of delay here is in the intricacy of the village bounds. Since the firet 
_on (have bean compelled, from the absence of previous arrangements by the revenue 
authorities, ... to instruct my subordina.tes to survey their portions of work en masse, .. , 
the bOlmdaries being settled by the Deputy Collectors. . .. 

The "apara.tion of the native from th" profassionl1l survey is incompatible with chea.pnoss 
or accuracy; I mean mathamatical precision, and not the vagueness of approximation. I 
shoulc! myself have positiYely declined the ta.~k of superintending a native measurement in 
Bang"I, ... but a man with his eyas opan cannot halp picking up exparience, and if officers 
waro attachad RS assistants before recaiving chargo of surveys, the want of it need no longer 
be an objection to the combination of the two systems. 

Then, boundary s\U"\'eys would be all that neoc! be required from the professional a.ssistants. 
Under scientific.guidance good permanent Bengalee field nnkshahs1 might be prepared, shewing 
every man's holding2 [Ill, 148; rv, 200, 205-7, 229]. 

He thought it most extravagant to employ highly paid assistants 
on such petty detail AA hll1ks, ditches, and roods of waste .... Checkerl as the jureeb is by 
carefully selected officers with salaries of fmm 200 to 400 rupees, ... every useful purpose ... 
would be met by the tntal areas only of villageR being s"ientifically prepared. 

The officer conducting the jureeb should furnish the surveyor at the conclusion of the 
measurement of each mouza with a detailed statement of his una.s.qessable lands, the amount 
of whioh, deducted from the total area ... shou\c! leave the assessable portion. 

In any CMe where the native Deputy Collector Wa.<! suspected of mRlpractices, the measure. 
ment of one village in detail would settle the point and him3• 

In December 1836 two of his parties were attacked by villagers ; 
In the first·namer! village the chain Wa.<! carried off and the party ware allowed quietly to 

retree.t to their camp. In A-e"erything was carried off except the theodolite, which wa.e 
rescued-brol«m-by the khalasis. '" The party was assaulted and the Assistant severely beaten 
with the iron.Hhod staff of hiA own flag. The loe.q of the fielrlbooks ... involved much loss of 
time and consequent expense. Nothing was eyer recovered .... 

All the survey parties in Puttea were equally threatened, as well e,.q the Deputy Collectors, 
three of whom were likewise driven from their work, and one severely beaten'. 

Weather was a constant obstacle to progress, a.nd in May 1839 Siddons was 
compelled to stop the fieldwork ... for the season. The heavy rain ... since the 29t.h ultimo 
has now completely flooder! the land. & my assistants roport their wading above their 
knees .... Bonnrla.ries c!trmot be accurately traced, while the definition of the scattered minute 
portions appert.aining to some villages is impracticable. 

Even in the office tent it is impossible to carry on work with rogard to the preservation of 
the records, and to wait till the effect of this rain P't.~ses will only be to expose this establish. 
ment to another burst, which may now be expected6. 

A long expected consignment of drawing paper was ruined [ 209 ] ; 
I attribute this entirely to the packing, which W8.8 executed by placing the paper in a long 
rectangul~r box made up of numerous pieces of old tin, most imperfeotly and negligently 
soldered, mstea.d of baing sent in a tin cylinder with not more than 3 or 4 junctions [91 1'. 

~aiskh81 Island, Burve~ed during 1838-39 was so denselywooded that it W8.8 only 
pOBBlbl~ !o survey the penmeter by sextant working from dinghies [m, II, 147 ]. 
The ongma] programme was oompleted in October 1839, and further work was 

lelr.etohea or .1avjra/08. I to Bedford, 2S-12-37; DLB. 36/~, ( 2 I. 
(7 I, 13-10-38. • ib. 36/42 ( 204 I, 1l-l!-39. "ib. (U8 I, 17-8-39. 

"ib. 38/110, IH-38. "ib. 
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then found till the rains of 1840 in pargana Amrabid [ 177], "at the head of 
the Bay of Bengal "-in Nizampurl-and in Teknaa.f. 

The long interval between the professiona.l and khasrak surveys often led to 
disagreements, more especially in remote areas. Siddons accompanied the Commis
sioner to Tekna.a.f t.o investigate a particuJarly serious discrepancy found in the 
work of Owen and Guthrie of 1837-8. He records his 
entire approbation of Mr. Senr. Sub·Assistant Owen's work, which is extremely faithful and 
well executed. If I cannot bestow such lmqualified praise on Mr. Junr. Sub·Assistant Guthrie'a 
work, ... I cPon still PoSSert that the ,;urvey is sub8tantiPolly correct, [and] tllPot trifling omissions of 
detail observed by me can in no WPoy effect the generPol result'. 

The Commissioner agreed that the professional survey appea.red above reproach, 
but ordered a resurvey which Boileau carried out later, from which it appeared 
that "the prinoipal clifference was caused by a new line of boundary between the 
two villages, ... and a considerable reduction in the cuJtivation" tha.t had taken 
place since the first survey. Owen, t.he original surveyor, explained that 
upwards of 3 years have elapsed since my survey, ... 11 period in which ... the fea.tures of 
a country undergo considerable changes .... I WaK distinctly infonned that my survey ... should 
embrace only the culti \'ated tract .. , and that the wild and hilly portion of it should be entirely 
omitted. On reaching my destination ... in a very remote ('orner in the Chittagong District, 
my disappointment was excessive owing to the reluctance of the Mugs to ... render any &88is. 
tance in the way of defining the various details of the land. ... 

I was therefore compelled to prosecute the rlesired survey on the meagre information 
furnished by those whom the mere desire of gratify~ curi08ity drew around me, and ... with· 
out any public document.~ to guide or check my proceedings. '" Deceiv€ d by the del1St' jtmgle, ... 
my plan is a faithful portrait of the country as I saw it". 

Discrepancy found along the junction wit.h the Tippera survey to the north, W&8 

found to be due to an incorrect value for magnetic variaMon used by that survey 
[ 203). On his own side, reports Siddons, 
the Chittagong meridian was deduced from a series of Sun's azimuths and amplitudes ... in 
1837. The survey was fi..,.t carried on by various parties each working on the magnetic 
m8l'idian of their respeotive theodolites. When the operatiollll became so far advanced as 
to render combination neC9!\9ary, the inconvenienee of this was discovered, and th6 magnetic 
meridians W8l'e all referred to the true one4 [ 203 ]. 

He knew that· the survey was not of a high professional standard, and had been 
begun under the disadvantage of not knowing how far it was intendell to be carried, Govern. 
ment considering it merely an experiment. This difficulty was addetl to in the first season 
by the Deputy Col\ector ... seiecting scattered spot-•... for the commencem3nt .... In consequence 
the mapping has been more of a patchwork than I could wish .... As operations became more 
certain, ... and as the survey emerged from the jungle tracts, the requisite steps were taken 
for ensuring its accuracy as a whole. 

The map is first divided into viUagea; the market. places and salt golahs ... are marked .... 
The moolllli!f's chucklaluJ are the neKt division, ... but the hOlUldari9:l being not known even to 
the Judicial authorities, little more than the names can be given, and the locale of the 
kutcherree .... From every public office here there will ... be a requisition for this map, and 
l ... recommend copies being made now of the central and southern parts. Ilollll"fter this season of 
the northern, o.R this i8 the only document preserving the result-~ of the survey as a whole. 

The field books, prior to the Deputy Surveyor G9neral taking charge for the season 1837-38, 
have been kept in all manner of ways, Bome in ink, some in pencil, and are in an unintelligible 
delapidated state, whilst the first rough protractions have all been "ltered and exposed till 
they are little better than ragR. Lieut. Siddons is well aware how wrong all this is, but can 
justify himAelf firstly by the urgency with which his operations were pushed forward in the 
2nd and 3rd seasons of the survey; 2ndly by the fact that at that time there were few 
trained lI&istants in Bengal, and Mllch as were procurable were Blt/fered to pursue their own 
syatams, 8.8 preferable to inf'urring any delay'. 

At the end of the rains of IR40 Siddons ha.nded over to his senior assistant, 
Edwa.rd Boilea.u, who brought work to a. olose by 1843. He reports in April 1841 ; 

'Imp Lib. M do P. ( 123 ), 1837-foO; 2 inobe. to • mile. I DLR. 36/'3 (3), 1~1-40. Ifrom OweD, 
23-f0...41 ; DLR. 37/61. 'DLR. 36/~( 6Ii I, IO-I0-f00. "ib. (117 I, Oat. 1s.4) ; of. PR. (811 1 J DDn. M2 ( 166), 
Waqh,20-10-60. 
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I have ... rny immediate duties &8 a surveyor to attend to, but am obliged to devote 3 or 4. 
hours during the day to purtal caloulations. I also devote one hour before breakfast and 
another hour at night, so as to bring my test to a speedy close .... 

On account of my unremitting attention to my double duties whilst at Telmallf, I nearly 
lost my eyesight, and was compelled on account of an affection of the eyes, brought on by 
protra.cting ... by candle light, to leave off work of every kind for one week. 

To make up for that dela.y, I would proceed to my field duties before the sun rose, and would 
close my field book at sunset, reaching my tent near the only tank of good water ... late at night. 
I had neither horse nor bearers to carry me to the spot from which I was to commence my 
day's work .... I seldom retired to rest before 12 at night, and, when extra attention was 
required for the monthly papers, the morning has dawned on me. }lr. CommiRSioner Harvey 
CIIJl inform you what my appearance was on my return from Tekna,afl. 

During season 1842-3 Boilea,u a.nd his two a.ssista,nts were engaged on an experi
mental cadastral survey in thiina Puttea on scale 16 inohes to a mile [ 180-1 ]. 

ARAKAN, 1834-42 

In 1834 a detachment from Sahiiranpllr under Patrick ChillI was deputed to 
Akyab to test the work of looalland-measurers by surveying 
the cultivation of two or more circles in each "iat.rict, with a view to prove the general 
accuracy or otherwise of the ... soogrees, and the advantage, or otherwiqe, of continuing the same, 
or some modifierl, system of land survey .... It should be made known ... that this scientific 
survey would commence next year, leaving the seleotion of the particular Circle till the moment 
when the survey is to commence, that the 800greeS may h!l.ve time to consider the advantage 
to themselves of establishing a charl\Cter for honesty and accuracy by making true returna3. 

Work was started in Akyab Distriot, but within a month the whole party was 
ba.ck "under medical care of the Surgeon", and lost no time in returning to Caloutta. 
The Commissioner was deeply disa.ppointed 
at this unfortunate commencement of the first attempt to effoct a survey of this province, 
but I trust the present failure will be no barrier to a renewed att6mpt under more favorable 
circumstllJlces .... The party did not reach Akyab until the latter end of March 1835, whioh 
place they left for Laprainobra, the scene of their operations on the 30th of that month. They 
were engaged in the interior from the 1st to the 18th of April, but actua.lly employed on the 
survey only five days of that period, during which most of the party were taken ill with fever. 
'" Four villages were surveyed, the total area of which W!l." 28941 acres .... 

The difference between the results of Mr. Chill's measurement and the returns furnished 
by the village officers was in each CMe inconsiderable. There WB.q in one instance a difference 
of seventeen bef:gas, and in the othor of seventy .... The accuracy of the native returns was 
shewn to be far greater than could have been expected'. 
The survey was not resumed as the small amount of re't"enue in prospect was not 
considered to justify the expence5• 

In 1840 the Commissioner asked for a survey of Cheduba Island, 
having received applications from European gentlemen of large capital for two grants of W8llte 
land, to the extent of 10,000 acres each, on the island of Cheduba .... It is exceedingly desir
able to have a regula.r survey of that island immediBtely, not only that the grants now applied 
for may be ... accllrately defined, but ... that it may be seen what further grants m!l.y be given ... 
without prejudice to ... the present cultivators. 

Th£ island comprises about 100,000 acres. of whioh not more than 5 or 6,000 are oultivated. 
A great deo.l of the waste area is composed of hills and is unfit for anything, but it would not 
take much time to survey the whole .... 

There are about 10,000 inhabitants on the island. If the grantees who now wish to 1000.te 
there ~cceed, they will doubtless import severa.l thousands of ryots from Bengo.l, and the 
extensive growth of sugarcane, hemp, cotton, tobacco, bla~k pepper, and v!l.rious other valuable 
products will be the res.ult .... With.out a survey of it we are all in the dBrk, and hardly know 
what tracts can convemently be BSSIgned away, and what not. ~either can grantees readily 
select those lands which are best suited to their purpose'. 

'DioR. 36/43 ( 132), 21-1-41. lA. Saviell [3981, 10 Indian me&8nren and ,.veraJ 1:Aal4.;&. 
lCalautta, 29-S-M, BTe. 29-9-M ( 6 ). • B to OD. 3-3-36 ( 2-5). I BBO. 24-9--38 ( 22). Ifrom Oomnr_ 
Akyab, 1~10-40 ; BBC. 29-1240 ( 21 ). 
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Mr. N. J. Hudson 1 W88 appointed .. Surveyor under the Commi8llioner of Arraoan " 
by order of 24th November, and after completing Chednba his party was kept 
on another season to survey the island of Akyab. During the rains he WIWI 

released, and the survey ca.rried on by his assistant Mr. A. Hudson, who resigned 
in Deoember 1842, the Commissioner reporting that 
as Mr. Hudson has gi~'en little proof of zeal in the service ... I ha\'e allowed him to quit 
Arra,can, and I dn not think his departure will be any 10i'lS, neither can I recommend his being 
employed again. I propose to carry on 8u('h eun·eye ... with the native establishment...and a 
nat.ive draughtsman whom I have engaged at 40 rupees a mouthl. 

TlPPERA, I 83!'-42 

The survey of Tippera. District, which lies on the left bank of the Surma River 
to the north of Bhullla, or Noakhali, was started by Joseph Phillips, of the 
Artillery, towards the end of 1836, with two assi"tants. He had a number of 
ami1l8 under his charge for "native measurement". His outturn during season 
1838-9 was only fi6t square miles. During Itl39 his senior assistant, Brown, WIWI 

ordered to Cuttack, and he was given younger men from Monghyr and Chittagong. 
Bedford attributed his small output to 

1st. Total want of nati\'e 81U'veyono, whom ... Lieutt. Phillips had ne~le('terl to instruct. 
2nd. Want of...propel'ly settled boundaries, by which much valuable time was lost. 
3rd. The dispersed nature of the IImlls und<"r survey ... . 
"th. Sufficient work 'does not appear to h.we been ... provided, ... for .. .Illtterly one of 

his four assistants had nothing to survey [ 179. 184] .... 
5th. The purgannah of Doorbye was not ordered for survey IUltill just prior to ths pre· 

mature ('lose of the 8ea..~on by an uuusually eorly rains. This prevented Lieutt. Phillip8 from 
completing an exteneiv8 main circuit. ... 

6th. Lieutt. Phillip" time and attenti,'n seem to havo been too much taken up with 
boundary settlements, instead uf being confi.llod ... to mere slU'vey <lutieH3. 

The Board of Revenue did not agree that the survey had been" a clear failure", 
and pointed out that Phillips had been employed on survey of 
the Govenunent share of pergunnab Buldukhal and ... of some detached chUl'l!. The IllIlda 
of Buldakhallie very much scattered. ... Great 8S has been the nec88AAry expence, ... the value 
of the property ( which yields a net profit over ... the permanent settlement of more than a lac 
of rupee8 ), and the necessity of having it accurately defined, fully justify the OUUIly' [ 178]. 

For season 1839-40 Bedford hoped "for better success .... An efficient esta.blish
ment of native surveyors has been provided. The boundaries are reported to be 
better prepared ahead, '" and sufficient work ... provided to give uninterrupted 
employment". His expectations were justified; and the party surveyed 
a variety of khass land in 13 pergunnahs or mehals, ... with 59 chu1'B of the Megna, Dalasurree, 
and Dukllirea rivers. A number of cOIUlecting surveys ( rendered necessary by the detached 
nature of the operations) were also made, and but for the failure of the assifltant, Mr. J. Parker, 
one of these would have been of great value in a geographical point of ~;ew by combining the 
Tippera, Bullooah, and Chittagong surveys with the accurate triangulation of the Megna River 
by Major Wilcox [ 265-6 ]. 

The operations of the new Be880n are under ... Mr. W. A. \Vileon, a steady uncovenanted 
assistant ... who wa.~ appointed to the charge ... in October Ill8t .... Soason 18"0-41 will embrace 
.. .khae lands in nine purgannah tuppahR, ... while parties wilI ... be dot&Ched ... to bring up the 
.. arreBN of IlIi!t season left undone in consequence of their not being pointer! outl>. 

Phillips took furlough a.t the end of the ra.ins of 1840, and handed over to 
Wilson on 29th October, who reported for season 1840-1 tha.t 
Mr. A. Smith and party were on detached duty on the churs of the river Megna during the best 
part of the season. Mr. late assistant Parker's station marks having been effaced from the 
ground precluded ... any revision ... of his errortl. The work W8S rejected and re.surveyed .... 

The opposition of the jageerdars W8.8 felt in every direction; 80 muph 80, it became Il matter 
of the greatest difficulty to get 11 single ryot to attenll the measurement. Even the Government 

'd. C&lcutta, 30-11-42, all"" 24 y. 11 mo.; pouibly related to Nathanlel Rudaon. from 1817 Attorney. 
Calcutta. I OBC. !1-2-43 [ 140]. ·from Bedford, 13-1-40; Rev Bd. 11-3-40 ( 77 ). • BBC. 13--S-40 
( 12 ). • ib. 16-2-41. 
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ryots were now afraid to point out the land-marks. Talookdar Sumboobooan, having colleoted 
about 200 men armed with clubs. suddenly attacked my _;stant Mr. Hayw&rd and hie party 
... in pergunnah HalIlllabad on the morning of 13th April 1841; [several] were BOverely 
beaten, and Mr. Hayward obliged to repair hastily to a neighbouring villose!. 

At the close of season 184]-2 Wilson took the party down to Calcutta where he 
finished oft" his reports and maps2, and the party WIloS broken up on 16th October 
1842. 

SYLHET & CACHAR, 1836-43 

ThomlloS Fisher had long been associated with Sylhet and Ca,cMr, as surveyor, 
&8 an assista.nt on the Quartermaster General's staff, and a.s Political Offioer [ rn, 
I44-5, 447-8]. In 1830 he was in political charge of Ca,cha,r, keeping an eye on 
the anninB employed on "the measurement and mapping of distant spots of unap
propriated jungle Ia.nd" in Sylhet. In December 1834 he undertook to supervise 
a survey of Cachar by amin8 at an alUlUal cost of Ra. 700, that he estimated would 
yield an increa.se of revenue of Rs. 3,000 a year. 

At the end of 1836 sanction WIIoS given to the professional survey "of the 
champaign country of Jynteea attached to Cachar ... upon a plan somewhat similar 
to that followed in Chittagong". and on 3rd January 1837 Henry Thuillier was 
appointed t,o charge of this survey3. 

These six parga'/'1a8 lying in the plains north of the river Surma had been 
annexed hy the British from the Riija of Jaintia in 1835, and absorbed into Sylhet 
District4 • The f-iuperintendent of Caohiir wall di.rected to be present 
whilst the surv"y i. goin~ on .... The 8ooner ... a settlement is conclulled ... tho better. 

The work of the scient.ific surveyor by no means includeA the exact mell.Ouroment of each 
portion of land held by the cultivatol·. The goneral area. ... is ,\.~certained by the surveyor, 
but the cuntonts. a\lfl how thesa "re occupied, are filled up by the subordinate ameens. _ .. 
The presence of the Superintendent to direct W1d check the opert\tions of the arneens, ... and 
to conclude a settlement close upon the heeLR of the mee..urem'3ut. iil ... qnite indispellsable. 
Your undivided attention an,\ tirntJ may be given to the ::iettlemllnt of Jynteah5 . 

In July 1837 ThuilIier reported that 
t.he total quantity accomplished this season, i.e .• since the first of ;\larch, amounts to 7,766 
koolbahs8 , ... and even thi~ has ollly been done by working the whole day in the field, having 
had many diflicultiOl!-... not only the latenes.~ of the season and wet state of the country
but my 8B8isto.nts were totally inexperienced and unable to oct by themselves, ond the tuition 
so absolutely necessary wa.. not likely to accelerato my progress .... 

The scientific survey will proce~d next soason more rapidly, but the native measurement ... 
is very tedious ... owing to the very minute divisions of property W1d continuell disputea of the 
land holders, enabling the ameen to measure not more than three or fOllr koolbahs daily .... 
I employ nine of these men. 

The khasreh work is ... on contract at the rate of 100 koolbahs of cultivation for 15 rupees, 
and the sEtme quantity of jungle for 4 rupees, the aumeens finding their own establishments of 
mohurrirs .... I had much difficulty in obtaining aumoons at this raw, and was only enabled 
to do so by ... a highel' payment, vizt. 5 rupees each per mensem .... The wa..te lands are not 
measured by the awneens, but the cultivated and fallow land only? [189]. 

He asked for the loan of two elephants; 
The country ... is 80 thickly covered with jungle ... that we found it impossible to pene

trate ... without the aid of elephants, and ... the interior .. .is far worse. Two of my assistants who 
have traversed nearly the whole area in boats as far as the hills ... say that about Jynteepore the 
people will not enter the jungle by any persuasion owing to the ... tigers and other wild beasts'. 

Amongst other duties it fell to Thuillier to demarca.te the bounda.ry between the 
Khasi and Ja.intia Hills; "in Jynteeah, hitherto, no known boundaries have ever 

• I DLR. 36/38 ~ ~-1O ).19-1-42. • Imp!,ib M &, P. 108,313.446.454, 513, 933 ;pargfJJ>a map. 1830--40. 
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existed, and it has been the main object of my operations to define them"l. By 
the end of 1 839 he had completed the six parganaa i 

; 

Every mouza hBS been distinctly separated, and the boundaries marked, ... and the larger 
division or pergunnahs likewise definitely arranged with fine natural boundaries. Previous to 
the survey the whole district wBB ... subdivided without ... uniformity or compactness. Every 
village co~tained lands of five or six outer villages intennixed with its own. 

The Bengalli meBSllrement has been carried on with the comp ....... , and the strictest purtaU 
exercised over the aumeens, the differel1ce between the area.s of the two Hllrveys not exceeding 
1 per c~nt. The best proof of the correctness of the a.umeens' work is the rea.diness with which 
tht' ryuts enter into their engagement. Not a compll1int has been mwle against any of the 
SIlr\"t'y records, a.nd the Bengalli colored ma.ps will continue to form a valuable ref, rence, 
bot,h in the Magistrate's and Collector's offices, after the settlement is finished. 

Of the English survey, sepa.rBte colored map" of every village, bound up ill convenient 
\'olumes--a large plan of each pergunnah, as well as throo general plans of the whole district 
for more reo.dy ... reference-have been lodged in your office, un(1 a geogrnphical map on reduced 
scale is in the course of preparation3. 

From 1840 to 1841 Thuillier was absent in charge of the Purl survey [ I86], and 
on his return in October 1841 he took up the survey of Cii,chiir, which waR com
pleted by April 18424 [pI. 9]. He then took up an experimental survey in Sylhet. 
where he laid out pargana boundaries "recorcling aJl within the same boundary 
by one name .... No detailed sun"ey of the whole clistrict ever having been made 
before, the demarcation parties have had to make boundaries "&. 

He was again called away for temporary charge at Patna [I85 ], leaving his 
senior assistant John Kelso working on the records and maps, on which 
details .. ,were extremely heavy, ... the demltrelttion, ... kha.~rah me .... urement~, and .ettlement 
... records, all under my sole superintendence, ... The ... kha.srah maps, constructed by scale snd 
compass, ... are such a~ aro not prepared in other di~tricts, and their value in the local offioos 
ha\'e been often acknowledge,l [20i, 229-30 J. ... 1'h<>90 maps will take Borne months to corn· 
plete and, the Cachar district being Wlrler Hettlemont, their correctnesB and speedy transfer to 
the local authority is a matter of the utmost importan('e~. 

Thuillier returned to Sylhet before the rains of 1843; and later in the year 
reported tha.t a quantity of his records had been destroyed by a. fire in the Deputy 
Collector's kachiiri, but that "by great exertions I was ena.bled to repl&<le the whole 
of the chittas before quitting Sylbet "7. 

He finally closed down work in November 1843 and sta.rted for furlough, hancling 
in his maps and reports at Calcutta during February 18448• 

LOWER ASSAM, 1830-42 

Revenue surveys had been started in the Assam valley in 1827 by David Scott, 
Agent to the Governor Genera.l [ill, I46, Sal]. They were carried out by local 
mea.surers under European surveyors, of whom Pa.ulet Ma.thew died in 1832 
[rn, 484]. Scott had died at Cherrapunji in 1831, a.nd on Mathew's dea.th the 
new Agent, Fra.ncis Jenkins, writes; 

Altho' it may ere long be expedient to abolish the office of the Revenue Surveyor in Assam, 
yet, if this wore to be done immedii.tely, mnch valuable information which ... the native assis· 
tants are quite incapable of digesting or protracting on paper would be irretrievably lost ... , 

An as>listant surveyor ... may ... b" depnted ... to arrange all the materials left by Mr. Matb"ws, 
reaerving .. ,his permanent employment for after consideration .... The average annual expenBB 
of ... the survey e"tablishment, ... rupees 11,000, is considerable when compared with the revenue 
actually received, but not at all.Bo with reference to that which ... may be brought to yield8 . 

One of the Surveyor General's office draughtsmen, Christopher Hudson, was 
deputed to Assam to arrange and protract the unfinished revenue surveys; 

I DLB. 36/6 ( ,U-2 ), 27-7-39. • MBlO. 34 ( 14): B""le I inoh to m. : i.inoh m"p, 61 copi .. by litho. 
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(92).1-11-42; i·inch map., CAohir, 11810. 34 (4,23). 'VLB. 37/60 (42),31-12-41; ( 105), 18-6-42; l·inoh 
IDAp. Sylhet, 1841-2, Imp Lib M '" P. ( 164). 'from ThnJllier, P"tn" 6-2-43; BBC. 27-2-43 (40). 'VLB. 
37/80 (226),14-12-43. 'ib. (236),3-2-44. 'to Ch. Bee., Pol., 12-9-32; DDn, 281 (39-42). 
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Mr. Hudson's S&!ary ... has been fixed at sonat rupees 150, with an allowance of rupees 100 
for travelling .... To enable him to join ... at Gowahuttee he will ... dmw two month's allowancea 
at the general tre88llry, reckoning from tho 1st N ovembor 8S the date of hill appointmentl . 

Hudson took oha.rge of the survey &8 well BB of the ma.pping, and the A.G.G. 

asked leave to keep him for another year; 
From the Buctuating nature of the cultivation in Assam, and the migratory habits of the 

people, the surfa.ce of the surv\ yeu country has in many ;'1stanC8;l boen entirely changed ... and 
... the objects for which the survey was originally instituted have not yet been obtainedl . 

In January 1834 the Collector submitted the map 
of Northern Kmnrup AA it now Ut, '" compiled entirely from the fieldwork of native ameena . 
... As theee were employed in various quarters ... t the same time, their labour comprising not 
less than 150 separate and distinct surveys, it must be clear that had. they not been singularly 
accurate their work never coulJ have boon put tugether. The extreme diligence of Mr. Hudson 
in compiling the whok from about two htmdred separate drawings entitles him to the highest 
c .... ciit ... , I have ever found him mOHt zo"lous ... in the sllperintendence3. 

Hudson himself reported that during se&8on 1833-4 he had 
entirely brought up an,1 protra.cted the arrears of fielci work of the yoars 1830-31 and 32, and 
a part of 1833-34 .... I have ... supplied the Collector ... with a map of Dash Darrang, and ... 
I am now making a map of Southern Camroop from the field work of 1833 and 34, which ... will 
require noorly another yeM to complet". 

The six native surveyors ... have ... boon 6Tl1ployed in filling up the wlsurveyed portions on 
the compilation of the map. ... There are four other native surveyors ... who have been employed 
this season ... in surv .. ying the country rounu about Nowgong .... 

In IKldition to the protracti.ng and compiling ... ! have ... suppliod you with ewculations of 
the area of the greater part of your northorn district, ... tho substance of the survey, without 
a record of which the whole work would havo been p .. rfoctly IL~eless ... . 

I would strongly recommend that the combined strength of the ... surveyors be brought 
to bear on one district at a time, ... os, from the men being in two districts lying far apart. 
I cannot control them so efficiently as if they were working nB8r me~. 

The Colleotor agreed that the a.rea. statements were 
the easence of the thing .... I have been enabled to make settlements whieh are in every 
instance most satisfa.ctory, not only from the increase of revenu .. th .. y yield, but from the cir. 
cumstanc .. that the data is so good, and tho survey so exceedingly minute and accurate. It ... 
precludes all dispute. and the money lli realized. Mr. Hudson has also compiled some highly 
vwuable maps, which h"ve boon of the great{lst us ..... in apportioning the country into chow. 
dreeships, and are of daily utility in every department, police, judicial, and rovenue .. .. 

Had settlements been made when the cOlmtry woos Rurveyed, instead of on the ... infonnation 
furnished by the A.'lSamese amOOllB, who cost much money, and only gave the area aq they 
best could, without making any 8llrVey by angles which ('ould have been protracted, all the 
confusion ... might have been .. voided, and ... tho rev"nue would ere this have gre .. t1y increased . 
.. , It is only now that the survey is coming into regulM pl .. y. 

A revenue survey is ... of servicf" ... to an unusu .. l extent i.n Assa.ID, whetbf"r we take into 
consideration the enonnous quantity of land ... claimed as lakheraj [185,213], and the great 
importance in .. police point of view of aCCllrate geographical infonn .. tion. 

Adverting to the very small expense of the survey est .. blishment, the talent and industry 
displayeri by Mr. Hudson, I\lld the great a~istance it is in his power to give me, ... L .. reco"';. 
mend most earnestly that it be continued for some time longer. ... To abolish it within this 
year, when BD much of the work is on the very eve of being completed and pro"ing profitable, 
woulri be to Ra.crifice much of the P88t labour and expense. '" 

Throughout the present rains he ha.s been enabled to keep the native surveyors in thE' 
Beld. Their industry is as creditable 88 their pay is sm .. 1I6• 

. Th~ Commissioner, ~ancis Jenkins [rn, 454 n.5], agreed that the survey WBB 
ID the highest ~te of efficllmcy, '" but the m .. ps ..... re still imperfectly filled up and disconnec.t. 
ad .... I promlseto follow up the suggestions of Mr. Hudson ... to call in the detaohed surveyors 
to fill up and conneot the surveys already executed. ... There would still remain ... our boundary 
on the Garrow and eOMeah fronti .. r unsurveyed, and ... this should be defined .... Only within 
the last month disputes of a very dangerous nature have ariseTi with ... both the Kvrim and 
Jynteah Rajo.hss ... from a misunderstanding respecting our rightful boundary. . 

. 1 B Pol C. 29-10--32 ; DDn. 281 ( 39-42 ). • from Aoo. 11-9-33; BTO. 24-9-33 ( 15 ). • from Collr. 
27-1-34; BTO. 12-6-34 ( 15). 'Hudson, to Collr. Kamrup, 27-8-:14; BTC. 29-9-M (4li); maps ofKa.mrn 
and DBrrang. MRIO. 34 ( 15) aad DLD. 37/75 (143). '8Tt'. 2~:14 (45). 'in the Khilli & Jaintia am:.. 
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The ryots ... qllietly yiekl to the ... re~ulllr survey, whereas all previous surveys by ameenl, 
ineapable of producing mellBurements that could be mapped, only lead to ... uncertainty, and 
further often-repeated surveys of the sa.me kind .... 

About half a Ia.c of rupees at lea.st must have been expended on a survey, if not totaUy 
useless .... that might have been def"rreJ. I refer to the trigonometrical survey of the islands 
and shift.iug banks of the Burhampootra ... which serve only the purpo~e8 of science [ 265-6]1. 

Hudson's surveys, writes Jenkins, would 
form complete maps of the prO\-ince suita.ble to every purpose. military or geographical, 
being founded l>R the survey of the Burrampootur by Me!;Sl'S. Wilco x and Bedford a.nd others, 
which wa.s conducted by triangllil.tion and accurate obSMvatiolls ( Ill, 53-5 ]2. 

In his report for season 1835-6 Hudson reported from Nowgong tha.t 
12 native surveyors were employed in the field, 5 of them ... to mea..iure the unsurveyed portions 
of Kamroop ... and with the other seven I came up here early ill November ... to complets 
the survey of this di,;sion .... The greatest part .... has been a jungly country infested by wild 
animals, a.nd breaking through it on foot has proved no sm,,1I obstacle .... Yet...the ... 
land surveyed is aimo.t double what was last seBSC>R, thus making a. still further reduction 
in the expense, viz., from 20 to abuut 13 rupees per square mileJ • . 

To form a new pa.rty for upper Assam [203 ], Hud.~on offered to surrender his 
own men who had practically completed the survey in Darrang. He would keep a 
few men to resurrey part of Kamroop where "the old survey ... made about 8 or 
9 years ago has now become almost obsolete from the great increase of oultivation", 
and might be able to "find 3 or 4 other quaJified persons among the oomedwal'8 "'. 
In 1838 he was posted to the provincial ci"il service, and the following year 
relieved altogether from survey duty6. 

Hudson was succeeded as ~urveyor in lower Assam by a young assistant surveyor, 
James Bedford6, who commenced a survey for the break up of the la.rge estate of 
Karibari7 in Goiilpiira. The monthly cost, Rs. 352, was to be charged to the 
proprietors, one of whom petitioned that survey by an amin would be just 
as satisfactory, and far less costly; "the measurement by compass is not un
derstood by the shareholders, as well as by the inhabitants, it not being here 
the regular mode of measuring lands8". For good reasons the .. European survey" 
was carried through. 

In May 1841 the Collector pointed out the undefined state of the boundary 
which ... separatea us from Botan. Part of this boundary was surveyed by Lieutt. Brodie and 
Captn. Rutherford [m, 641. but I...suggest ... surveying the whole line and erecting solid pilla.rs 
of masonry .... This is the first work ... for Mr. Bedford after the Carribari Estate is finished. 

I further ... represent the ... nurnerous law suits ... occa.sioned by the impossibility of the 
boundaries of the various zemindars' estates boing settlod without regular surveys .... In ... 
the zemindaries of the Rajah Bijnee, where land ha.s been given ... for services. those who 
originaUy I(ot possession ... of one or two ploughs of land, now are in p088es.~ion of 20 or 30 or 
upwards, for aU of which ... they refuse to pay land ront .... All this cOllld be avoided by a 
regular measurement which would define the right.~ of individuals as well as the Ra.jah". 

The Commissioner endorsed the need for such survey, and added that 
north· east Rungpore ha.s never been surveyed, and ... the surveyed parts ... of Bengal on the 
west, a.nd Assam on the ea.st, ... continue disconnected until a regular survey ha.s been 
completed .... The ... boundary of the GoaJparBh Division ... with the Boota.n Do oars remains to be 
finished ... from the wa.nt of officers .... The ... boundary with the independent Garrows has never 
been surveyed, nor the boundaries of the Garrow khass mehals [205]. ... A partial and ha.sty 
survey of the Garrow frontier wa.s undertaken many years ago by the late Major Schalch; 
he left, however, from sickness, and what he did perform is now of little or no use, from ... his 
not having determined a.ny boundaries of estates or mehals [ m, 49 110 . 

U the zerninda.rs wish for a detailed revenue survey of their estates, or of their boundaries ... 
the eEpence ... should be defrayed by them .... I fear, however, from the poverty of all the 
zemindars ... that there will be much difficulty in obtaining their concurrencell. 

'from Comnr. 13-1}-34; BTC. 21}-9-34 (44). "&om Comnr. 2~36; BBC. 2-8-36 (39). 'frolll 
HucI.on, 16-1}-36. '''hopeful candidates": &om HucI.oo, 18-9-38; ib. 30-10-38 (39). '&om Comnr. 
8-3-42; ib. 6-0-42 (66). 'oat. ODD of the DBG [394]. '1.000 Hq. mile. area. about quarter of Goilpira 
Dist.. 'petition of 30-8-39; ib. 19-12-39 ("'). 'from Colh'. Qoilpa.ra, 10-6-4.1; ib. 26-10-41 (66). 
"Kalo. 34 ( 12) ; GoIlpira, from surveys by Wiloox, 1830-1; Sohalch, 1816-7; Bcott, 1822; Bedford, 183&-42; 
drMni, C. J.-ph. 18411. u BBC. 8-6-41 ( liO ). 
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I would ... employ Mr. Bedford in the examination of the coalbedB whioh he lately dis: 
oovered in the Oarrow kh6118 mehal8 of the Carribarri Eatate l

. These beds are 8ituated in 
a locality 80 very favourable for the supply of coal to the eastern parts of Bengal. that it Beems 

very d~ble that their extent and value 8hould be &8 correotly ascertained &8 pOB8ible. The 
8urvey should be made ..... t the expell8e of Government. 

Mr. Bedfor,1 has ... executed hi8 8urvey in a very satisf .. ctory manner, in spite of the con· 
8tant ilIneB8 .. nd de .. th of his B88istants, and hi8 se1'vic811 are the more valuable NI he .. ppe .. 1'8 

not to be affected by the c1im .. te of the low Gerrow Hills. which few gentlemen indeed would 
hlwe been .. ble to encounter with an impunity2. 

The full survey of Goilpa.ra WIlo8 approved, but not seriously taken up till 1848, 
for Bedford's party was broken up at the end of 18423 [ 181]. The Deputy Surveyor 
General gives the following account of its work: 

The Go .. lparllo survey ,,"mmenced e .. rly in 1840 under ... the loc .. l .. uthorities, and during 
t.he S8&8ons Itl3fl-40 and HI4U-4\ the butw .. rr .. h sur\'''y [187 n·5] of the K .. r~baree estate ... 
was completed by Mr . • T. Bedford .... At, the eon'\ of 1841 .. meh .. 1 sur\'ey of the entire zillah of 
GOBlpamh was deemed d,,_imble, IIoDd the geller .. lsuperintl'ndence ... tr .. nsferrerl te> this office. 

Th .. mehal bound .. ri,," n"t b"iug re .. ,ly ..... t the comm"ncement of 1842, Mr. nedford was 
in the first. in~tBuc" "mployed in surveying a disputed ... bnllndary along the Hoot .. n frontier. 
and afterwnrd .... ""v"ml \'"Iullobl" eo .. 1 mines which 11<' hllod disco\·ered. ... 

The regull.r 8\11'\'Oy nperation. WMe thus ,\ellloyo,1 until M .. rch last., and ... impeded ... by 
opposit.iun from th" n .. ighbollring Irmdholders, so t.hat by the end of the Reld seBRnn not more 
188! squ .. re mil"" w .. re survl'yed, ... Mr. Re,lford has rec .. ntly been employed in making a few 
10ealll11rv"y" at the r"'luest of the Collector, .. nd mapping the same, but on or before the 31st 
instt. t.he (;OI.ll'am surv",v party will be broken up' [ 181 j. 

On taking over professional control of the Assam surveys in January 1841, 
the Deputy Surveyor General found much to criticise. From the lack of scienti· 
fic control the maps had little geographical value. and, writes Kelso, 
Burvey ... w"s by the prism .. til' comp8B8, Every Bmeen was allowed oue which had its own 
magnetio bearing. As different instruments have been used in one pergunnah. there can 
be no al'curacy (11)6). At points where maps yhnuld meet there are discrepancies of 30 and 40 
chains .... The maps mBy suffice to give the civil authorities .. n idea of the ]ocalititlS for 
revenue purposes, but a.,q data on whi,·h to compile distriet or any geographical maps. I 
conceive them to be quite 1I~el"s..5. 

UPPER AsSAM, HI:~1!-43 

In November 1838, John Thornton, from the Chittagong survey, was posted to 
oharge of the revenue survey of Sibpur and Lakhimpur districts of upper Asli&lll, 
working under the Revenue Commissioner, Francis Jenkins. From Thomton's 
standing and a.bility, writes Bedford two years later, he would probably 
have been appointed to the charge of one of the regul .. r surveYB had he not been transferred 
to Assam. At present [he j ... is entirely without aid in the gener .. 1 map work. and obliged 
himself to construct and copy them for the local officers. From .. similar want of draftemen 
the recnr,l~ of many year. survey in Lower Assam ..... re in d .. nger of being lost for e\'er, fIB no 
returns 11I\\'8 heen made, either tu the General or Revenue Survey DepartmentB, 

Thornton's establishment was then incl'68IIed from Rs. 600 to 918 a month, but 
though both the Collector and Commissioner expressed complete II&tisfa.otion with 
his work in support of the distriot settlements, Bedford had by January 1842 
received no "map!!. professional calculations, or statements of the work performed" 
though 'fhomton appeared 
to have been doing his best to bring lip existing arre .. rs. '" In the midst of this importa.nt 
work he w .... suddenly directed by Lieutt. Brodie ( in his c .. p .. city of principal &88istant to the 
Governor Gener"I's A!I:,mt) to IIoccomp .. ny him on ~ome journey into the district .... If 

. ?ftioe~ in charge of sur~eys be subject to ... peremptory ordel'il of this nature .... it is quite 
ImpoB8lble for me to ftel'Ulll8 any efficient oontrol. or for them to be 1'8I!Iponsible either for timely 
departmental returns or far the aceuracy of their gen81'al work? 

lJ.4SB. VIII ( 948-63) ,OoolB.d.o qJ A.t_U .. miItOll Vetcb.I&17[20!5D.J]. • from Comnr. 21-""1 • 
DC. 28-r0-41. • BBO. 7-12-401 ~ 711), 16-1-" ( 10). ·rrom DSG. 20-12-42, IIBO. 1'7--6-4 ("). • DLIL: 
37/71i (406), to DSG. 3-1-49. from DSG. 30--11-40; BBO. 19-1-41 ('9) 'from D8G [7-1 ...,. BBO 
1~2(6). . ....... •. 
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By the end of the year, however, Bedford reoeived the st,atements 
for 1841-42 ... with the maps and traverses of eight tangoonoos, surveyed and proved for 
1940---41. oo. The areo, returned for 1840---41 is 248i square miles, and for the last season 126"+ 
-The work of 1841-42 extends over six tangooneeR between the Burhampootur Rivsr and 
Naga Hills, IIDtI eight khunds of a Ia.rge island-oo. The terms tangoonee ann khunn appear 
to be locally applied to the minor division elsewhere ('.alien purgunnah1. 

The Seabpore Division, including the islann above·named, is now completed, besides some 
of t.he interior work in Lukhimpore, on the main circuits of which Mr. Thomt<>n is now about 
to commence. oo. He will have full employment in the fieln and office for two Reasonsi. 

Survey was not wit.hout adventure, o.nd one of Thomton's men sent to survey 
a mouza houndary took with him a numherof coolies into the jungles of Lakhimpur. When 
near the hills, the hill tribe called Duphlas came flown in a large body on the night of the 20th 
:May, and bea.tand plwldered the whole party,ll.lld with other tiling.. took comJl6Sl! IIDd chain!. 

The tea. pla.nt was first reported from Assam in 1823 by Robert Bruoe·, whilst 
imprisoned by the Burmese at Ru.ngpur [rn, 52]. It was noticed by Wiloox on his 
journey from Sadiya to the upper Irrawa.ddy in 1827 [m. 6I ], the very year 
in which Dr. Royle had first suggested its cultivation in the Dun [I68]. By 
1834 a Tea Committee had been formed in Ca.lcutta, and Jenkins and his collea.gues 
in upper .Assam were searching enthusiastically for" the genuine tea-plant". Its 
discovery" in the vioinity of Beesa" wa.s first reported on 17t,h May 1834 by Andrew 
Charlton6, and confirmed by Dr. Wallich of the Sibpur Botanica.l Gardens. In 
1835 Doctors Wallich, McClelland, and Griffith, were sent on a speciu.l mission to 
Assam to make further investigations [ 264 ]. 

In the JourTUIJ, of the Asiatic Society of Be1l{Jal6 appeared 0. Report on the manu
fadure of Tea, and on the extent and produce of the 'l'ea PlantaJiom in A 88am, a.nd 
also 0. Map of Muttuck, Si1l{Jpho, and the Country WeBt of the Booree Dihi1l{J River, 
"shewing all the Tea Tracts that have hitherto been discovered by Mr. C. A. Bruce?, 
Superintendent of Tea Culture to the Hon'ble East India Company, 1st June 1839". 
A larger map, in 5 sheets, i-inch scale, was published by Ta.ssin [3I2]. 

The Ma.tak oountryB, home of the Morans or Mohamarias [I: BI, 399] lies between 
the Brahmaputra on the west and north, and the Buri-Dihing on the south. Bruce's 
map shows olosest cultivation of tea on the Tingri River near Tinsukia.. 

In November 1839 the Commissioner in Assam was directed to draw up rules 
for" the granting and measuring of the Tea Traots, asoo.applied for by CompWlies 
or by individua.ls". Maps were to be sent from the Surveyor Genero.l's office, on 
which his a.ssistants were" eaoh to fill up.oosuch topographical detail a.s they might 
be able to furnish "U. Finding little help from maps in his office, Bedford agreed 
with the CommiBSioner that" a professional officer" should be appointed 
to prepare a map. and collect all possible information, geographical ann statistical, connected 
with a portion of the British Dominions now daily riaing in importance. oo. Little as we know 
of the correct positioIl!! of places in Assa.m, the results of a survey conducted by an able officer 
wouldoo.be highly valuable. oo. The most recent information ( including the Tea Plantations ) 
will be found in a map nowoo.being lithographed by Mr. Taesin, Bnd it might probably better 
1mBWer the object of Government to supply Captain Jenkins from that Bource10. 

He suggested that Robert Ellis, now available from Monghyr [ IB4 ], might be 
placed "' exolusively under the orders of the Commissioner like other Assam surveys" , 
but sending bills and reports to the Deputy Surveyor Generalll• Ellis was ordered 
"to commence active operations as soon 38 he arrives at Diboora Mookle ( now 
called Dibooragheer )"13, but he went siok and, writes Jenkins, was granted leave 
to 1st March 18U. oo. It being evident he will not be able to return to Assa.m untiloo.he hae 
recruited his constitution at 880" I...request that another Revenue Surveyor be appointed 

1 BBC. 17-1)....&3 (. J. 'from DSG. 20-12-42: IIIRIO. 36 (40-1 J: rev .• vy. Upper A .... m. 18.1-2, 
• BBC. 1 Z-2-411 ( 3Ii ). • form .... ly in mil. oervice with Maritb",,: 1806-23 trading with Aosam from RomgpUl, 
Bens.1 : Bhuyan ("6, 1178 J. '( 180~88 J, Ben W., Ena. 1821: 2nd. in comd. Asaam LI. 18211-3/1. 
'J.ASB. VI, 11139 ( 168, 197-626, 62Z-3 J: .100 in pamphlet pub. Bishop'. Coli. Pre .. , Calcutta. 'CbaI. 
A1n. Bmce, bra. to Robt., comdd. gunbcat div. in Aaaam 1824-11: trader.t Sadiya [m, u8 n.6 J: started 
.• aultD. with planta from Bingpho ohiem: d. 23-4-71, MI. Tezp"r. 'v. Hannay, JASB. VII, 1838 (671-9). 
t BBc ...... 39 ( M ). "from DBO. 11-11-39: BBC. 7-4-40 ( 62 J. 11 Rev Bd. S-7-40 ( 118 ). IIpjbrng.rh, 
D01I' • pzwperoua tea.planting centre. 
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to the :'Iluttaok iSur\'''Y without ,lel,.y. In thu meantirne the ,,~ta.bli>JllInentK lu~ve been Kent 
up under Mr. If .. cDorlDund, Deputy l-levellue Surveyor, to Dibrug .. rh, ami will "OInlnence 
operation!!, but lIB Mr. Dormonrl i~ without practi" ... 1 experience. I will dire"t ~Ir .... Th()rnton 
to proeeed tu Dibrugarh ... lll set the survey .. t work!. 

A well qualified llSSistant. Francis Morton, WIlo8 sent up from Ba.lasore, and held 
charge of the •. )Iattack Survey" from 4th February 1841 until the party WIlo8 broken 
up and he was dischnrged on 30th September 1842~. Thomton later found Morton's 
survey of over 600 square miles so fa.ulty that it hnd to be entirely resurveyed. 
a task that o('('upied him for the next three years3 • One of Morton's maps WIlo8 a. 
.. Sketch of the sout hem side of the valley of the ElIo8tern Frontier of Assam, exhibit
ing the rout.., taken by the political agent. Captain Hamilton Vetch, in 1841-42"'. 
It is dnted -I-t.h June 18-1-2. and is on i-inch scale, covering the Lohit River from 
Dibru!!arh to Brahmakhund, and tilt' south bank of Bllri Dihing Ri yer6. 

METHODS 01'- SPRVEyG 

It is impossible to give a clear account of revenue surveys in India without the 
use of Indian terms, which are often puzzling as t.hey vary from one part of the 
count,ry to another7 [ I : 135 : 1\'. I i7]. A" revenue survey" denotes a me!I.RIlI'ement 
or /arma.i,qh. on which t,he civil re\'enue officer mn.~' hase. or ""ett.)e", the revenue or 
jama. due from the land so measured. Land held free of rent, by spooial grant or 
inherito.nce, is termed jruJir or lakheriij [ 177, 1. 10]' ,.\ kha,<;ra-h survey is a. measure
ment of fields and plots. (UiU'S or da,ngs. made by Indian measurers, amiM or mirdhahs, 
with bo.mboo rods, na.k or with chains or ropes. jal'l:hs. Areas are taken out by 
simple geomet,ry in bighas or other units. The amin,~ sometimes submitted to the 
Collect.or of the dist,rict, or zilla,h. or to the c'settlement officer". a written to.bular 
sta.tem6nt, or chUta,h. giving the a.re&. name of owner. and other particulars for 
each plot, sometimes with a shujrah, or rough sketch [195 n.l, 2291. 

The "Europea.n" or "professional" survey WIlo8 oarried out by theodolite a.nd 
ohain traverse, arranged in .. cirouits". a.nd oalculated by traverse tables, wit,h areas 
taken out in acres by "Gale's universal t,heorem" [Ill. 148 n.r; IV. 232]. The 
primary task of this surn,y was an exact survey of the boundaries of .. estates", 
zamindaris or mahrils, belonging to an owner or a group of owners, on which the 
.. permanent" or periodic .. settlement" WIlo8 due; khiis maluils were estates owned 
and managed by Government. In some ca.ses survey WRS also, or exclusively, 
made of the boundaries of township or village area, Uiluk or m'l,uzah [ 206. 227 ]. 
The limits of the official administrative subdhisions of the dist,Iict,. parga1t(1,,~. tahsi18, 
thiinas. or tappru. were recorded as a matt.el' of course, being generally coincident 
with those of mahiil,~ or ma.u-zahs. 

In some fl.rea.~ m'luza,q a.nd mahiils were interlaced or brokt'n into scath-red frag
ments l'egardless of pargana or zillah boundaries; fI. mu 11:0. or village might be 
registered by a name that was quite unknown on the ground. 

The professional and kluutrah surveys were generally arranged by separate 
lah8i18, pargana,<; or thiinas, within which all important topographical detail was 
surveyed, so that distriot, tahsil, pargana, or thiina, maps oould be prepared in due 
oourse. This detail WIIo8 generally taken up by the professiona.l surveyor, but 
sometimes left to the amt1M. In some oases the surveyor was responsible for the 
1ehaBrah survey, in others it was left to the civil revenue officer. 

Before starting his survey the surveyor obtained from the responsible civil 
officer a diagram and description. thakba..<Jt and misl, of each boundary and its 
IDarks [ 233 ; pI. 8]. In the lower provinoes there were, owing to the permanent 
settlement, no regular revenue officers such 1108 kdnungos or patwaris [9, 213 ]. 

'~mComm. 16-11~; BBC. 211-12-40. "ib. 10-10-42 (83): from DSG. 20-12-42; ib. 17-6-43; 
(.). lb. 17-3-47 ( 1). .( 1804-&); BeD. 1nl., Ens. 1823; M Gen. 1861; OD aervioe in Assam from 18~9 ; 
DC. Assam, 1862-7. "IIBIO. 36 (.1). "ll. pamphlet "on the ~t .ystem of sarvey", J. D. Berbelt, 
CoJontt&, 1830 [ 211 n'4, 26, J. 'gl088ariea Whihrorlh; Wil80D. 
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Village maps Wt'lTO M a rule plott.ed on the scale of 4 inches to a mile, too small 
to show indh'jdul\l fields [pI. 12]. "CadWltral" surveys on scale 16 inches to" 
milt'l. and shewing t'lyery field [8,180-1 ]. were not introduood till much later, though 
a rough" cadastral" map could be formed by a combination of the amin's naksha ot 
shujralt with the Rurveyor'ilma.1uilwar. manzahlloar. or tiilltkwar survey of boundaries. 

For the survey of Chittagong [ 195] the Collector Mked that the Surveyor 
should pl'(>pare "thI\IUlawl\rree. mouzahwarrec. and field ml\ps". 

III the tl",nllawurree map .. 1I the lUouz .. h" of the thannl\h, their relative situations, and their 
respect.ive boundaries, will be clearly laid down IIdld defined. 

In the mouzahwarree map the bOlUldaries of all the villages, the roads, tanks, sites of houses, 
khalA and intersepting nullahR, the jungle I\fld cultivated land, would be exhibited. 

In the field map will be recorded each separat", field in each mOllzah, as defined by the 
occupants, ... in regular Ruccession of number, and displaying their relative sitUl\tiohB, noting 
whether cultivated or uncultivated, and the .. rea of ea"h .... 

The Surveying Officer shall fix in the centre of each fiold, and at its extremities, poles 
marked with nllmbel'i<--<?orrll:'lponding with t.he number under which the field is recorded in 
the field mEtp-v. enEtble the S"ttling Officer t.o recognize t.hem with facility .... 

The Sl'ttlin~ Officer ha,"ing obtaine,l from the Surveying Officers the field map, ... will 
proceetl ... to eEtch tiel,l, from ~". I tll 1,0lll) or 2,000 M the case mny be. He will, in the presence 
of the occupant. of thl' fielcl mea.~ure ea('h illllividual field; will record its area in the chittu ; 
the tenure uncleI' whi .. h it i.. at I're<lent...hf'ld l [237-8]. 

In Sa.ndwip [ 193 ], Hodges found the taluk a smaller unit than the mauzah ; 
One of the mOllZ8.h .... contains a total area of about 1,000 acres. About one third of this 

will be deducted for rivers, khal., uncultivated lands, &c., IOlwtnj.( 666 o.cres of cultivation. 
This is divided into 49 talookR, some of ,vhich n.re in 5 or 6 divisions, and the whole number of 
diviBiOIL~ is 139, ... hardly 5 acres tu each divi.ion. The areas of all these divisions ... calculated 
... in acres, &c., would. then have to be reduce,l to the nul [rorl] measurement ... . 

Inst .. ad of thi" I prop08€\ to carry on nn e'lua\ly minute survey. ... The interior of all the 
mouzas and their boundaries will he lai,l down in separate plans, including every object, 
... showing the cultivations. cnlturahle waste, barren we.ste, salt work!, sites of houses, and 
tanks, rivers, an,l khal.. The are8B ... will also be given separately, and thUB afford a capital 
check on the measurement of t.he native 6runeen. .. throughout every mOllza .... 

The above plans will be on the revenue survey scale of 4 inches to a mile, and a oonnected 
map of the whole wi I I be fltrnished OIl hal f the 8cale~. 

The Commissioner asked that the detailed survey should be oarried out by 
amins working under the lIuperVision of the civil a.uthorities, a.nd submitting their 
information in the form of chittas ; 

One great point in all ... surveys and me8.'IUrement.e ... is to carry to the occupants of the 
soil...conviction of the fairnesR of the me .... urement record .... This can only be done by 
adapting your proceedings to their cspaeities, ancl by using their language, ... Wld record
ing the information they have been o.ccustomed to [232 p .... The natives of these parts 
know nothing of survey; know nothing of our mode of caloulating a.reas .... Their tenures are 
much more complicated, minute, and intricate, than those of the Western Provinces, where 
a pennanent settlement has never been made. ... 

Now the chittah in use in this part of the country records a variety of information which 
is not provided for in the khusrah used in the Upper Provinces .... The Mea and the names of 
the ryots; ... bearings and situations; ... nature of the tenure; ... talook ... the record of the 
land in the previous measurement. .., I think therefore that the khusra.h ought to give place 
to, or be aooompanied by, ... a chittah prepared in the field, and oontaining the information 
.... hich local peculiarities may render ueoll8llll.l'Y". 

To stimulate looaJ co-operation the Board of Revenue direowd that, 
ea it is an important object to multiply copies of the village plans, and in the highest degree 
clBBirable that the zumeendars should understand the objeotB of the survey and take an interest 
in it., , .. you will instruct the Surveyors to afford every ... facility to proprietors in this 
respect, ... supplying them with plana of their E'statee at suoh moderate coet 68 may just 
indemnify Govemment for the ... draftsmen employed6 [209, 289]. 

'He. 16-a-34 ( 29 ,. 'from HodS"'" 2-7-34; BTC. Ja-IO-34 ( III ,. 'hence the Importen"" oC 
Uing )011&1 unite of meaelll'l! 80 far •• pouIble; Hint ( 32 ,. 'from Comar. 26-8-3' ; BTC. Ia-J()-34 ( 26 ) •. 
'DDn. 623, ~2-:;"'39. 
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Pargarw. Map, shewing village boundaries, 
Revenue Survey, Lower Provinces. Slightly 
reduced from scale one-inch to a mile [ch. xi ). 

Adapted from plate X, Manual of Surveyift9 Jor 
India. 

G,T,S, ItaLions are those of South Paraanath 
Serifll!, to which Smyth connected his survey [ ch, v ]. 

Note the vill&gea belonging to neighbouring 
pargtMIIU. 

The tabular statement here shewn was an .sential 
aoc-.ory to the pargGn!l pl&n, 
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To a questionna.ire which Bedford circulated on taking cha.rge [322-3] the 
replies differed widely from one survey to a.nother. 

1st. Strength and monthly expense of your pr989nt establiBhment. D08s it contain 
any native surveyers, or admit of being altered or increased with advantllfJe , 

2nd. Whether operations are scientific only, or inolude ... khWlr&h or field mll68Urem9l1ts ? 
3rd. Whether work prooeede on the true or magnetic meridian Y 
4th. If any exterior points be fixed to ensure aocuraoy of the general outline, either by 

large cirouits, triangulation, or other means. 
5th. What is the estimated extent of country ordered for survey r ... And is it condueted 

in a oonnected way through the dietrict, or by detaohed pergun.nahs r 
6th. If the latter, whether connected lines are surveyed between the detaohed portioD8 

so 68 to bring the whole into a general map on their true relative position' ... 
9th. What is the averoge area of village circuits 68 surveyed Y 

10th. What ie the rate of progress since survey commenced; .,. in square miles' 
11th. Landmarks. What kind are raised, and how maintained r 
12th. Power of Deputy Collector for boundary settlements. 'Vhether conferred or 

otherwise Y or if desired r ... 
17th. Whether ... the village areas [are J found by the Universal Theorem method [23 Z J 

after proving the work by Traverse Y 
18th. Is there a.ny inl:<'rior prof""siono.l survey of cultivation .. nd other items ?1 

Extra.cts from Siddons' replies ha.ve a.lready been quoted [ 196], other were 
given by Thuillier from Sylbet ; 

I. The whole of the native aum8e1lA ( twenty· five in number) work with a BengaUi 
comp68ll, which was first introduced by Capt. Fisher [ iII, 148 J. ... 

4. Works with a Ia.rge oircuit a.~ well M by triangulation, which I carry on myself, when. 
ever my oth"r occupations allow me. '" 

The .ca.l" of 4 iadles to a British mile has been u.~ed for all maps. The mouzawa.rry maps 
have been furni.q}lOd to the Collector OD this scale, but the pergunna.h plans were reduced to 
the scale of 2 inches to a mile .... 

11. Ther" are no landmarks or boundaries of a.ny "art in the country. All my attempts 
to induce the inhabitants to mo.lte them hA.ve proved ineffectual. The lande of one mouza. 
are mixed up with another several miles off .... 

17. Gunter's ('hains only are lIsen for the survey, and every area is found by the Universal 
Theorem after the work hllS been prepared by traverse. . .. 

18. The interior of every mOllza is surveyed with the prismatic compass and chain, and 
everything of note laid down2 . 

In 0. later letter Thuillier commends the exoellent work of the Sylbet amins 
whom Fisher had trained to survey with compass and rod, 
amply sufficient for all interior details for the professional mouzawarry maps .... There will 
not be any difficulty ... in filling in my maps with the proportional compasses, & the saving 
will be very great, as it will enable my assietants to proceed at least a,.q fast again in their 
scientific survey .... By constant attention I have brought the ameens into very fair order, & I 
seldom find the smallest nullah ... or other remarkable object omitted, but everything is laid 
down, & with an accuracy which is almost surprising3 [ 195, 200 J. 

On this the Revenue Board oommented that 
the khusreh maps, instead of being mere rough indexes like those of the N.W. surveya. 
give the true size, sha.pe, and position of every plot, 6Ild being copied on English pa.per will 
form a permanent record of the exact locality and area of every talook, however scattered or 
minute, on the Collector' roll. This accounts for the high cost of the khusreh oompared with 
the professional work in Lieutenant Thuillier's estimatec. 

We have elsewhere described the difficulties presented to the revenue surveyors 
by the variation of Indian measures both linear and superfioial [UI, 163-4; 
IV, 147, 232 ]. The resulting adoption of the Gunter's chain, the yard, and the &ore 
a.s in the Western Provinces, was not regularly followed in the Bengal distriots, 
and, though the ohain was used for the professiona.l survey,· the surveyors had to 
struggle with a multitude of India.n measures. 

In Darrang, Assa.m, the standard mea.suring rod, or tar, was "seven inohes longer 
tha.n that used in the other Divisions of the province whioh corresponds with the 

'&om DSG. 14-12-37; BBI'. 12-6-38 ( 133). • DLB. 37/61 ( 15) ; 29-12-37. 
23-3-38. 'from Rev Bd. 23-7-42; 8I1C.I-8-42 (31). • &om Thuillier, 
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one used in the Revenue Survey" . In Cuttaok, Fra.ser obtained sanction to introduce 
a measuring rod that .. would render the beegah equal to an English statute aorel 
and, when the Settlement Offioer in Hijli asked why a rod of 5 MtIwJ was being used 
in one zamindari and one of 5! hatM in another, Mathison replied that 
Lieut.t. Egerton ... (,I\lled on the zemindal"8 to produce chokM for their respective estates. The 
Jellamootah zemindar immediately sent one bearing his own seal by the h!\Ild of an accredited 
mookhte&r which, on being measured by Lieut. Egerton, was found to be 8 ft. 6' 2 inches, called 
5 haths, and recorded accordingly in Lieutt. Egerton's own handwriting. 

For the other estate the zemindar took no notice, and Egerton applied to the Coilectorate 
and received a ('hoka with the seal of "fr. WyattZ, also called 5 haths, but measuring 7 fee' 
10' 6 inches [m, 163-5; IV, 190 n.6 ]3. 

Mathison persuaded the Settlement Officer that chains were far better than the 
wooden nals or rods used by the khasrah amins, and had 200 made up at Ra. 3-8 
eaoh; .. eaoh ohain to be half 110 beegah, or seventy feet in length", as convenient 
as the Gunter's 66-foot chains used in the western provinces. Bedford claimed later 
that the substitution of the chain for the nal had greatly increased the out turn. 

Siddons writes from Chittagong ; 
The jureeb is a bamboo null, nominally 8 haths, or cubits, long .... I...was furnished by the 

Collector with sealed copies of the stanelard nulls, the shortest that of the year 1126 illS. 

[ 1765 A.D.], and the longest that of 1162 MS. [ 1801 A.D.]. The former I found to be 12 feet 
li inches, ami the latter measured by the hath of the then Collector, was 12 feet 6i inches. '" 

[Square units] - 4 Koorees = 1 Gunda - 80 Koorees = 20 Gundas = 1 Kannee - 1280 
KoorBes = 320 Gunda.q = 16 KannBes = 1 Droon .... 

The ... village is supposed to be measured by the aminq, but ... there is much guesswork in 
every detail. In some cases ... correctness ... is out of the question, and ... a good rounel number 
of droons for jungle ... swells their account and looks well in a report of progress'. 
Boileau writes later that 
there is a tendency to error when an inexperienced ... native uses the null. This null is • 
bamboo rod about 12 feet in length, and is guided by the unaided eye of one man who, holding 
the rod by the centre. and I\B8Ullling the irregular bUilds of a field. or fields, M perfectly straight 
and rectangular. turns his rod over his wrist and measures beyonel or within the true dimen
sions. according as the zamindar is favourable or otherwise. . .. 

A strict purtal is very requisite, and ought' invariably to be undertaken by the party 
eonducting ... the null measurement. A ten per cent deduction from my survey area ... is far 
from an excessive one in order to obtain a just approximation to my jurreeb area6 • 

The Collector of Sylhet records that in 1785 there were 12 hiitlwJ to a nal; 
I have also taken the evidence of Dial Kishen. son of Jeeoon Kishen, dusteedar, whose 

office it was to give the length of the null at that time, and who now holds the original bras8 
rod prepared by his great.great·grandfather. Joy Kishen Chand, dusteedar, from one brought 
from Delhi, which rod agrees in length with the iron one in this office prepared from it". 

From Cichar Thuillier writes that for his khasTah measurement he asked 
the Superintendent for a standard length null, ... which he gave me of a length exactly 24 feet 
11 7/8 inches, but this was determined merely by the rough estimate of a person's hand, 
there being no recorel ... in hiB office shewing what the proper length of the null might be .... 

In Jynteah the local khoolbah is equal to 23,633 square yards, and the Cachar koolbah 
is said to be the same, but with the above standard I am not able to make more than 23,313 
sq. yards out of it [ 199 n.6]. Of course it is necessary for me to calculate according to the 
actual rod with which my Qmeens carry on their measurements, otherwise the two areas ( of 
professional and khllilreh ) cannot approximate7 . 

The professional survey followed standard principles [III, 146-8, 158-63 ; 
IV, 229, 232]. Bedford, Wroughton, and Brown of the upper provinces, Thuillier 
and Smyth of the lower, had qualifications that would hardly be challenged in 
modern times, and applied these principles to the ever changing conditions with 
constant watchfulness. The following are two orders issued by Bedford on the 
subject of main circuits, bringing procedure of the lower provinces into line with 
that already operating in the upper provinces. 

'I bigh .. = I.q.ja,ib of 80 hdth [I: 135]. I Th08. Wylltt; Dca. 1818; Collr. Hijli 1828-39. • DLB. 
37/.7 (20). 22 to 9-6-40. 'jb. 36/42 (10),9-1-38. ·Ib. 36/43 (167 l. 21-5-41. 'DLB. 37/60 (80 l, 
31-a-.2. '&am Thuillier, l('-1-42; DBC. 12-Z-42 ( 120 l; DLB. 37/60 (228 l, 26-11-43. 
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Circular Order No. 448 of 14th June 1838. Main Circuit System is to be adopted from the 
commencement of next season, Each main oircuit to be proved by trave1'88, and filled in on 
lithographed forms .... The main circuit stations are to be introduced into the pergunnah 
maps, ... and the pergunnah boundary stations will be the 8BI1le BB those of the contiguous main 
oircuits. The area of each main circuit is to be a.~ large as local circum9tances will allow, 
but ... never less than from 30 to 50 square miles. 

Circular Order No. 504 of 2Jrd July 1840. It is absolutely requisite that the interior 
bOlmdaries of the comprised villages should in no in.'jtance be oommenoed until their l'8IIJl8Ctive 
main circuits are closed and proved. 

From 1838 a start had been made at Allahibad on the reproduotion of revenue 
survey maps of the North-Western Provinces by means of lithography [2~ ], a.nd 
in 1840 a similar start was made in the lower provinces. The Commissioner at 
Chittagong had received a paokage of maps "in so very damaged a state, though 
carefully packed in tin" [91, 195 ], that he asked that Siddons should be allowed 
12 &dditional draughtsmen to make triplicate oopies by ha.nd of some 960 villa.ge 
1II&p8, at a poBBible oost of Ra. 6,700. The Board of &even ue ca.loulated that 
by ... lithography the ... copies may be furnished at very much less expense .... The difference of 
expense between printing ten and lOO oopi"s would ... be very trifling, and the BOMe! ('onceive 
that from six to ten copies are BB many 88 could be required l • 

On this Government authorized the lithography of the Chitt&gong village 
pl8ll8, 5() copies each at Rs. 24 per 100. This was eventually extended to the 
printing of 5 copies eaoh of pargana maps of all lower provinoo districts [ 313 ]. 

OUTTURNS & COST RATES 

After Bedford's move to Calcutta he submitted full annual progress reports 
for each one of the parties working under his control. He took paoins to account for 
va.riations from district to district, and from season to se88on. and to shew why 
the surveys in Lower Bengal were so very much more expensive than in the North
West [ 179]. He gives particulars for the following surveys from their commence
ment to their conclusion in 18422 [234] ; 

Area Sun-eyed Cost Rate per Total Cost, 
Sq. miles Rupees Rquare mile including kh<u,aJo 

Jo.intia 539·34 35,643 Ra. 66- 1-4 43,047 
B"lasore I, 846· 27 77,505 41-15-7 1,08,046 
euttack 3,093'48 76,903 24-10-6 1,08,487 
Pori 2,694'16 61,060 22-1()-6 72,588 
Tippera 1,611'14 SII,728 55- 1-2 91,912 
Hijli '" Tamluk 1,357·26 51,500 37-15-1 70,052 

---
11, 141·65 3,91,331 :Iii- 2-4 4,95,0.';2 
---

The following figures include Chittagong in addition to those above3 • 

Tota.l Area, sq. m. lI,834i \ Cost of Pl'ofeBSional Survey... Rs. 
( khasrah 

4,08,663 
1,10,425 

Cost ra.te of Professiona.l Survey, Rs. 34-S-6 per square mile; of khasrah, Ra. 30-10-10. 

Apart from variations in the conditions of work and changes in sto.if, there 
had been considerable increase of outturn and reduction of cost rates during the 
last five years of the survey from the experience gained, a.nd it was unfortunate 
tha.t these surveys could not have been maintained a few years longer so that the 
acquired skill might have been employed for the good of the State [182]. 

'from Rev Bd .. LP. 16-4-40; BBC. 28-4-40 ( 15). • B to CD. 20-11-43 (8). • BBO. 17-5-43 (4); 
ef. DSG., 2-4-li9, Ben Rev LP. 1867-8. 



CHAPTER XIII 

REVENUE SURVEYS: NORTH-WESTERN PROVINCES 

Reorganization, 1830-3 - Genera' Narrative, 1833-42 - Demand for 8peed, 
1837-DrSTRICT SURVEYS: Delhi and North-Wut-Meerut to MU8800rie
Rohilkhand - Agra &: Central Doiib - Gorakhpur tie Azamgarh - AUahabad et, 
Oo;umpore - BundeZkhand - Benaru &: .lfirziipur - 8uroey8 closed doU'n, 1841-2-
Practica' Details - OuttUTn &: Cost ratu. 

DURING 1830 the Governor General, Lord. William Bentinck, took up seriously 
the problem of speeding up the revenue settlements of the western districtll, 
with the prima.ry purpose of increasing the yield of land revenue!. Though 

he recognized that reliable professional sUl'veys were essential, he regarded those 
already in progress as quite useless for the purpose. In fact, he told Everest, .. he 
had thoughts of abolishing them altogether, seeing that they were never used 
by the Collectors"2. He was ready, however, to consider reports and suggestions 
from surveyors and civilians. His most trusted adviser in these matters was Merttins 
Bird, Commissioner of Revenue Gorakhpur Division from 1829, who had recently 
started on the settlement of hiR districts3• 

I corumenc".! operat.ionH at Gorrllckpore. The ll\te Lord \Villiam Bentinck having visited 
that di.trict the following- yE'l\r commlUlicl\t.ed fully with m" 011 m~· plans, and by his ,·omrnand 
I maintained a constant corre<p')fHI"llc(' with him on th" slIbjed. Th" result was his calling 
me ... to the office in which the slIpe,·int .. nd,,",,(' of the .• ettlement< of the North West Provinces 
has devoh"ed principally up,m met. 

In 1831 Bird was appointed to act on the new Sadr Board of Revenue that was 
established at Allahaba.d5, and for the next ten years took a leading part in the new 
settlement of revenues, and shaping the surveys on which it was based. 

Hodgson had warned Government that the survey would be slow and expensive 
and, as he insisted on a high standard of accUl'acy, it definitely proved so [ rn, 161; 
IV, 6--J]. The surveyors would not admit that the sUl'vey was unduly extravagant 
or slow for what it provided, and Bedford claimed that expectations had by no means 
been disappointed, either as to expense or general progress. If greater outturn 
had been desired the SUl',eyors should have been informed. 

Outturn for each survey had averaged less than 300 miles a season, whilst the 
average cost-rate for the Sahaswan survey for the past four seasons was Rs. 121 
per square mile, covering full details of 

1st. Boundary of each village or mauzah, ... with all conspicuous objects on or near it. 
2nd. Lands Wlder cultivation .... 
4th. Jheels, jungles, rivel"B, nullahs, ravines, and large tract.~ of ... UJ1culturable land. 
6th. . .. Lakhera.j land [ 177, 205]. 6th. Jageer or service la.nd [rent.free]. 
The above are surveyed with different instruments, more or less accurate, but the whole 

on European principles. 
7th. Return of soils estimated from survey notes ma.de on each line, and from comparison 

of the mushahut report [212 n.3] .... 
8th. Census of each village, with return of arti.sa.ns and castes, &c., ascertained from the 

viI.Iage officel"B, and checked by enquiry on the spot. 
Minute as the above information appears, the average progresa is still far above the eatimate 

on whioh these laborious surveys were undertaken [m, 142] ...• Village areas are calcula.ted 
by a process which approaohes to mathematical aocuraoy, ... by the travel"Be of each village, 
and calcula.tion of the areas by the Univers&! Theorem [m, 148 ; IV, 232 ]. 

1 R. is .aid to ha,·. converted deficit of I m. pounds in 1829 to .urplu8 of 2 m. by 1833; Boulger 
(61 ). • DDn.· 283 ( 162-5 ), 29-9-32. • on the line. of Regn. vn of 1822 [III, 159 n.I]. I RttJ SpY. 
17lllia, 1853 ( 127). ·off!!. from 29-11-31; ."bot. from 28-7-34 till r.t. 28-2-42. 
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Bedford discu88ed various ways by which expelllle might be reduced, suoh as the 
abandonment of the rigorous traversing of every village boundary, and restricting 
traverse lines to .. tracts containing from twenty to thirty squa.re miles". He 
further pointed out that much of the Surveyor's time was spent on the settling or 
recording of boundary disputes [ rn, 154 ]1. 

Like Bt'ldford, William Brown had by the use of Indian surveyors reduced his cost
rate to an anna an aore, or Rs. 40 a. square mile [III, 161, 389-<)0] ; 

The survey is now thought of no use .... If it is lIselesa, it is not our fa"lt; overything 
thOot hOod been pointed out from time to time to lIS ha.s been acoomplished, and nothing left 
undone on our p,ut~ to carry into effect the ortlet'>! of Government .... 

The Collectul'!!, insteOod of actin/( ill cuncert with us, as WWI fust intende.l, have generally 
been [ollnd to have business is anot.her corner of thi .. district, and sinoe I have been in the 
SurV6), dopartment ( 8 years ) ... we have worked away by ourtlelves, attracting no notioe and 
giving no trouble, ~villg the l\djustment of bouuolario •. 

When the surveys fil'tlt commenced, it w,~. "xpeoted the Culltlctor. would keep pac" with them. 
J have now 1,700 village" "urveyed ullder f,)Ilr Liiffenmt Coll"cto .. ", a t.ithe ofwhioh are not settled. 

The revenue staff thought the survey too preoiBe and detailed. though a va.luable 
check. They preferred to make their assessments in the old-fashioned. way, leaving 
their low-paid officials to bargain with the land-holders. 

TI", "urv{'~· ... h,\, b".'n workillJ:( ... qllickly in proportion to the .... ettlem .. nts .... Sinc(l the 
survey cnmmellN'ol many of the native m ....... llrem ... nts have (except in the quOontity of culti· 
va.tion ) come very near ollr total area.~, hilt th~ is entirely owing to the ch"ck of the survey, 
for ... mircihM "nol "meens are on the alert. 

He deprecated the system under which the Collector's staff not only assessed 
the revenue, but aoted as both "proseoutors and judges in all revenue matters", 
and suggested that" an entirely separate establishment under an B.SS6880r of revenue" 
be employed for the purpose, and also for adjudicating on boundary disputes, thus 
foreshadowing the introduction of Settlement Officers. He proposed a. oloser liaison 
with the Colleotor's staff, giving the Surveyor control of the kluurah as well as 
of the professional survey but, like Bedford., said that "a muoh more expeditious 
and oheaper survey ... oan only ... be effeoted by giving up part of the present oor
rectness, and particula.rs "s. 

George Fra.'ler made equally constructive proposals, emphasising the value of 
uniting professional and IcIw.9rah survey under one control, with the amiru' field 
survey preceding the professiona.l. 

The Board of Revenue admitted that the professional surveys 
have been littlo llSed by the Revenue officers in their ""ttlement operation. ..... There can 
be no question that the surveys .... m"rl<ing iu .. way not to be disputed th" boundaries 
of estates, and exhibiting the procise ar(la of the villages or other divisions, ... are of con. 
siderable utility, but whether the attainment of such objects alone will justify the con
tinu!mpe of the survey" must depend ... on the cost at which they are effected3 . 

Quoting his pamphlet of 1830 [205 n.6, 262 ], Herbert made the bold proposal to 
ha~e the survey ~f fields carried out ~y planetable by a native staff specially 
tramed, and working under the profeSSIOnal surveyor [186]. This met with no 
support as the planetable provided no numerical record of geometric measurements 
on which revenue settlement had been based from time immemorial t. 

Brown now put forward. firm and practioal proposals for outting down the less 
el!8ential tasks of the surveyors ; 

It h .... heen very generally expressed that the expen.~ive maps ... furnished by the survey 
a.re of bttle or no use. All that the Colle"tor looks to iH for information ... of the cultivation Ooud 
oulturable land, and seldom 088ts his eye on th" map except to admire its execution. or regret 
the needless expence. 

The General Map [ i-inoll pargana], the moat gaudy and costly of all. has not even the 
advantage of being seen, but is looked up in the archives of the Surveyor General" and 
from first to last is neVer in the hands of a Revenue Officer [pI. 13]. • 

I from Bedford 2.i-2-3I,; BBC. 28-6-31 ( 32 ). • Crom Brown, 10 &: 25 March 1831 ; BTe. 28--6--31 
( 33, 37 ). 3 from Rev Bd. S,ml .. , 25--5--31 ; BTO. 27-12-32 ( 30 ). • No oopy of Herbert'. pamphlet h .... 
been found; from 0.."10. 18~-31; BT". 28~-31. • still ... Cely preserved in 1950· havin .. provided t 
valuable geographical inCn .. !lRIO. folios 1-20. ,-.,. moo 
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The Geogrll.phit'al :llap on a scale of " miles to an inch is equally useieaa, altho' a great 
deal of labour i.~ n6('l.'IIl8l\ry for its compilation, yet on this smull soaJo there is not room for more 
tbl\ll one village in four without rendering it unintelligible by being crowded [pI. 9 ]. 

The Civil Sen'ants have universall~' complained of the waste of time in the statiatical and 
area tablM .... Thl'Be tables are ('.onstnlctfld and copied either by the Surveyor, his assistants, 
or 8llb.M8i~tant .. [pis. 10,12). Th" expeMe ... is enormou" .... All that they seem to require 
from our informa.tion is the quantity of land under tillage-fit for tilh.ge-and barren-with a 
d~ription of the different 80ils. The reat is consiriered sUpl'l'IlUOUM .... l ... recommend that 
the present statistical and area tables be discontinued .... 

Thl' village map>! are a faithful trarulcript from the field books, and ... may be "xceedingly 
useful. both in the Revenue and .Judicial departments, ... and ought ... to be continued [pI. II J. 

The Gmlel"llol Map may ... be dispen~ed with; ... its use in the revenue line is out of the ques. 
tion. In order, however, to ... enable a. Genernl Map to b .. fOlmed ... l\t any time, ... I propose 
that a "opy of the tab I .. of the co· ordinates of the tokha "tatioll8 ( the point where three or 
more village lands meet l ... be forwlll'ded annually for record in the Surveyor General'H office ... . 

A Collector infonned me that, notwithstanding the vohuninous papers he had to prepare .. . 
with ever" settlement, vet the information h" derived from the Hllrve\" was the onh- satisfac. 
tion in hi~ own mind ... : The sun'ey will no doubt be of great use .... a ~econJ of the boundarie8 
of estates, ... which is much required .... In districts where the surveyoJ'8 have been at work, 
the amoons ... are on the alert, o.n,1 their areas often cOlT08pond very well with oursl . 

In forwarding Brown's report Herbert oomments that he 
has pro"eLl himself equally able BB he is zealous, and, having uniformly succeede" every 
year in reducing the expenees of his survey, ... I should be loth by any chance to hazard his 
labours .... The ex pence of the sur\'ey hllo8 been reduced .... From R~. 41-5-8 the square mile. 
it has fwl~n to Ra. 33-6-5, , .. but one-third of the expeuce of 1826-72• 

AB a result of his enquiries, the Governor General dra.fted an important minu~ 
on the subject of revenue assessments and land surveys; ., I have long and anxiously 
deliberated on the state of our revenue a.ffairs, ... and since my departure from the 
Presidency I have ... taken a part in several interesting discussions". 

He disoussed the proportion of the orop that Government should collect 38 

revenue, which in the past had varied from one sixth to one half. Both Akbar and 
Munro had a.ssumed one third as a fair rate, subjeot to remissions in bad times 
[I: 133 ; Il, 181-3]. Bentinok discussed the zamindari system, ' 
the ruling authority ... assigning to one rich and powerful individuw a tract of COlwtry, or a. 
number of estates, in which such individual was ... constituted ... owner of the Government 
share of the produce of the soil (or the rent ), on condition of his paying a certain tribute 
to the State--becoming responsible for the police of the tract-... and devoting himself to the 
welfare and prosperity of the different estates, the improvement of which was to be a source 
of wealth to hiJDBelf. 

Tbe objects of such an assignment may have been various; i~t. To ensure a certain and 
unflucttmting revenue, and at the same time to a\'oid the ... fraud to which the State was liable 
Wlder a system of khas management [205 ]. 

2nd. To secure the efficient support of rich and powerful in,lividuals. 
3rdly .... Rewarding faithful servants, or attaching to ... the State men who would other

wise have been dangerous an,1 troublesome SUbjects .... 5thly. As a mode of recovering 
arrears of revenue, ... otherwise hopeleSll, or of bringing again into cultivation tracts of country 
laid waste by famine, war, or misrule. 

He strongly favoured an exact survey conducted by a professional surveyot ; 
A minute map of tenures, an,l a more particular record, ... would ... be more accurately ... 

obtained by ... a.n establishment superintended by the profe88ional8urveyor than by the rude 
pr0ceB8 hith8J'to adopted. The mape furnished by the musahat establislunente3 are constructed 
on 80 unscientific a principle lIB to be almost useless. Those furnished by instructed 8\ll'Veyol'8 
would be neat and accurate, and the register of fields and all particulars regarding them could 
proceed simultaneously with the map .... 

It should be conducted by a profElBllional officer, who in all matters of local interest should 
be Wlder the immediate orders of the Revenue Commissioner. The Surveying Officer should 
survey and map the total area, and record in the aggregate the proportion of cultivated, cui
tumble, and wa.ate, an,1 also the remarkable features of each estate. 

I from Brown, 2-~31; BTO. 27-12-32 ( 30 l. 
meuurement of land. 

• from Heroort, 17-8-31; ib. (29). 
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The Surveying Officer should complete one pergunnah before proceeding to another, flll'llieh
ing a record of the area, sod maps of each village and of the pergtmnah, when finished. . .. 
Bounda.ries ... to be settled by the tuhseeldar and native establishment. 

The kka8rah survey and the collection of information required for settlement 
were to follow, being carried out by patwiiriB and kanungo8 working under the eahailda,r 
[9, 205] and aocepting the surveyor's gross areas. . 

\Vith a view to ... securing despatch, economy, sod tmiformity, ... it is my intention to 
require ... all [ surveyors 1 to proceed to AlIahabad in the oourse of the present season, to consult 
with the Sudder Board an!I the Revenue Surveyor Generai1 as to the plan of future operations. 
I shall also request the services of Captain Herbert on this occasion3. 

The conference sat at Allahabiid on the 21st, 22nd, and 23rd of January 1833 
with the Governor General presiding. Besides the surveyors were the two members 
of the Board of Revenue and their Secretary, three Commissioners of Revenue, 
a.nd the revenue officers of Allahiibad District3• Bedford recorded the minutes and 
was responsible to the Board of Revenue for implementing them. 

The resulL..has not been to alter in any material points the sentiments of his Lordship 
as recordE'c1 in his minut.e of 26th SeptemhE'r 1832. 

The professional surveyors have fI.«sured HiB Lordship thflt. they can furnish sdentific maps, 
... flccompfmied by field registers in detail, ... at a le89 expense than h~q been hE'retofore incurred 
... by two distinct depflrtmentR . 

. The Revenue Surveyor General is engaged in the preparation of a report which will furnish ... 
the mode of survey to be adopted, the nature and expense of the parties to be employed, and 
the quality and description of work to be require!I'. 

The Indian establishment was substantially increased and was to cost nearly 
88 muoh as the European staff [ 234, 346 ], and there were many ot.her changes; 

The professional surveys are now to be extended to ryuttwar holdings [n, 180-1 1, and to 
be executed on European principles by native" properly instructed, whose work is to be superin
tended and verified by the Revenue Surveyors. . .. 

Each Surveyor will be able to give the return of 1,000 square miles yearly; averaging a little 
above 28 rupees por square mile .... 

The only returns ... requirerl by the civil authority are a plan of each village with a khusreh 
exhibiting the area of each holding, its proper relative situation, and the name of the cui. 
tivator, ... or ... a number by which it may be recognized. Also a concise statistical record .... 

Returns to the Superintendent of Revenue Surveys :-A table of co·ordinates-a. geo
graphicsl map, 4 miles to an inch--general result of the survey ss in Form No. 2. 

Each Village is to be proved by traverse, and the area to be calculated a.~ at present by the 
Universal Theorem [III, 148; Iv,Z32]. These tables, with the original plans, to be 
forwarded to the Superintendent for office record6• 

Specimens of field map and kka8rah from Wroughton's survey of Muttra received 
formal approvalS [222]. Commissioners were directed to have all boundaries marked 
before the oommenoement of each pargana survey. 

The Collector shall ... furnish any information sought by the Revenue SUf\'eyor as to the 
progress making in the adjll8tment of botmdarieR, and the Rurveying Officer will use his own 
discretion ss to the time at which he shall commence his survey. 

When the survey is commenced upon, the Collector will direct the tehsildar to depute a 
peishkar, or other ... officer, to remain in attendance on the survey ... to see that the zeminda.rs, 
putwaree", and other village officers a.re at their posts, and that every facility is afforded to 
the survey operations [ 178 ]. . .. 

It will be the duty of the tehsildar to see thflt the village putwarries prepare a counterpart 
khusreh of the field measurements, and ... every evening bring up ... the work of the day .... 

The survey maps, field maps and khusrehs, will be furnished to the Collector as they are 
prepared, sod it will be the immediate duty of ... his tehsildar ... to fill up without delay the 
remaining colwnns in the khusreh .... After receiving the above record, and comparing it with 
... his own records, the Collector shall ... fix the GoverlUnent juma on the mouza7 • . 

Lithographed oopies of instruotions with speoimens of maps and forms were 
distributed to all oonoerned. "The direotion and oontrol of the surveys and 

1 Bedford, D~G. & Supt. of nev. Svy. 'now A.tr ... t Lucku()w; GG.'. minute, 26-~32; lITO. 
27-12-32. • Bentmck & h,s Soo. Mncn&ghten ; }' .. ne, Bird, & Deed., of Rev. Bd.; Ma .. w86n, Tilghma.n. 
Comnra., &e. • from Sec. to GG. 24-1-33; lITO. 8-3-33 ( 63 ). • from DSG. 23-1-33; lIN. 2~33. 
'from Rev Bd. 21-5-33; BRa. 9-9-33 ( 19). 'from Rev Bd. WP. May 1833; IITO. 9-0-33 (20). 
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settlements. the selection of t.he distriots in which they are to proceed. and the 
direction of the arrangements", rested with the Board of Revenue1• 

Much abuse ha..<; been showered on this Conference for introducing a 8ystem 
that sacrificed good survey for the sake of speed. but though there were undoubted 
faults in the new procedure it went a long way to meet the urgent needs of the 
administration and to provide It settlement of revenues within reasonable time. 
This could never have been effected by the laborious surveys now abandoned. 

There was nothing intrinsically wrong in putting the traverse control and the 
field surveys under the professional surveyor, but the trouble lay in the insistence 
of a high rate of speed from the begilUling. before adequate staff could be properly 
trained. Young military officers were given charge of large part.ies without 
having served adequate apprenticeship. Assistants and sub-assistants were re
cruited hastily and SE-nt on field work with little training. and there was little chance 
of building up a trustworthy staff of Indian suryeyors trained on European 
methods and subject to strict control [ 210 ]. 

It might have worked if surveyors had been allowed to go slow to begin with, 
but from the very beginning the Board of Revenue-led by Merttins Bird-insisted 
on speed, and yet more speed. There were, certainly, Revenue Officers who 
appreciated accuracy and precision. and were horrified at the untrustworthy data 
they were provided with, a.nd would have given anything for an accurate cadastral 
Burvey as had been dreamed of by the C~mmissioner of Chittagong [ 180-1]. On 
the other hand no revenue officer had any need for the correct geographioal 
ma.p that the Bengal surveyors had always insisted on. The Bombay system 
probably served the revenue purpose bet!t, leaving the surveys without a.ny sort 
of geographical oontrol, and concentrating on a. Bufficiently oorreot plan of the 
village and its fields. 

Markham thus expresses the views of the professional surveyor ; 
The topographical details of these Revenue Surveys were tolerably well executed until 

1834, when a conference was held at Allahaba.d .... The great object wo.s to get the surveys 
done, in order to commence a new system of revenue settlement. A new plan wo.s therefore 
adopted, introducing economy and rapidity, and sacrificing quality for quantity. The maps 
were only required to delineate village boundaries and sites, with rough outlines of roads and 
the course of rivers, and were mere skeleton sketohes. 

They preceded the Great Trigonometrical Survey, and thus proper connection was not 
in the first instance established between the two operations9 [218, 288-90]. 

GENERAL NARRATIVE3, lS:l3-42 

The first requirements for the expansion of the surveys were the recruitment 
a.nd training of new officers: assistants and junior technical staff, and equipment. 
Operations followed no regular plan. New parties were raised. and old parties 
moved from district to district at t.he shortest of notice. as demands from local 
settlement officers reached the Board of Revenue. Of the four parties existing in 
1833, Brown was employed in Meerut and Saharanpur, the upper doab-Birnie 
Browne in north Moriidabiid, Fraser in Bareilly, both in Rohilkhand-and Simmonds 
in Delhi. The number rose to seyen in 1836 and nine by the end of that year [362 J. 

The immediate changes were the recall of Wroughton to take up survey in 
Agra and Muttra, the transfer of Simmonds and his party to Azamgarh, and the 
a.ppointment of Lawrence and Rind. Lawrence took charge of the Moradab&.d 
survey during Browne's absence on leave, and then raised a new party for Farrukhi
bid [ plo 12]. Rind joined Fraser as assistant at Ba.reilly. 

Fordyce, another ArtiHery sub&ltern, was posted to Simmonds' pa.rtyearly in 
1834, and took over charge when SimmondB resigned a year later. To meet 
Thomason's urge for greater outturn, Robert Terranneau, the first uncovenanted 

1 BTC. 9-9-33 ( 3D ). • ~I"rkh"m (98). • """ plote. :1, 11, 23; list of diot.ricts [2871. 
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assistant to be given an executive charge, raised a second party for Azamgarh a.t 
the end of 1834. In 1836 Fordyce moved his party into Gorakhpur, and that 
distriot was completed by the end of 1839, with three other parties to help-
Lawrence from Farruckabiid-Brind with Terranneau's party from Azamgarh
and Rind raising a. fourth. 

James Abbott joined at Azamgarh in October 1835, and took over charge at 
Bareilly when Fraser resigned four months la.ter. He ha.d oompleted the eastern 
districts of Rohilkhand by the time he was recalled to military duty in 1838. 

Mter oompleting the parganas of Agra and Muttra that lay on the left bank 
of the Jumna, Wroughton worked ea.stwards, completing Aligarh, Farrukhabiid, 
Mainpuri, and Etiiwiih, all in the central doiib, by 1839. In 1840 he moved to 
Mirziipur, worked south into Sirgujah, and then took up survey in the NlU'bada 
Territories to the south. He was succeeded at Agra by Fordyce and Maxwell, 
the latter moving down to Ghazipur in 1840 and then to Patna, 

Early in 1833, as a first step in the new speed-up that will be described later 
[ 216-8], Lawrence was moved from Gorakhpur to Allahiibad, where he raised his 
party to double strength, handing over to ILis assistants, Saunders Abbott and 
Stephen, on his revertlion to military duty la.ter in the year. Abbott surveyed 
Cawnpore. Fatehpur, and Jaunpur districts, moving to Ja.laun in Bundelkhand at 
the end of 1840. After completing Allahiibiid St.ephen took up the survey of Hamir
pur, Benares, and Banda, which had been started by Terranneau in 1836. At the 
end of 1841 he and his party followed Maxwell's to Bihiir. 

All this time Bimie Brown worked steadily through north-west Rohilkhand up 
to the Kumaun border, whilst WilIiam Brown continued in the upper doiib, and 
in the districts to the west of the Jumna. Brown surveyed Hiss8.r during 1837-8-
Dehra Dun 1838-9-scattered areas of the cis-Sutlej districts 1840-1-Mussoorie 
1841-2-besides finishing off various parganas of the Delhi territory. 

As the surveyors had now become responsible for the khasrah surveys, special 
detachments were formed to complete these measurements in areas of the upper 
doiib, Rohilkhand, and Delhi, that had beeen cm'ered by the professional traverses, 
but not taken up by the amirl.S of the district officers. This work was entrusted to 
the more experienced assistants such as Nelson and William Chill l 346 ]. 

With the retrenchments necessary after the Mghan war all these surveys were 
closed down during 1842, and the officers reverted to military duty. 

The various distriots, with dates of survey, and the names of the surveyors, 
are shewn on plate 11. Many of the PfJITgana maps on scales from two inches to half 
an inoh to a mile, and most of the general district maps, soale 4 miles to an inoh, 
are still preserved, but only a few of the village maps and memoirs. Most of the 
distriot records, village maps and local correspondence, were destroyed during the 
sa.oking of looal offices during the mutiny of 1857, but the correspondenoe records 
of the Board of Revenue at Allahabii.d are in good order [ vn, 218 ]1. The Deputy 
Surveyor General reported in 1860 that 
about the latter end of 1837 Major James Dedford, the Dy. Surveyor General, was directed ta 
proceed to the Presidency and superintend the surveys in prosecution in Bengal [ 179 ]. 

The principal records of his office were made over for custody to the Revenue Board at 
Ailahaba.d, and all professional control over the operations in those provinces ceased, and the 
Revenue Board ... alone exercised supervision over the surveys, and heM oharge of the original 
records. In June 1843 the Revenue Board ... sent down to ... this office 21 oases containing old 
records of various N.W.P. Surveys, and in July of the II&me year a second lot in 2 case81. 

DEMAND FOR SPEED 

The Allahabii.d conferenoe of 1833 had laid down an annual target of 1,000 
square miles, professional and khasrah, and this was attained by moat of the parties. 

'quoted .... Rev Bd. Wl'. • DSG. to Home Dept. 29-3-60, DDn. 564 ( 36 ) ; P"'11"'''' & distriot 
mape [ 211 n.5); many village pl"ns in ,"ols. bOUDd by (Hsts., here quoted MBIO. Rev. Bvy., paaoed to MAl 11166. 
other recorda with DLR. Glllnrbogh or Alipore. . , 
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The Board of Revenue assured Government that they were 
by no means d"",iroull of pressing the IJUl'veyors beyond their powers, knowing that they &rs 

almost without one ex('eption efficient a.ncl zealous, and that when officers are too much urged 
to work, correctness is apt to be sacrificed to speed. All the surveys are proceeding well1. 

Bedford. however, was more critical, and in reviewing the work of the first four 
years records that when he assumed charge in 1832 there were but 
four regular surveys in progress; during season 1836-37 there were nine. These quicl{·suoceed. 
ing augmentations ... brought youn~ assistants much earlier into the charge of a survey than 
... previously, ... when an officer ... generally served about 5 years Il!l &88istant [214] .... 

Of the nine surveys in progress during 1836-37, six were headed by full surveyors, and 
three by &88istants in charge. Constant augmentatiollil, ... withdrawing efficient assistants from 
the old surveys to aid the new ones, ... have heen supplied by yotmg men of vllrious grades, 
more or less educated, but all requiring ... time to qUlllify them for the "ariotlS ,luties .... 

The institution of na.tive SllrvOYors, morenver, has proved nu light clog on the survey, ... 
[ a new party being] ne,'er properly formerl or in full working order be for ... th" third season. 

During 1836-7 ... the Bundelkhand ('stablishment WQ~ almo.t entirely new-Lieut. Rind's 
in the 2nd season_nd Lil'ut. Brin,l's [altholl~h in its thir,1 ] was still headed by an officer 
just appointed to a charge, and with the loss of an ('fficient 8AAistBnt, )lr. Paye, yBt this lut 
officer got over 458 square miles in Secunderpoor, 0. dist.rict RO turbulont that one of the Judges 
at this station [Allahabad ] ex prossed to me hi>! surprise that its survey had been effected at 
all. Of the nine survey~, therefore, six unly can be cOlllliderod in I'u 11 work. 

Removals of the surveys during the survoying S6&.'Ion ... thruw back lhe work, as with 
Lieut. Abbott, Io.toly from Pilibhit to Shahjahanpoor, a.nd Capt. W. Brown from Surdhannahl 

to Ha.nsi. So a.lso the ... delay of final orders for ... new IJUl'voya until the commencement of the 
field season .... This delay h .... 'I occurred with a.lmost every new survey since I took charge .... 

An a.rea of 7,455 square miles WI\.'1 done during the season [ 1836-37 ] ... by nine surveyors, 
a.nd with villages averaging 512 acres instead of the standard 828 acreB. 

While everything was thus working well. and promi"ing still further success, it is a matter 
of sineere regret that the 8udder Boa.rd, in communication with one of the yOllng surveyors 
( Capt. Lawrence ), and without reference to myself, should have recommended a change which 
by enoouraging undue speed strikes at the root of professiona.l accuracy:!. 

The driving energy of Merttins Bird could not rest content. One thousand 
square miles a year for each party would not allow for the completion of the settle
ment, as he had promised, within ten years. He was not interested in any aocura.te 
topographical survey, or congregated district map fitting like a well-cut jigsaw. 
The Revenue Board wanted indexes to the la.nds held by indiYidual holders, with a 
fair idea. as to the taxable value of each holding; to be produced at the lowest 
pOBBible oost, and in the shortest pOBBible time. 

The changes introduced on the advice of Henry Lawrence were to confine pro· 
fessional survey to the traverse of boundary circuits, and leave all the interior topo
graphical survey to the Indian surveyors, whose number would be largely increased 
for the purpose. The Superintending Surveyor was allowed an officer a.ssistant, 
and with this "double establishment", his ta.rget outturn was increased to 3,000 
square miles a year. The older surveyors were invited to follow the new system, 
and Brown and Birnie Browne alone continued as before [ 222 ]. 

With his indefatigable energy and boundless enthusia.sm, young Lawrence, who 
had none of the true surveyor's craving for precision, did not foresee the impossibility 
of getting trustworthy results from work of this nature [218]. Thomason, who 
was now Secretary to the 100801 Government at Allahiibiid, as well a.s Bird himself, 
sensed the opposition felt by Bedford, who protested vigorously when he found the 
change introduced without reference to himself, the official survey a.dviser ; 

It has recently been intimated to me ... that an increased establishment ... to accelerate 
progress has been sanctioned for Captain Lawrence. . .. 

Nothing, bowever, ca.n ... be more injurious than these innovations on what was settled at 
the survey meeting in 1833 [213-4] .... Additional work ... in the civil branch of the survey has 
QOW been imposed by the recent order for furnishing complete khusruhB, whilst the ... only 

I Rev Bd. WP. 8-9-35 ( 41 ). '10 m. NW. of Me.rut. I from DSa. 11-11-37; Rev Bd. wp.21-1I-37 
(65 ). 
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real chec;k on the field me&"Ul'ements hlWl at the lame time been removed by the abolition 01. 
the interior profeasional8urvey of the cultivation .... 

Yet this is the period chosen ... to increa.ae the general duties of superintendence .... A1rea.dy 
tbe local "uthorities are bAg:inning to prescribe what ought to be done by Surveyors; ... a more 
pernicious system of interf~rence could not prevail. If "ccelerated general progress be required, 
I ... urge ... new independent surveys with a responsible officer "t their head. instead of impos. 
ing on surveyors-who have already qllite enough to do-a mere nomin,,1 responsibility for 
operatiOM which they cannot effeotually cheok. 

A trial of near five y"ars has now proved that the scheme adopted at the BUrVey meeting 
hIWI generally worked well, and the results have very closely corresponded with the estimate 
of annual work tben ma-ie .... Without the slightest referenoe to myself, the Sudder Board 
have selected for extra professional duties a young and comparatively speaking inexperienoed 
offioer who, whatever his zeal, ... has hitherto ... exhibited evident marks of overh&ate, while 
some of the oldest and best officers in the department ... have been plWlB9d over .... 

The profession,,1 survey ... iB ... barely suffioient ... to ensure the degree of aoouraoy required. 
A great 6.aoa.1 survey of this nature is seldom ... more than once executed in any country. It 
is now intimately combined with the Groat Trigonometrical Survey .... Tho towers of the 
main arc are not only employed as points to close on .... but an annu,,1 retwn [is] rna.d.e to 
the Surveyor General of 1\11 conspicuous objects [233 ]1. 

He wrote even more strongly to the Surveyor General; 
I.. .submit to you a. hea-i of the Survey Department a copy of one of my letters to Govern. 

ment •.. , that I mBy not be held r"gponsible for what ha~ beon llecided on without reference 
to my"olf, nnd is ... likely to prove highly injurious to accuracy .... 

Extraordinary exertioJl8 nnd superior talent can alone. on such extended operations &8 

3,000 squoo-e miles per annum from each Surveyor. ensure even that approximate accuracy 
which ... is so essential. ... There will be a general effort IIfter area. while the errors it may 
lead to cannot be di.covered until it i~ too late to correct them ... . 

Under a sincere cOO\'iction that this spirit of innovation ... an-i cl'llving for area cannot 
but prove seriously detrimental to the professional results. 1... place this ... on record in your 
office where ... the ultimate and only true test of our gonoral work can be appliedl . 

Bedford's tra.nsfer to the lower provinces relieved the tension, and left all the 
surveys of the North-Western Provinces under the direot control of the civilian 
secreta.ry of the Ren'nue Board. His request for a transfer of his drawing esta.b
lishment from AlIa.hiibad to Ca.lcutta. [345-()), to carry on the prepa.ration of general 
maps, led the Board to protest against any possible resumption of his control 
over their western surveys; 

The Surveyors under the Board's immediate superintendence have accomplished nearly 
double the quantity of work which they effected in Major Bedford's time. and at a far cheaper 
rate, on a system which met with his most decided opposition. and there is every relWlon to 
suppose that the many obstacles whioh existed when Major Bedford BCted under their own 
eye. the reluctant a.saent which he yielded to their views of improvement. and the tardy co. 
operation with which they were executed. will be increased when he is removed from their 
influence, .and in constant communication with the officers of another Presidency who, it is 
believed. are by no means so urgent in completing the ... survey and settlement expeditiously 
as the function~ries of these Provinces3 [ 179 ]. 

Bedford was exceedingly hurt at this charge, 
injurious and unfounded. brought again~t me by the Western Board .... To the best of my 
recollection. the Govenunent orders for the extended scheme of survey did not reach me till 
about the mid,lle uf O~tober 183;. and ... Bo far from" tard.v co· operation ..... every arrangement 
in my powor was m .. ,I" for combining the Bundelkund and Allahabad BUrVeys, increasing 
Captain Lawrenco's e8tabli~hment. supplying him with additional instrmnents, and ensuring the 
accuracy of his commencing meridian [226] .... 

That I was decidedly opposed to the 3.000 square miles per survey scheme I readily allow, 
and the grounds of my opposition were at the time reported both to His Lordship and the 
~urveyor General. Time alone will show their truth or fallacy. but ... mere quantity of the work 
IS not the sole test to which scientific operations require to be subjected •. 

,!,homason saw no reason why kha.srah survey by Indians aminB, cheoked by 
Indian partal staff, under the control of professional surveyors, should not give 

I DSG. to Thom .... on. Sac. to NWI'. Govt. 12-10-37. DDn. 301 (204-13). 'DDn. 301 ( 198-203), 
~1l-37. • from Rce Dd. WP. \3-3-39; BBC. \0-10-39 ( 6 ). • from Bedford, 6-9-39 ; ib. ( 11 ). 
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all the aoouracy required. He was delighted with the inorease of outtl1l'll, ; 
The main cause of the reduced expense and inoreased rapidity ... iB ... the ... plan ... to diBpeD88 

with the interior professional survey, and to mellSUJ'e the whole of the interior, waste &8 well 88 

oultivated, in the native malUler, i.e., by aumeens. 
The obje<'t ... was to Aa,'e the time a.nd expense occupied in the interior profession&l 

[rrurvey ]. and to [ ell8ure ] greater attention to the khU8N'h survey. The first object was fully 
answered, the rate per square mile being reduced from 20 Rs. in 1836-37, before the change, 
to Rs. 12 in 1837-38, aft-er l.he change. I am not sure that the latter object has been obtained. 

The great difficulty hM always bean to impress the Surveyors with the gre .. t importance 
of the khusreh survey .... That survey was perhap" never 80 well conducted as in Goruckpore 
and Azimga.rh on the old systeml, ... but then it was very expel\Rive and slow (rn, 52; 
IV, 210 J .... Rapidity of execution is inconsistent with very great ac('uracy unless combined 
with sustained vigilance .... It is impo"sible to fix the precise bOlmdary where diminished 
accuracy cOWlterbalonces increllAed speed2 . 

Thoma80n thought that the revenue surveyors rather overdid their striving for 
preoision, "looking at everything through 0. theodolite "3. This represents the 
general point of view of civil revenue officers right up to the present day. The 
average Settlement Officer only requires sufficient information for a fair assessment 
on every holding, including a plan of its limits that shall be reasonably accurate 
and readily recognizable on the grOtmd. He is only disturbed by gross errors and 
is not interested in a genera.l map [ 2II-2, 288--90]. To quote Markham once more; 

The surveys of the ~orth·\Yest Provinces were made at 0. galloping rate ", .. eh season, owing 
to the presglrre of the revenue officer~. who wanted to complete the settlement. The result 
was that the maps were the merest, and most inaccurate. skeletons, while topographical details 
were altogether omitted [ 227]' The slrrveys were confined to the actual definition of village 
bOWld,uies, and the work on opposite sides of a river were never even cOIUlected .... 

Most of the original village plan.., bOWl. I up in folio voI1=68. were destroyed in the mutinies, 
but those of twelve .listrict« were sllovecl and deposited in the SUr\'eyor General's office at 
Calcutta [ 2I 5 ]. 

It would be ridiculous to attempt tu use the uhl revenuo skeleton m .. ps of the North·West 
Provinces a.~ a b ... oi8 ... fnr any useful purpo8e~ [ 289 ]. 

DISTRICT SURVEYS: DELHI & NORTH-WEST 

The revenue survey of Delhi had been started in 1822 by Thomas Oliver who 
had completed mOllt of t.he southern districts, Gurgaon. Rohtak, and KarniiJ or 
Panipat, before handing over to Simmonds in 1829. The territories of Delhi at 
this time also inoluded the present district.s of Delhi, Hissar ( Hariana), Ambiila., 
Ludhiiina, and Ferozepore, the Company's villages being much intermixed with 
those of the Sikh chiefs. 

By season 1832-3 Simmonds had worked north from Rohtak and Pii.nipat 
into Ambiila6 where he found that "disputes about land have long proved a stumb
ling block to the ... scientific survey". His surveyors were scattered over a wide 
a.rea, even into Hiinsi, as villages were reported ready for survey by the civil 
authorities. At t.he request of the Polit.ical Agent in the Simla Hills he took up 
survey round Sa.bathu but was refused permission to draw his salary bills there, 
and ordered to confine himself to work in the plains r 349]. His party was moved 
to Azamgarh at the end of 1833 [ 223 ]. 

In 1837 the Commissioner a.t Delhi asked that Williarn Brown who was under 
orders for Hissir should ta.ke up the survey of scattered areas in the territories 
administered from Delhi ; 

A mere googr .. pbical survey of the isolated tracts of Bulubgarh, B .. hadurg .. rh, Huseen· 
gurh. [south of Delhi ], will take very little time, and as it seems highly desira.ble (in order 
that the blank ~pace8 in the general revenue survey map may be filled up), ... early 

'Thom ... on bad been Collr. Az&mg&rh 1832-7. 'from Seo. to Govt. NWP.; Rev Dd. LP., 14-10-40 
( 6 ). 'Morria ( 115 ). • Markham ( 180-1). • "'DIO. 1 ( I, 4, 10), Ambiil .. ; I ( 7. 9 ); K&mil,3 ( 6-9, 
16, 18); Rohtak '" Rewiri, (SimmoRds 1830-3), 1m10. 8 ( 18), Delhi Territory with vill&ge boundariea, 
1822-32. 
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~enta [may 1 be made by the Political Agent or Commissioner, Delhi, in commnnioation 
with the native chiefs to enable Capt. Brown to take them up 118 ponvenient. 

Ferozepore Jagepr1 270 square miles-BacIshahpuor, 150-&l\8ee Distt"it't, inclmling 
Jumalpoor & Tohallal , l,620 ... ---Captain Thoresby',.a country of Janaee Distriot, l,120-
Paneeput 19- Umbala, 40--Soobathu, 20-Artillery ground, Karnal, 20 .... Only about 600 
square miles will require khllBrah survey. This work will complete ... Delhi Territory .... 

Next ... is the geographical survey of the independent stateR in the Delhi territory. The 
Jhyjeer country being nearest Delhi~ wUllld naturally pome first; ... ahollt 2,080 square milel. 
The Rutlamgarh alld .Theend coulltries, 800 square mile" each .... The Kurnal and Koonjpollr 
Nawab's pm' .. eBl<iolls, together with the Putiala and Bikaneer territories, and &hawoJpoor ... 
are the moot extell~i\-e of all, anr! there are a number of smaller tract~ ... not paying revenue5 . 

Brown moved to HisBiir in January 1838 with orders that 
stony and rocky tracts are to be clearly marked off to show distinctly what fertile hmcIs Bllist ; 
only such land to be rated as fertil" 1108, ou beiug brukeu up, will immediately yield a returns. 

Called awa.y to survey the Dehra. Dun [220], Brown was back in Hi8sii.r 
before J anusry 1840. " On the Governor General's verbal orders" he reported from 
Hii.nsi on the Ghaggar and Saraswati rivers: "The Soorsoot.ty River was come upon 
quite unexpectedly .... Next year the survey ... of Sirsa and Raneea in the Bhuttee 
States will enable the plan and report on this river to be completed"7. 

His programme for 1840-4] included a geographical survey of .. Bhuttecana "8 

and its disputed borders and a report on "the slope of country and possibility of 
irrigating it ... from t.he Sutlej or any other source". Lines of level to the Sutlej 
would" add much to the researches of Capt. Baker" [246, 390 ]9. 

He continued survey of these frontier areas till April 1812 besides having 
soattered detaohments nearer DelhPo. He writes from Jagiidhrill that "work in 
progress includes scattered patches in Bhutteea States, AmbiUa, Ferozepoor, 
Ludhia.na, etc.. from the Jumna to the Ghagra "12. His maps are mostly of a 
geographical nature on the half-inch scale, and projected on a square grid, sides 
800 Gunter's ohains or ten miles. They bear titles and notes sueh as-

Villages re~eiveci from Sikh Chier.. adjoining the BnttE'e Territory, including Ubohor. 
Borne villages recei\-ed from Puteeals. & Kythul-wRSte lands given lip to Beeksneir & BhawsI. 
poor; boun(lsries in part settlerI b~' "Iajor Thoresby-cecled ,-illages in the District of Hissa.r, 
in the season of 184U-Map of the Bhuttee St.Mes, including the BuhawlIlpoor ('olmtry situated 
between it. and the Ghars. of Hyphasis River13. 

Between 1832 a.nd 1835 Nathaniel Hodgei!l, one of the sub-assistants on the 
Delhi Survey, was lent to Wade, political officer at Ludhiana, whom he accompanied 
on a reconnaissance down the Sutlej to Mithankot. His many surveys included one 
of Ferozepore and its cantonments on the one-inch scale with the country ten 
miles east from the Sutlejl4 [273]. 

MEERUT TO MUSSOORIE 

Meerut Division comprised the districts of the upper doiib, Bulandshahr, Meerut, 
Muzaffarnagar, and Saharanpur, with the Dema Dun. Willillm Brown had started 
the. survey of Sahiiranpur in 1826, and in 1830 was working in Bulandshahr. His 
ass.lstant George. Frase~ held charge in Muzaffllrnagar till transferred in 1832 to 
Telieve BedfOl'd m Rohilkhand15. Areas to be served by the new doab canal were 

1 Fero.epore Jirki, 25. m. NE. of Alwar. '4,) m. N. of Hi •• ilr. '(,has. Thore"by ( 1703-18(J2) Ben. 
!nf.; SUIl.t. ~!lBtti States IS37-4~. 'Jhnjj.r, 20 m. s. of Rhotak granler! to Oeo. Thomos [n: 57). 
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left as late as possible1 [ pI. 13]. Bulandshahr a.nd Muzaffarna.ga.r were oompleted 
E'arly in 1834, and during season 1834-5 the parties were principally employed in 
Sa.h8ranpUT where Brown again had trouble [m, 4II-Z ]. 

The people ... resist proceedings, and ... would commit violence if I persisted in /l:oing on ; as it 
is. thev seize the chain, throw down the flags, and commit other acte short of actual blows .... 
The p~opl(\ ... are stubborn Goojurs, 110 class that will aI-ways give trouble abont bOlmdaries if 
they poBBible can, and when 0. case is settled today they are ready to dispute it tomorrow .... 
Zamindars of Nanoutee ... attacked my party, broke the flags, and beat my measurers'. 

After completing bOlUldaries with Aligarh8 on the south, and with Begum 
Samru's lands in Meerut, Brown moved to Hissar early in 1838 [219] but was called 
back to the Dim to survey laIld~ allotted for tea plantations. 

A scientific survey of the whole area will ... be necessary, i.e., of the interior of each grant 
IIoIld village, as well as of the mere bOlmdary .... Yon will mark off the limits and positions 
of the existing grants, and at the same time be prepared to express an opinion Q8 to the moat 
expedient distribution and allotment of the whole tract4 [ 1684]. 

His survey was welcomed by Frederick Young, Superintendent of the Dun; 
Grantees have put up their own bolmdsry marks, but altho' put in possession, and permitted 

to commence operations, these bOlmclary marks cannot be considered finally fixed till a full 
investigation of...objections ... by zemindars-whose bOlmdaries they may interfere with
whose cultivated grOlmds they may embra.ce---<>r whose pasture land, irrigation, or waterway 
they may intercept-has been ... decided by competent authority. 

Hitherto I have declined ... this important duty in the hope of ... an experienced, responsible, 
Revenue Surveyor carrying it into effect. You can imagine how highly gratified I am to 
find that we are likely to have the aid of your experience and advice ... . 

It is very desirable to put an end as soon as possible to an doubts ... regarding these tenures, 
and this cannot be effected till the bOlmdaries have been irrevocably detennined on the spot, 
the area surveyed, and a kuboohat registered .... 'Vere the boundsries of the first grants taken 
by Lieut. Kirke [ 167-8], ... )lr. Powells, onoe clearly d!lfined ... a system would be established 
which would render the completion ... comparatively easy·. 

Brown had to point out that the Revenue Surveyor's business was 
limited to the measurement of the lands pointed out to him .... He is strictly prohibited from 
investigating claims to lands, or the rights and immunities of any dedcription .... These 
matters - ... before he begins-... should a\l be settled by the local officers, who would barely 
have time to perform this duty before October next, when the survey would commence'. 

Brown completed his survey "in a masterly manner" by the end of 1839, and 
his maps of the" Eastern" and" Western" Dun shew all the holdings acknowledged 
at tha.t time, as well as the topography from the SiwaJiks to the Mussoorie-Landour 
range8 [pI. 17]. The village maps of the Eastern Dun, scale four inches to a mile, 
are still preserved. every page signed "Wm. Brown" between March a.nd May 1839. 
They distinguish" cultivation - cultivation lately thrown out - fltfor culti vation
not capable of cultivation within reason - saul and khair forests" 9. Some villages 
are linked up by traverse with their small deta.ched" cooks". A separate sheet 
named " Koodal " of only 18 acres has a note ; 

There was some difficulty in getting these Ia.nds pointed out. and being quite unoccupied 
and waste accounts for the difference with the khusruh measurements. The zumunder wishes 
to leave it altogether; it has not been tilled for about 4 years past. ~o irrigation10• 

After two more seasons west of the ,Jumna, Brown returned in March 1842 to 
take up a large-scale survey of Mussoorie and La.ndour, where hill-sides are steep 
and thickly wooded, a very different proposition to the plains of the Punjab; 

The object desired ... is a correct plan of each estate or compound, exhibiting its boundary 
and superficial contents. To obtain such a plan, a measurement must be made along the 
boundaries, often leading from the lowest kurl, or valley, to the highest peak, ... reduced accord· 
ing to the inclination of the pla.ne .... If it was only required to lay down the positions of 
dwellings, the most scientific [ method] - and at the same time the most simple and short-

I from Brown, 2-8-31; BTa. 27-12-32. 'from Brown, 5 &: 20-10-34; Rov Bd. WP. 14-10-34 
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, from Brown, 21-5--38. "IoIBIO. 16 ( 20-2 ), 17 ( 54-5), I K ( 10 ), 23 ( 59), 25 (55-41), 57-31, 28 ( 5S ) I 
OBO. Lit.. ( A·27), w. Doon, lithd. Allahibid, 11i-:J-.4I; .how. DDn. c"nal., C .. utley &: Kirko, IlBIO. 1815 
(11-3); 10 Cal. (210). I Sal = .laMea .oblata; "hur=pi" ... hi"""aYf"~i.. 10 .. BIO. Rev Svy. 
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... woulrl be by trlgonometric .. 1 operAtions, but the groot object ... iR to define the extent of estate!! 
alonll: their respective bowl(laries, so that the pla1l8 may be of 1111" in o&lle of dillJlute8 .... 

The proprietors are very parti"nl .. r ahollt their bUluldarie8, and ... they would prefer as mllch 
attention being paid to rlotine them B8 WB8 consistent with a moderate acouracy ... in preference 
to a t.riangulation giving a rew point<! ... very correcUy. 

The 8cale l is fOllr timeR larger than the Revenue Sun'ey p1a1l8, an,1 I should think would 
answer the purpose of the Rmallest div:isiul18 of property. There will be a general plan of all 
the estAtes ... on A Rcale of 40 chains to III inl'h, or 2 inches to a mile. 

Th" four theodoliteR at the di>lpmll,1 of the Slll'Vey"r arc not cap .. bl" uf observing horizontal 
angles where the depression is gr"ater than 17° or elevation more thAn 36° .... Being in very 
good order, horizontal nngle" properly observe,1 with them ought to be correct unrler inclina
tions of 20° ... , This surve,' will in effect be one of levelling by the theodolitp, ... well BiI the 
UBUal course of survey. Ti", Rurveyor mllHt be instructed to level his instrument<! CArefully. 

Some proprietors ",nd tfln",nt·. mill:ht bo expected to object to a mea.snring p"r[.y going over 
their Iittlo gnrdeIlA, and diRtllrbing t he privacy of their premiaob by mewlUring around every 
house, and All:ain there are others who on evory occnsion unreasunllbly rancy that natives insult 
them, nnd take the law into their own hand. by striking "nd "busing them. Th" duty 
would rreqnently prove .. ,'ery lIDpleosant one to the sllrveyor2. 

Brown's maps arc still preserved and make an almost continuous series from 
Landour and Riijpur to Cloud End and Banog. They shew traverse oircuits and 
boundaries and most of the buildings of that periodS [ 164 n.2, 166 n.6 ]. 

At the close of the survey the party was broken up with the rest of the 
surveys of the North-Western ProvinceA. The amount of valuable survey carried 
out by Brown during the seventeen years that he had held executive charge 
[ Ill, 157 ] was very great indeed and covered an enormous area. He and Wroughton 
were quite t.he most capable of the Revenue Rnrveyors of this period. 

ROHILKHAND 

The ancient provinoe of Rohilkhand comprised two large districts l\Ioradabiid 
and Bareilly. and the independent State of Riimp\1\' [I: 55-Q]. The modern 
distriots Shiihjahiinpur, Bijnor, Budaun, and PllibWt were formed from 1814 
and later. The two BUrvP.YS started in 1822 under Bedford for Sa.haswiin [ Ill, 

154 n.5 ] and Bimie Brownc for north Moriidiibiid, or Bijnor, were still in progress 
in 1830. Browne held his charge until 1841 when his survey was closed down 
leaving unsurveyed a considerable area of undeveloped larai and forest land along 
the foot-hiUs4. His work was not of the highest quality. 

On Bedford's appointment to oharge of the revenue surveys in 1832 he handed 
over to George Frasor at Bareilly. It was possibly before taking charge that 
Fraser made a survey of Bareilly city, cantonments, and oivillines, whioh shows 
the sites of all residenoes, with 23 names of oooupants including that of Brig. Jacob 
Vanrenen. From these names the date of the survey appears to be 1830/2°_ 

Fraser. was relieved in IH36 by Ja~es Abbott who completed Bareilly District 
the followmg season, when he moved mto Pilibhit and then Shiihjahiinpur, which 
was oompleted before he reverted to military duty about October 18386• 

AGRA & CENTRAL DOAB 

The districts of Agra: a:n~ Muttra straddle th~ Ju~a, and with Aligarh made 
up the Agra revenue divlBlon. The Revenue CommIssioner of Farrukiibid was 

I 1~ illches to .. mile; 4-inch lit·hd. mGp, Govt. Litho. Press, (,,,,Ioutt..; 8 .... Smith. 11144; oao. Lib. 
A(6)- __ DD". ~te.(31l). '"RIo. 17( 1-11); 185 (11-3), Pa.rk Estate, 20 m. toineh. 'North 
MoradILL";;I, ".tl'., M~IO. 16.( I~), 16 (ill). 17.( :14-7). 20 (ij~-a, 60),21 (3,34). 22 (31,43-5,55), Z4 
( 46-:8 ), -~ ( a-ij), _6 ( 1. ) '. BIJnor, 10 Cat. (2IH). • .nuo. I~" ( 3~ ); Vl\llrOlWn d. 1828, but houae 
poSSibly .tllI held by family III 11132 ; 0 of the occupants n .. med were .. t n .... eillv ill 1!l32. • BILreilly . MBlO 
20 ( 1 ),21 ( 8 ), 24 (24-6); BIIlI"un, Ma[o. 20 (47 ), 22 ( 50) 23 (2 '/"') "4 ( 4'1 ) . ShihJ'Rhanpur' lIa-o' 
26 ( 17), 10 Cal. ( 222 ). ' ,- ,- '. , ,. 
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responsible for that part of the doiib oovered by the modern districts of Farrukh
abad, Eta.h, Mainpuri, and Etiiwah [287 ; pis. 3, II]. 

In 1832 the Collector of Muttra was making a sett.lement of part of his distriot 
on the left. bank of the Jumna, and was delighted to obtain the professional 
assistance of Robert Wrought.on to supervise his Indian measurers. 

Captain Wroughton, of the 46th N.I. stationed at )Iuttra, and for many years employed 
nn th" revI'nuI' survey of Goruckpoor [Ill, 152], has ... beE'n ctloll"ct on t" fllrni.h information ... 
,'n the subject, and ... with what f'stablishmant he would in 1\ cI'rtain tima survoy and map a 
givI'n number of estates [ 231 ]. 

I should be happy to fMilitate such a sun'I'Y, either by placing 1\ portion of the ... estabIiah. 
mant at Captain \Vroughton's disposal, or ... to enable t.hat officer to enterta.in native sur. 
"eyors better suited to his purpose. Captain \Vroughton would map and rl'cord in detail 
the area, cultiva.t.ion, boun,l"ri"8, of each estatl', an.\ the tehsildar would oollent ... further 
inforrnation ... as ... the besis or the sattlarnf'nt,l. 

Official sanction was given and Wroughton undertook to make a complete 
Mpographical survey of every village with" a congregated map of the purgannah", 
soale two miles to an inch, shewing "the boundaries of tho purgannah ... and suoh 
objects of general importance as are usually afforded in geogl'aphicalmapB ". He 
asked for an establishment costing Rs. 380 a month. The experimental survey 
which he then carried out was weloomed by the Allahabad conference [ 213] and 
brought into the official programme [214]. By March 1834 when he applied for 
siok leave to the hills he had surveyed 1,000 square miles and left "the maps and 
other documents in suoh trim" that his assistants could finish them 0lf2. 

His work included 8·inch surveys of the oities and cantonments of Muttra. and 
Aligarh and another on the 4-inch scale of the town of Surir3• For the khatJf'(Jh 
surveys he had the assistance of James Rind during 1835. Having finished the doiib 
area of Muttra in 1835 he took up the survey of Aligarh, and the southern parganas 
of }'arrukhabiid, which had been commenced in 18,,3 by Henry Lawrence [214 ]. 

Lawrence had started survey in Farrukhabad in October 1833, having to raise 
a new party with the assistance only of two sub-assistants from north Moradabad, 
" whose misconduct and uselessness led to their dismissal" [388-9]. Yet, writes 
the Revenue Board, ;, the operations at Farrukhabad far surpassed those of 
Bareilly and Moradabad, and rank on a par nearly with Agra and Saharanpur, con
ducted by the two most zealous and able of the old surveyors" [Wroughton and 
Brown ]'. Lawrence and his part.y were called away in 1835 to Gorakhpur whioh 
had been given priority [215 ]. 

In 1837 after some hesitation, Wroughton pleased the Board of Revenue by 
<Jonsenting to work on "the system of extended surveys" and W&8 given the extra 
assista.nts and establishment necessary [216]. He was then direoted to survey 
"Sirpoorah [now Etah ], Mynpoory, and Etawah "5. 

He had unusual difficulties in Etawah during season 1838- 9, the ground where 
the Chambal joins the Jumna being very muoh cut up by ravines [il, 28 ; IV, 25 ]. 
He was unable to run his traverses so as to give .. a separate professional survey 
of...eaoh mouzah" and the Settlement Offioer W&8 muoh disappointed with the 
resulte8• In 1840 the party was transferred to Mirziipur [ 228 ]. 

Wroughton's surveys were generally of a very high standard, and the Surveyor 
General later refers to "your own beautifully executed surveys of Muttra and 
Agra" as forming" most valuable materials" for the Atlas sheets7• 

In 1838 Fordyoe W&8 moved up to survey Agra district in whioh Wroughton 
had only made a start, and he oontinued with Maxwell as assistant from November 
1838 till July 1839 when he took sick leave. Maxwell surveyed the oity a.nd 

'to Comnr. 22-3-32; BTe. 15-5-32 (47). "from Wroughton, 5-3--34; BTO. 31-3--34 (28), 
• Aligarh, MBIO. 18i (26), Muttra oit.y 27 ( 1 ), hy M. Daniell. 1833. • Rev Bd. WP. 10-7-36 (1-2), 
• Muttr ... 19 (11), 21 (111-20), 22 (27, 38, 40, 54), 23 (7.8,32,34). 26 (2,5,7) pargana Mo.at. 
Aligarh, IlBlO. 19 (20-1); 24 ( III~). Sirpura. 17 ( 52-3). Maiopuri, 22 ( 13).23 ( 30. 33. 36, 58).26 ( 13); 
Etiwah, 21 ( 13). 2~ ( 42 ) 23 ( 46). 25 (49-61); Farrukhabad, 21 (42-3) 22 ( 1,50), 23 ( 40, 37-8, 50). 
22 25 (43),211 (4IHl): Rov lld. WP. 3--11-37 (71-2). I (Juhbino, I (33); Map, MBlO. 25 (49). 

1 DDn .. U4 (174-9), 8G.toIJSG.3\-7-4.'i. 
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oantonment 1838-9, and completed the distriot by 18401
• The Settlement Officer 

partioularly appreoiated the work of the surveyors in "filling up the Collector'. 
oolUlD.IUl in the khU8I'o.h lIB seemed expedient and advantageous", but 
in the area surveyed in 1838-9. the year following the (lrought and famine [ 1,56]. from the 
imposaibility of procuring even decent lillleeDS for the 9llrVey work. and other cal1S9B, tho IIW'vey 
work could not be characterized 811 pOOllOsaing I>doquate 6001tro.Cr· 

A few villages in the north of Aligarh were surveyed by William Brown's party 
during 1839--40 [ 220 ]. 

GORAKHPVR & AZAMGARH 

When Wroughton's survey of western Gorakhpur was closrd down in 1830, the 
Revenue Commissioner, Merttins Bird, WIlB authorized to prepare a khasrah survey 
without professional oontrol ; 

A n!\live Superintendent. and .. Deputy Superintentient of Surveys Hhould be employed 
in the Gorru('kpore Distriet, and in the Chuddeh of Azimgur .... Parties of surveyors, ten in 
number, superintended by I> head surveyor, ... should be employed ... M qualified persons ... 
might be fOlmd .... If ameens be extensively employe, I, I\I1d European officers be plMed from 
time to time ... to verify the statements prep .. re,I, ... we think th .. t the settlement of these 
districts may b" compl"ted in three or fOllr years3

• 

In 1832 James Thomason was appointed Colleotor of .Aza.mgarh that had just 
been separated from Gorakhpur Distriot, and the following yoar took up the settle
ment of "Chuklah Azirugurh" in the north-west part of t.he district.. 

Pergunnah Niza.mabad .... the Ia.rgest and most important ill the district. was first 
selected for set,u"ment soon after th", PllBBing of Regn. VII of 1822 [rn, 152 n.2, 159 n. [ ] and 
was the field where every young offiper first attempted to make settIem"llts .... 

All these opero.tionR wer" recMt on the m,,,lel adopted in Reg. IX 1833'. The profe!lSional 
survey WIl8 ponducted hy Capt. Simmonrls, whilst, the field me3lmrement, where it had not 
been already completen. WAS connncted by the revenue authorities. One great evil of this was 
that the revenue Rurvey, "sped .. lly on its first cornmenr'ement in 1833-4, was far from correct. 
The interior Rllrvey, eRpec'i",lIy, WIl8 often cOlll!i,lerably in excess of the truth, as .. .is likely to 
be the CRB6 wh"ll it is not checked by the native nel,1 mo .... urements. The clllturable land 
was also ... considerably in excess. from an opinion helrl by the surveyor that .. 11 land which 
would product> anything wh .. tever should be clMSed under this head6 • 

Simmonda and his party moved down from Delhi at the end of 1833 and found 
it impossible to work fast enough to please Thomason , who reports in March 1834 
that the operations ... hl\ve been con(ined ... to the central and Routh·e .... tem portions of per
gunnah Nizamabad. Captain Simmonds is now closing round in t.he south·west corner. and 
we hope that before the termination of the season 1\ portion only of th" pergunnah, perhaps a 
third or fourth in the north-west corner, will remain unsllrveyed. 

Captain Simmonds consirlers it of importance ... that the survey should be carried on as 
connectedly .... possible .... The su('cess of our ... pltm'I ... depends on ... being punctually supplied 
with our maps, native and s<"ientific, as also oomputed areas, &c .... Captain Simmonds ... is now 
Betting hi. .... aumeens to work, and preparing the field maps in the newly selected pergunnahs. 

He writes to Simmonds two months later asking that 
the BltrVey be completed by the end of January. o.nd that by that date we Me furnished with 
the musahat [21 Z n.3 1 and scientific maps of the whole pergwmahs, aud with the oomputed 
cultivated. uncultivated, and total areas, ... and that these papers be fttrnished as reguIarly .. . 
BB completed, i.e., in equal portiolll! at the oonclusion of each week. fortnight. or month ... . 
They are to be the ground. work of our settlements·. 

Simmonds oould not promise suoh outtum ; two of the parga1l48 to be surveyed 
contained as ma.ny as 1013 villages; 

I could not with a perfeot establishmont undertake to furnish more than 80 to 100 villages 
per month-area results and rough field plans-as the survey progresses .... I could not anti-

'Agra, .,RIO. 19 (32-3) 20 (30,44,46); 21 (2,5). 23 (9-1\); 2"' (3-7). 'Rev S.y, (lllllio I. 
( 160-71); R •• S"", NW P., ( 229). 'B to CD. Jud. &: Rev. 23-8-31 ( 7 ) ; BRO. 14-2-32 (36). • the 
reeuJ.t of the Alhiliahid confonlll08 [2131. • Report by Thomason, JASB. YID ( 126) Feb. 1839; NWP 
8el. Ill, 1855. IIV (15li of oeq.); paras 113-60. 'from Thomason. 27-3-34 &Dd 7~. _ 
~3", ( 63). ' _.v. 
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oipate quioker progress, ... working as the survey now does under presoribed rules and forllll, 
not applicable in the survey of snmll villages. . .. 

The work you layout for the ensuing season co.nnot ... be accomplished unless it be under. 
revision ... of establishmEmt, and the necessary instruments and books of logarithms .... For tbe 
l.t.ter I .m entirely dependent on priv.te lo.nsl . 

Thoma.son appealed for a l.a.rger survey foroe ; 
I expect to obtain an increase of 25 per cent on the revenue of the district. About 2 lskha 

per annum is the .mount we may setUe if the survey supply us wit.h the work in time. A 
s&crifice of half of this will invol,·., a loss of 25,000 Ra. in a single year. The question thus be. 
comes on" of simple ~ost .... I hope its value as a judicial measure to the prosperity and corn. 
fort of the people will also be taken into account [ I8l]. 

If the proposition for an increase of establishment be entertainerl, it remains for considera. 
tion whether the increase be given by 8trengthening t.he ... party now here. or by superadding 
an entirely new pnrty, complete in itself .... 

Captain Simmonds propoS8R to take groups of ... villag"" of a convenient size. '" include 
them in one circuit. and fill in the included villages as thuugh they were the interior of one 
large village .... This sort of survey. though more expodit.ious and cheaper. is less accurate. 
and is left more to native a/,'Oncy .... It is a great object to secure accuracy .... 

This work I am anxious to have surveyed a",1 settle!1 in 3 season... I can engage that 
no delay sho.lI be experienced ill consequence of bOlUlrlary disputes!. 

Bedford thought Simmonds' slow progress due 
chiefly to the very inefficient. state of his nat·ive establislunent .... [He should] forthwith 
give his serious attention to the instnlOtion of 0. proper number of Bmart native lads. 
Hitherto he has made lit.t1e or no URe of native surw)yors 011 t.he bOlffirlary work. nor ... as 
rlraftemen or calculator" .... His European establishment has bet'n employed on what natives 
have elsewhere principally perfonned. 

He asked Simmonds, who now had Fordyoe a.s assistant, why he oould not turn 
out BS muoh work as other officers, for example Brown or Lawrenoe3• and Simmonda 
promised that for season 1834-5 the Azamgarh survey would go ahead . 
at an equal rate of progress with any Surveyor similarly situated. and ... bear comparison ... 
with the Delhi survey of 1832-33 .... My letter to the Collector ... w!I.B written just as the 
present field ... work was about closing. The experienpe I then had was very discouraging. I 
had been suddenly removerl when the seaRon was already advanced .... This ... broke up the 
native establiahment ... previou.~ly entertained. and when I arrived here I foun!1 the nature ... 
of the profesaionsl work so entirely unknown-the p"ople on it were foreign to me and I to 
them-that I experienced considerable diffioulty in organizing an efficient establishment. 

Added to this •.. , Nizamabad perglUlIlah wa.~ totally unprepar"d for ,mrvey in oonS8' 
quence of numerous bOlmdary disputes which cramped and shacklerl m~' exertionR4 . 

He showed how t.he small size of the Azamgarh villages involved a correspond· 
ing increase in the number of traverse circuits, and thus increase the duties 
of the Superintendent that are already so arduous in the field. exceeding more than 12 hours 
per diem .... In the beginning of the present season. Mr. Goul<l'8 survey in Hansi [ l19; pI. 23 J 
exceeded 40 square miles per month. and in Nizamabad with !Iifficulty did Mr. Gould get 
through the survey of about II square miles in the month of December5. 

Output improved when a second party raised by Robert Terranneau commenoed 
work from November 1834, and on Simmond's resignation three months later his 
party was taken over by Fordyoe. Thoma.son found, however, frequent disore
pancies between Terranneau's traverse control and the detail field measurement, 
though both were now under the profeBBional surveyor. 

It had previously been the custom to measure the village before the boundaries were fixed. 
This pernicious practioe had gi ven rise to endless intrigues. ... The imperfections of the boundary 
work ...• ffect the value of the survey, at least in the eastern and southern portions of the per· 
gunnah, which were surveyed in the first _on. ... In the western and northern parts. 
which were surveyed in the 2nd season, there is little or no fear of errnr. '" 

The IIIlI'vey ... of pergtIIlllBh Belhabans, ... 11134-5. was conduct.ell unlier the immediate 
superintenrlence of Lieut. Fordyce ... in a superior manner' .... 

I Crom Simmonds. 30--6-34; BTe. 4-8-34 ( 83 ). 'from Thom&8on, 2-7-34; 8TO. 4-8-34 (83). 
'from DSG. 11-7-34. • Cram Simmonds. 7 & 11-9-34; BTe. 20-10-34 ( 49 ). • from Bimmonda, 16-11-34; 
ne. 2O-1(}"34 ('9). • Aumgarh, FordY08, IQIIO. 20 (20, 61), 22 (8, 37, 18-20 I, 23 (31), U (17), 
l-Inoh riIlajJe p\a.u. 1896 Fordyce, IlBIO. Rev. Svy. 
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Pergwmah Deogaon w .... surveyed by Mr. Terranneau in the 8ea11On of 1834--3, and settled 
by myself in 183S-6. The boundaries were very well laid down by the native.Deputy Collec
tor, ... This pergunnah was unfortunately chosen .... The villages often conslBted of broken 
fragment. of land, ." some mert! fields, ... scattered about at considerable distances. .., 

The native measurements were frequently approved and passed .... agreeing with the pro
fessional when the areas wore t.otally different. The professional survey itself is often grossly 
incorrect ... in its representation of the cultivation, and ... the boundaries. The native maps 
have received scarcely any check, several of them are soarcely int,elligible, and, in many, 
fields belonging to different pel'llOn., different puttees, and even different mehais, have been 
grouped together in one number. 

The porgunnahs of Gopalpnre, Kowreeah, Ilml Atrowleeah Tilhenee were surveyed by 
Lieu!. Fm'dyeo in 183.j-6, and .",ttled by Mr. Montgomeryl in 1836--7 .... The survey was 
well conducte'\. These pergunnah. are undoubtedly the best surveyed in the district. 

Unfortunatelv Terranneau's work of 1835-6 was no better than that of his first 
season but, by tile tim!' thill was shewn up by Thoml\Son's settlement operations of 
1837, he had been transferred to charge of the Bundelkhand survey, and it fell to 
Brind to make the necessary resurvey [215, 230 ]2. 

At the end of IS3fi it was decided to take up the survey of QQrakhpur-which 
at this time included the present district of Basti-and, to push this through with 
vigour, no fewer than four partiel! were employed3 • Lawrence brought his party 
down from Farrukhiibiid. and Rind. who had been assistant both to Brown and 
Fraser, raised a new party. In 1836 Fordyce brought. his party up from Azamgarh, 
and was followed by Brind in 1837'. 

Fordyoe commenced in the pargana of Amorda that had been surveyed by 
Wroughton ten years before [Ill, 152], and the Revenue Board suggested that 
where the boundaries coincided with Wroughton's 
nothing more is needed, but if they differ a new map must be made, or the old one corrected, 
whioh ever the surveyor may prefer. A kh88l'ah survey will be required, which the Board 
would prefer to have conducted by the Surveyor as usual, but if that officer should find 
Captain Wroughton's maps obviate the necessity for a fresh professional survey, and the 
heavy charge of a khusrah Aurve~' detain him from work which he could otherwise co.rry on 
elsewhem, the Collector migi-tt be directed to superintend the kho.srah6 • 

After some discllssion it. was agreed" that a new survey will cause the least trouble". 
It was indeed regret.table that Wroughton's painstaking work had to be scrapped, 
but the experience and knowledge gained had been of oonsidern.ble value. 

It was while he was on leave from QQrakhpur in 1837 that Lawrence met Bird 
and Thomason at Simla, and offered to produce at least 3,000 square miles of survey 
in the seascn, provided he was given the establishment. Early in 1838, therefore, 
he and his party were moved to AUahiibiid for him to put the new system into 
practioe. Later in the year Fordyce's party was moved to Agra. During the rains, 
on the outbreak of war with Mghiinistiin, both Rind and Brind were oalled away to 
their military units, and their parties were broken up when the survev was brought 
to a close the following year, 18398 • • 

In a final review of the survey and settlement, the Directors commented that 
in Secunderpore and Bhudaon7 the operations 68 regards the permanently settled 16Jlds were 
generally restricted to the adjudication of the whole of the village area. An attempt was 
thus IIlB.de to define the limits of each estate, and settle the ... liability of ea.ch ... to the Government, 
Md at th" 88me time to enter on tho public records the ... approximate value of every mehaul. 

Tbe main benefit of this to the people was ... the final determination of all boundary dis
putes, ... and ... the facility afforded for the partition of property and it's tr.msfer from hand 
to hMd. The security to the Government for the prompt and easy realization of it's revenue 
was ... n.nother objoct of inealculahle value. 

1 Robart Montgomery ( 1809-87 ); DOS. 1827; arrd. 1828; Asst., Az~arh, 1829; LG. Punj .. b, 
185~5 ; DN B. • Secunderpoor, Azamgarh, Brind, MRIO. 23 ( 35 ). • Thom .... on sreport, Agra, I~ 12-37 : 
JASB. vm; Feb. 1839 (136). 'per order of LO. 1fWP. 4-7-36; Gorakhpor, I-inoh viUage plaoe. MRIO. 
Rev Svy. ; Lawrenoe. 1835-7; Brind, 1838; Rind, 1838; p4rgaflB maps, OOl'&llg .. bad, Amorha, Gorakhpur, 
lIIRIO. 19 ( 25, 34, 36! 40), Fordyce, 1838-8; 22 ( 2, 63), 23 ( 1 ), 25 (28). Gora.kb.pur, Brind; MBlO. 19 (48 ), 
20 ( 19, ~4, 36); Rmd, 21 (4),22 (23). Lawrenoe, 23 (21); 10 Oal. (218). • Rev Bd. WP. 11-10-36 
( 811 ). HRIO. 25 ( 29 ), Az .. mgsrh It Gorakhpor: all enormous p ... te-ap, 2-m. to inoh ; compiled Allihibid 
1939, very ol ... r; With parg""" bonnd .. ry. 'B .. Uia Diet. ; form .... ly B. A .... mg .. rh ; e .. rvd. by Brind, 183&-7_ 
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The Government subsequently received oasuran('AlS that gre8t benefit had acerued, 
and tb8t the opposition at first shewn ... had given plo.ce to ... satisfaction and gmtitude1. 

ALLAHABAD & CAWNPORE 

Allahiibiid Division, which included the districts of Fatehpur, Cawnpore, and 
Allahabiid, was t.he first to be taken up under the new system of" double establish
ment" introduced by the Board of Revenue in 1837 [216-7]. Lawrence was to I 

bring his party across from Gorakhpur, and absorb Terranneau's party working in 
Banda District south of the Jumna [227; pIs. I, Il, 23]. After protesting 
strongly agBoinst the Board's proposals, Bedford had to give way Bond in November 
1837 directoo La.wrence 
to arrive at the south.west boundary of the Alltl.habad District ... about the 15th proximo. On 
your arri\"al there ... establish a true meridian for your new operations ami, in oommunication 
.... ith lIlr. Paye ( .... ho has be~n directed to conduct a main circuit belt along the Jumna to 
connect the two surveys) to compare it with what he has been working on [217l .... 

As the Board appear very anxiolls for an f'()'rly oomrnellcement ... in thie district. you had 
better not enter on the survey of any new tuppah at G{)ITllckpor ...... After s.ett.ling the meri. 
dian with lIIr. Paye lIear Mhow 2, that gentleman will be directed to ma.ko over his party to you 
(Ternmnesll being on leave l, and you ,viII thon arrlmge ... filII ernploymEmt to both3 . 

With two assist!lJlts, Saunders Abbott and Stephen, Lawrenoe mBode rapid pro
gress under t.he new system, and when he was recalled to military duty in September 
1838, Abbott took up the survey of Cawnpore, leaving Stephen to finish off work in 
Allahabiid4• He completed the professional survey by the end of December, and 
asked that boundaries of Fatehpur might be cleared and settled, while he completed. 
the Cawnpore kha8rah. By October 1839, writes the Settlement Officer, 
that zealous and indefatigable officer had completed and made over all his maps, area books, 
and khasrahs to my office. To prove that Lieut. Abbott did not allow the rapidity of hie 
progreBB to interfere with the efficiency of his work ... about one third of the original khuarahs 
..... ere rejected [by him! l, and the lands remeasured. 

The Sudder Board of Revenue have particularly enjoined that the classification of soils 
should not be left to the eurvey establishment .... Unfortunately these instructions were not 
adhered to. and ... the khusrahs, when first given in. were exoeediugly erroneous in regard to 
soils and irrigation. The officer in charge of the survey cannot be bla.med for these errol'll. 
The scientific survey gives them a ready and infallible test whereby to discover and correct 
errors in the measurement, and that test was rigorously employed. But, with regard to ... 
deto.iIs of soil and irrigation, they must be dependent on the subordinate establiehment~ [ 23 I ]. 

Stephen's party then took up the survey of Fatehpur and, continues the Settle
ment Officer, 
the first operations ... were in the end of Sepwmber 1838, when the Deputy Collector commenced 
t.he demarcation of bOlmdaries .... The only point ... to which due care had not been given 
..... as the preparation of the thakbust maps [205.233 ], many of which required correction. 
In May the demarcation ... w"'~ completed, and the uninterrnpwdneilll with whioh the profellll
ional survey was oarried on shows that the duty had not been inefficiently performed. 

The professional survey was commenced early in January 1839 in the western pergwmabl 
adjoining zillah Allahabad. ... 

The khasrah survey which commenced shortly afwr ... was not carried through so uninter
ruptedly. Lieut. Btephen and hie assistants being still engaged in the Allahabad Diltriot, 
he was unable to exercise that constant superintendenoe ... without which native agency is so 
dangerous to depend on. Certain malpraotioes ... were brought to light. and the remedies proved 
euCOOl!8ful. The unremitting and well-directed eJ:ertions of Lieuts. BtephEm and Abbatt 
speedily effected an entire refonnation. . .. 

Lieut. Abbott is especially entitled to my thanks for the prompt and able assistance he 
afforded in a time of great emergency, and when Lieut. Swphen was too ill to exert himself ... 
he immediately came over from Cawnpore, bringing with him some of his people and ameenll 

I CD to ~ ill. c., Re ... 4--8-42 (1,8); BBO. 24-10-42 (23). 'MAu, 30 m. w. of Allibibid • 
• Ba<!. 10-10-39 ( 12 ). 'M810. 21 ( 18, 23-4), 22 (9-12, 2', 36),23 ( 13, 22, 1i ... 5), 2' ( 8, 9. 10 10., fill) I 
Al\&b&bId, Lawrence.t Stephen; _10. 18 ( Ifr..9); 19 ( 20,36 ); 20 ( 12) ; Saund ..... Abbott, OaWnpDl'8, 
1aIO. 10 (38-41),20 (2,.s, 67-8),23 (12, U~-D, 'I, 53),2' (58-60). "B.D. 8el1a. lIWP. D, 16-2-61. 



ALLAHABAn & CAWNPORE 227 

on whom hI' could de(J{'nd. \Vith t,hi. aid th" work w .... carried on without interruption
~onfidence was reRtored--8nd a thorough reorganization effected .... 

I foun.1 it MviMble to comm"n"e the. settlement in the western instead of the elloHtem 
pergunnahs. more especially a.q Korah having been surveyed by Lieut. Abbott, the papara of 
it were made over to me complete by t,he end of Septemberl. 
The city and civil station of I<'atehpur were surveyed by Stephen during 18392, 

The pargarw, and general maps prepared by Abbott and Stephen under the new 
scheme were very poorly drawn, with none of the beautiful draughtsmanship and 
care that was devoted to such maps by others surveyors. Beautiful draughtsm&n
ship was of little value for revenue settlements. 

BUNDELKHAND 

Thl.' regulation clisj,rictt> of Bundelkhand were Jhansi, Jalaun, Hamirpur, and 
Banda. The cowltry of the feudatory chiefs lay amongst the hills to the south 
[III. 81; IV, pI. I]. In 1836 the Board of Revenue asked for a survey of Banda ;" nearly 
the whole district has been already surveyed by aumeeIl8; no delay will oocur on 
account of disputed boundaries, and no khasrahs needed". Terrannea.u was trans
ferred from Azamgarh to raise a party, with Paye as assiRtant, but after the exposure 
of the unfortunate errors in his Azamgarh party [ 224-5] he had to take long leave, 
and Paye carried on in Banda until the party was absorbed by Lawrence at AlIahabad. 

In 1839 Stephen crossed the river from I<'atehpur to take up the survey of 
Hamirpur. and on completing the profe8llional survey of about 2,100 square miles by 
Febnlluy 1840 was ordered down to Benares [pi. I I]. He retumed to Bundelkhand 
in November to join Abbott in the survey of Banda and Hamirpur, and on complet
ing the latter in November 1841, moved his party down to Bihu [ 184 ]. 

Abbott surveyed JhiiIl8i and Jalaun during 1841-2. His Burvey was then 
aboliBhed and he reverted to military duty in October 18423• 

BENARES & MIRZAPUR 

Benares Division at thil; time covered the districts of Benares, Jaunpur, and 
l't1irzapur. Ghazipur was attaohed to Azamgarh. whilst Benares State has since 
become the Bhadohi District. The greater part of the Division had come under 
the old permanent settlement, and. this being in no way based on survey, there 
was much uncertainty about the limits of estates. To remedy thiB the Board qf 
Revenue ordered a survey of boundaries. "There are ... a number of mouzalia, the 
aggregate jumma of which amounts to about nine lacs of rupees, on which no per-
manent assessment has been fixed ". They defined an Estate or mahiil ' 
as a.ny land subject to revenue for which a separate engagement with Government has been 
made, or for which ... a Stlpu.rote amount of revenue ha..~ beou assessed .... There are in the 
di"trict~ uf Bennro.s many mahals containing several mouzahs. a mouza being as here 
receivod, '" tract of land Imown by a name. lying within 0. known, or ascertainablt., bOllndary, 
whether there b" habitation .. upon any part of it ur not [ 205 l. 

In all these cases the sat,tlement has been made mehalwar, that is, for all th" land contained 
within all the mouzah" ~omp08ing tho mehal, without any distribution of the jumma upon 
each mOltza. But ... the Board have considered it requisite to have the boundaries of each 
mouza defined, o.nd a separate professiunal and khusrah survey formed of each .... The effe~t 
of the double survey ... i" permanently to detennine the boundaries of each mouza .. .. 

So sensible wer" the peoplo of the value of the khu.reh surve~ to the seourity' of their 
rights. that ... the proprietory community came forward to request ... a khll8l'8h survey at their 
own expense and the survey was made [ 180, 2]1 l'. 

• '~atehpur. Stephen 1839; I" village plan •• ,MRIO. Rev. Svy.; porga .... map. MRfO.25 (39-41)' 
Kor .. , 20 m. s. of Cawnpore, from SO. 30-9-40; Rev. Se"". NWP. II (307). • I<RIO. IM6 (26) 6 inch":' 
to mile. • Binda: Abbott & 8tephen; MRIO, 17 (56), 19 (30-34),20 ( 1938,33),21 (9,10,27',40 • 22 
(51),23 (27, 44, l'il ). 24 (22~'): Jalaun, fj (24). 21 (11-2, 41), 22 (41); 10 Oal. (iii): Jhii.n!i '>2 
( 26 ). • from Re,' Rd. W]', 22-0-41 ; DTC. 3-8-41 ( 19). ' -
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Abbott surveyed Jaunpur during season 1839-40, and on his falling si ok Stephen 
WII.8 brought down from Hamirpur to take up the survey of Benares Distriot in 1840 
[227]' Ghazipur was surveyed by Maxwell during 1839-401• 

During 1840 the Quarterma.ster-General asked that the Revenue surveyors 
should survey the cantonments of Chuniir, Jaunpur, Benares, Sultiinpur, and 
Ghiizipur, t.he scale of 8 inches to the milel • 

At the end of 1839 Wroughton moved hiB party down from Etah to take up the 
survey of Mirziipur, a district whioh stretches south into the Vindhya Hills. He 
asked for a copy of a geographical map, and after his first reconnaissance, pointed 
out that it would be impossible to follow the Commissioner's instructions to 
measure up separately t.he superficial areas of "Aghoree and Singroulee" parganas, 
as they "were little known, even to those resident adjacent., or in the Mirzapoor 
District. nort.hward of the river" [ Son ]. A chain survey would be quite impossible. 
He asked for 
voJues of stations and points and triangles of the Great Trigonumetrical Survt'y3. ... It has been 
a reproach against the present system of revonue surveys that they have been entirely dis. 
connected from the GrH.l1d Survey [214,217,233). I have directed .. trigonometrical one to be ... 
united with a carefully con<iucteli topographical une of the village sites, ... rivers, roads, etc . 
... The khasreh ml'lll8urement. which I have directed to take place upon every \-illage will 
.. licit. the product.ion extent4 • 

His survey was indeed muoh more of 11. topographioal than a normal revenue 
81lI'Vey. It was oarried out by a network of triangles with sides varying from 3 to 
30 miles. In the oultivated areas village boundaries and limits of oultivation were 
surveyed, lines of traverse being shewn on the maps. Village sites and patches of 
cultivation were surveyed in the hill areas&. Speoial oare was taken to survey an 
area. of Burdi, falling on the northern borders of Rewah where 0011.1 had been 
reported6• Lists of trigonometrical and traverse stations with tables of statistic8 
are also shewn on the maps [ pIs. 3, 14 ]. 

During season 1841-2 there being no more work in the regulation distriots of 
the N.W.P. [229] Wroughton took up a similar survey of Sohiigpur and Riimgarh 
in Narbada Territories, between 50 and 80 miles east of Jubbulpore. 

Triangulation and traverse were resolved into northings and eastings given to 
the fourth decimal of a mile, with oo-ordinates referred to one end of the base 
whioh he measured on the Soha.gpur plain. 

His Memoir7 oontains index ma.ps showing fiiluk8 and a map of the triangles, 
and beautiful little ma.ps of eaoh fiiluk, scale 2 miles to an inch, giving topographical 
detail, and reference numbers against every village. It also gives table!! ofstatistios 
of houses, population, revenue, aoreage of different crops, wells, and animals, 
village by village. The quarter-inch map reduced from t.he survey shows tiiluk 
boundaries and brush-shaded hills. It gives notes on geology and coal deposits, 
.and on the almost fabulous Amarkantak [ 1 : 289 ; m, 89 ; IV, 270 ]B. 

This survey oaught the fancy of Waugh as Surveyor General, as it connected 
with the exploration he had made during his first year in the department [270-1 ]. 
and in 1844 he reoommended it as a suitable pattern for a revenue survey of the 
Nilgiri Hills, as it oovered "a hilly and jungly traot ... of oonsiderable diffioulty, but 
whioh ... was satisfaotorily surveyed in a oomparatively short period of time "9. 

During most of the time he spent on these surveys Wroughtonmade his head
quarters at Chuniir, where he made a large Basle survey of oity and cantonments10 

[s'Up ]. His maps are beautifully drawn, and nearly all of them have the names 
,entered in Persian as well as English. 

1 J&llRpor. B.A. Abbott, MalO. 21 ( I ); 25 (22-3). Ben",..... Swphen, MalO. 20 ( 11 ), 21 (36), 22 
( a, 51), 23 (403), 24 (27-41). Ghizipur. Rrind 20 (7); Mallw~ll, 23 (56), 22 (28), 211 (3~8). 
a Rev Dd. WP. 14-7-40 ( 3 ); DLR. 37/53 (67,69. 87 ); 211-8- to 24-10-40; Bult"opur, MII.IO. 186 (6. 6 ). 
"C&lcutta Long!. Serieo [m, .61-4; pi. '4 ; IV. pI. 231. 'Rev Bd. WP. ~9-39 ( «0 ); 1R-2- &Od ~3-40: 
ih.24-3-40(26). I Minipur, Wroughton; MalO. III (1,2, 10,402-Ii,409), 20 (1,10,21,""),21 (22,25-6), 
U (~, 1Ii, U-3), 21i (11-11 ). "ih. 67 (22); A4 (61 ); ooaUMd w. of Singrauli along Kaohur a. from 
Bardi OD Son; .00 8. of Burguj .. and •. of Rataopur to the South. 'DDn. 421, M 239. "010. 76 
167 ). I DDD. "'I ; 4-1~. JO l1li10. 2D (21 ). 
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Early in 1841 the Board of Revenue found that with the huge areas that were 
now being turned out, the district surveys were nearing a close, and they asked 
how employment could be found for the valuable trained staff. 

The entire survey of the North-Western Provinces will be completed this seBSOn .... The 
IlIItablishments, after they have brought up the map work, ... will have nothing to employ 
themselves upon. It becomes a question whether they shall all be discharged or whether 
fresh work shall be carver! out for them eleewhere. The former alternative the Board would 
be very loath to propoee when the Department has been brought ... to produ('e in each year 
a prof9B8ional and field RllrVey of no 19B8 than twenty thousand square miles at an average 
exponRe of only 12 rupees per mile [ 209] .... 

They would h .. ,-e ..... lIew supply of...instruments just received, ... superior both in port
ability Md oon,qt,ruct.ion to any which havo hitherto been used [q8-<)] .... The Board ... 
suggest the employment of the eRtablishments in the sllrvey of the Saugor and Narbudda 
Terriu)ries. or that sume of the nath'e powers may be invited to engage their services1

. 

On this report, Brown's party was moved to .. the Protected Sikh States" [ 219 ] 
-two parties, under Stephen and Maxwell, were transferred to Bihar [ 179, 215 l
and Wroughton's party was deputed to the Narbada territories! [ 228). A year 
later under, finanoial pressure, the Supreme Government ordered the surveys to be 
closed down, both in the Upper and Lower Provinces [ 8-9, 181 ]. 

The costly dlllra,:ter of the re\'enue slln'AYs in the N.W. Provinces ha.~ compelled the 
(Jovet'nor General to rlecide on discontinuing the Bllrvey in the Saugor and Nerbudda Pro-
vinces .... ThiR step His Lordship has adopted wit,h extreme reluctance, fully IlCknowledging .. . 
the great advantage of having a proper topographical RUl'Vt'Y for purposes of administration ... . 

The President of the Council may ... consider ... the tennination of such of the survey opera
tions of Bengal as are not ronne<'tecl with actual assessment and improvement of revenue. 
Bis Lordship empowers the Presirlent in Council to proceed at once to the breaking up of suoh 
QII may have unfinished costly work in hand [ 181 ]8 .... 

We are anxiouR to be fttrnished with s. report !\hewing in what respects the survey opera
tions have contributed to the Recurity of the revenne, the adjUAtment of disputed boundaries. 
and the general trs.nquility of the Province4 • 

The official reports are quoted elsewhere, and the following unofficial appreoia
tion was made by WaIter Sherwill in a lecture of 1858 ; 

Collectors now know where to collect their revenue. which they not only did not know 
where to find. but did not find it all, and 80 Govemment. before the ... revenue surveys, was 
defrauded. year after year. of large masses of revenue, which the minute detail of the ... mapa 
now rendered an impossibility5 [182]. 

PRACTICAL DETAILS 

From 1833 to 1837, revenue surveys in the Western. or North-Western 
Provinces. came under the clear-cut rules introduced by the Allahiibiid Conferenoe, 
and were closely controlled by Bedford as Deputy Surveyor General and Super
intendent of Revenue Surveys [ 213 ]6. 

Traverse oirouits followed closely to the village boundaries so that areas 
could be directly computed, and the professional staff sketched in the internal 
topogra.phioal detail, till from 1837 this was left to the Indian measurers or ami1'l8 
or entirely ignored. The primary tasks of these ami1'l8 were the rough measurement 
of the fields and the prepara4;ion of the kha8rah and 8Nujrah [ 205 ; pt 8 ]. 

The native khusruh survey consists of a rough plan of the village called a shujrah, and 
a list of the fields called a khusruh [231-2]. The shujrah is on no fixed scale, but is 80 
constructed 88 to enable a person at once to find in it any field .... Each field ... bears a 
number corresponding with which is an entry in the khusruh shewing the size .... the 
occupant. the nature of the Roil. the crop, ... and the rent [206, 231 J. 

• 'from Bd of Rev WP. 12-2-41; BBC. 3-8-41 (10). "from Sec. lIIWP. 16--2-41; BRC. 3-8-41 ( 10). 
BBO. 24-10-42 ( 9. 23 ). • from Govt. of I. 11-7-42. • WaIter Sherwill, I. • General accounts of these 

Rev. Svys. will b. found in Thuillier & Smyth; Peten; Peters' Dig •• ,: Rev S",. India; Rt1I SttI8. NW P. 
NWP. 8el.w.IS'6( 175--8-&). 
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The siz .. of thp field is given by Rtating the average length anll breath. and by deducing 
u.e _ by multipl)ing the one into the other. which is the popular method of land surveying 
[I: 134 J .... The Settlement Officer keeps the partalling e8tablishment of &maens1. 

Thomason disousses thia partal or check of the klw.srah ; 
Thl" difftlren~e in the cost of partalling ... parties need not be very great in the case of large 

or emaJI fields if a jllllicial plan of testing is followed. A very good plan is to run a line or two 
straight through a village. comparing ... with the me88ll1'ernent" in the khusreh. The remeaaured 
line would evidently be the same whether the fields were large or sma.ll .... 

The khusreh map is the importlUlt. revenue document; the professional map is only the 
eheck upon ita accuracy .... Generally speaking III 1 contiguous patches of lanel belonging to 
the same party. and held OIl th" same title and at the same rate. ma~' be measured as oue 
field. into however many small pieces it may be dividedz [l38]. 

Bedford. was doubtful about this partal work. He writes when still sore abQut 
errors that had been found in Terranneau's work in Azamgarh [225, 387-8 ], and 
Nel80n'sin Rohtak, 1836-7 ; 

The Survey Department hllo8 never objected to &ll.y test un th .. Collector's part ( however 
minute )oo.but it does with tellBon ~'OmplAin that as now conducted at Delhi the means employed 
are quite inadequate. oo. The survey is either stopper! until the test is completed. or else the 
contractors &re subjected to the injustice ... of ha,-ing good wor\'; condemned behind their 
backs. a~ recently o~currerl at Rohtak'l. 

In Terranneau's case the boundarie~ were admittedly very intricate [ 225 ]. but 
after the completion of his boundary survey and his transfer to Bundelkhand 
[ 227], the Colleotor reported serious discrepancies between the professional and 
1ihaarah survevs which, writes Bedford., 
cannot ... be disproved. I do not here allude to the erroneous boundariOB whioh appear to 
have been surveyed, but the material discrepancies presented by the 88d1le line of boundary 
in oontermmouB villages. [ Such work would] bring discredit on the Department, and hlIB 
aireadyoo.shaken the Board's confidence in the professional records. 

Terranneau could not produce his original field books, and had incurred 
a very heavy respon&ibility by destroying records 80 essentiai. .. to replaoe the plans if accident· 
ally destroyed, or to verify them as now required. oo. You may be called upon to replaoe a' 
your own expense what has been 80 improperly made away with. 
The Board. of Revenue declared Terranneau unfit for Clb&rge of 8. survey; 

The U8Ual preoautiollll whioh the system affords have been neglected. The comparison of 
$he survey maps with each other 8nd with the khusrah maps affords the simplest means for 
usuring accuracy' [ 184 J. 

In the Rohtak case Nelson was in general charge of the khasrah surveys, and 
the Revenue Board. had ordered his punishment. Bedford protested tho.t Nelson 
had done his duty in arranging the necessary percentage of partal, and had not been 
given any opportunity of counterchecking thOl!e areas now condemned. The 
Board of Revenue repeated their orders; 
~y cornplainta have been made of inaocurao)' in the khasrahs, and the Board have 

brought to the notice of Government a disposition in the Survey Department to decry and 
d.espise them IlB unscientific and unimportant. The Assistant ... wa.a charged with the office of 
supervising and enforcing the accuracy of the kh88reha. Their 8ccuracy WIIS challenged by 
the Collector. The Survey officer. relying upon the knowledge and experience of his Bub· 
orrlinate. oppugned with warmth the Collector's objections. and much angry correspondence 
arolle. At last the Surveyor on p61'8Ofta1 enquiry finds that his subordinate had altogether 
withrI .... wn himllelf. abandoned his duty, and betrayed the confidence of his Buperior [ 388]1. 

Such troublea were bound to ariBe in a department where operations were carried 
on over sl.lch 8. vast area with a staff that wa.s largely unskilled, and where the
professional supervising staff was under pressure from a.bove to produce a far 
greater outtum of work than could be adequately inspected8• 

The Collector of Muttra reporta a far different state of affairs in a survey under 
his own personal control, atarted in 1831 before Wroughton's professional survey 
brought in an outside check. In this case there was no insistence on speed; 

I Re.lJ.y., India ( 15-7 ). • Crom SeO.lIWP. to Rev Bd. LP. 14-10-40 ( G). 'Rev Bd. WP 21-11-37 
( 55). • ib. 11-7-37 ( 23) '" 22-9-37 ( 88 ). • ib. 8-9-37 ; ( 82-4 ). • cf. oomplainte by Colic. of SirdaD&h, 
16-3-40, al!8ir\8t Brown'. "" ....... " .. mi ... of party In Begum Sumru'. land. [220; pia .... 11 1. R ••. NW P. 
Seth. I ( 2.3 ). 
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The late measurement with jureebs h68 been made most oarefully, field by field. The 
tebBildar took great pains with it, and I could detect no errors. If a question were raised, ... 
it would be 68 to the pmotical utility of suoh extreme accuracy, and such an expenditure of 
time and money .... In all the fields which I tested ... the result WR8 the Mme 68 that 
recorded, .. , nor did I see any grOlUlrls for altering my opinion of the general accuracy .... 
One great security for Mcuraey is th'" jealousy of the people thefJ1l!9lves, ... who would 
take OBI'A that no one benefitted to the prejudice of the rest .... 

I have undel'!ltood from profeBlliollB1 m"n that the data on which native RIlI'Veyors proceed 
Bre erroneous, and the result of their meBSUrement generally incorrect .... All far as my ex
perienne goes, the result generally corresponds with the estimate ... of the villagers themeelveP. 

Six month later he was able to compare the work of his amins with that of 
Wroughton's professional survey, and gives the following results "in statute acres" 
for one pargana [ 402 ] ; 

by Collel'tor's mllt"lI!ldies 

Cultivated 50,459 
Cultlll'ablo 6,764 
Not Cultlll',\bl" 5,1160 R2,8"3 

Professional Survey 

50,067 
961 

11,194 63,122 

The Collector has to re·,li@tributfl .. re .... of v .. rious "Ias .. es of IlVld to COITesponr \ wit.h the 
d0.B8ification by the Surveyor .... The ... ,letai\c'\ mAaBurement...WBB made hy an establish
ment that ('ontl'lleu-'c\ to rneltSnre t.he whole .,roa. field by liehl. ... The expen.qe of thie 
mea.slll'9ment w ...... llefraye<1 by the zumindal's, whilAt the whole was prepared under the 
tebaildar and kanungoes, who checked the ,let",iI8 RJlIl the ll1eBBUrements in the kha.araha. 
These were again checked by me .... 

I mmsidel' the pl'Ofes .. iona\ survey to be 100st IwelU·ate. Capt. \Vl'ollghton certainly took 
the gretltest. pains in his "lll"""Y .... The rnl\.<terly .tyle in which he ho. .. prepared his village 
and pl'lrglUUlah maps is <Ioserving of prl\iRe. Th"y will alwaYR be found most. u8,-,futl [222 J. 

In a. later report the Collector states that 
the profeasiono.l survey is unquestionably a most important check on the khusreh measurement. 
The total are"" too may be more ex .. otIy l\."cel'tained .... but as the ultimate view of the 
khusreh mel\8uremf'nt i .. the Il\n<1 lia.ble to MSes.qment, we ma.y look for 1\ greater exa.ctitude in 
the latter system. At the eommencement ... the individual .. employed under Capt. Wroughton 
were inexperienced ... to dC<'i<le with 6CCIlJ'acyas tAl what land was barren, what clllturable, 
what now waste, and what fallowl . 

The surveyor was eventually relieved of responsibility for distinguishing the 
various classes of land, which was obviously a duty for the civil offioials [226 ]. 

The following notes were made by Brown in 1833 with a party of well trained 
ami1t8. The full c('st of professional and khasrah survey oame to Rs. 28 per square 
mile [ 234 ] with 176 days lost to field work during the year; 

4 months in th" rains, June to Septemb~r, 122 dnys - Sundays in 8 months, 32 days
Marching days in 8 monthH, 811Qys-H"liday~:-Holee, 3day .. -Christm .... & ~ew Year, 
2 days - Dewalee, 1 ,lay - Rainy weather, 1 day per mouth, 8 days. 

The following are the directions I have is. .. ued. ... 
1st. While the IBIlCafB are measuring, the muotsudtlee will dJ'QW in the figure ot' the kate3 

on the map by eye, so as to mtLke them bound on each other as they lie, ... their Wreot.ion from 
the village, the number of the kate. He will then entel' that nwnber in his khllSmh, and the 
llBDle of tho mnzara [ occnpBllt ). The la.scar" by this time will have measured the field, and 
he witIthen enter the mean length and breadth. 

2nd. No time to be lost by waiting for the name of the maza.ra; it will remain blank in 
the event of no one being there to give infonnation. 3rcl. The area of the kates will be 
(lompleted in the offiue on the day of their respective measurements. 

4th. A sub-"-\ISistant will procood after the survey and check it by going over half-a·dozen 
of the fields. '" And in any ka.te will ask the mootsuddee it's number from hie map. He will 
then refer to it in the kha.srt,h, and see if it agrees in it's measurements. He will go over 
every tenth calculation, Bllrl oompBre the tot.a.1 Brea of cultivation with that of the professional 
survey, and report tt. t,he Surveyor. Four villages will be thns checketl ... in a da~ [238]. 

Brown's professional and kJlasrah surveys were greatly appreoiated by the 
Colleotor of Meemt, who write.'1 ; 

1 Ree Sou.. N ",P.; n ( 411-52), \2-3\ to :l-1l-34. • ib. Z;;":l-36. 
m .... urer [m, 528 1; Md = Held. "BBC. 20-5-33 ( • ). 

• mulluatJdi = clerk, or literate 
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31at August, 1836. Of all the "",oru~ the khusmh anu the field map are the IDOHt important. 
and fonn indeed the bMis upon which all the rest are prepared. ... The khuarah ..• ia fIbe 
only baai8 upon which the rights of the inferior tellantry ca.n be ... protectoo. The oareflll ... and 
regilItry of these rights is one of the m~t important objects of this aettlement [ JOS. 230 J. '" 

The ... profeasional survey fonus a marked feature of thiA settlement. '" Inatelid of being 
guided by native mensuration. ("onduct",d ... ullmethodiCt>lIy, th" Collector hll8 before him 
maps prepared 011 ..... ientific principles. and beyond even the suspicion of inaceW'&cy [ 178 J .... 

I ha.ve retained tho plwks heegah •... b"ing tbe .tand...-.l which is adopted in native cal. 
cula.tions. It is e .... ily convertible into s('res, the pucks boegah being 5/tlthrl of an aorel. 

Brown later writes to the Superintendent of the Diin, recommending him to U 
on the boogh", of 3,025 square yards, which i .. deduce.-I from Akbar's guz decided to be 33 
m("hos [m. 164 J. Sixty of th""e gm: beinl/: the sid" of a boogha, it is equal to 56 Eoglieh 
yards. ... It is a fine lo.rge h.,..glul, and is extllnai vely userl. No other is known in the Dehlee 
District. It is the heegha of MuzutfuJ'lIuggltr. Meeruth. Bullmd"huhur, ",,,I if you eRtahli"h any 
other boogha you will ... rellret it afterward,,2. 

It was indeed important to maintain the confidence of the people [2061, 
and the Settlement Officer reports t,hat in Sahiiranpur 
an English ("hain harl beAn It_I. ... 1 wa.~ plll'lming the .... me pill" in ... ~lll7.ufff)~'" till my 
mistake wae pointed out. "nd "ow. iuwin!!: .. Itered the ('hain" to the ~i7." of the be",!!,a in use, 
I find that the petlpl .. willino.:l.\· .. tlAnd, a",1 the p"tw ... ·"", r"",dil.v writeR hiA kllllRl'f'h, and often 
computes the arca of th" tid,1 hA fore th ... ame .. " """ ""eert""ined it.a. 

As described in t.he .Manual of 8urveying for India. the accuracy of every closed 
cirouit waR proved by two rules of geometry regarding the interior angles of a 
rectilinear figure. and the equating of nUl·things to Bouthings. and eastings to west
ings. Areas were calculated from what was known as "Ga.le's Universal Theorem", 
to the effect that the difference between" north products" and" south produots " 
was double the enclosed area [If!. 148 11.1 l~. Circuits were rWl closely along 
boundaries, and rectangular co-ordinates and "products" were computed from 
traverse tables [pI. 12]. Waugh records that 
the system pursued by Indian Revenue surveyol'8 is called Gale's method, having been origina.lly 
invented by a land surveyor of that name in the proseoution of his professional duties 88 a 
measurer of private estates [m, 449 J. It is based on two elegant self·evident properti81 
inherent in all plane polygons, the sides and angles of which are measured, and the fonner 
reduced to linea of direct and perpendicula.r co.ordinates6. . .. 

No system could be devised capable of being so easily taught or of being practised with 
greater despatch, but it was never intended by its author to he employed in the measurement 
of large areas such as countries and provinces. ... 

This system of mensuration becomes liable to great accumulation of errol'8, a result that 
always attends the principle of proceeding from small to large quantities .... Moreover, 88 

the errol'8 do not combine by any known law, ... it follows ... that the total discrepancies ... on ... 
contiguous circuits will not be similar or proportionate to eaoh other, whereby the oombina· 
tion of many such circuits will obviously be inharmonious and discordant8• 

The traverse tables used were generally the ordinary Navigation Tables. More 
oonvenient tables had later been compiled by Garrard of the Madras Engineers 
[ n, 217], and later by John Egerton [ 183 1, but those that won most favour were 
published by John Boileau in 1839 [239 l. 

It was on Bedford's initiative some time before 1837 that the system of special 
main oircuits was introduced [209]. Such circuits, cODnected with the Great 
Trigonometrical Survey where possible, enclosed areas from one to two hundred 
square miles each, and were then broken down by cross cirouits and lesser lines 
following village boundaries. The earlier system had been to compile the general 
maps from I!. congregation of village circuits, building from the less to the greater. 

In .their standard work on the revenue surveyll of Bengal, the Manual 0/ 
Surveying fur I'1IIli4 that was issued in 1851, Thuillier & Smyth note that 
88 a general rule the term .. me8Burement" is alway8 applied to the khusreh proceedings, while 

1 Rn) .'ieU-s. NW P. [ ( 1(13. 1110), et .,1I/. 'from Brown, 2.~38; DOn. Mllte. (44). • Rov SoU.!. 
NW P. I (0:'), 1··2~311. .' Thuillio! &. Hmyth ( 272-4. 291). • (.,,1.' 1',av".< T"ble8 form .. pp:.. to vol. n 
of f)wgmpl .. oal '" Graplut:41 Exert .... by Geo. Adam •. 1711(): Wroughton ,,180 quutes .... " Amerioan work, 
TAwry d- P,,,,,liu of Surveyi7IIJ by R"bt. Gib.on: NWP HeI, nI (179). 'from HG. 20-1--44: DOn. 462 
( 79-94). 



PRACTICAL DETA.ILS 

th .. t of ".lIrvey" mnre profH'l"ly belon!Z8 to the lIt,ientifk p"rtinn of the operatioM .... 
Demarcation of boundariea and settlement of dillpu .... is carried on by a dilltinct eatabliJJh. 

ment. A OOTenanted civil offioer with the pO_1'II of a full Collector, having ••. uncov8JllIoDted 
Deputy COllecto.... ~hka1"ll. and ameens, ... precedes the survey in such a way that the 
Surveyor may always find adjusted boundariea ... to keep his partie" in full work [238] .... 

He has to furnish a sketch map of the boundary of every village demarcated, exhibiting 
the points at which mud pillars ( or thaks ) 01' other rna.rks bave been erected at certain measured 
distances .... The village ehakba8t is ... required for constant reference, and is placed in the 
hands of the Enropean 888istant who undertakes the professional survey [205; pI. 8 ]1. 

Attempts had been made from time to time to use surveyora for enumeration of 
village populations. This always led to trouble, as in the case of. Maokenzie's 
surveyors in the south [n, 213.367; rn, 418]. Such unwelcome dutIes had been 
assigned to the Bengal revenue surveyors in 1822 [Ill, 152. 154, 156], but with· 
drawn by the regulations of 1833. In 1836 the Revenue Board once again intro· 
duced them, attachinJ!; special "statistical mootsuddies" to each survey party to 
enumerate" the population, ... specifying merely the sex, aud whether Muhomedan 
or Hindoos, and whether belonging to the cultivating classes". The following 
month they withdrew mf'ntion of'< sex "2. 

The first regular decennial census in India was that of 1881, and in 1858 WaIter 
Sherwill tells of a "sharp reproof" passed by the Court of Direotors to 
the revenue survey"'" in g,mNsl for ... ropresenting the density of population in India as far 
grf'ater than in the mORt cI"I"",ly populated cmmtry in Eurn pt' , BolgilUll. I remember well 
the amazement. with which we RUI'veY0rR rearl thi~ despatch •... but th" naxt district surveyed 
gave the Mme ... ~toni"hing numbers, I· .. ngin", even ill one district up to 508 souls to the square 
mile. the figurC1 for Belgium being 296'. 

To fa.cilitate the connection of the revenue surveys to the Great Trigonometri· 
cal Survey for mapping purposes. Everest asked Bedford to keep him advised of 
any eminent points •... becBlL"o. by intersecting them from two or more of my principal 
etations. I sb,,1I ba able to connect your work. ... A.. the two work~ will have been carried 
on under different Hy~tems. it. does not follow that the relative distances between places given 
bv the R,wenue Survey~ will corresponcl precu.ely with the ... Great TriiJ:onometrical Survev' . 
. Even as early as November 1834, wben he> was laying out his base in the Dtin, 

he asked Wronghton for a plan of all prominent points fixed by his Muttra 
Surve>y, so thnt. he could '"furnish you with their correct latitudes and longitudes, 
as well as their azimuths, as observed from my principal stations" [ 217,222 ]5. 
Most of Wroughton's maps have lists of trijunction points with rectangular co. 
ordinates, and of trigonometrical data falling in the area. [228]. In 1838, Ford"ce 
obtained points from the Great Arc for control of his Agra survey; . 

Much time of a valuable European 8ub-lI.SSistant is lost by thE' pres",nt pr6f'tice of making 
grand circuits. I propose dropping the Mme, and Rubstitut.ing ... the points established by the 
Trigonometrical Hurvey ... over the whole of this district. This will check my distortion of 
work mor", etTectually than the old wayi'. 

We may conclude this acoount of "practioal details" by reference to order 
No. 55 of 1835, by the Sadr Revenue Boa.rd at Allahabad, which forbids corres
pondence in Persian between Revenue Collectors and Survey Officers, "owing to 
errors and misunderstandings that have arisen from this medium, whether from 
the inade.quacy of the language, or ignorance of the officers employing its terms". 
The English language was to be the Bole medium of communication7. 

OUTTURNS & CosT·RATES 

The survey <:arried on between 1822 and 1832 had proved slow and expensive 
beoause of the high standard of acouraoy demanded, and the time spent on survey 

• 'Thuillier&Smyth (676 ... ~l) .. INWP. ~v. Bel. 6-5-36(25): 21-6-36 (21); 19 ... 7-36 (36). 
Waiter Sherwill ( 19) : the moan den81ty of populatIOn to the oq. m. for the whole of lower Bengal r08 er 

621 in 1901 00742 ill 1941: CO"" ... 01 [MW. 194I,IV(I:!). 'June ItI33,l>Dn. 301 (~). '"D;;: 
321 (28~...jJ), 1 ... 11 ... 34: v. KBlo. ~3 (37-8). )'arrukhibid. 'DOn. 347 (266) 7 ... 11 ... 38 'DDD. 623' 
( 8 ). 2R ... S·-35. • . . 
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of topographical detail. collection of statistics detail. and mapping. The salary 
of the surveyor in oharge amounted to half the total expense. From 1833 output 
was inore~scd by cutting out unnecessary work-inoreased employment of cheap 
Indian staff-and transfer of the khasrah survey to the control of the Surveyor. 
whose salary now became only one-fifth of the whole [213.346]. 

Brown had for several years effected considerable reduotion of his cost-rate 
by the greater use of trained Indian surveyors [ 2II ]. and in lR32 he made an 
experimental survey, from which he deduced a oost-rate of R.s. 2~-8-0 per square 
mile for full professional and khasrah survey [ 231 ]. 

Nor can there be the smaU~st .loubt ... that with an addition to ... laaeo.rs ... the area would 
amount to much more than my own e.timate of 1,000 square miles, and the cost probably 
be reduced Wlder 20 rupees the square mile .... All that remaill~ is to render the other surveys 
equally efficient and economipal. My estimate included European labor for the hOlmdari~s. 
It would he 0. material AAving, however, if these could also be generaJly entrusted ... to 
natives ... , The proof of the whole work by traverse rests with the Surveyor and his as~istantsl. 

The first table below shows outtUInS and cost-rates per square mile for the more 
experienced surveyors, working full seasons. covering both professional and kluurah 
survey. The second table gi\'es similar figures for all parties. 

Districts 

Upper Doab 

Rohilkh8nd 

Gor8khpur 

Agra 

GorBkhpur &; AlIababad 

Qnmpore 

Agra &; Aligarh 

Mainpuri 

All surveys 

Surveyor 

Brown, Wm. 

Abbott., J. 

Brown., B. 

Fordyce 

Lawrence 

Abbott, S.A. 

Wroughton 

1835-6 
1836-7 

1837-8 
1838-9 

8eaeon :,iq. MilP" 

1~36-7 243;; 
183i-8 !!R53 

1836-7 1536 
1 A37-.~ 2835 

1~36-7 H68 
1837-8 1.)76 
1 83S-Q 14.;6 

1836-7 S6~ 
Is37-8 1~71 
1838-9 2893 

1836-7 1791 
1837-8 3641 

1838-9 5090 

1836-7 1471 
1837-11 3854 
IH38-9 4262 

l'rofl. Klur.orah 
Area 5391 2667 

7455 3175 

28,422 
HI. 461 

Rupf"l'tI Cost-ra.te 

28.306 1l-{)9-01 
31, i72 1l-02-{)2 

24. (l~~ I 6-{)1-0 1 
27.430 !H(H)() 

2."', i68 26-09-11 
28.225 17-04-04 
31,Y4li 20-07-05 

2.>.183 2n-OO-02 
28,463 1,;-{)3-03 
40.936 14-{)2-04 

24, S33 13-13-10 
42,249 9-13-{)4 

.56,737 1l-02-04 

8,31R 1 !I-{)4--00 
41. :l94 10-11-07 
40.525 J 1-09-01 

1,89,312 27-05-11 
2,21,559 20-13-{)5 

2,57,3R5 12-01-09 
2,60,974 13-06-06 

These tables olearly indicates the sharp increases of outturn and expenditure 
from 1837. with corresponding fall in cost-rates [ 218]. As already noted, Bedford 
was strongly opposed to the loss of aoouraoy entailed and. after his transfer to 
Calcutta, he refused to hustle the surveyors of the Lower Provinces where "he hae 
never since the first year of a.esuming charge indulged in a hope of reduoing the 
average cost below Rs. 35 or 40 per square mile [ 209] "I, 

'from Bedford, 20-10-32; BTC. 4--12-32 ( 197). • BTC. 8-9-40 ( 71 ). 
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CHAPTER XIV 

BOMBAY SURVEYS 

Revenue Surveys, Deccan &1 Oujariit - TOPOGRAPHICAL SURVEYS; Deccan cl: 
Kon1can - Gujarat &1 KiUhiiiwiir - Sind &1 Baluchistiiln - Coastal Maps. 

THE revenue surveys by Dickinson and Tate of the thiokly popula.ted oity and 
suburban lands of Bombay and Salsette had been carried out with scientifio 
accuracy and the grE'atest detail. Rnd remainE'd of practical value up to the early 

years of the 20th century [rn, I67~9]. The .Guja~t surveys under Williamll 
and Cnri.kshank, had alsu been carrIed out WIth mmute accuracy and showed 
individual fields, but failed to meet the workaday needs of the district revenue 
officers, who preferred to base their assessments on the old familiar methods of the 
country which, in spite of their Ia.ok of precision, commanded the respect of the 
tenants and cultivators [Ill, 169-71, 173-4; IV, 9, 206, 210, 239]' 

In the Deccan the Brit,ish revenue authorities had long been striving to work 
out a better system of assessment than that inherited from the Marathas. The 
sucoessiv.) Collectors in the southern diRtricts, Grant Duff, Chaplin, and Thaokeray, 
had started surveys on thE' model of Munro's survey of the Ceded Districts of Madras 
[IT, 180-2], using Indian measurers under well-organized Indian control [Ill, 171 ]. 
In 1826 Rubert Pringle had been placed on special duty as Superintendent of Survey 
and Assessment. Wurking in the Poona and Ahmadnagar districts, he continued 
till July 1831, when his results were brought Wlder close review l [rn, 172]. He 
was himsE'lf convinced of the value of his work; 

A measnrl' ... for ... the refoml of abuBe and adjustment of inequality ... had not been un-
attended with dis.'>fLti8fuction to those whose interests ha\'e suffered by it's operation, But .. . 
it is already hailed with hope, and ... will come to be. "relie-d upon with confidence, ... and .. . 
complld'ed to those institutions of the anci,mt Mahomedan govenlments. the fame of which has 
perpetuated their n(\me in thiR country [I: 133-4 J .... 

I have had thirteen hundred nnrl fifty carkoons2 employed under me, in a country extend
ing over more than tw"h'e thousand square miles, upon very small salaries. ... My tents have 
been at all times open to all who had any complaint to bring against them, and I have 
travelled through every part of the district~ I have settled and, unattenrled by any of my 
establishment. have assembled the ryuts of each village separately. and questioned them 
as to the conduct of my agents .... In a period of five years I have received only twenty
eight specific complaints of oppreBBion, malversation, or corruption. Almost all of these 
remted to very venial offences; nineteen proved on enquiry to be without any foundation; 
in two there was strong suspioion but no proof; and seven only were Bubstantiated3• 

Tho Principal Collector of Poona WI18 strongly critical', and WIIoS supported by 
the Revenue Commissioner, who commented on 
the inadequacy of the agency appointed .... The vast number of natives engaged ... - their 
ignorance of the duty when first employed-and the absence of that security for their fidelity 
which pennanent service affords-conspired to render supervision unnaturally necessary .... 
The supervision which was actually exercised was anything but efficient .... 

Th" most important branch of Revenue Survey is undoubtedly the field work. Of 81.11'h 
importance WBa it considered in the Revenue Survey of Guzerat ( which experience has proved 
BO correct). that for several years after its commencement it was conducttld by scientific 
European officers in person and, though the measurements wer .. afterwards made by native8 
skilfully instructed by them, they cIOBely ... checked their work .. " 

'Rn. C ... t1~. 14-4-31; BTe. 27-12-32 (88). 'ol .. ks [m, 393 n.5l. 
llTO. 27-12-32 ( 102 ). lib. ( 109 ). 

"from Pringle, 21-9-31; 
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'The Guzemt survey wso; confined to mensuration, and the collecti"n of st"tistical infonn .... 
tion throwing lights on the capacity nf the land, the ("(mdition of the people, their l"el!ourc8ll, 
&c, It did not itself set on the data it recorded; hence the natives employed in it were exempted 
from that temptation which a.rose from the eX81,utive charocter of the Dec",.1J\ Survey, '" 

The means tllken to secure Bel"ur6CY were inadequate .. ,. '1'1", EngliHh Superintendent, 
by ... personally verifying ... when and where leost expected, .. , wOllld luwe eRt .. blishet.l Il check 
... from which there would ho.\'e been a difficmlty of e!K'..a.pe, hllt...the examination appeaJ'A to 
have been almost entirely confined ... to occn.sionK when occllpants of land wer., di!l86tislied .... 
Tbis ntle waa necessary to the protel'tion of the Ryot's interests, but there w ..... no t'orrespond. 
ing provision to jl:usrd the rights of Government. .,. 

The Principal Collector has describ"", .. some IICrutinieH he made into th" details of the 
me&Bl11'8tnents and n.ssell8IDents, in both of whil'h ... he h.... detected great in",·(·urocies .... 
Deta.i.ls 61'tl given of a field whie'h measured 115 acres being fE'<:orde'! by the survey at 41, and 
.... hich would hllvo been justly as...e8l!ed at 164 rupooN being actually ILAAessed at 34 I 

In Ootober 1834 Shortrede was called from his trigonometIical survey [9, 73 l, 
a.nd deputed to make a professional check of PIingle's work2 , hy which to show 
whether the survey iR tn be entirely abandoned, o. whether it is to he 11\",le tht! bltNis nf future 
96ttlements .... The guilt of .."·,,,,,,1 parties ('OIwerned in the exePlltion of the late survey h88 
indeed been fully established, ... but it would still be eatisfactol'Y to h(we it /lBeertained how 
far the misconduct of these men hI\!; affecterl the at'curacy of the work in each viJlageB• 

Shortrede's report was passed to the Government, uf India who agreed that 
Pringle's survey had heen unsatisfactory, and should be revised. Point,ing out 
t.bat t.he Bengal surveys would have given less anxiety if they had heen pushed 
through rapidly with larger establishments, they asked the Bombay Government 
for an estimate for each district. giving" the extent of the di!!trict, and within what 
time, and at what expense .... the new measU\'(' \\ill be cornpleted4 • Sanction for 
a new survey was passed to the Revenue (',ommissioner early in 1837 ; 

The offie'ers to he employed ..... re not to be tied clown to ",n unbending mode of pl'oc.,<\ure. 
They will restore and re,';"e the mamool n.ssessment wherever that system may be found 
tolerably complete, and will corrE'<·t the survey rates where their errors Ilre discoverable, but 
when the ... rates will not admit of correction, th .. officers will have to introduce a new _. 
ment and to make new me88urement.Q .... They will consult the feelings .tnd prejurli('es of tbe 
people, and, avoiding all violent l'ho.nge, revert when practicable to ancient u .... ge, and introduce 
a system of simplicity and moderation·. 

The Revenue ('.A)mmiBsioner reported that 
the Poona Principal Collector .. te comprises twelve large talookas ... , One of the ... .-istsnts 
has obarge of three, two of two, districts, and three, including Lieut. Shortret.le, of one each .... 
The charges vary in extent from between 4 and 500 to upw .. rds of 1,200 square miJep .... 

The additional 6SIlistance ... tu aid ... the revision uf the llBSet!8IIlent consists of six military 
officers, selected for their acquirement in the native languages, and their general fitnees, ... 
with a small native establishment to be attached to them personally, beRides ... n.dditional 
native agency to the amount of nlpees 280 per m .. nsem, at the rlispoll801 of eBCh A8Ilistant8. 

The surveys were started during 1837 under a civil superint.endent, Henry 
Goldsmid?, and amongst the military officers first employed were Wingate, Nash, 
Bellasis, Davidson, Wells, Gaisford, and Robertson [366, 369]. Work was com
menced in the Sholiipur District, checking a.nd correcting Pringle's survey, and often 
baving to make a new survey altogether. In 1840 a reportS was prepared at Poona 
under the joint signature of Goldsmid and Wingate, Superintendents of Survey and 
Assessment in the DecclI.n, discussing 
the expediency of adopting the methods ... followed in the North Western Provinces .... In the 
R.W.P. _ment is made on estates which may comprise a single village, or part of a village, 
or an aggregation of villages or parts of villages. Instead of being the property of one individuw, 
the estate is wmost invariably that of many proprietors who are jointly responsible for the 
payment of the tax .... [n the Deccan, on the contrary, the divisions are fields of moderate 
estent, conveniently cultivatable by one person, and the tax fixed for each field, 

IBD.o. 51/695/1"34 (1-9); 27-4-.'14. 'in pia"" "r Duwoll who.e h""lth 1.",1 hroken <.IOWD 
(m, 439. IV, ]661. 'ib. (24,;,267 .. 74), 30--11 & 21-·10-34. '"n KO. 8-1837 (21-6); 23-1-37. 'il •. 
1102-13 I. 23-2-37. 'rrum Rev. C,omnr. 13--4-·37; ih. (61-5). 7 Henry EdwRr<.l G"I,IHmid ( 11112-:;5 I 
110 01.; DNB.; in ch. Nihik HIII"ln. till 1841 ; •. mOl, Note_. [4451. '<.I"tc<.lI7-IO-40; Peona Rev Svy. 
I Appz. I ) ; Bo.8"". (/Jldia) ( 362-711). 
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In the Deccan no estates have been ... diaturbed. In 1840 each villafJe had its Gown 
boundaries, detennined and reoorded. We have scoumte records of the elltent, capability, 
and position of each field, ... and though we have no scientific delineation of the boundariea 
of villageR we have map" shewing the relative positions of fields and topographioal details. 
carefully prepared under European 8upervision, mu('h superior to the khusrah maps of the 
North W.".tern Provinces. 

In the N.W.P. the proprietors are entitled to extend cultivation over all waste land within 
the estate ... without further 68lI8BBment, but in Madras and the Deccan no extension of oultiva
tion may be made without further as8e88ment. 

In Madras ... the survey was not checked by a profeasional measurement, ... while the 
absence of maps is considered an insuperable objection to any survey professing to specify the 
contents of each field. The latter objection does not apply to the present survey of the Deccan, 
which is illustrated by village maps superior to the khU8l'8hs of the North Western Provinces, 
and the work of the native measurers is also checked by a professional measurement by 
European Officers; not, how8"er, by surv .. ying the whole area of a village, but more effeotively 
... by selecting and reaurve)';nll 0. portion of the work of each measurer in every village. 

The work of our native measurers is perfonned by m .. ans of a cross staff and chain, 88 ... 

has bel'n adopted in th .. latest surveys in Englaml, wh .. re p:reo.t accuracy in asc .. rtaining the 
areas of small spaces is an object. Th .. maps have also been laid down of late by our native 
measurers accordinp: to a scale, and admit of beinll constru~ted with an extraordinary degree 
of accuracy, considering that this is done without tbe aid of instruments for measuring angles. 

We cannot tell what degree of accurBf'y has been attained in the khusrah ... by o.mins in 
the North Westem Provin,·es. It does not appear that the che~ks .. .include a systematiC'r ... 
Dleasurement of a portion of the amin's work, without which the method would be unequal 
to the detpction of any but gross mismeasurement.. [2'9-30 J. In the Deccan ... every field is 
subjected to a careful examination during the progreEs of classification to prevent gross errors 
... remaining lliIdiscov .. red, but we plac .. no confidenc .. in this as a means of ensuring ac('uracy, 
... for which we rely wholly on the test of remeasurement made by the European officer. 

The adeertl!.inment of the area of the whole village forms no saf .. guard against fraud on 
the part of I!.n unscrup"lous measurer, who would always take care that the total results of 
his me .... urements were not affeC'ted hy parti(Oular deviations of acclIrn.cy he might make in 
recording the arel!. of indi,;dllal fields. 

The professional 8U1'\'ey of the village boundaries iR a f .. atur .. of the ::<.W.P. system to which 
we have nothing similar here. ... The demarC'ation of villag .. boundaries and the settlement 
of all existing disputes are also effected ... in the North "-estern Provinces. We ... have been 
hitherto UDl!.bl .. to give them effect here .... At present all village boundarit?S, regarding which 
no dispute exists, are descrihed, and their positions indicated in the villBg .. maps. All dis
puted portions are 80180 measured and mapped as suC'h, leaving the title of the contending 
parties for future adjudication l . 

. The Governor General expressed surprise that the survey produced nothing of 
topographical or geographical value, but the Bombay Government remained quite 
satisfied that their surveys should be confined to the purposes of land revenue. 

The boundary of two contiguous ~illages would in no case exactly correspond, and there
fore the maps of every village, ... if placed in their relative positions, would convey no correct 
impression of the shape Bnd size of the whole division. It would be well if we could ... provide 
for such accura('y as that which the Supreme Government seems to desire, but suC'h is not, 
nor W88 it ever intended to be, the object of our present operations .... 
. For revenue. purposes the present rough maps are perfectly sufficient and, if a field register 
18 at the same tune well drawn up, ... no further record can be required2. 

In describing the detailed procedure of the survey Wingate explained that it 
had been instituted for revising Pringle's operations; • 

~omplete remeasurements of ~il1ageB have rarely been necessary .... The present survey ... 
was IDstituted for purely revenue purposes only, and the question of rendering it suhsenient 
to those of geography and topography is now mooted for the first time. 

In sur~eying any village, ... the first stE'P taken is to send an order to the village ... that 
on a certam day a carkoon will arrive ... for its rneasurem .. nt, and directing them to inform 
every owner of 1\ field ... to have in readiness ston89 ... to be sunk as landmarks ... at each corner 
or bend of his field. ... 

• Re. S"!I. ( India) (362-71)); Poona R ... S,'y. (Apl'x. I. p. 9 ). 
Comn •. ; Ra BO. 109!1~41 ( ~19-21 ), ~9-3-41. I frllDl Sec. to Do GovL tn Rev. 
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The patel ami aecountant Me &Iso required to ... /IoOOompany the meuurer daily into the 
fieId .. .to point out the proper boundaries .. .and fix the bounda.ry marks [ 187 ]. 

A me&llurer .. .is provided with a field-book, every page ... numbmed _d Bigned by tha 
Europeaa officer. '" No erMures ... are permitted, any erroneoua entry being indica.ted by a 
line drawn through it BO as to leave the original writing easily legible .... The record ... of each 
day is ... prefaced by a liat of the village officers who accompany the clll'koon to the field ... . 

The measurer then chains the boundary of the field, Itl.ying down the land-marks, snd 
making a sketch of its shape in his field-book 8B he goes round, on which he notes down the 
nmnber of clmins eo.ch side is long. The length of the several aides of the field a.re roughly 
laid off in his field· book from a soole of equal parts, by which he is enabled to make his sketch 
very nea.rly in accordanee with the o.ctual shape .... 

The aren. ... is obtained by dividing it into triangles, and measuring the length of the bases 
and perpendiculars, the pORition of the latter being obtained by moons of a cross staff [ 1 : 

134]. ... Should there be " well in the field. or " ron,1 or water-course crOM it. thes" a.re also 
shewn upon the sketch .... 

The village map ... is prepared ... by the IneMnrer Rfter his return from the field, each field 
baing plotted separately, "nd then transferred by means of tracing-paper to ... tlle general 
map. A good deal of adjustment will be required. to make all the fields fit .... To lIo88ist this, ... 
the position of each village and that of two or three of the principal roads or nulIahs ... are 
sketched in the European method by me6Il>l of a surveying comp6l'S or themlulite, ... and, 
the whole village lands being thus divided into sections of model'ate size, the limited number 
of fields comprised in each are easily adjusted [Ill. 14 7-8 ; IV, 200]' ... 

Though maps of this kind would prove if little service for geographical purposes, yet they 
~xhibit the topographical features of each village with considerable accuracy and great minute
ne88 .... \Vith the addition of a scientific ('ircuit of village boundarios these maps might bo 
rendered sufficiently accurate for every purpose, but this ... is hardly of sufficient importance 
to repay the large expense [231] .... 

There are five distinct operations. 
( I ) Every portion of land ... within the village limits is meaaured ... in detail by ... cross 

staff and chain. The particulars ... a.re detailed in a field-book ... and ... upon the village map, 
which is constructed from actual measurement. 

( 2 ) The accuracy of this melklurement and map is ascertained by systematic test...by 
the European officer. 

( 3) Every portion ... is again submitted to examination by the c1assifie1'E', by whom also 
the nature ... or its soil. .. [ is ] recorded. 

( 4 ) The ... cl&88ification is systematically tested by the Eunlpean officer. 

( 5 ) The site of the village and ... the principal roads and watercourses ... are fixed by the 
European method of detailed survey ... . 

A system ... more accurate and complete than ... operations in the North Western Provinces1, 

The Bombay system differed from that of Bengal in other practical details. 
The minimum area to be mea.sured separa.tely ... and constituted 110 "nmnber" ... was fixed ... 

at what two bullocks could plough .... The mazimum a.rea ... must not exceed the means of the 
generality of the ryots to cultivate .... Cultivators po_ssing two pairs of bullocks were found 
... to fonn the most numerous class, ... and the maximum a.rea was consequently fixed at 
what four bullocks could plough. One pair of bullocks are able to plough-20 acres of light 
dry crop soil-IS of medium-12 of heavy-four of rice land [ 230] .... 

A system of detached earthen mounds, two at each of the four corners of the "number", 
and one at convenient intervals, wa.a found on trial to be a IIllfficient demarcation [ 233] .... 

The European a.eeistant has usua1ly some twenty measurers and three leamers ... under 
him. His duties are to supervise and teat the work of these men, ... making no original surveys 
himself. ... Villages are rarely of such a size that they cannot be done single.handed by one 
good me&llUrer in a 88IIoIIon .... 

The chain with which the a.reas ... are a.scertained is 33 faet in length [ut, 164], ... and 
ill divided into 16 links called annas, of 2 feet i-inch each. Forty of these square chains 
make an a.cre, and i& ca.lled 110 goonla [ Ill, 164 ]. 

The Meuurer is provided with a wooden staff ... 8 feet 3 inches in length for ... constsntly 
testing his chain. He is supplied also with a pair of compasses and a diagonal scale ahewing 
chains and anna.a. His map is constructed to a scale of 8 or 16 inches to the mile. 

'from Wingate, 30-12-40; R.v S"". (111dia) (375). 
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Nor/kern K_m. Survey. I repet exceedingly that 80 much of the early and beet pat 
of the lIe&80n should have been lost, for in the Konkun little can be done II&tiefactorily during 
the latter part of the 1Ie6ll0n, for then the native bum their fields, ancl the clouds of IIIDOke are ... 
80 dense as to render ... all surrounding objects, very indistinct [ 75 J. 

None of the young men ... had ever been 80 engaged before, but I accOlDpanied them myself ... 
to instruct them, executing a small tract in their presence before I &8IIigned to each hia separate 
portionl .... I purpose ... to send you fair copies of the work ... on the scale of" miles to the inch. 
Owing to the diffioult nature of the country, ... together with the ... i1ickness of one of the party 
during ... lIlarch, I clo not estimate the extent ... 8urveyed in the Northern Konkun at more than 
2,500 squnre miles". 

GUJARAT & KATHlAWAR 

Betwet'n 1836 and l~a9 a survey was made by Henry Giberne of the wild hilly 
tract of l\Iahi Kiintha that lies in the north-east of nujariit. hordering on Miilwa 
to the east and Udaipnr to the north. His RlIrvey extended also into Rewa Kiintha, 
a similar rugged tract lying to the south of the Mahi River. The ~l1f\"('Y was 
authorized by the Governor General in Conncil to cover 
the strong country between Guzerat and Meywar (Udaipur J. ... lIIuch caution will h" nflP~AAILry 
to avoid callsing suspicion and alaml to the wild inhahitants; ... the proposed mp,Lgure may 
possibly lead to unpleas .. nt and troublesome ("onsequences [ 245 ]3. 

J ames Down [III, 439-40]. "well acquainted with the natives of this country, 
and one in whose prudence ... Government can confide", was not then available and 
as the country was then "in a distracted condition '" it wall not until June 1836 
that the Political Agent, James Outram, considered that the sun'ey could 
advantageously be commenced upon .... The map~ and routes lent to me by Colvnel Spier85, 

and ... surveys tnken during the Inte operlJ.tion~ of our troops in thE' hills, together with the copy 
of General Reynolds' skeleton map •... will enILble me now to commence, ... and under tbe 
able superintendence of Lieut. Giberne, l"ommanding the artillery with the field detachment, 
who has z .... k,u.ly "olunteered his aid after the monRoon, I hope to obtain access to all remain
ing unknown portions of the hills, to enable that officer to complete the survey .... 

The assistance of one or two native surveyors in addition to the draughtsman already 
applied for, and a supply of necessary instrumentR, will ... enable Lieut. Giberne to proceed 
with the survey expeditiously·. 

Giberne was placed under the orders of the Political Agent, and the Chief Engineer 
provided the establishment; 

4- I,o.80an for oltdTyin~ .. .in9trument8. @) 8 rupres pPf mont.h ea<:'h, for 12 months .0. 
4, do. for an A88ist.ant SlIrve,vor. for 8 months in the yea1'9 OR per regulations 

for the Engineer In,htution [m, 384 1 ... ... ... .., 
Batta to an Asei8tant Surv(>yor. fjl~ 20 rU}JP€'1:l pt"r month for fL .year 
2 Bullock. for the carriRge of ono ('",nduc·tor', Tent, «, :; rupees ""ch '" ... 

do. for priYato haggag., '01 6 rupees ... ... ... . .. 
Grain, forage, boy. and shoeing of a pony, for an AssiRtant Survoyor, ((1' 20 rupt'f',s 

permooth 

RB. 384 

2[,(\ 
2-l0 
120 
120 

240 

Total per annum ... RB. 1360 
Th~ Chief Engineer ... to selt'Ot B youth from the Engineer Institution acquainted with surveying'. 

In October 1838 work was proceeding well and Giberne reported that he hoped 
during the next seBBon to be able to construct a perfect map of Mhyee Kanta and the Barreab. 
country [11, pi. 15 ] on trigonometrical principles. I have earried on the triangulation aJrea.dy 
to a great degree, and entertain great hopes ... of being able to include very Dearly the whole of 
the country .... The country is ... 170 milea in length, and variee from BO ... to 30 ... miles in 
breadth, and is for the moat part thickly covered with hills, junglea, etc8. 

Outram reported in 1838 that little remained 
to complete the survey of the whole ... frontier oC Guzerat from the Nerbuddah to Mount Abu .... 
The Quarter Mllllter General at Neemutohl has been directed to complete what remainll to be 
dOlle on the Meywar i1ide DC the border (273). ... Thia ... hllll been etrected ... without a single 

'DDn.231i( 64-8),14-.>-33. 'ODn. 330 (95-7): 16-7-33, 282( 403-9): 111-10-33. '11 Pol C. 
18-6-35: JlO RC. 737/IH38 ( 1-2). • Ba GB •. v (383-4). 'AI.x. ~pie", ( 1788-1847): Beo. Inf., Pol 
Supt. Ajmer, 1832 .... U: Hod"on, IV ( 158). 'f~om PI.. :>-&-36: JlO RO. 737/1838" 39 (27-8). '.0 .0. 
737/1838 " 99 (47-60), 1-2-37. "rom Glbeme, Sadra, 23-10-38: 110 BO. 737/1836" 39 ( 181-2). 
'John Pat.on, A.Qllo. [JIJ, 4931. 
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iDManoe of ooUilJion with any of the ohieftains or their followel'l!l, all of whom regarded the 
-.are with utreme jealousy .... This happy result is chiefly to be attributed to the ... ooD. 
ciliatory manner with which Lieut. Giberne h68 conducted the undertakinll'l. 

Gibeme ola.imed no high order of acouracy for his work- ; 
I only regret that it should have become ne~_ry to remove me 80 800n from the survey, 

.. I ... hoped to have completed by the end of this year a map a8 nearly devoid of errora 88, 

with the inferior instruments at my dispoMI, is poaaible .... 
It is quite oorrect enough for military purposes, and far more so than any mere route 

lI\lI'V9y. I mll8lllll'ed a base roughly with a perambulator ... the season before laat, and one 
last l16ason with a chain and two perambulators .... on both of which I have partially trian. 
gulated the oountry, but as neither were satisfactory. I endeavoured to connect the ... triangl61 
observed in the Mhyee Kanm with those already laid down in the Rewa Kantaa. 
In April 1839 he was allowed to complete his survey of Rewa Kiintha. 

Between 1835 and 1839 surveys were made in Kiithiiiwiir by Boyd and Benbow 
under the direction of the Political Agent'. "The tract between the Wurtoo and 
Bhadur rivers was surveyed and protracted by Hyum Essajie", who had been one 
of Jervis's sub-assistants in South Konkan [III, 393 ; IV, 309 ]. 

Sketches were made of roads from Belgaum to Dharwar and Yengurla. probably 
on behalf of the Public Workfl Department, and of another from Panwell along 
the coast to Vengurla, by Indian guides employed by the Quarter Master General's 
department5. The following surveys were in progress about 183~7; 

In Kattywar Captain Boyd is conducting the survey which was lately under the direction 
of Captain Benbow, who has !/:one to Europe 8i~k. 

Lieutenant Gibeme is employed in the l\l~'he Caunta. The examination of the Ghats 
and. .. country between Belgaum and Malwan has been assigned to Lieut. Hebbt'rt of the 
Engineers l m. 448]8. Lieut. Suart of the Engineers has been engagt'd this season in surveying 
the line between Bombay and Nagpoor. in the direction of the proposed grand road which ... 
will paB8 over the Malsige Ghat, and through Jalna [ 26<r-70 ]. 

Captain Forster am\ his establishment have been employed in surveying the roade, bunde, 
and tanks, and in other operations for tht' improvement of the country throughout the Deccan 
and Conkan ; and Lieut. Wingate, with a body of officers appointed lately to the revenue survey, 
is at work in the Poonah Collectorate7. 

SIND & BALUCHISTAN 

The period 1830 to 1843 covered great advances in the geographical knowledge of 
Sind8 , which had hitherto been hardly known but for the few political missions 
whioh had sailed up the mouths of the Indus to Hyderiibiid I Il, 168-<)]. The 
Indus was indeed the great highway by which Sind oould be traversed from south 
to north, the country being protected on the east by the inhospitable desert, 
which had been crossed only at the rarest of intervals, as by the intrepid Indian 
explorers sent out by Reynolds [ I : 132, 246 ; Il, 353], and more recently by James 
Burnes, who rode across from Cutch on an errand of mercy [ III, 131 ]. 

The IndWJ had long been a river of mystery suggesting a possible avenue from 
the sea to the Punjab and the mountains; European travellers were, however, 
unwelcome to the Mirs of Sind. It was to avoid Sind that Alexander Burnes had 
attempted in 1829 to reach the Indus acrosa Riijputiina from the direction of 
Ajmer, but had been recalled by orders from the Governor General [rn, 132-31. 
His opportunity was not long delayed. Negotiations were in train between the 
English throne and Lahore, and in 1830, writes Burnes, 
a ship arrived at Bombay with a pr_nt of five horses' from the King of Great Britain to 
Maharaja Runjeet Sing, ... accompanied by a letter of friendship. ... On the reoommendation 
of Major.General Sir John Malcolm [m, 483-4], then Govemor of Bombay, I had the honour 

'80 BO. 137/1M31>-U ( 177-9). 'IOUO. sa (.~3); map from RVY". by Paton " Gibern.; 10 enl. 
( 466); two of them drawn by tlpry; Bo Pal C. 1838 (228). • Ba Rev C. 737/1836 & 11 (222-4); 
2+-11-38. 'ee"l. 2 milea t.o inch; IQ Cat. (455). 'lIBIO. 118 (1.2.29). • Wm. Geo. Behbert 
(181()-811); BD. Engr •. 18211-51i. 'Bo Gw Soe .• I (3811). ·.ooording t.o Bum .... Bind-Hindu-Indu.-
all derive from ... me root word; J RGS .• VD, 1837 ( 11 ). 'dapplo·I!1"Y .hire hor .... ; ·Bololoa,a. I (8R). 
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All the work that has been done in the fair se880n hBB to be reviaed in the fains ; the COl'· 

rected results are tabulated, ... and two fair oopies made of the village maps for the Claaaing 
Department .... It becomes nearly imp08..ible to pursue field operation A after the flrat fall of 
milt in June, and all the establishment return to headquarteI'!l by the 16th of'that month. 

The multiplication of the lengths and breadths of the internal figures, triangles and trape. 
zoidll, in which e60h lIUrVey number has been broken up by the "haining OperatiODll of the 
meuurers ... used fonnerly to be done by actual computation, but the product ill now obtained 
from multipli('ation tables made up as far 88 40 chains by 40 chains, and lithographed .... Their 
introduction h88effected 88 much good on the Bombay side as Boileau's TravoJ'lle Tabl6lldid in 
Bengall\Jl(i the North Western Provinces [ l32 ]. 

The entire area of each number is teste,! by ml'ans of the talc squl\re on the map, so that 
it is next to impossible that any serious error in area can remain undetected. 

All these proCtlll8es gon" through in the rains Me teBted to the extent of 10 per cent by the 
A""istant himself!. 

In a report of 1841 the Revenue Commissioner reported that Wingat£l's revision 
of Pringle's work in Poona Ilnd Sholiipur had been completed; 

In ... the survey under l\/r. Goldsmid'R ehllrge. all the measurements are made de novo, for 
though parts of the Nassik districts were surveyed by Mr. Pringle, hill survey was never acted 
on, and its correction wonld ... have entaileo more trouble than an entirely new survey. Both 
in the northern and southern D6('('Iln the e1assification i. entirely new, that of 1\11'. Pringle .•. 
having been fonnd too faulty to .. omit of ('orrl'ction. . .. 

The villagtl ml\p~ ml\,le out hy tht' De~can Revenue SurveY" should be of considerable 
value f"r topogmphiel1l purposes ... nd with OHe of :\lajor Jopp's maps as a general index 
[ 306~7 1 I am I\t a loSR to know what further can be r<"guired2 . 

Half·hearted enquiri£ls werE' made at this time, both from Shortrede and Jacob, 
as to the nature of assistance that could be given either by Jopp's i·inch maps of 
the Deccan survey [Ill. 125~6: IV. 240]. or from the Great Trigonom£ltrical 
Survey [ 73~5 ]. In neither case WIlS there Ilny material that conld assist the 
Revenue Surveyurs without extensive professional labour. and indeE'd most of the 
tDpographica\ records had been scattered beyond recon.rf'. 

Wingate mastered the problems of land re\'enue to such an extent that it WII8 

not long before he was entl'Usted with the oontrol of aSSE'ssments as w€tll as of 
survey. an arrangement the Directurs did not. like [ 367 ] : 

Our Civil Servants on the regular RevEmue tlstablishment hl\ve I~n ('xcluol'd from sh6l'8 
in the operl\tions for whi~h thtl~, are btlRt qUl\lifieo. . .. 

The measurement of th" landl' may ('ertninly hE' he~t unoE'rtaken hy ... scientific officers 
trained by previous habits anti tl"parience, ... and the ('lassifi('l\tion of the soils may ... be ... 
safely entrusted to their hand.. Blit the ';tal ... impo~ition of the proper 68.'1es..ment ... shou!d ... 
devolve mainly on the Collector and hiR El88istants, with ... Bny information which the surveying 
officer may have been enabled to collect .... The service!' of th(' surveying officers should be 
restricted to the meB8Urflment and c1El88ification of the lands •. 

They withdrew their objection when the Commissioner explained that Wingate 
and Nash had originally been sent in 18:16 
as Survey officers under the general superintenden~e of Mr. Goldsmid, by whom the settle. 
ments were to be made. Wh('n the latter officer quitted the Ruperintenden<'e ... in that part, ... 
Lieut. Willgate was selected to succeed him. . .. He has been most successful. 

The survey undtlr Lieut. Wingate is the only one in which the two outies of Survey and 
Assessment are combineo .... In the NlI.Sik survey the sur\'~' is conducted by offioers under 
Mr. Goldsmid whose duties are those of Superintf'ndent I\no Settlement Officer, and ... (or ... 
the Southern Mahratta Country he proposeR that the two brl\nches should be kept perfectly 
distinct ...• 

The 8Urvey department should be subject to ... the officer entrusteo with the settlements .... 
In the Broach and Gu7.erat survey we hl\ve an example of the evils of a contrary mode of 
proc~g. Though the scientific part of the work was most ably executed. and the ... 
mforrnation ('ollocterl most minute and extensive, it is to this oay comparatively useless, ... 
having been conduoted without any reference to ... the local revenue offirers, so that the wants 
of the Iatter ... were frequently lost sight of [Ill. 173-4; IV, 235 ]. 

, I Rooru. Paf'''' (!X. III ( 1116-113) of. Bo R, •. 81J'1f. • R ... ·. SIJ'If. ( India) (378). 1~2-41 (I~JO). 
DDn. 325 (ilK), Shonredp to Bo. Govt. /6-9-41 ; 5'111 ( 6.; I. Rov. ~urvr. Dhirwir. to Jacoh, 21-1-42. 
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The officen of the Deccan 8UJ'vey ... [ were J constantly reminded that the ... objllCt of their 
I&boura w ..... a new _mentl. 
From July 1841 survey was extended to the South Marii.tha country, and later 
that year both Goldsmid and Wingate were granted furlough, charge of the surveY8 
resting with Nash, who had five survey parties at work [367]. 

Though the surveys could never be adopted for topographical or geographical 
purposes. they were far more valuable for revenue purposes th&n those of the 
North Western Provinces already described. and, writes M&rkham, .. proved so 
efficacious in promoting the revival of agriculture in the Presidency"2. 

Scattered surveys were carried on in Gujarat, and in 183i the Collector of Kaira 
reports very f&vourably of the work of his assistant. surveyor, WilIiam Spry. He had 
been appointed in succession to one James Nock who had been discharged [ 278 n-4, 
383]. The Collector considered the six Gujriiti surveyors under Spry 
a department oC importance and great trust, '" in.so·much that the whole of the establish. 
ment are out BurvAying or superintending other \vorks uf .. high nature eight months in 
every year. Nor are lIIr. Spry's duties limited tt) these Jllonths ; he is liable at all times and 
on all oC(,88ions to be sent Ollt at a moment's warning ,luring tho monsoons, to examine and 
report upon boundary disputes, tanks, drains, inundations. etc. In short. )Ir. Spry ho.s not 
been allowed to remBin at headquarters at any hmgth of time ,in('e he joined this office in 
August 1835 .... 

He was attacherl. .. first to the Acting Collectnr of Ahmedabad, then to Captain Olltram in 
the Myhee Kanta3, and is now only about to return to hiR dllties hen'. )(r. Spry h88 thus 
been continually kept Ollt on duty. Bnd is always liable to be so~. 

Similar surveys were carried on in Surat District between 1832 and 1844, and 
later by " Mr. Assistant Surveyor and Builder, :\Ir. Kelly"5. 

TOPOGRAPIDCAL SURVEYS, DECCAN & KONKAN 

After the close of the Deccan and Konkan topographical surveys in 1830. Jopp, 
the Deputy Surveyor General, was left with a small staff of assistant surveyors and 
draughtsmen to finish off the mapping, and to survey It few small gaps. The only 
military officer left under his direction was Shortrede who was engaged on the 
trigonometrical survey and, writes Jopp in 1832, as this had not 
yet been pushed sufficiently north to enable me to compile the northern parts of the Duckun, 
or to finish the survey of two or three very small tracts which remain undone, I have employed 
the assiatant surveyors [ 383J ... in putting together, on 4 miles to an inch', many of the original 
BUJ'Veys south from Poona, previous to their being copied for the Hon'ble the Court of Directors. 

The two apprentices are employed in copying such of the original surveys as were torn or 
otherwise much injured, and in improving themselves in drawing and,printing, in which they 
were very deficient .... So Boon as the triangulation shall have been carried up to Khandesh, 
it is my intention ... to send them into that province? [ 72 J. 

Shortrede had fixed sufficient points in Northern Konkan by August, and Jopp 
obtained the Surveyor General's consent to send five of his draughtsmenS into the 
field to complete survey northwards to .. the 20th degree of north latitude this 
season", whilst three assistants were sent into South Konkan to resurvey some 
areas "imperfectly done"8. Twelve months later he reported that 
the trigonometrical operations under Lieut. Bhortreed not having yet been carried into the 
northern parts of the Dukhun where the detail surveys are incomplete, I have employed Mr. 
Aikin on the compilation of one of the sheets for transrn.iBHion to your office. ... 

The two other _i.tant surveyors of the Dukhun Survey Department have been engaged .. . 
on the ... survey of the southern Konkun .... The extent of country ... surveyed ... I estimate .. . 
• t from 1,800 to 2,000 square miles .... 

1 f.om Rev. Comn •. 11>-2-41; Poona Rtv 8.y. ( 16-21 ) &: Rev S"lI. (India) (380). I Ma.kblUll 
( 135. 193); cf. Roarw. Pap .... rn, 1866 (84). 'James Outr&m ( 1803-63); lID Inf.; Mahi Kiintha, 
183&-8; DNB.; DIB. • from Collr. 22 ....... 37; JIO BC. 840/1837 (241-3). BD Ga •. Kai,a (9). "BO so. 
181/181!O ( 11-17). from Rev. Comn •. N. Div. Ahm_dnag&'. 10-12-40. "in degree .heeta r 306]. 'DDn. 
235 ( 35-0 ), 29-6-32. I Fr ....... Rpring~., WIll. Aikin, DeCoata, and Dertio: I0Il0. Mise. II.PT .. 33. I DDn. 
2.16 (4031. 17-11-32 (81), 1~33. N. Konkan, I0Il0. Miac. 10." .• 33, Wm. Aikin. S. Konkan, Drlt. Ill. 
377 1832-3, J. Ailrin, P.ioe, Sangor [ 383. 386]. 
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of being nominated ... to pt'00Il8d ... tn the Seik ca.pital with thf!l!e pr_nn. by way of the ri .... 
Indus. I held at that time a political mtllation in Cutch. . .. 

The navipration of the Indus iR important in every point of view, yet we have no informa
tion that <,an be depended upon, ... except of about Me\'enty mileR from Tatta to Hydembad. . .• 
The only BCcounte of B lIJ'f'at portion of ibl COUI"88 were drawn from Arrian ... and the othe!' 
historian" of AI""Bnder·. expedition r I : HO 1· ... 

A young. t\ctive, &nd intellijl:ent offieer. ";nsign J. D. I,e,·kie. of the 2200 Regt. BO. 1'1.1., 

WM ... to a<>comp&n,v me. A >lnrveyorl r Bnd J t\ native doctor, ... were likewi .... entertained .... 
We 8&iled from M&ndivee in Cutch with 1\ Itoot of five boat.. on the morning of 2ht of 

,TanUW'v UI:lI. On t"" ""ening of thl' 24th we ... nncho .... ,1 in the ... 8IIoIItern ... br&nch of the 
In.luM. 'whidl "el'ltmtl'~ :--;indh from ('ut,." .... ""e followed the Sinde 0081tt for fonr or flv .. 
days .... At ni~htfall on the 2~th WI' C8.8t .. nchor in the weHtern mouth' . 

. Aft~r waiting st'\'t'ral days tht'y wElre I'efused pennission to proceed lip the 
river. and hncl to I'etllnl to Mandvi : 

The cond",·t of the Amo .. r ... w .... mORt IInfriendly ... , H" nUlllnitl"d th .. difficulties of 
nBvi)Zlttin)Z th" JndllR. Bnd I\r .... yecl it~ rock., qll;..k .... 'HI~. whirll'ool., 0.11.1 "hallow8, in every 
c'omlnllnicHotion . ... In hiH fI~tirnR.tion wt:" were the pl'fl.(,lIr~()rs or an aml)' . . " 

On the 10th of )["rch we once more 81't "ail for the Jnclll", and rea"',,,,I...on,, of th .. ,·"ntr .. 1 
mouth. of the river after .... even da}'H .... [After J & week's ne!(otiation ... we quitlr,d "'"tt,,3 
on the morning of the 10th of April, ... embarked in f1 .. t-bottomed boo.ts ... IIl1d ponllnen('('d 
our VOYB!1:" .... On the morning of the 18th we moored opposite Hyderab,," ... . 

\\'tl marched tn lillldmr oll ... the 19th [)lay J .... 0. fortreB8 lii miles froJll Kh~'rpoor, 
situated on an inHlllttted rOl'k, ... with the town of Hnre .. 011 the one side and tSllkklll' on 
the other [ 2~5J. ... On the 30th of May qllitterl th .. InduA "t Mittllncote ..... nrl I'Tltl'l'ed the 
Chen"b .... Left Ooeh, junction of BelLS and tSutlej with th" Chen .. b. on .Tune 6th. 

In describing the Panjnad, t.he link between the Chenab and the Indus [244], 
Burnes tells of "several decayed canals" t.hat, 
if cleRred, would yet lead the water of the ('h .. nab to the Indus, and may l\I'('ount for Major 
RenneU'. conducting that river into the great Htream AO many miles above the true point of 
union, until the geographical error w"'~ redifierl hy the miRBion to Cabool [11,65-7, lV, 244 ]'. 

Sind had now bct'n left behind, and on 15th June they reached Multiin. 
At noon 011 the 17th of July we came in sight of the lofty minarete of the King's mosque 

.. t L .. hore ... and the termination of Ollr protracted voy&ge, hilt the ceremoni .. 1 of our entrh 
require,1 .. rr .. ngement, nn,1 we hltlted 3 or 4 mil ... from the l'ity at the earnest reqlle8t of OUl' 

conductors. AA the slIn Het, I ""W for the first time the JIlMSY mount .. ins which encircle 
CMhmllT, clothed in a m .. ntle of white snow. I felt a nervous sensation of joy 68 I first 
gaze,1 on the Himalaya [ I : 76 ; It, 84-51. 

On the mominp: ofthe 18th ... we m .. de our public entry into Lahore .... We were introduced ... 
by Captain W .. de. the political agl'nt of Government at Lodian .. [ lJl, 510; IV, 281 ]5. 

With hie map Burnt's submitted It "geographical memoir'" ; 
The m .. p ....... BtB on a series of obwrvations by the stars taken each night. I should have 

prefer .... d altitudes of the Rnn, hut with a people RO sUllpicioua ... it was impoBSible to use an 
instrument openly in daylight [ 275 J, I\nd I ahollld have required to halt the Beet twice to 
procnre "qul\l altitudes, since the sun WII.8 south of the equator .... M&ny of the large pl .. ces ... 
have heen I .. id down from a me .. n of B to 10 atell .. r observations. The lon~tude and ... curvature 
of the river rest on .. minute protraction of its turnings, c ...... fully observed everv h .. lf-hour 
and sometimes oftener. with the approved compMS by Schmalcalder [Ill, 132; IV, 277 J' .... 

My fieldbooks exhibit on an .. ver .. ge twenty bearings each day between sunrise and sun
set. I WII8 early en .. bled to rate ... the bo .. ts ... by timing them on a mell8ured line BJong the 
bank .... We could e.d.vance ... by tracking, or being pulled by men [394 n.7] .. t h .. lf a mile BD. 

hour, while any great excess or deficiency WII8 pointed out by the latitude of the halting place. 
The bll8e on which the work reste is the towns of Mandivee and CarBOhee ... which we 

saw before entering the river. Mandivee stands in the I .. titude of 22° 50', and Camehee in 
24° 61' North, while their longitudes are respectively in 69° 34' and 67° 19' East, 6S fixed in 
1809 from the chronometers of the Sindh mission by Ca.ptain Maxfield [ D. 16B-9]' 

Assuming these points .... correct, the line of coaat...he.a been laid down from my own Map 
of Cutch [ID, 131] .... while that of Binde reats on observations of the sun's BJtitude at nool1, 
and the boat's daily progress determined by heaving the log hourly. We sa.i1ed only during 

'.possibly Mllhnmm." Ali [ 2741. J Bo~ha,.." 1 ( l-IO). J old ."pital of Bind, on Indoe, 80 m. 1:. of 
KBrilch,; Bum •• fonnd dIscharge of Inrlus at r"tta RO,OOO c. ft. por .00. J ASB., I ( 2-3 ). • Bol:Aaro, 1 
(86). "ib., III (22-UR). "ib .. I (195....'12S). 'JA8B.1II, 1834 (287). 
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the day, and at all times along 8hore, often in a small boat, and were attended by six or eight 
pilots who had p&8fI9d their lives in the navigation of these parts. '" 

I oan bear testimony to the correctne88 of suoh portioIll!l of the Indus 88 ware ... 
tmveraed by the misaion of 1809 [n, 168-9]. From the jealousy of the government of Sind. 
we had to pass up Qnd down the coast no le88 than five times, whioh gave ample opportuniti81 
to observe it. . .. 

In delineating the (Ielta ... below Tatta, I have not only had the a(lvantage of sailing by a 
bmnch to that city. but approached it on land by one route and returned by another. I also 
ascended the Piltee, or western mouth ... for thirty miles. The opposition experienced from the 
Scinde Government gave rise to these variations of route .... Their vaC'iIIation has happily 
added to our knowledge of their country .... 

In addition to my own track I have added that of the Sin de MiRRion from Curaohee to 
Hydera.bad. and thence up to Lncputt .... From Hyderabad upwards ... the different towns 
rest on the latitudes 88 detennined by the sextant. Most of them are in It higher paraUel 
than in the mape, but it W68 satisfactory to find, on reaching Ooch, that the longitude of that 
place, 88 taken from my own protraction, coincides with that which has been 8.S8igned to it 
by Mr. Elphinstone'. eurveyors, who must have fixed it from Bhawalpoor [ 243 ]. 

This W88 not the ce.~e with Bakkur but, as the latitude of that place WItS 22 minutes below 
the true parallel, I have reason to be ... tisfied with the result. I likewise found th .. t the Indus 
receives the Punjab rivers at Mittun in the latitude of 28° 55' instead of 28° 20', M given in 
the Map of the Cabool Mis..ion. but no one can examine that dooument without acknowledging 
the unwearieu. zeul of its constructor! and wonderinjl." that he erred so little when he visited 
but few of the placeR [n, 270--1 ; IV, In, 279] .... 

The Punjsb ri,'ers have been laid down on the sume principle o.q ti,e Indus. The Chenab, .. , 
which ho.s been erroneously styled the Punjnud after it has gathered the other rivers, is very 
direct in its course, but the Ravee ... on the other hand is most tortuous, and appears in its 
present shape on the map after incredible lab or for 20 days. The latitude of it" jltnction with 
the Chenab, and that of the extreme point of the map, the ("it)" of Lahore. which stands in 31· 
35' N., and in 740 20' East longitudel , have m .. terially assisted me in the task. 

I have also placed the confluence of the Jylwn ... with the Chcnab twelve miles above the lati· 
tude in which it he.~ hitherto stooo. The survey eastward terminated on the left bank of the 
Sutiego ... with the British cantonment of Loodhiana, whiph I find stands in 30° 55' :10' North 
latitude. I have used the longitude of the latest and best map, and placed it in 75° 54' East'. 

In 1831 Henry Pottinger conducted a mission to Sind [II, 437-8] and "con
cluded a treaty with the Hyderabad l\Hrs ... by which traders and merchants were 
permitted to use the roads and rivers of Sind, though no Englishman might settle 
in the country"'. As a consequence of this treaty an "Indus Steam Navigation 
Company" was formed in England, but trade did not prosper [278 ]5. 

Pottinger had his brother William on the mission staff, who made various small 
surveys and compiled a general map, but the official surveyor was Edward 
De l' Hoste, who left several maps and sketches, and a JournalS in which he records 
that the mission left Mandvi on 29th December 1831, the last entry being made 
at "Muggurbhee" on 6th May 18327• He giyes a good description of the country, 
and of the Indus he writes; 

The sources of this great river Bre hidden; ... it rises in the mountains of Himalaya near 
Thibet. It iR prohable that the Shyook from Karkorum an(1 the river of Ladak from near lake 
Munsurour are its feeders .... From Attok to the sea the Indus is familiarly known by the 
name of" Rcinde" or .. Attok". }lehran is a name only known to foreigners [ I : 234 ; 1'1. 4, n. ]. 

On 26th November 1836 Burnes again sailed from Bombay to journey up the 
Indus. this time to take up the post of C'.ommercial Agent at Kabul. He landed in 
Sind, 13th December with Robert Leech and John Wood and was joined at Rohri 
by Dr. Percival Lord. A detailed survey and memoir of the Indus was maintained 
from the sea to Attock [ 277-8 ]8. 

For the march against Mghanist.an in 1838, Sind was freely used for the passage 
of troops and military stores, contrary to the treaty of 1831. Throughout the 
oampaigns the amirs remained friendly. but by the autumn of 1842 the situation 

'.John M"" .. rtney [11, 418]. I true position, 31° 33' N.; 74° 22' E. • Mal' of th~ Tnd". '" Punj~b 
riv"",, from the lea to I ... hore, Burne., LudhiioB, 1-12-31 ; DDo. 281 ( 7-17 ); 10 Ca!. ( 136 ). • Imp Ga •• 
XDl (.00). "CtJbool (329-36). "IIBIO. M 217-8, with l,ilIoh sketch ... ; of. Bill Add!. liS. 14382. 
'Map of BiOll, Sukkur to Sea; od. 19-7-32; _10. 120 ( 1 ); 10 Ca!. (44i ). I Cabonl (5, 304-68); 
Repor'" OR .\'a~igaIWn 0/ Ind ... : paper by Wood read 2"-3--36; Bo Gw P,og •. , n ( 72 ). 
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det.eriorated and, after Sir Charles Napier had taken over oivil and military oontrol, 
s. treaty WII.8 forced on them under whioh they had to cede several towDlI, and 
.. a strip of land on each bank of the river". 'rhe battle of Miitni. 17th February 
H143, was followed by the annexation of the whole country by the British. 

From 1839 military surveyors had been traversing Sind in all directioDll. A 
survey of Karii.chi and surrounding country. showing camps ofvariouB military unita 
of the Bombay column. wllIIsigned by George Boyd on 7th May 1839 [lll. 426]1. 
A plan of the island and fort of Bukkur. with a fine panorama. shows" the posi
tion of the military bridges thrown across the Indus for the passage of the army 
under Major General Sir W. Cotton on Feby. 14th 1839", scale 200 feet to an inch2• 

In IH40 George Le Messurier [Ill. 473 J. A.Q.M.U. and sllpetintendent Sind Survey 
IH3H-!2, t;ubmitted a journal of his route from the direction of Cutch 
through ... the Thurr [deoert ll~l\ll part of S,·inde .... via l .. l"mkote "nd Amurkote to Hydera
bad .... As the IIpen URe of surveying instruments was I'onsideren objedionable. and likely to 
alarm and ex~ite ... a [loople amung~t whum r'~l1r"peans had hit.herto never apre'~recl. I. .. 
confinerl myself to ..... po"'<et compMS. flncl tho nec •• ·ion .. 1 U>le of fI ~ext"nt to <letennine the 
latiturles ; but this IlloIit .... through Home ;mperfec·tion ... whi"', I only ,iiscovered at Omercote. 
I C8.nnot depend upon. 

The distances were detenninerl by th" rate of lL ctLlIlel'~ I",ee. Loth amLling an,1 walking •... 
comparing minutely with a good w"tch und I " .. ",,,mbull1tor for five day, over I} varied country .. ,. 
The eHtablishmbnt of tL ,'amel d"k betwe .. n 1·lyder .. bILd "nd Dee .... a• and the best route~ to be 
adopted for the <io.k to tr"vel "t Illl ~e .... ()nH "' ..... Il subject you direl'ted my attention to. 

1 have ... detached a !(llide of the Quarter M",.t", General'H Departmont to Rllrvey ... the 
route between Amerkote an,l Hllhneer"', ... r prol'''de to sond a ~k"leton mal' with ... the routes 
to be taken hy the camel dak frnm Hyrler"h"d to [)ee ..... 6 . 

In forwarding these sket.ches Outram, tht> Political Agent. urged that 
a survey is necessary to strengthen our military positi"n in this country, which must ever be 
considered weak while our only ('nrnmllnictLtioll with [nilia is by sea in the rair seMon, and 
totally cut off clurin!( the monsonn .... I woul,} not reconun!'!flll. however. th"t tho survey of 
the _tern portion of Sinde should be commenced upon until the Chiefs ... have been prepa.red ••.• 
Lut ... the otlictlr ...• llOllld be a perH"n of experience. in ",hut", discretion I could implicity rely .... 

I have no hesitation in recommending Captain Le Messurier ... for. in addition to his 
knowledge of surveying. lLcquired by long pra.ctice in the Dec<'I1n survey [Ill. 125. -t73] .... 
that gentlemau is peculiarly ljulllified for the truHt by hiB mild temper. cOBl'iliatory manneI'B, 
knowledge of natives, and of the Pel'llian and Indian langllages. 

That officer i" ... b) perform th" rluti(lS of the Quart(lr 1\["8ter Ceneral's Department iD 
Sinrle •... but ... co1\I<I, with an ,,<I"'1uate eHtablishment. conduct the survey at the same time .... 
In the fimt instance the survey might be ,,"nlinorl to the plains of Sinde. but to the westem 
Bide of the Inrlus. until I am prepflred to authorise his C'roseing to the e881:em, and afterwards 
might be extended ... northward. until connecte" with the survey now in progrl'l88 in Afp;hanistan', 

Later in the year an interesting journey waR made by De ,'Hoste from Ahmed
iibii.d to Sukkur, marching with his regiment; 

Adaulij. 17th August [ 1840]. Arrived hero this morning, and joined left wing of 9th 
Regt. N.I .• proceeding to Del'Sa to relieve the 6th Regt .• which I run to conduct by the route 
I consider beot to Sukkur. ... Halted Deesa 22nd to 28th August .... Rumpoora. 28th. . .. 

Thurraud. 1st September; large pla.ce .... Bokney, 2nd. . .. The corps marched here this 
morning. By orOSBing the Runn (which is dry ) ... 3 marches will be saved. 

An officer of the regiment ... ( Lieut. Landon7 ) caught one of these animals [ wild BM] when 
very young. and completely tamed it. so far that the animal followed him wherever he went 
~ came to him when called. but no pBrsevernnce or pains would iDduoe the beast to carr; 
IIlther a man or a loud. He would, although perfectly gentle at other times, on those ocoaeiona 
bite and kick until he threw his rider. or if unsucoessful lie down, and neither good nor ill 
treatment would induce him to rise. His affection for his Ill88ter W68 remarkable. If when 
tied up he happened to see him a.t a distance. the noise and struggles he would make to get 
free were tremendous. I have known him follow hi~ master to parade. and change f1anlm 
with him, f .. llowinJ! him closely to the no small BmUllflmf'nt of the sepnys. 

'MBIO. 100 (6), 3 inch ... to mile. 'lIDI.Io. 1110 (\I); .d. by N~il c..mpb~ll, QIIO. to Bo. fore •• 
'40 m. sw. of lilt. Abn. • R&rmcr, in Jodhpnr St.nt6. • DOn. 407 (30-2) 4--a-40. Map IIBID 111 
( 12 ). • Hyderii.bid, 2-4--4(1; ~Un. 407 ( 26-11 ) ; to )'01 Dept. G of I. 'Samuel L.Ddon· of ~ 
Rev. Svy. [ 3107. 369 ]. ' 
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Tariana. 23rd September. Omarkote. 1st October .... By observation I make OIIl&nlOte 
in 25° 19'. I may be wrong. 6B a pocket sextant &, false horizon are not e&IIy instrulDBllta to 
118e for such observations. The sextant with stand would have given me a true observation 
but I have not one. • 

Dadera or Dundi·i-Khalifa, Monday 12th October .... We bad a fearful march of it to. 
day ; the guide mistook the road, and led us through valleys in which the jungle W88 so thick 
that we could hardly get through it ; and over steep hills of sa.nd whioh seemed to continue for 
ever. Tramore,21st .... It is now only 14 miles to Roree. where we proceed this eVening1. 

Another survey of the route from Deesa2 was made byJohn Jacob who later dis
tinguished himself in political service. Amongst his ma.ny other surveys is a "Sketch 
of part of Upper Sind, showing Nufory Pass and country to south"; this shows 
a profile of the pass, and is dated 15th February 18403• Other reports and maps 
of Upper Sind were made by Thomas Postans. a well known political officer'. 

A map of the roads in Bombay Presidency surveyed by officers of the Quarter
master General's between 1840 and 18426 includes a number surveyed during the 
Afghan campaigns, and a Map of Sind, compiled in the Surveyor GE'neral's Office' 
bears acknowledgement to the following surveys [ 284 ] ; 

t. Survoy of Sind between Sehwan and Shikarpur. the River In,jus. nlld Hola Rang". including Cutch. 
Lt.-Col. ~eil C .. mpbell. Q.I<I.G. Bomb"y, Aug. 1840. 4 m. tu inch. 

2. Survey of Lower Sind; Q.III.0. Bombay. 1838 to IS-111 .... 
4. Slr.etoh of [ndlld from Shikarpur to sea. inolnding Cnteh, from works of Lt.-Gen. Reynolds. ole .• d. 

J. Jopp, ... June 1831; 10 m. to inch. 
5. Plan of Kulleree ... cana.L1. by Captn. Geo. P. Le M •• '.suri(-r. Scak. I rn. to inch. 
6. A general.ketch of proposed communic .. tion frorn Indus Iti,-cr tu K"rachi H"rhollr, hy Cllptn. G. P. 

Le Messurier. scale -1 m. to inch. 
7. Route ... from Hyderabad to Umarkot. surveyed by Captn. Le Mc •• ur;er; Uml\rkot to Halmeer • 

• urveyed without instruments by a Guide of Q.!l.o.·s Department. '" 8c .. le 4 m. tu inch [2451'. 
8. Map of Sind .... Sukkur ,Iown to sea; Edwanl P. Dc I'HuBt •• survoyor to the Sin" Mis,ion. 1st August 

1832. Scale 8 1/3m. to inch. The line of cOMt is taken from Lt.. Burncs' .urveys [244 ]0. 
9. Map of the rout .. of the Army of the Indus. hy Lt-s. DurRnd and Anrlc",on, ll.ngal J<:ngineere. 1839. 

Soa.le 10 m. to inch [ 281-2 ]. 
10. Map of the Indus and Pnnjab Rivers. from the sea to Lahore, by Lieut. Alex. Burne., on I> mission 

to Lahore in 1831. Scale 8 m. to inch [ 242-4]. 
It. lIIap of south portion of Rajputanl>, by Lts. Alex. Burnes and J. Holland, Q.K.O. Department. 

June 1830. Scale 12 m. to inch [In, 132-3]. 
12. Chart of the Indu. from Hyderabad to the sea. Lt. T, G. Carl ..... Indian Navy, 1836 ['''1]. 
13. Route. Kotri, near Hyderllbad. to Sehwan. thence to Larkana. March 1839; Hyderabad to Tatta. 

Beby. 1841; Tatta. south-west to Vikkar Bunder, Dec. 1838; _ .. by Q.K.G·s. Department· .... 
14. Skeleton m .. p .hewing the principal routesthrongh Thar( Sind), .howing ... Captain Le lII ... urier· .... 

ronte from Hyderablld ... to Deesa. Scale 10 m. to inch .... Bearings taken with pocket compa.s. Distancee 
estimated by .. camel's paces [ 245]. 

15. Engraved map of Central Asia, constructed from Lt. Ale". Burne.' III.S. surveys ... nd other authentic 
documents. by John Arrowsmith. June 1834. Scale 70 m. to inch [ 2771. 

Before the annexation surveys had been started for the lay-out of canals by 
William Baker from the North-Western Provinces, and in 1843, it was suggested 
that Du Vemet should be transferred to assist, but he could not be spared from the 
Great Trigonometrical SurveylO, 

COASTAL MAPs 

Of coastal maps, mostly from surveys by officers of the Indian Navy, or Bombay 
Marine Service as it was called before 1827, a comprehensive account is given by 
Markham. A less precise account is given by Lowll_ 

From 1836 to 1838 Thomas Carless of the Indian Navy surveyed Kariichi and 
the coast from the eastern mouth of the Indus to Somniani Bay, "laying down 
buoys and erecting beacons to facilitate navigation "12. 

A report of 1862 states that Henry Pottinger's map of 1814 [n, 174] was used 
in the preparation of later maps .... ArroWBInith's map of 1834 BeemR to have been taken from 
Pottinger's, with information from Haines' nautical chart of 1829 [m. 133]. The l&tter 
as So chart of the cOBBt is of great value. but deficient in minor land detail .... 

'Bo GroProga. 1839-40 ( 14fi-68). 'MBlo.1I8 (16). '1DI5.552( 34-5); MBlo.1I2 (66), 121 (36), 
'JASB. XII, 1843. °10 Cat. (418). °KIUO. 120 (3). 8 m. to inch. 'ib. 117 (33); 160 (2. 3). 
a ib. 120 ( I ). • ib. 117 ( 13-21 ). I. DDn. 401 ( 274), 14-7-43. 11 MRrkhRm ( 14-30); LoW. 11 
(83). .. Ho Gen Proga., I (3i4); )lBIO. 92 ( 16, 17). 
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The plan of the Coast of Mekran from the Indus to the Pel"llian Gulph, copied from a ... 
compiled by Mr. Dalrymple in I i91i is of singular acoorMY; it WBB prepared from material 
collected by Lts. Robinson, Porter, Blair, & MBB('.aIl ... nearly 90 years ago [I: 313 ]1. 

A Map of Malitime Arabia, including" the opposite coasts of Africa and Persia". 
was reduced in the office of the Q.M.G., Bombay, in 11155, from "an original map 
by Col. T. Dickinson, Chief Engineer", signed on 4th April 1843. The title-piece 
shows an Arab scene, and a note acknowledges 

C;ulf (If I;'er.ia & Arabian Uoaot, from engraved chart, IH3U, from trigonometrical .urvey. by U .. pt. 
Bruck. & Officers of tbe Indian Navy, 1821-29 [m, 133 n.1 ]. 

Arabian Coast from engr&ved chart of Om"n. and survey of interior by Lieut. Wellated of Indian Navy·. 
Island. of Koori". Ra. Sherbad. and RM Noo •• by Captain Hain ... & Lieut. Sanders, 1.111' •• 1837·. 
Entrance of Red S.a. by Hain .... 1839. and Mor .. by .... Rod Sea (',o ... t. etc .• engraved ,·hart •• 1820-38, 

by ElWOD, ~oresb:v. Carl .... Pinohing.I.N. 
Route across Penin.ual. El Katifto Yamboo' Capt. M. Hougbton, UI,; Journal of Capt. Sadlier, 1820-

33.18111; Burchardt·. publi.hed map of 1829. 
1I1orh" to Eon,,; ~n~ravpd .ketch by Or. Hutton and Lieut.. Cruttendon. I.N., 1836. ~. T .... in'. map, 

.. loo Capt. Hamerton' •• ketch 1840. 
Co ... t of }[ekran. Capt. Kempthorne'. chart'. 
There are also preserved a Portuguese military map of the Island of Diu, in 

two sections, bearing dates between 1833 and 18648, and a ma.p of the Tigris from 
Basra to Baghdad, compiled on scale 121 miles to an inch, from survey by Ormeby 
and Elliott, with another section from Baghdad to Mosul, 

Burnes has left the following tribute to Indian seamanship; 
Among the timid navigators of the EIIB1:, the mariner of Cutch is truly adventurous, He 

voya.ges to Arabia. the Red Sea. Bnd the eOllSt of Zanguebar [ Za.nzibar , ] in Africa, bravely 
iltretching out on the ocean after quitting his nstive shore. The ... pilot detenninee his position 
by an altitude st noon, or by the stal"ll at night, by s rude quadrant. Coarse charts depict 
to him the bearings of his d"~tinstion, and by long.trier! sesmsnship he weathel'B ... the dangers ... 
of the Indian Ocean. 

This use of the qustlmnt wss taught by a native of Cut('h, who made a voyage to Holland 
in the middle of the Isst century. and retnrned ... to enlighten his country with the arts and 
lCienc88 of Europe7 • 

Prinsep describes a simple instrument used by Arab seamen which comprised 
• small rectangle of horn, either running on a. rod, or connected by a knotted string, the angle 
of elevation of the Pole star being measured by the distance from the eye at which the width 
of the rectangle fills the space between horizon and star [ I: 151 ]8. 

1 HMS. 551 ( ,,67 ) ; Rep..,,! hy F. J. Gold.mid. 'J ROB. VD. • ih. x. • Bo Lit S",. 3. I L. R. 
lIall'. Atl ... of 1830. 'IIBIO. 92 ( 16); 177 ( 12); probably ootween I/j30 nod 1832. 'Bokhoro 1(6)' 
cf, Bagrow·. account of The V ... "" Go".,. Pilot, a "Moor" from Guiarit. 'JASB. v. 1836 ( 784-94 i. . 



CHAPTER XV 

MADRAS SURVEYS 

Organimtion - Madura, Trichi.1Wpoly ~ Salem - Ganjam - Nellore - Ni.1ii.m'8 
Territorie8 - Profe8sional De1ai18 - China, /840-2. 

THANKS to the sound organization that Mackenzie- had given to the Madru 
surveys, a.nd the close control maintained by Mountford and Montgomerie, 
survey was carried steadily forward until every district was furnished with 

satisfa.ctory maps and valuable memoirs. Those still in ha.nd in 1830 were-
Hyderabiid, or the Niziim's Territories, under Henry Morland, commenced by 

Garling in 1816, and only just completed fifty years later. 
Madura District., commenced by Benjamin Ward in IR30, the part.y moving to 

Trichinopoly in 1832, and to Salem in 1835. 
Northern Circars, commenced in 1815, and from 1820 under Charles Snell. 

Having completed tbe coastal area northwards intu Ganjam, the party moved to 
NeIlore during season 1832-3. 

Since 182-!, Montgomerie had held charge as Deputy Surveyor Ge-neral of the 
field parties and the drawing office. with the recmitment and training of apprentices 
[ 1II, 321 ; IV, 381]. After the closing of the branch office-s at l\Iadras and Bombay 
in 1833, the more important maps and record8 were transferred to Calcutta, the 
remainder being deposited with the local Chief Engineers [ 328 ). 

Though the Madras parties now came under the direct professional control of the 
Surveyor General, appointments of officers and establishment remained with the 
local government, who were also responsible for discipline-, pay. and equipment, 
and, except for Hyderabiid. for all e-xpenses. Everest was so deeply engaged in 
the work of the Great Arc that he could exercise little eontrol o\'e-r these parties, 
and in 1840 deputed their charge to hill deputy at Calcutta [ 3 I7. 325 ]. 

The Hyderabiid Survey had worked under the political control of the Resident who 
corresponded with t.he Supreme Government in Bengal. so that except for personnel 
this survey had little to do with Madras. In lR:H Everest asked that it should 
come under his direct control as he knew the country so wel)! [HI, 442-5 ]. 

The transfer was approved, and from July 1831 till April 18-!0 reports were sent 
direct to the Surveyor General, being thereafter sent to the Deputy Surveyor 
General at Calcutta. Morland held charge from 1829, with frequent intervals, till 
his promotion to Major in 1848, when the survey was still far from complete. 

By 1840 the Nellore and Salem surveys were drawing to a close. Campbell, 
in oharge at SaIem, was ambitious and energetic, and most anxious to turn the 
energies of his staff to geodetic, geological, or revenue surveys, but the Surveyor 
General would not hear of such misuse of a topographical party [258--9]. A long 
discussion then followed as to whether to employ these parties on the resurvey 
either of "the Jawaddy Hills" in North Arcot, or of north Coimbatore, or whether 
they should take up work in the Niziim's territories. 

With ... three parties kept efficient and actively employed, Captain Morland states that the 
remaining portion of the Nizam's Territories would probably be surveyed in about five years ... , 

I...suggest...that Captain Morland ... be placed in general charge, and that his salary (now 
360 per men&em only) be raised from the 1st January 18.1 to 526 per mensem, or the average 
of a full surveyor's established allowance [ ]65 ]2. 

1 DDn. 265 ( liS), 10-\-31. I DSG. to MiI Dept .. 2t1-\\-40; DDn. 4011 (IJ7-1I). 
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Uovornmont W&I!I doubtful8l! to the willdom of surveying the Nizli.D1's terlitor* at 
aJl; "Mr, Prinaep, who leads the Council in geographioal matters [101], is uk.ing 
the 'oui bono' of 8uoh exteDBive work in a half-independent State, wben 110 much 
oountry under our own immediate jurisdiotion requires to be better known "1. 

The Surveyor General was asked to make a full report on tbe work of the HyderiLbid 
party, with reaIIOD8 for maintaining it in that particular area, and whether its 
work was good enough for the Atlas of India [20,298]. 

The Resident Bt Hyderibid has furnished a statelll8nt of the 8\I.IIIII issued from his ~ 
on account of this survey, and though the account does not include payment made at Madras. 
and the issues of near six years (rom 1822 to 1828 are altogether omitted, the amount expended ... 
iR ... Company's rupees 3,37,688 [256 J .... 

The Survey party having been organized by the Madras Govarnment, ... the chargee were 
for some time after the appointment of one Surveyor Generul for all India borne in the acoounta 
of that Presidency. The bills and monthly abstracts seem Rtill to be rendered to MadraB. 
but the charge i8 there traru.ferred in account to the Government of India .... 

Although the r8llpoDRibility for the iIlHtitution of this survey attaches to a period when the 
system ... W1'~ different, the ('Qntrol...hae been vested in the offil'8 which you have filled for the 
paet ten years. Th" Government had therefore a right to elCJl'lot that the survey would have 
been put under ou('h "ffi('if'nt regulation by your dire('tion, not only to ensure a full equivalent 
of work for the money "xl",nd"d, ... hilt to provide alAo that it should bA conducted according 
to the ByAtem b"At adapt .. d to the end in view .... 

If the formation of a general map of India is to be attempted by survey parties of this 
description, th"ir work should be laid out annually by the Surveyor General, and the I'8IIIl.It 
reported to th .. Government of India at the end of each season, ... and although some of the 
partiee may with advantaj{6 be composed of...offirere borrowed from other Preeidenci8ll, ... 
the appointments to the survey Ahnuld be made b)· ... the Governor General in Council, the 
oorreapondence pft88ing throu,,;h your office. 

In the cae .. of th" Hyderabad surveys this rule h ..... only been partially followed, and the 
Government uf India has had no periodical reports .. :. Although, too, the expense has for 
80me time been charged tu this Government ultimately, ... the bills and abstract& seem to 
have been passed by the (Jovernment of Fort St. Oeorge, ... all of which is objectionable. 
!lnd ilhould not havo continued ufter the slIrvey W88 placed under your control2. 

It took Everest a full yea.r to colleot ma.teria.l for his reply. He then pointed 
out that the survey hod been started under the directions of the Madr8.8 Government 
&B a contribution to the general geography of India. It had been strongly supported 
by the Resident. at a time when there W8.8 profound ignorance of the geography of 
the greater part of the territories, and when maps were urgently required for military 
defence againBt pindiiri incursions [Ill, II4-S]. There was on the other hand no 
demand for survey from the Nizam's government. Though the cost of survey fell 
on the Supreme Government, its necessity had not hitherto been questioned, and 
had been accepted by the Court of Directors. It served 110 purpose except 
to furnish materials for the ... Atlas, nor can I divine any other. ... I have never received any 
intimation ... [ of J what might be the reBl causes of this minutely detailed prooeaa in a foreign 
territory .... As the field for survey .. .it had been covered over with a net of principal triangles 
between 1813 Bnd 1822 [11, 249; Ul, 2Z7-jZ ; pI. 18]. ... 

The Sirkurs of Kummununett, WBruDgul, Bnd others to the eastward of the Great Arc 
Sen.,.., include perhaps some of the most d"adly tracts in India. ThE'Y ha"e t-n a grave to 
the membe,. of the Survey Department and seriously injurPd the healtll of all engaged in them 
[m, 23 1- 2 J. Moreov"r those tracts, though exhibiting remaiDA of former popUIOUBn888 in 
the days perhaps when Tellingnna flourished nndal' ita nativE' prinPf'OR, ('onsiAt now of (oreeta 
almost inte.nninnble, "nd would n?t Reem to b~ worth the po.qt of an ac('urate detailed survE'y .... 

There LS. abundance of terr,tory ht'longmg to the 8.],;.1. C'o{Jmpany yielding an ample 
revenue, which would 888m much more worthy of th .. ('o~t and toil than the dominions of 
of his Hi~hne88 the Niziim. But .. .it is much easier to destroy than ('reate effi('iency. A vaet 
deal of time, oost, and labour, are always expended in training a new establishment, a nd the 
parties employed in .... the Nizam's DominioDA have already undergone that CO\Jnle. 

He disoussed the wisdom of cloaring down the survey, and moving the party up 
to Bengal to survey the country now being covered by the subordinate meridional 

IBG. to Morland, 15-12-&0, DDn. 389 (21 ). • from Mil Dept., 30-12-40 ; DDn. 407 ( 1 '~8 ). 
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series to the ea.st of the Great. Arc, but it wa.s decided to leave this area to the 
Revenue Surveyors [210-34,261-2 ], and to carry on the survey of the Nizii.m's Ter
ritories1 . It wa.s not, however, until 1842 and 1844 that orders were issued for the 
disbandment of thE" NeUore and Salem parties, the military officers being reverted 
to their units, and the civil staff distributed t.o other 8urvey parties (253, 255,259). 

The Ganjam survey was a different matter. About. a year after the withdrawal of 
SneU's party [253,255]. Thorold Hill was recalled for a military survey into the hills, 
Bnd from 183.6 wail continuously e-mploYE"d on survey of the hill tracts of Goomsur. A 
large area of this difficult unhealthy country was still unsurveyed when he had to 
take sick lea.w" early in 1842. His survey was not based on regular triangulation 
IIdld wa.s later entirely superseded. It wa.s. writes Bedford, 
neither under myself or th .. Surveyor General. On receiving charge lately from Captain Hill, 
his successor applied to me for instrn('tions. . .. I forwarded his letter to the Surveyor General, 
and in reply was told th"t he l'ould issuE' no ordors Sol'> the survey had been got up by the 
Madras Government quite indE'pendent of him. Captain Hill is said to be embarking for 
Europe .... The G80nj80m survey appears a perfect amateur affair2 [ 255 ]. 

When Everest left India all field survey in the Madras Presidency had come to 
a close [ 10 ]. 

MADURA, 'I'RICIDNOPOLY, & SALEM 

In April 1830 Benjamin Ward moved his party, with Du Vernet as assistant', 
to Madura, where survey WILS completed in 1832. Trichinopoly was taken lip after 
the monsoon, and field work the-re was completed by about April 1834, and the 
final maps submitted by May 18354

• 

Having been promoted to the rank of major, Ward was ordered to rejoin his 
military unit [m, 512], and handed over to Thorold Hill at Trichinopoly on 1st 
November 1834. Ward was the last of Mackenzie's officers, and a very fine topo
graphical surveyor, with long experience of work in heavily wooded hills. Since 
1816 he had held charge of the surveys of Travancore, Dindigul, the Nilgiri Hills, 
Malabar, Madura and Trichinopoly. His senior assistant, Charles MacMahon, had 
been with him all through [Ill, 105-14). 

The party started field work in Salem District in March 18356 , Hill taking up 
the triangulation in May. In the few mont.hs left that season about 850 square miles 
were completed covering" the course of the Cavery for about 41 miles, and the whole 
of the Colleemullay Range, commonly known as the Shandamungalum Hills, and of 
which little has hitherto been known "8. 

In January 1836 Hill was called to milit.ary duty in Goomsur [sup .. 253 ], being 
joined by Howard six months later. John Campbcll took charge in April, but after 
two months was himself recalle-d. MacMahon then carried on field work right through 
the year, reporting that during field-season 1835-6 
upwards of 2,000 square mill's ... has baen definet! with gTeat minutia with the planetahle .... 
founded on ... the Greet Trigonometrical Survey. The wrra.ce land called tho Callery and 
Jadagoundum mount"in~, rising to an elevation of about 4,000 feet e.bove ... the sea, hitherto 80 

very little known, h"" been explored and surveyed in detail, together with portions of the ... 
talool<!! in the plains, and of...thr. Baramahl ; the whole ... betweeon the latitudes of 11° 15' and 
12" "0' North, ant! 77° 50' and 78° 50' of east longitude ... . 

The ... mountains ... are denRaly peopled hy a cl8088 of hill tribe called Malayalers, who are 
permanent residents ronfined to 8ogri~ultur,,1 pursuits .... The rich and beautiful production of 
dry grain vegetation on thiR interestin!!" table· land is of an insular character. ... About the 
locality of Salem, the hills are intersected by veins of ma.gnesite, a mineral which has of la.te 
y6&1'8 attracted attention with naturalists .... 

'DOn. 4112 ( 1117-2(17),13-12-41. 'from OSG. to Morl .. nd, 13-1-42; DDn. 389 (69-70). 'tr. to 
a,duribid Oeo. 11182. 'trill' chart, Be" JUg,. 594 ( 64 ); m"ps,IIBIO. 147 (35-6), 8ubmitt.ed in March 1833. 
10 OaJ. (400); triangl ... , vill&g~ reg ... , road .vy •. , l'richinopoly, IIBIO. M 9, 10, 94; map •• ib. 1'7 
(26-9); 137 (26); DOn. 387 ( 19), 26-f>-34. • MacM&hon. How .. rd, Boyne, Brunton, Alien. • DOn. 288 
(2 211-l16); 31-10-35. Jnurtl"I, 11810. M lOO, 1-9-81i; m"p", IIBIO. 135 ( 12-21 ), oompleted 1~2. 
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The unoonneeted state of the survey ... WM cau.eeci by the iIl·health of some of the party • 
."hich rendered it neceaaary to employ their servicea for a time in the Bammahl to avoid tha 
inhoepitable hot II8UOn below the Ohauts1• 

Campbell resumed charge during 1837 reporting 1,840 square miles for 1838-7 ; 
The SheV8ry mountain is ... most conspicuoll8 and ert'ended, throwing out in almost every 

direction minor branches and ridges, particularly to the north, where it emerges into the pro· 
longation of the Tappoor Ohauts .... The elevation of this terrace is nowhere above 6,260 feet 
from the plains, and the ... 8lUooth aImond.shaped hills, with the over.grown ... thickets, ... 
densely covered with permanent foliage as if artifioially produced, oharacterize the appelU"BDCe 
of hills very similar to that of the NeilgherryZ. 

He reported 2,218 square miles for 1837-8, 
the work of only nine month in the field, as the Survey went into quartel1l on the 9th October 
1837 for shelter during the monsoon, which reil very heavily3, ... and did not take the field 
again until the 9th of January, during which time the sub·assistants were ... finishing the colour. 
ing of their respective plane·table draughts, and entering the nameA, ... 8.8 the draughts had 
been set o.qide unfinished from the commencement of the survey four years ago, to allow the 
work to be got on with quick",r. 

The northern border with Mysore followed broken rugged country, 
elevated .. bout 2,500 feet .. bove th" S9&. '" From it rise abruptly high naked gneiss rocks ... 
of a rounded mammillary form, ... crowned with numerOll8 hill forts of considerable strength, 
constructed by the former independent Polig&r& [n, 181 1, but which are now in ruins. 

Others of these gneiss hills are formed of huge mlWl888 of rocks piled on one another, or 
shooting up into fantastic spires, while the baMa of all &.re surround~d with jungle growing 
among the debris of the softer portions which have disintegrated and follen from the summits. 
ID some parts the diluvial soil contains so large a portion of quartz ond felspar as to make it 
unprofitable for ~ulture ... . 

The portion surveyed ... between the town of Denkencottah and the Co.very River' is a 
mountain OilS tract. almost a neglected jungle, in which elephants, bison, and tigers roam un. 
molested. Some of the mounmin summits rise 4.000 feet directly from their baBe, and to 
about 6,000 feet above the sea. They are mostly of sienite gr..nite and trap rocks. and the 
upper part of some is flat, and is covered with arable land. 

Among these mountains are ... fine fertile and highly cultivated Iando. and al90 deep glem, 
many of considerable beauty, in which under the Moslem ruleS many flourishing villages once 
existed, but which now, in consequence of the high 8S88l!8ment, have been deserted to the 
ravages of the elephants. 

The villages on the table· land on the sununits of the hills have been held from time im. 
memorial by a peculiar race of men, who smelt the iron found in the hills, and cultivate their 
fields in peace, where the eltophants do not BB~end. 

While carrying on my trigonometrical observatiolUl .. long the Cavery, I have hod frequent 
occ~ion to remark how incorrect the topography of the hills of Coimbatore is, as represented 
in the 6lst sheet of the Atlas [pI. 23]. These hills, ... instead of being, as reprE'sented, a. 
succession of low ranges, are a highly elevated tract of enormous mountains with table.lands 
little inferior to the Neilgherries, and. like them. should have been shaded up iD strong relief. 

They aro in many places very unhealthy, and are infested with elephants and tigel1l, from 
which cause the survey W8.8 probably neglected which WBB made as far back BB the year 1809, 
under the then (',ollector of the district [H, 148, 214 -r. 

As a.lready pointed out, the surveyor!! of 1800 to 1812 were not trained in the 
survey of hills, which were regarded as unprofitable and of no interest for revenue 
purposes [n, 145-6]. Also, as Bedford a.nd Blacker before him pointed out the 
representation of hills was bound to suffer when engravers worked from reduced 
maps, without knowledge of the real nature of the country [Ill, 297-8]. 

At the end of 1838 Campbell reported completion of the field survey; 
Th8 BurV8)" '11'88 conunenoed in ... Maroh 1886, and ... [ the party 1 remained in the field with, 

out intermission until October 1837, whtln it went into quartel1l for three months. The whole 
extent .. .including a 8ma11 PQl'tion of South Aroot is about 7,600 square miles, of which about 
2,500 are a wild and mo~tainous country covered with jungle and infested by ... elephants .... 
~e ~ laYB"'~ an e18wted tract of 2,000 feet above the _, having in ita northem 

portions, ... hlch are the highest, a cool and ulubrioUB climate. ... The Salem ... Dilltriet ... to the 

'KrillbDARiri, 7-3-36: MIlIO. lOO ( I ). "IIBIO. M 100,8-9-37. 
'.bout 35 mile.. •. of B"ng .. lore. 'under Raid ... All " Tipu, \T61-00. 

I the ~ •. monaoon of Oct.-Dec. 
• DDD. 387 ( 161 ), 12-9-38. 
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aouth ... iII not more than 1,000 feet above the sea, IlIId the climate is hot, damp, and genera.lly 
insalubrious. ... The rocks are trappellll, and minerals, particularly iron, magnesia, IlIId 
corundum, are in great abundance. A geological map of the district and a set of illU8l:rative 
specimens are preparing .. ,. The fair plan on the scale of" miles to an inch is on handl . 

The only acknowledgement Campbell received for his very interesting report 
was a note from Bontein to the effect that "the Surveyor General ha.s not at present 
time to give the necessary attention to this subject, but. will refer to it when he is 
at leisure "2. Combining the administrative functions of Surveyor General with the 
exacting work of the Trigonomet.rical Survey. Everest was at this time engaged in 
the enthralling task of testing his ast,ronomical circles at Kaliana [ 133-4, 381 ]. 

Campbell spent the next nine months on his maps, and had then to wait for 
names of villages from the Collector. ... I. .. go througb the whole of the names myself to correct 
the spelling of them, to which the native Tamul names form no guide, and I thereby hope to 
avoid the incorrectness ... which I see in some of the published sheets of the Atlas, in which 
spelling is sometime so preposterous as to be totally unlike the real ones. 

The sub'8ssistants, when not inunediately employed on the fair plan, have been ... finishing 
the drawing, and entering the names on the plane. table draughts - in preparing the statistical 
papers ... --and in carrying on their studies in mathematics and astronomy. . .. I have also 
employed them ... in studying mineralogy and geology [ 121, 259J. . .. 

My own time has been principally tsken up in the collection of materials for the geological 
map of the district .... Besides examining the geology of ... 700 square miles, I ... found it necea
sary to ... chemically examine many minerals totally unknown before, or quite misnamed. 

He enlarged on his scheme for a geological survey and map, and asked for the 
Surveyor General's approval. Again Bontein replied that the Surveyor General 
hoped to have time to attend to the matter later, perhaps in March 1840 [99-100 ]1. 

Being thus left to his own devices, Campbell took the field on 1st January 1840, 
Mr. Roward having been detached to complete the survey of ... Congoondyt-Mr. McMahon 
IlIId Mr. AIlan to make a fresh survey of the tableland on the Kholly Mally and Shervaroy 
Mally-and Mr. Boyne of the tableland of the Culry Mally&. 

I have considered it necesso.ry to make a fresh survey ... on account of the former being on 
the scale of 1 inch to a mile and not sufficient to shew the ... arable land, which lays in strips of 
about a quarter of a mile in width between the ridges of granite .... This soil generally ... well 
adapted for the cultivation of coffee. It is very scarce in the plains of the Salem Distriot, and 
these hills are ... the only part on which coffee is, or can be, raised to any extent ... , 

The cultivation of coffee in this district may be considerably increased, and [ I Jam pre
paring a report to the Madras Government of the subject, to accompany which I have directed 
t.he fresh survey to be made on the scale of 2 inches to a mile .... 

The sub-as.qistants have been employed ... in finishing ... their plane-table draughts ... and ... 
statistical papers .. ,. The field work will probably be completed about the month of May, and 
the 8Ill'Vey will then return into quarters at Royacottah. To complete the survey we shall 
have to finish the drawing ... and the writing of the names, .. , to finish the statistical accounts, 
and to make a copy ... for ... the Chief Engineer's office at Madras, and ... a copy ... for the Collector 
This work will probably occupy the rest of the current year'. 

In his final narrative Campbell points out that 
the whole of the topography of this extensive district was completed in nearly 3 years, not
withstanding I was absent in Goomsoor for 16 months, during which time Mr. MaoMahon WB8 

taken away ... to conduct the necessary trianguIation. Mr. Roward was also employed in 
Goornsoor for 18 months. Mr. Boyne had been sick for nearly 12 months, and my two yOUllgest 
8ub-8BII:istants were for some time ... inexperienced in hill ... sketching, and ... never able to do 
more than half the work of the other sub·assistants .... 

Part of the field work was gone through in a hurried manner, ... particularly ... in the table
lands on the summits of our mOUlltains, when the ... fogs and frequent rains preventsd the sub
auistants doing their work quickly, and, although generally correct, yet the scale WIll! toe 
1IJD811 to admit of the work being done IIIlfficiently neat and e:mct, ... whence the necessity of 
the revision of some portion during the present year, ... completed by Mr. MaoMahon'. 

I DDn. ·&10 ( M-61 ), 14-12-38. • ib. 1~2-39. • from Camp bell, 1-9-39; reply from Bontam, 
211-11-39; DDn. 387 (175 l. <resurvey of Kongoondy, 1841-2, 1180. 262,8 .heeta. 'allllo. 136 (12-21 l . 
.. Biramahil &: 8&lem, JlBO. 286, 288; DDn. 387 ( 191 ), 1-3 .... 0. 'original field lOO!doDS, 4.inoh, 2.mob, 
&: I-mcb to .. mile; IOllO. 133 ( 17 et "'1.); 136 ( 47-62 ); I·inch, 136 ( 47 l; 1" ( 21 ) ; 8·m. to inch; 148 
~ 17-20); Memoira, IIBID. M 100; Ba Ow B~. m ( 198 ). 
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After submitting the reports and maps in September 1841, many of the latter 
being beautifully drawn, Campbell kept his party busy on extra-departmental wor.k 
for two and a half more years, when the Surveyor General at last arranged for hIB 
return to military duty [ 259]1. ,Orders for the break up of the party and dispersal 
of the assistants were issued in April 1844. Records of the survey were finally 
completed by MacMahon and reached Calcutta before the end of the yearl

• 

GANJAlIl 

After mltny changes a.nd casualties Snell had brought the Northern Circar& 
lIurvey northwards from the Kistna to enter Ganjam by the end of 1828. In eight 
eeasons he had brought his party triangulation some 300 miles from Lam bton's 
triangles in the neighbourhood of Guntiir, the survey being largely confined to 
the coastal strip [rn, 99-101, 104]. By 1832 the survey of Ganjam had so far 
advanced that his military assistant, Thorold Hill, was detached to start triangula
tion in Nellore District and Snell joined him with the remainder of the party early 
in 18333 [ 255, 361 ]. 

Except for the coastal plain Ganjam had been hardly explored. The interior 
was wild, hilly, and most unhealthy, and the tribesmen, some addicted to human 
lIacrifices, were giving a great deal of trouble. To pacify the country it was 
occupied by a military force. and shortly after SneU's departure, the CommiBBioner, 
George RUBBell, asked that the survey might be resumed. 

The survey conducted by Captain Snell was confined ... to the more open part, ... the etate 
of the country not then admitting of his 8.8Bistants bein!1; sent into the difficult...hill tra.cU!. All 
the uncertainty ... respecting roads and distances has been the cause of much unnecessary 
fatigue and many failures in the operations of the troops, I ... recommend that the survey 
may be resumed ... as soon as the rains are over .... to comrnence ... in Purlah Kimedy. A 
correct map showing all the different passes in the range which separatee the zemindary 
from the Vizagapatam District would give a. complete command over tha.t traot'. 

Hill was accordingly sent up in December 1833 to survey the Kimedi zamindari 
"during the presence of the troops". Being appointed to succeed Ward in charge 
of the Trichinopoly Survey [250], he left Kimedi in October 1834, but on dis
turbances again breaking out he was recalled a year later for "the survey of the 
districts of Polkondah, Kemidy, Goomsur, and generally such parts of the Ganjam 
and Vizagapatam districts as have not yet been surveyed "5. 

He wrote at once to Calcutta for SneIl's maps and triangles, at the same time 
informing the Surveyor General, who replied thltt such a call for documents 
from the Surveyor Genera.I's office excepting through the Surveyor General is ... at variance with 
the orders both of the Supreme Government and the Hon'ble the Court of Directol"9. In 
consideration of the urgency of the present ~a.se. however. I am not disposed to lay much 
stress upon this departure .... Lest Mr. De Penning should demur .... which I think is ... 
unlikely. I ha.ve written him ... authorizing despatch of the surveys you have ca.lled fore. 

Hill was later joined by Howard from the Salem survey, and by Macpherson 
and Barnett from Nellore. He also had the assistance of Campbell who had re
joined his battalion from Salem [255. 361]' He records that 
until the resumption of the Goomsur ZemindBri by Government [in 1836] no portion of 
the hilly oountry ... was under the immediate control of the civil authorities, but W8B distributed 
among the zemindBries .... Goomsur and Purla Kimmedy ... I W8B enabled to survey during 
the ca.mpaign of 1834 .... On my arrival. .. in January 1836. '" from the Ull86tt1ed state or 
the country and the wa.nt of an a.dequate establishment. I found it impracticable to do more 
than complete a series of route surveye [and]. .. the ... hills north of Kolada.. ... 

This season [183S--7], ha.ving had a. Ia.rge establishment placed under my control, the 
country has been fully explored. The roads hastily sketched last year have been resurveyed .... 
On the force taking the field in November ... Lieut. Macpherson .... after triangulating 6C1'OBII 

'00. 00. iD o. 22-3--44. 'Mil Dept. 111-+-44; DDn. 471 (8~92). DSO.'. report, 23-1--46. 
'Mal'" MmO. 138 (48). U6 ( 16-22). <Crom RD888I1. 28--~3; DDn. 282 (412-3). 'IIBC. 22-12-16 ; 
DDn. Ul (7). < from Hill. 1~1-36. reply from SO. 2~2-36. 
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... to the frontinr, was .,mt to explore "nd report on the roarl through the Chok"pad rnuntry 
to Bnad, which iM more direct towards Nsgpoor th"n the one Ul!ually tmvel'l!ed1 .... 

Lieut Campbell proceeded into th .. hills to the west, "nd WBS employed in ... BodamBh "nd 
the D80ghsr v"lIo~' till thl" ces.'>Otion of h08tilitiOR enabled the Commi8llioner to send a pe.rty 
through ... the Khond ~ountry to Sohnpoor, "nd thence Routherly from the M .. h"nurldy to ... 
Purl" Kimed~', which Lieut. CBmpbell accompanied .... 

The party of sub.assistant surveyors from Nellore did not arrive till the later end of JanulU')' 
and were, therofore, too I"te tu be employnrl in "dvo.nce of the Gh"uts .... I employed myaelf 
in the survey ... frum Durga Pr""aLl to Patlinga ... "nd then from Bybully to the Corada 
Zemindary ... Bnd the hills tll the s.w. of Soorada. 'l1,e Beeracot Motah and the country 
beluw the ghauts west of Korlnnda WBM surveyed <inring ... March by Sub· Assistant BBrnett. 

The road from D--to S- "nd thence to K-w&8 surveyed hy me I"",t year in " hBSty manner 
while accompanying a party of troops, Bnd generally by night. but from bourings I then got 
by day at the halting pl&ces, and what I have since seen, I hOlVe eVllry re .... on to 811ppll8e is 
not f"r from the trutha. 

The height of one of the principal hillil in the Khond Maliahs above the ~eo., as determined 
bv the boiling point of water. wa.~ about 4,200 ft., bllt a.~ the thermometer used was a 8m"n 
o~e this cOon only be taken "" an approximation. . .. By trigonometrical meaSllrement I find 
the height of Seeto.moonda Hill, one of thp highe~t p"Bks abovA BybtLllr, to be about 3,487 ft. 
above the level of the plain near Nowgam3 • 

The Directors appreciated t.he va.lue of the sun'cy ; 
The protracted campaigns in Goomomr, Palconda, and Purlakemedy which causedao 

great an expenditure of blood and treasure were mainly owing to our ignorance of the lo~alities; 
and the want of praetica.ble roads on which to move our troops to the required points'. 

About March 183i. on the close of milita.ry operations, Campbelland Macpherson 
returned to Salcm and Nellore, whilst Hill kept Charles and John Summers [ 381-3] 
for ... the survey of the uneKplored parts between this district and the Nagpoor Territory &I 

opportunities may offer. It is said a regiment will march through Goomsur to Nagpore 
vi .. Boad etc. next season', in which ca£le I hope to he eJ.lowed to penetrate through the heart 
of the Khond country ... to the Nagpoor frontier ... . 

The ... survey having hitherto been carried on ... by snatches, 88 the troops penetrated the 
country, I have not made sny regular report .... Now, however, that the country eppea1'l 
quiet, I am ... completing some details in the low country8. . 

Survey was interrupted by efforts to put down the horrible practioe of human 
sacrifice, though warnings were issued against "any unneoessa.ry display of force". ' 

The zemendary ... bordering on Parla.kemidy and the Hill Mootahs of Ga.njam ·may be ex
plored under the protection of an anned escort of 50 men. I shollld not deem it prudent to 
visit the mootahs of Ganjam HilLq ... with so small a display of force, until the excitement occa, 
sioned by interference with the lIIeriah Mcrifices be in some degree diminishe(F. 

In 1841 Hill applied for furlough; 
Since January 1834 I have been constantly employed in the hilly tracts and havc Buffered 

repeatedly from fev.,r. '" Rheumatism succeeded the fever about two years ago, Bnd although 
I was then advi..ed to return home. I hod hopes that my n",turally good constitution would 
enable me to carry Ollt the Hurvey .... In this, however, I h"vo heen diso.ppointE'd. and UID 

now gO nearly crippled that I find it impossible to carry on .... I ha\"l' thE' survey" of my last 
route through the very heart of hills, from north to south, in a" ad,·ancl.d state8. 

Early in 1842 he handed over at Madras to an officer who was not a surveyor9, 

a.nd never had been. As there were now no assistants left with the party, and this 
officer had other employment in Madras, it was impossible to take the field; there 
was just one clerk left in charge of records and instruments10• After one more 
transfer, the survey was taken over by John Halpin under an order dated Fort St, 
George, 18th October 1842, and he restarted field work in 1843. 

Wallgh made the following review of the Ganjam surveys in 1860 ; 
The ... !mrvE'Y of. .. GanjBm W6>' commenced ... by the late Captain Snell, who was ... waU 

tramed in the system of plane.tabling [11, 321]. The work, however, W68 not founded on 

o MBIO. 59 ( ~3 ), Boad, by 1Ilacpheroon. 'Alap", MBO. Ill!, 119. 93 ; MBIO. 133 ( a3 ) .• d. Hill, Ganj&mi, 
10-10·37. 'Memoir. MBIO. M a~. 'CD toB. Rev. 21-11-38(20). 'cf. \'1111 Heythuy.en, IS22 [m, 
410, 508]. • from Hill, aO-3-37; DOn. 3H7 ( nil). ' from Hill. 5-R-39; ~lMc. 18-10-42 (71). 'to SG., 
DOn. 403 (4~9-5()2), 10-10-41. ROIlt.es (by Hill; MBIO. 73 (31-40); 72 (43-;;2); 133 (33); 149 (9-11); 
135 (24); IO Cal. (~75. 326); MBIO. 150 ( 12, 23-4). °John rame BoolderBon ( 1806 1-1868/70), 
Mad. Inf. 1·DDn. 4115 ( 4H-O l. 12-4-42. 
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the Great Trigonometrical Survey, but on o.n independent triangulation and separa.te baae .... 
It was, therefore, of desultory cha.raeter, anti the precautions, ... especially in the marking at 
stations, were not rigidly attended to, which makes a union ... beset with great difficulty .... 
stin, as the work was founded on a triangulation, and Captain Snell WIYI an able surveyor in 
detaiJa, his survey of Ganj"m i& very complete and valuable. 

He was suoceeded by Captain Thorolcl Hill, a very Wented officer, who WRB employed in 
the Goomsoor war, and under local ordeJ'll, and ... detachecl on explorations ... RB far BA Nagpoore. 
These were desultory route surveys in which, ... triangulation Ix-ing neglected, the reeults were 
Dext door to useless, and ... no complete or accurate map could be expected. 

With great difficulty I incorporated these discordant materials in 1844, but the map th\lll 
produced can only be cODsidered a rough preliminary recoDDaissance .... Captain Hill retired 
in 1841 on account of ill health occasioned by exposurel [ 250, 361 J. 

Part of Hill's map of 1837, including part of Snell's survey of 1830-2, is repro
duced as plate 15. 

NELLORE, 1732-42 

On 11th December 1832 Thorold Hill from the Ganjam Survey left Madras for 
Nellore, taking with him Chatalier and Charles Snell, junr. He spent the month 
instructing the two apprentices, laying down secondary points to facilitate the operations with 
the plo.ne.table, and surveying with the plane.t .. ble ; about 4U square miles completed .... 

This year having passed without any rain during the monsoon months [251 D.3], I have been 
enabled to take the field early .... I have two apprenticeA here from the school at Madras ; 
they promise well, but will not be of any effectual service thi~ season. This is a very fine 
country, and our having ColoDel Lambton's points, etc., will render it B comparatively simple 
work2• 

Snell followed with the rest of the party during 1833, starting field work in 
earnest in December. About 1,400 square miles were surveyed during season 1833-4 
and another 1,680 during 1834-5. Triangulation was based on Lambton's triangles 
and Garling's work of 1810 [IT, 3991. Survey was on the one-inch scale, fair 
maps on the half inch, and triangulation charts on the quarter-inch scale3• 

On 30th June 1835 Snell handed over to Samuel Macpberson and withdrew 
from the survey. Macpherson and his assistants took part in the survey of Goomsur 
during 1836 and 1837 [253 ], and Nellore District, with part of North Arcot, was 
not completed till 1840, by which time 4,850 square miles had been surveyed at a. 
cost of Rs. 39,330. Very neat detailed surveys of the roads with descriptive 
reports were a fea.ture of the survey'. 

From March 1839 Macpherson took two years leave to New South Wales, leaving 
the party under Barnett's charge until it was taken over by Thomas Ryves in 
November 1840. With field work drawing to a close Ryves proposed to revieethe 
work of the old Military Institution [rn, 96], but this was not sanctioned. In 
September 1842 orders were issued for the party to be broken up and Ryves sur
rendered charge to Barnett at the end of February 1843, but it was not until 21st 
December that the final papers of the survey were submitted, .. finished" writes the 
Surveyor General .. with that degree of style and completeness of detail for which 
the Madras Surveyors are eminently distinguished"6 [362, 383 ]. 

NIZlM'S TERRITORIES 

Garling had started the regular survey of the Nizii.m's Territories, or Hyderlbid 
State, in the south-west, and work had been gradually extended to the north and eaet 
until, when Henry Morland took over oharge in 1829, most of the country south of 
parallel 18° had been slIl'Veyed. Much of the country was most unheaJthy.a.nd.. 
writes Montgomerie. in reporting the death of James Dardell [III, 436 ], 

'SO\ repnrl DOn. 491 (68-9).25-7-44; Itnd DDn. 6-10-60; MBIO. 133 ( .n ). • DDn. 330 ( 17-8); 
888 ( 3-4 ), 1/;-12-32. 'Sarnett; Ch .... & John !'umme .. ; C. Snell junr., Ch atelier. ; me moir, DDn. 329 M 82 
(119). 'DDn. 396 (193). 22-~; 10. Cat (363-871); OBO. Lib. Aa 46. 'Map. of N. Mcot, Ne\Jore 
JlBJO. 136 (4, 5); 1'7 ( 2-8 ); IoIBO. Map 247 ; ODD. 452 ( 7~ ), 13-1~. ' 
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Not only have all the membel'8 ... been attacked with severe jungle fevers, but Ilumberw 
also of the guard and followers, '" BO that surveying operations ... are nearly at a stand. The 
Superintendent and some of the assistants! were obliged to return to Seounderabad for medical 
aid not long after taking the field. As the field opemtionA ... are now carried on at a oonsider_ 
able di~tance from Secunderabad, and as many of the tracts yet to be surveyed are of a IIlOBt 
unhealthy nature, I...solicit that ... an efficient Assistant Apothecary, with a proper supply of 
medicines, be attached from ... the Hyderabad SubBidiary Forcel . 

During 1831 the survey was transferred to the immediate control of the Surveyor 
General, as Hyderiibiid had for a long time dealt direct with the Supreme Govern
ment and was no longer any concern of Madras [248]. Morland took sick leave 
in February 1832, and Du Vernet assumed charge from Macpherson who had been 
posted as assistant after Dardell's death. During the next two seasons work pro
gressed at the rate of between 3,000 and 4,000 square miles in the western circar8. 

In January 1836 Du Vernet took leave to Europe, and Chamarett, the senior 
civil assistant, held charge till Morland rejoined in July. Being asked how long 
it would take to complete the survey. Morland replied that 
the work would be very greatly accelemteri by the appointment of one or more additional 
officel'8 as Assistant Survey01'!l, it being next to impossible for one officer to carry on the tri
angulation and at the Bame time exert strict and efficient superintendence over the large party 
of sub-assistants, scattered, as they are, over a very con$iderable tract 3. 

No military assistant was available, and when Morland went on leave in October 
1838, Chamarett again took charge. Thomas Ryves was appointed to charge in 
July 1840, but after Morland's return was transferred to Nellore [361-2]. 

The general sequence of the survey ran from Raichur in the south-west, the 
whole of the Tungabhadra-Kistna daM being sW'veyed between 1816 and 1819. 
Survey then proceeded through the districts to the north of the Kistna, Pangul, 
Devarkonda, Nalgoonda, Hyderabad, and Khammammett Circars being sW'Veyed 
by 1824. Nilkonda and Gulbarga followed by 1825; Medak by 1828; Waranga.l 
and Kowlass by 1831; Bidar, Kalyani, Naldrug, and Osmaniibad, by 1833; Ell
gundel, 1834; Bhir, to the west, in 1835'. 

In 1837 the party was split between Nander on the Godavari and Khammammett 
to the far east, to complete practically the whole area south of parallel 180 30' 
[m, pI. 18]. Chamarett now estimated that quite 15 years work remained to the 
north-west, "considering the unhealthineRs of the eastern portion, and Colonel 
Lambtonnot having triangulated it"6. 

There had been so much sickness during the rains of 1837 that Morland found it 
was useless to take the field with only two assistants fit for work; 

Mr. Britain ... is at this moment in a very dangerous state, and Messrs. Ignatio and Turnbull 
are, I fear, very seriou81y indisposed. The arrearB of work, even supposing the whole party to 
be aV8ilable, ... will occupy at least three months. When all is brought up, I propose ... to 
employ the party in laying down the detail in the neighbourhood of this Btation [J"lna 1 so 
far as the weather will permit of, until the conclusion of the monsoon when the survey of the 
Nandeir Circar will be resumed8. . 

At the end of 1840 he reported the work done since he first took charge; 
From August 1829 to February 1832 ... Circars Maidllck and Worungul, with portions of 

Cwnmllmmett, Beerier, and KowlB88, ... an areB of 10,370 square miles, were surveyed, and the 
expen..qe .... were Rs. 50,170-11-7. Severe anri repeated attacks of jungle fev~r compelled 
me to resirrn ... and procefld to England ... in June 1832. Lieut. MII<lpheraon ... aB8Uffied tem
porary charge. anri completed the unfinished portion of the Heeder a.nd Kowlass Circal'8, ... 
2,550 square miles. 

In JlI.nullry 1833 Lieut. Du Vernet was directed to &8sume charge ... and continued ... until 
January 1836 .... The area surveyed by this officer was 9,526 square miles, the expensea ... 
Ra. 64,940-5-9. Mr. Chammarett held temporary charge ... until I WB8 reappointed ... in July 
1838 .... He had surveyed the 8IIlBll CircS!' of Darroor, ... 3,098 square miles'. 

I Ch&me.rett; Long: Britain; Wm. Ignatio; Wm. 1'urnbull; Parlby. 'DDn. 32~ (27-9). 12-u-3l. 
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I ooatinued in eharge ... until October 1838. While on aurvey during the monllOOn,. ... a 
.eveM inflammation and affeetion of the right eye! compelled me to prooeed to Secun.derabed, 
and 8ubsequently to Madraa for medical 888iatance. '" 28th September [ IMO :\. .. 1 rejoined ... 
at Jaulnab .... During my ablence Mr. Ch8lIlJ1lBrett continued the survey of the Nandair 
Circar, and finiahed about 3,900 aquare miles .... At present the highest parallel...to which 
the survey hll8 re&ched is 19° 30', about 24 miles north of the town of Nirmul, on the hi@h 
road from HyderabBod to Nagpore2• 

He suggested that it would take a.t least eight years to oomplete the s~rvey, 
including the districts of Berir". Proposals to speed up the work by sending up 
the two parties from Salem and Nellore were dropped after a long correspondence, 
and after Morlund had visited Caloutta [ 248 ]. 

Work was now proceeding more slowly to the west, beyond Lambton's triangles, 
and the party had to carry out its own principal triangulation. By 1843 they 
had oompleted Nindcr and Pithri circarB north of the Godivari, and part of 
AurBngibid District round Jilna.. 

PROFESSIONAL DETAILS 

In both the Salem and NeIlorc surveys it was the practice to carry on field 
survey continuously through the year, leaving no time for tidying up the field 
sections after the season's work: they were just stripped from the planetable 
[250-1]. The writing IIp of names and preparation of fair maps were left to the 
close of the survey, and took at least twelve months-a most unsatisfactory 
arrangement. 

In the Hyderabad survey a few months of the rains were spent in recess every 
year. Montgomerie had criticised the maps that Morland sent in during 1830 ; 

Many inaccuracies are to be discovered in the reduced map on the most CUJ'IIory inspection. 
The hilly and high ground i.~ very imperfectly delineated-the ... latter feature, indeed .... nearly 
whc.lly omitteri-and the whole is too much oblitera.ted by trees and dark jungle. 

The points trigonometricslly determinerl by you last season were not...nearly numel'OUll 
enough to ensure perfect accurltCy in taking up the topographical detail. and such a triangu' 
lation should, if pORsible, have bet"n conducted AO that three or more points ... should have 
fallen within the Iimit.~ of each section .... 

By the ... origim~l. .. instnwtion8 to Captain Oarling [ Ill, 114-5, 209] ... 9 diary ... wBoB directed 
to be kept, to be transmitted ... with the other records. ... This practice appear.i not to have 
been attenderl to of late years .... It may be observed in future. and which you will require 
from all those under your orders, in as con~ise a form aa poMible. 

In preparing progress "ketches in future, be pleased to insert the high roads pa.ssing through 
the tracts surveyed4 . 

In December 1831 Morland submitted the maps of Warangal Circiir about six 
months after completion of the field survey [Ill, II9-20]. The documents included

Geographical Memoir of the Wamngal Circar. Register of villages and plan of triangles .... 
Meaaured high roads. ~[ap of the 'Ya.angal Circa. on tht" scale of 1 mile to an inch. 
Reduction ... on scale of 4 miles to an inch .... 

Triangles 43 to 62 were eXf'cllted by the late Lieut. Dardel after I had been compelled to 
return to Secunderobarl by severe illness. The distanct"s marked by dotted lines must have 
been determined by that officer. 88 he hinlself laid down the points ... on the plane.table of the 
sub· assistant ""rveyor, ... but I ha"e not been able to discover amongst his papers the data 
from whence they were derived. and fear they were inad,·ertently mixed up with other paper!!, 
which his servant informs me he destroyed the day before his death'. 

The Surveyor General questioned the data. shewn on the triangulation chart; 
I do not understand how you have filled up from the 43rr\ to the 62nd trianglee, inclusive, 

to the nearest second. without the nec_y data, ... missing at the death of the late Lieut. 
DaMel. '" Oblige me by a detailed ... explBoOation, ... for I know of none other but either com. 
puting the angles from the sides. or going over the work agains. 

I ""p" nplhal",iw! 'map. 4 m. to ineh, MBIO. 67 (34-7); I·inch. ib. Mise. 8-0--41. • DOn. U3 
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n.l). 'DOn. 328 (24-li). 29-10-30. • DDn. 272 (98),20-12-31. ·DDn. !87 (99-101). 1&-1-32. 
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In forwarding these maps and papers to Government Everest repeated this 
criticism, and remembering the confusion after Lambton's death [rn, 464-9] 
pointed out that 
public docwnents of consequence being mixed up and confounded with private papers, and 80 

liable to be destroyed or lost by CQ8ualties, shows strongly how necell.""ry it is to keep the 
office establishment entirely distinct from the pel'llonal affail'll of the individual. ... The most 
effectual way of obviating this is to supply an office tent for conducting bmriness in campI. 

When in December 1841 Everest recommended that the HyderaMd survey 
should be continued [ 249-50], he expressed himself fully satisfied with the use of 
the planetable, provided that it was sufficiently controlled by triangulated points and 
constantly inspected by a competent officer [n, 216 ; rn, 208 ]. 

I have always supposed it to be the object ... to fill up the ... trmngles of this V8I!t skeleton ... 
by means of a planetable, sma.1I theodolites, and other ordinary meo<ns. That is the plan 
pursued on the continent of Europe. . .. It is that ... alluded to in my Lord WiUiam Bentinck'8 
able minute [ Ill, 195-6; IV, 19,262 ]. and, when the limiting points ... ,,", sufficiently ... cl08e to each 
other, unquestioDably delineates the features of a country adequately for ... the atla8 sheets. 

It has the recommendation of being ch(IQper than that pursued by Colon,,1 ('olby in ... 
Ireland, ... more expeditious, and needing little or no computation, the indoor work being chiefty 
that of the draftsrrum on whose expertness ... the vaJue of the perform .. nce mainly depends. 

But though ... the use of the pl .. netable is ... highly desirable, yet, ... had there been no 
triangulation to precede it and pJac:>e limits to the accumuletion of errors, I should on no account 
be its advocate, because ... of itself this simple instrument cannot be employed in any area of 
any extent without generating serious discrepancies. Even the hygrometric nature of the 
paper must be an inseparable obstacle [m, 109, 195]. 

For the eastern districts a net of secondary triangles had been thrown 
over the whole of the Kwrunummett Sirkar Q8 far eQ8t Q8 the Godavery [Ill, pI. 18]. This 
secondary trianguletion seems to ha.ve been very creditably performed, and though the 
method does not seem to me precisely that caJculated to give the greatest degree of accuracy, 
because of the smaJlness of the basea, ... yet it is sufficiently RO for the purposes of topography. 

In spite of the advantages of the plenetable .. .its operations are merely linear; ... no 
numerical values either of distances or angles are registered. It i8, in fact, a pencil sketch, ... 
and the sheet on which the drawing is traced in the field contains the sole record .... The 
m86ll8 of checking results ... aro all but wanting .... We must depend entirely on the confidence 
to be repoaed in the party by whom it is effected ... . 

Henee ... the controL.of the Surveyor General or his Deputy ... needs to be maintained ... 
in the fulleat vigour .... No officers unless recommended by him should be appointed to the 
(lharge of such operations. ... An occaaional inspection, not only of the records, but of the 
actual working, should take place .... Not only the offieer in charge, but all ... subordinate to 
him, should be p8l'll0ns of whose character and qua.lifications the head of the department is 
intimately cognizant. 

Tbe Superintendent of the Trigonometrical Survey of Ireland makes two tOl1l'll of inspec. 
tion annually to visit all his parties in the field, and thereby only exerts what he deelll8 a 
sufficient supervision that is, perhaps, not to be accomplished in India, because the circUIDs. 
tances ... such till want oC roads and inns are so totally different. 

We must either conclude that such periodical visits of inspection are necessary for the 
maintenance of ... accuracy, or that they are a work of supererogation .... In the former light, 
they point to the expediency of con('entrating all opero.tions ... 68 much Q8 pORsible, a.nd making 
such provision Q8 will enable the Surveyor General, either personally or by means of qualified 
deputies, to undertake similar tours without fear of hi8 offi('e busineBB falling into arrears'. 
The practice of leaving all triangulation to the officer in charge of a party prevented 
his making that constant examination of his planetablers' work in the field that is 
now regarded as eBSential. 

There have been many survey officers who have found that the regular work 
of the department along methodical lines was not sufficient to occupy all their 
time; whose vigorous and inventive genius ca.lled them to break away from estab· 
lished methods, and who not only tended to neglect their humdrum routine duties, 
but worried their senior officers with bright lIuggestions for new methods that may 
have been proved impracticable a generation or two before .. None was more 

'DDn. 283 ( 11-3),111-1-32. • PunohpaDdal-ChitapuUy, 8.292 ft. • to MU. Dept. 13-12-41 ; DDn. 
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fertile in imagination, more persistent, more self-confident, and more of a trial to 
his seniors, than John Campbell, who, when officially employed on straightforward 
topographical survey, spent a great part of his time on geology and astronomy, 
and plans for revenue and astronomical surveys, and pestered the Surveyor General 
with his proposals. Everest rebuked his demand for astronomical instruments; 

Captain Campbell is conducting a topographical survey, and can have no chum to instru
ments which are not allowed on all like occe.sions. The system which Captain Campbell pro
poses to emplay ... is precisely the very one which ... the Court of Directors have decided to be 
unsuitable .... It would be rather late in the day now to set about revising 6 system which 
has by general consent long since been explo<.\ed [III, 185-6; IV. 261]' ... 

An officer conducting a topographical survey ought to have sufficient work to employ his 
whole time .... Astronomical or other pursuit>l ... can only tend to distr6Ct him from his mora 
important duties, and create confusion l .... 

I have little time for discu.'I8ion, ... particularly for those qu~stions which have over and 
over again been sifted, examined, and settled [t-pa!!~ J. The principles of accurate topo
graphy are sufficiently well understood and laid down, and, "" it is like searching for the 
philosopher's stone to sef"k to devise a new system, the best way for all parties to do their work 
is to abide by the old and universally approved methods2 • 

With supreme confidence Campbell offered to re-observe Lambton's southern 
triangles of the Great Arc with instruments made up locally; 

Being perfectly conversant with till' labours and investigations of the French geodesists, 
I do not anticipate any difficulty ... which I shall not he prepared to meet, and, although I do 
not anticipate any better result ... than ('olunel Lambton was able to produce, ... I shall be 
able at lel1!lt to produce a gratifying and a.eCul pruof of Culonel Lambton's correctness. '" 

I have put to the test the ... na.tivt' workmen under my tuition by conAtructing by their 
hands philosophical instruments !'qual in appearance, and superior in ... power, to the best 
which h6ve ever been constructed in Europe, for less than l/IOth of the cost in London3. 

He offered to make a four-inch revenue survey of Salem District shewing, 
eaoh field of dry cultiv!Ltion .... "sub·8.SAiatant surveyors could complete in about" years ... the 
Salem District, the cultivnted portion of whiph is about 3,000 square miles in extent. By 
employing ... 6 intelligent natives under each sub·a.'I8istnnt surveyor, the whole ... might be finished 
in 12 months a.t an expense of...a.bout l/lOOth part of the revenue of the district~. 

Two years later he reported that he had been making experiments in surveying 
.. by the method of offsets from rectangular co-ordinate lines", and that the Madras 
Government proposed to take up the revenue survey of Tinnevelly on these lines. 

He reported that though there was a triangle of the Salem survey t.hat remained 
for revision, he had not been able to spare MacMahon to do the work because he had 
been engaged "upon a set of nineteen hundred repetitions of an angle" with a. 
small repeating theodolite, by which experiments he had proved that the theodolite 
was not capable of high accuracy by this process5• 

Waugh could stand this no longer, and pointed out to Government that he had 
received no progress reports on the Salem survey for 18 months, by which 
the publication of sheet No. 79 of th ..... Atla.s ha.s been unnecessarily delayed .... Captain 
Campbell appea.rs to have employed himself a.nd establishments ... in making exp .. riments ... 
altogether extra-official and unauthqrized .... They tend to revive exploded theories which 
have long a.go been set at rest .... With rega.rd to the repeating instrument, ... any practical 
man ... cnn satisfy himself of its c.tpabilities by few hours tria.18. 

A week later he reported yet another long letter from Campbell, this time put
ting up proposals for "the manufacture of iron from the country ores" (121). \Vaugh 
showed that there was no need whatever for the revision of the partioular triangle 
suggested by Campbell, and orders were at last issued for the disbandment of the 
Salem survey, and Campbell's reversion to military duty7. It is indeed extraordi
nary that a. field party should have been allowed to linger on for more than two 
years after the completion of its official programme. It was obviously impossible 
for the Surveyor General to control his large departml'nt without an efficient Deputv. 
There was no Deputy Sw-veyor General between Bedford's departure in January 1843 
and Wroughton's a.ppointment in March 1844 [ 323, 326 ]. 

1 DDn. -&10 ( 122-5), 1-7-40. • ib. ( I~~-"), 4-9-40. • DDn. 387 (361 ), 26-2-42. • il>. (369) 
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260 MADRAS SURVEYS 

CaDU 

During the war with China of 1840 to 1842, which resulted in the British ocoupa
tion of Hongkong, two companies of Madras Sappers and Miners formed a notable 
part of the small Indian contingent. The exhausting campaigns in the neighbour
hood of Canton and Ningpo were brought to an end by the treaty of Nanking, 
signed on 7th August 18421. 

The companies were commanded by Thomas Pears, and had among their officers 
Lieutenants John Rundall and James Johnston. Amongst the many maps oC 
China. preserved at Dehra Diin2 are a 

Reconnaissance sketch of the attack on the defences at Amoy on the 26th August 184.l by 
• combined Naval Md Military force under Lt. General Sir Hugh Gough and Rear Admiral Sir 
William Parker, by Lts. Rundall and Johnston, MadrBS Engineers. Scale 1 inch to 400 
Yllords. MlIop. ad. by Captn. Thos. POO1'8, Commanding Engineer, ElIo8tern Expedition3 .... 

Field sketch of the atta.ck on the Chinese positions on the Singpo IIot Chingai, Oct. 194], 
... by Lt. RundalI4 .... 

Military sketch of the country about Jinghae showing the attack on the Chinese defences ... 
€In the 1st Oct. 1841. ... Enlarged from an original survey of Ca.ptn. Anatruther by the Madrlll 
Engineering Department, EBStem Expedition. 8C11ole 8 inches to 1 mileS. 

1 Sand ••• I ( 279-32 ). 'See .. Iso 10 Cal. ( 507-9 ). • MIlIO. 87 ( I). • ib. ( 16). • ib. (38). 



CHAPTER XVI 

BENGAL PRESIDENCY: GEOGRAPHICAL & OTHER SURVEYS 

General Policy - North-East Frontier - Lo'wer Bengal - Chota Niigpur 
Upper Provinces - Central Provinces - Riijputiina - TRAN8FRONTIER EXPLORA
TION; Alexander Burnes 1831-3 - John Wood, 1836-8 - Afghan Wars, 1838-42. 

U
NDER Everest's administration the survey effort in Bengal was concentrated 
on the extension of the Great Trigonometrical Survey and the development 
of land revenue surveys: geographical and topographical surveys were only 

authorized for occasional limited purposes. In order "that a system of perfect 
uniformity should prevail throughout their survey department", the Directors 
abolished the branch offices at Madras and Bombay [ 248 ], and" expressly pro
hibited all surveys in which measured distances by perambulator or other means 
are checked by ~bst'rvations for latitude and longitude "I. 

Everest suggested that his own triangulators should fill in the main features 
between the meridional chains of triangles by means of secondary points and plane
tabling on wbich the old surveys might be adjusted [ 13 ]2. 

In the fiat lands of the Doab and Ganges, I have calculated on making all the use possible 
for information previously obtained by route and perambulator surveys .... 

If two series start at the distance of 60 miles from each other, there will in hilly countries 
be none but occo.aional breaks for, to the distance of 30 miles on each side. the eye will a.\most 
always be able to reach an intermediate point wh.ich then becomes common to the two series. 
and so the network is complete. except here 800<1 there .... But in fiat countries the distance is 
limited to 17 or 18 miles instead of 30. and the eo.aternmost station of one meridian is 42 or 43 
miles distant from the westemmost of its neighbouring series, so that to fill up the intervening 
space two new artificial elevations would be necessary .... 

My opinions ... are given full length in a memoir which I gave to the Court of Directors when 
I was in England3• 

Government decided against such subsidiary survey [ 14], but encouraged the 
running of special minor series, branching out from the principal triangles. to fix 
the positions of important cities, or survey the course of important rivers, that 
would not otherwise have been accurately laid down [ 24, 79~1 ]. 

The Directors emphasized that their first desire was the early extension of the 
quarter-inch Atlas of India over the whole country, and it was to this end that 
they gave priority to the Great Trigonometrical Survey [3, 9. 22, 299, 303]. 
Priority was to be given to the triangulation of Bihar and Bengal, for the 
completion of the geography of those Provinces, the topography of which has been so accurately 
delineated by the late Major Rennel!. ... We therefore wish the Surveyor General to depute 
with the leo.at practicable delay a party for the expreas purpose of fixing the requisite number 
of points in the area embraced by Major Rennell's surveys [ I: 226 l. 

Our Marine surveyor' ( who. we suppose. is at present on the ooo.at of Chittagong ) may 
perhaps be usefully employed in surveying the coast line of the Sunderbunda. ... 

As the expenses of the survey department are of large amount, and must continue to be 
until the completion of the Indian Atlas. we trust that you will use every ellertion to bring it 
to an end with as much expedition o.a is oonsistent with accuracy'. 

Though Renn?ll's 5-mile maps were woefully deficient in det.ail, the Direotors 
were probably Wise to postpone the resurvey of Bengal where many areas were 

1 DDn. 287 ( 142-3 ), SO. to Wroughton, 11-9-32; DDn. 286 ( 253 ). to Mil. D"pt. 21-6-32 &: 23-6-38. 
I muoh 88 L .. mb~n had done at fint.r 11, 24' 1. • to Mil. Dept. 10-1-31 ; DDn. 266 (303-8). • Riohd. 
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coming under revenue survey [ I : 226; Ill, 274; IV, 20, 250] whilst other parts of 
India had scarcely been surveyed. 

After the close of the Lower Brahmaputra survey in 1834 [ 266--7 ], no topograph_ 
icalsurveys of the Bengal Presidency were included in the Surveyor General's period
ica.l report!, and, though the Government of India looked for a wide extension of 
geographical survey on the completion of the Great Arca, the personnel then released 
was all required for new meridional chains of triangles across the lower Ganges. 
Instead of the one party which the Directors fondly hoped would be sufficient to 
fix control for Rennell's surveys, it took from four to six pa.rt-ies no less than twelve 
years to complete the triangulation grid between Delhi and Calcntta, and that by 
no Illeans covered a1l Renm'll's work. 

Though the Directors thought t.hat it would be a simple matter to fit old surveys 
to the new triangulation, Everest, thought that many would have to be considerably 
twisted "to fit them ... in their proper placE's". He agree. however, that the work 
of the revenue surveyors should be valuable material [ 20 ]. 

On the genE'ral principles of conducting surveys, two important papers were 
written just before Everest's return to India. A minute by Lord William Bentinck, 
dated 3rd SeptE'mber 1829, laid down the broad principles of planetable and 
traVE'l'se surveys ba..~ed on a framework of principal and minor triangles, with the 
survey staff organized by regions [Ill, 195-6; IV, 19]. 

The second was a pamphlet on revenue surveys published by James Herbert 
entitled "An account of the Present System of Surveys"3 [ 205 n.6, 211]. This 
was professionally sound, but soon rendered out of date by the increasing demands, 
first for greater speed in delivering the results required for assessment of revenue, 
and secondly for more exact measnrement field by field. 

Probably more interesting than either would be the paper on revenue surveys 
which Everest himself submitted to the Directors whilst he was in England in 1829 
[ Ill, 446 ; IV, 261]. Though he refers to it several times no copy ha.s been found'. 

NORTH-EAST FRONTIER 

There was much desultory survey Itnd exploration along the north-eastern 
frontiers and into Upper Burma, largely directed by Robert Pemberton a.nd Francis 
Jenkins, who were for some time the most active political officers in these regions. 

In 1830 James Jackson [Ill, 462-3 ] was directed to make an intelligence report 
on Arakan, with Pemberton as assistltnt. As Jackson was unfit, Jenkins was 
appointed in his place Itnd instnlCted to 
ascertain the position most eligible ... 611 the headquarters of the province of Aracan with respect 
to healthiness, facility of communication with Calcutta hy sea and with Chittagong by land; 
facility of mOV1!ment for la.nd service, whether within the Province or ... beyond the mountains; 
... [ and affording] defensive position by one regiment .... Finally you will proceed hy land 
to Chittagong, inspecting minutely the line of road .... You should then proceed by way of 
Sylhet and Cachar into Munnipore, and from thence into Upper Asf!8ID [ m, 494 ]6. 

Jenkins and Pemberton concluded this lengthy tour in January 1832 by paasing 
through the country of the Angiimi Nagiis, the first recorded visit ever made to 
these remote people. Their route led from Manipnr to ,Jorhiit over a range that 
rose to 6,419 feet Itbove the sea, and their party included "700 soldiers and 800 
'coolies "8. 

Pemberton's map covered "the Province of Aracan with adjoining districts of 
Chittagong & Ava "', and he asked for further orders, having completed" the several 
reports upon Kachar, Muneepoor, Assam, and the COBsyah Mountains, on which 
Captain Jenkins and myself were jointly engaged", and being "now employed on 

1 BM Addl MH. 14380 ( 2-3), Annual Report for 1834--6. • DDn. 343 ( 380-76 ), 30--12-40. • BBO. 
28--6-31. • CM. 28-10--29 record. letter from Everest of 2nd inst. with Memoir on "leading fe.tures of tb. 
Irish Burvey, and .. comp .. rison ... with the BY. tern pllJlMled in Indi ... ", v. nM. Add!. M9. 14380 ( 18). • H" •• 
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the calculations necessary for the construction of a map of the newly explored route 
.. .from Muneepoor to Assam "1. 

His services were offered to the Surveyor General for employment in trigono
metrical or revenue surveys [270 ]2, but !luch humdrum work was not at all to 
Pemberton's liking. and he had no difficulty in retRining hiB political asflociation with 
the frontier. He mad£> other routes and surveys, and compiled valuable maps!. 
He countersigl1£>d scveral routes surveypc! by George Gordon [ rn, 454 ]'. 

Though Thomas Fi~her [rn, 447-8 ] could no longer spare time from his politica.l 
duties for active surwy. hp still kept up a warm interest in the ma.ps of the North
East. Frontier, whieh he re\'iewed in a Memoir of Sylhet, Kachar, and the Adjacent 
Districts, published by th(~ Bengal Asiatic Society in 18406• 

In 1837 Pemberton was appointed to lead a political mission to Bhutan. in an 
effort to check the constant raids across the Assam border. He was accompanied 
by Dr. Griffith, the celebrated botanist, and by an escort of 25 Assam Police com
manded by Ensign Muirson Blake, who made R useful surveyor. Pemberton's 
full Rccount of the mission was published in 1838 ; other accounts have been pub
lished by Eden and Markham6• 

Avoiding the routes traversed by BogIe and Turner in 17i4 and 1783 [I: 73-5 ], 
the mission entered Bhutan by Dewaugiri to the east, marching up through Kamrup. 
It traversed Bhutan by a circuitous ronte of 26 marching days, and reached Puniikha, 
the cRpital, on 1st April 1838. After a short stay they marched out direct to the 
Buxa Dual', Rnd reaehed GOiilpara in May. 

Pemberton's report give8 a full account of the rivers, rORds, and geology. 
Griffith described the vegetation, boundaries, and social conditions. Blake's map 
was on the scale of 2000 ya,rds to an inch, and covered nine sheets, each giving a 
route table7• With his report Pemberton submitted 
four maps, one of the Bootan Dooars in Assam, a second for those of Bengal, a third showing 
the country travereed by the mission, ". and a fourth, 0. general map containing 0.11 the geo
graphical information collected [ 265 n.Io]. 

There is a table of distances covering 40 m&rches from Dewangiri, by Punakha, to Runga
mutty. ". A table of latitudes o.nd longitudes. The observations for latitude were all made 
with a Troughton's reflecting circle on a balanced stand, and have been deduced from meridional 
altitudes of the BUD and stan. The longitudea have been calculated from the route survey 
made by Lt. Blake, and the value of the degrees h88 been computed from Colonel Lambton's 
Table, with 1\ [ compres"ion ] of 1/304 [ n, 260--2 ]. 

I took a very "uperior achromatic telescope with me .. .in the hopes of obtaining observa
tions of th", eclipses of Jupiter's SR.tellites, ,,, but was in\'R.riably diee.ppointed from the 
clouded state of the atmosphere I\t the moment of the edipse of the satellite8 . 

~ly chronometer is one by Ba.rraucl which I purchaaed from Mr. Gray [ 128] just before 
leaving Calcutta, Its rate is I' per diem. gaining, and I hR.ve deduced the longit1.H]f' of [ Dewan
giri] from Gowhatty by it. It is an excellent tirnekeeper9, 

Pemberton's generRl map showed "the curious annular lako called Lake Yor
brogh Yumtso ( or Palte )", that lies on the road to Lhiisa1o. He mRde particular 
enquiries Rbout the. sources of the Brahmaputra. endeavouring to gain confirmation 
of Rennell's dN{uction that it came from the Tsangpo of Tibet. Rnd WHcox's shrewd 
calculation that the Dihang was the channel by which the two greRt rivers were 
united [ I: 79 ; rn, 56, 64 ] ; 

I fortunately met at Dewangiri and other places with persons who were either residents 
of L8888, or hR.d visited Teeshoo Loomboo, and were familiarly acquainted with the TMnpo 
and Burhampooter, and they distinctly described its oourse 88 pa.ssing through the Arbor 
Hills. and terminating in the valley of Asse.m. 

These statements .. ,have been since strengthened by the sight of a manuscript map forwarded 
some years ago to Captain Herbert".hy Mr. B. Hodgson, the accomplished scholar and Resident 
of Nepaul, in which the 86IIle course is uaigned to this river [m, 20] ... , I consider the 
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evidence 80 IBtisfactory ... that nothing short of ocular demonstmtion to the contrary would DOlt 
shake my conviction of the justice of the opinion of our unrivalled Geographer, Major &ellllel, 
"that the Tsanpo and BurhlloIDpooter are one and the same river under different namesl . 

Pemberton and GrifIith have both left vivid accounts of the difficulties of the 
march, Pemberton writing of the crossing of the" Domyla La" ; 

We started from a halting house on the morning of the 15th February at an elevation of 
8,000 feet above the sea, Md after llBCending 1,000 ft. entered a snowy region where we found 
every tree he&vily laden with icicles and snow .... We toiled up this ... weary aecent until 1 
o'clock when we reached a ridge ... ll,246 feet above the S8&, ... and ... by zigzag paths ... finally 
reBebed the north·west crest .... This point WBB 12,480 feet •... and we eOInplenced the 
descent about 3 p.m., and here the cold became much more severe .... We ... then pushed on 
through a Buccession of ravines expecting every moment to arrive at the promised village .... 

The inoreasing darkneBB Md difficulty of the roBd rendered 8<lvM(',(I every minute more 
impracticable, and we were at iaet BO completely involved in darknese that it was quite imprBOti. 
cable to advance further .... lVe determined to retrace our steps to an open spot in the rear, 
rather more free of snow than any around us. We did not reach this halting place till past 
8 o'clock, when we contrived to make an old tree contribute to our comfort by converting Rome 
of its branches into firewood and pasaod the night in the open air, surrounded by snow, at aD 
elevation of 9,600 feet above the sea. 

Blake and myself and three or four servants were the only persons who reaohed this spot. 
GrifRth had halted a little behind IlS, and the people of the camp were Acattertld over ... about 
three miles .... The village we did not reach until paet 10 o'clock the following morning, and 
aeveml of the Bhut_hs with the baggage did not arrive until two days afterwards9. 

Griffith writes of the same episode: 
We started at the break of day, 0..' we had been told that the march W88 a long and difficult 

one .... In the e\'ening I came on the coolies who had halted at a pllloCe evidently often 
used, ... and who positively refused to proceed a single step further. But BB Captain 
Pemberton and Lieut. Blake had proceeded on I determined on following them .... J found 
myself benighted on the borders of a wood into which I plunged in the hopes of meeting my 
companions. and-after pro~ooding about half an hour. slipping. sliding. and falling in all 
imaginable directions-and obtaining no answers to my repeated halloos-after having been 
plainly informed that I was a blockhead by a hurkarah, who as long BB it W&l! light profeB8ed to 
follow me to the death-I thought it best to attempt returning. and afte>r considerable diffi· 
culty succeded in reBehing the coolies at S. p.m., when I spread my bedding under a tree .... 

I resumed the march early next morning, and overtook my l"ompanions about a mile 
beyond the furthest point I had reached, and ... found that they had pBBsed the night in great 
discomfort .... Tutal distance of march 15 miles; greatest ascent 4.600 feet. descent 6,IOoa. 

Two years earlier Griffith had made a interesting journey over the KMsi 
Hills. in search of tea [204], and during 183R-9 Thomas Sale ran a road survey 
across the hills from Gauhati to Sylhet. passing through Nongkhlao [m. 64] and 
Mawflang, and by the Kalang rock and Nongkrem. site of the annual fair-. 

Information was coming in from travellers in Burma, encouraged by Henry 
Burney [m, 431]. now Resident at Ava. Dr. Richardson made his first 
journey in 1831 from Ava to Kindat on the Upper Chindwin near the Manipur 
frontier6. Between December 1836 and June 1837 he marched from Moulmein, 
where he was surgeon to the Commissioner, to Mandalay. travelling through Karen 
country. Two years later, accompanied by William MacLeod, of Madraa Infantry, 
he led a mission to Siam, travelling from Moulmein to Chengmai in Upper Siam, and 
then south to Bankok. He left. Moulmein on 18th December 1838 and reached 
Bankok on 8th February, having revised the position of the main watershed be
tween the Bay of Bengal and the Gulf of Siam. He records the longitude of Bankok 
from observation of an oclipse of one of Jupiter's satellites by Prince Tuanko Ta Noi, the second 
legitimate lIOn of the late King of Siam. who is considered a very good observer. 

From the Prince I got Mr. Crawford's account of his mi88ion to this court [m, 433-41 .... 
I asked him, in return for the map I had given him, for any geographical information he had 
regarding Siam; he said none existed. and expressed his surprise at the extent and correctnesa 
of Mr. Crawford·" information. He said he WBB anxiouA to get th" King's leave to make a 
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map of thE. kingdom from aurvey-but he W88 the only man in the country who could do 
it-he oould expect no assistancel . 

The journals and sketches by Richardson and MacLeodB were "printed by order of 
the House of Commons in 11'170", with a maps. 

Several maps of Moulmein and Amherst. were made about JIHI by Captain 
O'Brien of H.;\I.'S 94th Regt4. One Ahows "the cantonment of Moulmein", scale 
3 incheR to a mile, and the Thoungyin River "where crossed by Dr. Richardson 
and Capt. McLeod". Another shell's the" teak forests of Attaran & Ghyne rivers", 
and has a note .. Dr. Wood ford destroyed by a tiger on this spot "S. 

Amongst MacLeod's many journeys was onc to the Chindwin in 1834, which 
he calls the" Kyendwen or Thanlawati" [IlI, 78-9 ]6. In H!36 he left Monlmein 
with Richardson, and branched west into Upper Siam to cross the Mekong 
into Laos. His map extends north to Kengtiing in the Southern Shan I:ltatea7• 

Another persistent traveller was Dr. George Bayfield, "of the medical esta.b· 
lishment of }'ort St. George". He made "a journey from Ava to the frontiers of 
Assam and back, Deoember 1836 to May 1837", in company with the Bunnese 
Governor of Mogaung, in order to discuss with British officers from Assam, the 
release of Assamese held captive by Kaehins. His journal gives a good description 
of the route, the people, and the country, and a list of villages. His map, scale 
8 miles to an inch, shows the Irrawaddy from Ava to Katha and Bhamo, and 
the route Mogoung-Mainkwan-Patkai RangeS. 

Simon Hannay9, one of these officers from Assa.m, made a map of "territory 
north of Ava, shewing route traversed during a journey from ... Ava to the amber 
mines on the frontier of Assam", which passed through the Hukhawng, or Hukong, 
valley, and over the Patkai range to the Nawa Dihing in Assam. 

Most of these routes were incorporated into Pemberton' 8 map of the North
East Frontier which he compiled after the Bhutan expedition1o• 

An unda.ted map of the Shan States beyond the Salween is signed by A. H. 
Landersll, and one of the An Pass from Arakan to the Irrawaddy, "by the Palm 
Leaf, or new route", by Frederick MoGrath 1836, adjutant of the Arakan local bat
talionl8. A naut.ical chart of the Moulmein River with soundings, from Amherst 
to Martaban, was surveyed between December 1841 and April 1842 by Lieut. 
W. Fell of the Indian Navy. It has a fine title-piece decorated with palm treesl3• 

LOWER BENGAL 

The only regular professional survey of this period was that of the Lower 
Brahmaputra which WiIeox had started in 1828 from Goiilpara. He resumed 
the survey early in 11130, and just before Everest's return applied for an assistant 
to take observations along one bank of the river, and thus sl\,ve the time of making 
frequent crossings [rn, I6 ; IV, 2, 10, I98 ]14. Ommalmey joined in NovembE'r 1830 
and took over charge in SE'ptember 1831 when WiIcox was called in to assist on 
the ba.qe-line and othE'r important measurements at Calcutta [49-50, 352 -3 ]. 

The survey was a troublesome one as the river channels fluctuate from season to 
season over a wide area. Though t.he surveyors worked generally from boats, 
they often had to make considerable journeys by land to follow up an important 
branch that was not at the moment navigable. The triangles were worked from 
short base-lines that Wilcox measured by '·rods ... formed of brass wire, one quarter 
of an inch in thickness, and 25 feet in length, supported by a trussed framework 
of deal WOod"16. When Wilcox asked for advice Everest replied ; 

'JASB., rx,1840 (MO). 'I8m. to inch. 'DllO. 91 (30,31); JABB.IX,1840(28):ib. XI, ."'. 
( Lxv). • Markh .. m (99 n.). • .. loo Bt. Capt. RM. 63rd Ft. • MRIO. 166 (62-5); 176 ( 3 ). • ib. 1711 
( 14 ). ( 20 ). ' DDn. 391. • Jnurnal, DDn. 321 ; m .. p; l1RIO. 150 ( " ). • or Bannah. It JOUO. 118 ( 16 ) 
Iithd. by.To.sin 1838; JASB. VIn. 1~3" (1110); lO, 18·n (Ixv); PR. 36 "ib. 167 (87). "il>. 1118 
( 1 ). "lb, 176 (6 ). .. Map" by Wllcox, MBIO. 189 ( 12); 171 (2&.-67 ). "Olta","'P in Sti#_ Dee 
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It is certainly not in contemplation to extend the Great Trigonometrical Survey over the 
plains of Bengal further than Calcutta. ... 

If the hase is long, it should certainly be more expeditious, more effioient, and more eco. 
nomical, to sink a pennanent mark by meana of a solid block of stone into each extremity 
than to go over the measurement again. A very large and strong picket might be driven into 
the soil if stone is scarce. If the overflowing of the river ... be apprehended, I should prefer 
forming a supplementary triangle ... out of reach of the water. Anything is better than 
melll!1lring a base twice over. ... 

The removal of station marka used to take place sometimes in the Great Trigonometrical 
S\lr\·ey. but the local authorities ... put a stop to the practice. 'Ve found that natives did not 
generally move our marka lUue88 they interfered with their tillage. or unleB8 they BUBpeCted 
we had buried treasure there. The holiest man in the village will. if the affair be properly 
explained to him, be in most cases of groat &88istance [ 86 ]1. 

Ommanney recounts that in October 1832 
I commenced my triangles ... at the point of separation of the Brahmaputra and Jenai rivers 
( having found the stations I left there the previous year ), and continued them down past the 
civil station of Mimunsingl . .., Below this the river becomes very shallow, and is only navigable 
for large boats in April when the river first begins to rise. The Lakya River branohes off 
here, having a narrow, winding, but deep, stream, with steep banks. for the most part covered 
with jungle, 80 that it would be impossible to carry triangles down it. 

On the 1st of April I dropped down this river to Dacoa for my measuring rods, and returned 
on the 13th. I then continued my triangles down the old channel of the Brahmaputra with 
the intention of measuring a base ... at the first favourable ground .... About the middle and 
latte) end of May an immense quantity of rain fell; the river rose very rapidly and, not being 
able to find any good spot...for ... a base, I secured my stations and gave them in charge to the 
thanadara3, and on the 8th of June I left for Dacca to prepare my plans, caloulations. eto. 

The total number of triangles from Jamulpoor to where I left off work is 209. with an 
average length of side of a mile and quarter. The average closing error is about 6". 

During season 1833-4 he brought the survey down to the junction with the 
Meghna.. and then up the Dacca and Dulseri rivers to the Brahmaputra.; 

On the 21st of May. as the rivers had commenced rising, I secured my station on the DuI· 
lesery River. and proceeded to continue the survey of the Brahmaputra River. but the rains 
set in so violently about the end of May that the work was much impeded. and on the Illth 
of June I left off the outdoor operations. '" As the place where I propose surveying next 
year is halfway between Cherra Poonjee and Dacca. I suppose there could be no objection to 
my remaining at Cherm Poonjee until the close of the rains. ... 

I propose tltiB season to continue the survey down the Meghna connecting it with the 
series at Dacca, and also up the Dullesery River and Gangee to the head of the Jellinghyl 
[ I : pI. 14 ; II, 14]. 

Resuming at the end of the rains he started another series of triangles down the 
Meghna. towards Dacca till in December 1834 he received orders to abandon the 
Burvey and report at Dehra DUn [ 355 ]6. Everest did not think the survey could 
be adequately connected with the Great Trigonometrical Survey [10]. and had 
asked Government for orders ; 

The object originally proposed seems to be accomplished. tltat is, the existing course of the 
Burrampotra has been laid down, together with ... the various creeks and channels .... The 
Hon'ble Court of Directors will, of cOW'l!e. require ... this survey for their Atlas. but there is no 
connecting any map. however, accurate it may be internally. with the other parts whioh 
comprise an Atlas, unless their relative latitudes and longitudes be known .... 

AB to the cOW'l!e of the Burramputra. it changes like that of the Ganges and other Indian 
rivers, one year with another, so much, that no map can delineate its true features for any 
length of time .... One of the arguments used for taking tltis survey in hand was the remoteness 
of the period at which the last survey was made' .... 

Whenever survey of such wandering rivers be undertaken for purposes purely geographical. 
the chief object should be to select certain limits within which tlte river has ever been known 
to flow, and which there is no chance of its ever P&B8ing-to lay down those limits with accuracy 
_d to treat the existing course of the river as quite a subordinate o.ffair .... 

• DDn. 267 ( 37-'1 ). 13-11-30. • Mymensingh [ pI. 31. 'looal heada of police. 'to BG. 19-7-33; 
DDn. 330 (8f>-.6). • Cherrapunji, 23-9-34; DDn. 318 (114-6): Memoir, MI!.IO. M 464. 'Maps by 
Ommanney, lIBIO. 171 (67-64); Bm Rt.gr Supply. 6 (8): 172 ( 10-18). • by Rouben Burrow, 1787-8 
( I : 168-9 ). 
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The positions of several such land marks ~ve been fixed.' and the map ... might be available ... 
by connecting the nearest of these, the Baringa Pagoda, WIth one oC the tOWImI on the Barrsok. 
pore Road .... If that connection ~ere. fo~ed, the work ... would be a geograp?i~ ~ocument 
of value. Without such a connection It strikes me to be a mere matter of OurtOSlty • 

Government reply was prompt. The survey was shut down the following month, 
leaving a gap of 30 miles north of Dacca., which would have taken a.bout three 
months to close2• 

There was much unprofessional survey carried out during this period by officers 
and assist·ants of the Public Works Department, mostly for roads and protective 
embankments, and a whole-time Superintendent of Nadia Rivers was maintained 
for many years. John May held this post till loss of health compelled his resignation 
in 1840 [nI, 484]. He was followed first by William Smyth, and in 1847 by 
John Lang, both of the Engineers. In a report on the history of the rivers, the 
latter tells of a survey of the RiijmahiU Hills carried out by May during 1831-2 
after unusually heavy rains had caused serious changes in the channels of the 
Bhagirathi, or Cossimbiiziir, below Berhampore. Lang's report included several 
one-inoh maps which Mh€wed the changes at the outlet. of the Bhagirathi from the 
Ganges between 1821 and 18333. 

Between 1832 and 1835 an elaborate survey was made by Joseph Cunningham 
on the right bank of the Ganges between Riijmahiil and Nadia for a major canal 
that should connect the Ganges and the Hooghly, and avoid the Nadia rivers 
which were too shallow and uncertain for navigation [ I: 63-4 ; IT, 19-21 ; m, 15-6]. 
The scheme was proposed by William Forbea [ m, 448] and strongly supported 
by Johnston, Controller of Government Steamers [142 ]4. 

The original fair sheets of Cunningham's survey are still preserved, 38 in number, 
scale 2 inches to a mile, with a i-inch reduction in two sheets5• The intake of the 
canal was to have been at the town of Rajmahal and its discharge at the village of 
Mirzapur, near Kalna on the Hooghly, about 20 miles below Nadia. To the south 
of the Ganges the survey shows a bank marked "probable limits of Ganges alluvion". 
Against the site of Gaur is a note added in 1850; "Depopulated in 1575 from 
the effects of the plague". The canal was never constructed 8• 

In 1835, Lloyd, the Marine Surveyor [ 261 n-4 ], surveyed the Hooghly from SagaI' 
Island to Calcutta making a good connection with Everest's base on the Barrackpore 
road. He then surveyed the sea-front from Chittagong along the face of the 
Sundarbans-on to Hijli-and along the Oriasa coast to Point Palmyras7 [pIs. 1,3]. 

Large-scale surveys and maps were made of the envirolls of Caloutta by Charles 
Joseph of the Surveyor General's drawing offioe, and by Jean-Baptiste Tassin 
[m, 298-9 ]8. Amongst Joseph's work is a survey of the Hooghly 
from Bandel to Garden Reach, exhibiting the principal buildings, ghauts, templeB, &0., OD 

both bllollks, ... with the great rollod from Calcutta to Hooghly, via Palta Ghaut. Executed 
in the year 1841. ... Scale 4 miles to inch. Size 9 feet by 21. SW'Veyed and elabol'lloted by 
Charles Joseph. Position of places and course of the river laid down with mathematical 
precision; they agree with the principal stations of the Great Trigonometrical SW'Vey. 

Transferred and printed by T. Black, Asiatic Lith. Press [ 164 n.2 ]. Calcutta'. 
There are river charts sW'veyed by, or for, the captains of river steamers. One, 

dated May 1839, shows "track of H.C. Steamer, Lord William Bentinck from 
Jafarganj on the Ganges or P.adma River, up the Jenai or Jabuna, ... to Ja~alpur, 
and up the Bralunaputra Rlver towards Goiilpara "10. Another dated April and 
May 1849 is a survey of the "Mahananda River from Dulalganj, via BaIia, Plassey 
Malda, ... to Burgatchia ( Ganges River junction) "11. ' 

The many road surveys by Public Works officers include several by James 
Crommelin and George Thomson of the Engineers, Robert Rose and Pennington 

, 1 DDn. 2R6 ( 157-80 ) ; 4-,11.-34 ;, cf. ih. 371 ( 4!HH ). 12-3-37. • A. J. XIX. 1836; A. Inl<U. (7); 
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of the uncovenanted service, and Alexander DanieH of the Revenue Survey office 
[ 192 )1, There is 0. map of the" Country between Moghal Serlloi and Mirzapore" by 
Alexander CunninghamB, 

CHOTA NAGPUR 

The hilly, woody, country from Chota Nii.gpur southward through the Tributary 
Mahals of Orissa, and hinterland of Ganjam, was inhabited by tribes of Dravidian 
stock, talking languages utterly different from those of the rest of India, and re
garded as savage aboriginals. They followed no known creed, but adapted their 
lives to fears and superstitions regarding the spirits of their forests, peaks, and 
rivers-in modern parlance-animists. Of this family belonged the Santiils, Chuars, 
Uraons, Ho's or Kole. and further south were Kh6nds, or G6nds, and-with evil 
reputation for human sacrifices-t.he MelTiahs [ 254 ]. 

During the yeMs 18:Jl to 1838 waves of insurgence and unrest swept through 
these so-called .. backward people", Ilnd necessitated military operations for which 
maps were urgently demanded3 [ 253 ]. 

George Talbot of the Ramgarh Battalion' offered to survey and map the whole 
Mea" without any emoluments", leaving it "to Government to renumerate me in 
any way they think proper", but Everest pointed out that 
the Court of Directors have given a very decided opinion against prosecuting perambulator 
BUrVeys in general, an<l, 1108 Chota Nagpore comes within range of the Longitudinal Series of 
the Great Trigonometrical Survey [Ill. 261-6], there can be no plea for making it an excep
tion .... Still, every addition that can be made to our geographical knowledge will be valuable 
inasmucb ae it will materially teud to facilitate the progress of those trigonometrical opera
tions which will eventually be carried on in those wild tracts&. 

Henry Kewney found a warmer welcome. In August 1832, he described his 
survey of part of Chota Nagpur during the late Kol insurrection. 

It was long since I had done anything of the kind, and I found myself so out of practics 
that I was almost unable to do anything tolerable. The Burvey waa taken with an instru
ment Cor taking angles made by a native artificer, and as it was not very true I could not rely 
upon the map being very correct [w, 148]. Also I was unable to give the latitudes and 
longitudes as I had neIther the instruments nor the logarithmic tables requisite .... 

A friend promised to obtain for me an introduction to you ... at Barrackpore, ... when I 
had hope<i ... to have obtained your interest in procuring for me the appointment of surveyor 
of the ... South-Weat Frontier .... Whatev9I' trial of myabilitiA8 .. you should wish, ... I am fully 
prepared. As to trigonc>metry, I believe I om pretty expert aDd a1ao at the taking of lati
tudes and longitudee. I encio0!8 A. small specimen of my abilities at laying down a maps. 

His work W9.8 officially recognized, and two years later Everest reported that 
a theodolite by Gilbert was stolen from his tent when in the field, but under circuIIl8tanoea 
that I_ve no room for attaching blame to that officer .... 

Enaign Kewney ... requests pennill"ion to supply certain of his frieuds with copies of his 
map. .. As the yowlg gentleman has received no remuneration nor assistance of any kind 
( beyond the loan of a few instruments), ... his request does not appear to be altogether an 
unreasonable one, but if the ... Counci1 should be pleased to award a small sum in the way of 
compensation ... the map would in that case be exclusively public property, and no copies could 
be issued without a special order of Government ... , 

The map, altho' perhaps not of much value in a geographical point of view, may still be 
conaidered a useful addition ... in the office of the Surveyor General, ... inasmuchas tbat it 
gives a tolerable accurate delineation of a tract.. .of which no previous survey has been made? 

Two of Kewney's original surveys are preserved ; 
Map of part of Chota Nagpore and BurwA., including the route of the 50th Regt. N.I., from 

Tikoo to Burwa, 1832. Scale 2 m. to inch. Shows country between Koel and Sank Rivers. 
Bills brush·shaded. [Heading shows two stalwart tribesmen, with the battalion in action ]8. 
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Route survey of parts of BUffabhoom, Patcoom, and Sulnnbhc om Jungle Mahals .... 
Scale 1 m. to inch. Hills brush·.baded. Survey falls e88t and west of BubBmarekha Hivei', 
and north of Dubna Hill in Mnnbhum Districtl

. 

The Survey museum at Dehra holds" a reconnoitring survey of the Cantonment!! 
at Dorunda near Ranchi ; scale 200 paces to an inch. surveyed and drawn by Gerald 
Hervey, 00' doing duty with the Ramgurh Light Infantry, 9th December, 1840". 
Another plan of Doranda was made in 1838 by Samual Tickell, who made several 
surveys in Chota N:1gpur, as also did Markham Kittoe2 and Edward Haines. 

UPPER PRonNCES 

The contribution made by the revenue surveyors of the Upper Provinces to the 
topographical maps and large scale town surveys is described elsewhere [ 8, 209, 2II 

n.5]. Other towns and cantonments. besides major roads, were surveyed by officers 
of Engineers, of Public Works. and of the Quarter-Master General's departments. 
Plans of the Dun and Mussoorie made by William Brown's party in 1839 and 
1842 give nallles of property owners [220-1; pI. 17 p. 

There are surveys and maps of canals, such as an undated map for the lay-out 
of the Riijpur-Dehra canal "compiled from village maps with the Superintendent 
of the Dlln", signed by Proby Cautley, Superintendent of doiib canals'. 

A military sketch of Kumaun, made by Septimus Becher in 1838 gives parti
culars of suspension bridges, and of the Gurkha guard posts along the K:1li River5• 

One of the earliest maps of Simla. made by William Garden [rn, 450], scale 
600 yards to an inch. was engraved by Tassin ill 18306• Lord Amherst had spent 
the summer months of 1827 there. The first pennanent house had been built by 
Captain Kennedy in 1822, but in 18~O there were still only 30 houses. 

During the rains of 1839 Alexander Cunningham and Arthur Broome made 
extensivc exploration of the hills from the SutIej to the Jhelum "to ascertain the 
sources of the Punjab rivers and ... collect e\'ery kind of information". Starting 
northwards from Simla they crossed the Sutlej at PJimpur on 19th June and worked 
up the Beas into Lahul and then separated. Broome worked eastward up the Bhago. 
and down the Spiti. t{) return to Simla, whilst Cunningham went down the 
Chandra-bhaga and Ravi rivers into Chamba, to reach the plains at Pathiinkot. 
From there he visited Jammu. and called on Raja Udham Singh (eldest son of 
Ghul:1b 8ingh), who was shortly afterwards killed at Lahore in the quarrels that 
followed the death of Ranjit Singh7. From Jammu he travelled up to Kashmir 
by Rajaori and the Pir Panjiil Pass [ 291 ], reaching Srinagar on 15th September8. 

The results were mapped in two sheets on the quarter-inch scale, which shewed 
the rivers, roads, and place names in considerable detail, with boldly drawn hills. 
Cunningham's 8-mile reduction was entitled "Map of the Alpine Punjab"9. These 
maps reached the Surveyor General without" fieldbook. journal, or memoir, and 
differed generally from Trebeck's maps [III, 43] by over 4 minutes in latitude "10. 

Amongst the road surveys of this period was one of the Agra-Bombay high-road 
started by John Drummond of the Quartermaster General's department [m, 440], 
who in 1839 asked the Surveyor General for values of points fixed by the Great Arc in 
Gwalior. This request was repeated by William Abercrombie, Exeoutive Engineer, 
who reported that he had been obliged 
to relinquish the survey of the roadOo.via Seepree towards Gwa.lior at Qhatee Gong ( marked 
Soojurma in Colonel Fielding's map [m, H7], distant from Owa.lior 23i miles), as the 
needle is so much affected by the mBgl1etic iron ore abounding between that village and 
Owalior .... It having been intiml"ltcd to my pr<ldeN· .... "r b~· the Surveyor General that the 
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furniBhiDg information from his office without sanction by Government was irregular, I solicit ... 
that I may be supplied from the Surveyor General's office with a map [ 253] .... 

The country between Soojurma and Gwalior is not open 80 as to admit of the line of road 
being laid down readily by angles taken to fixed points, and ... 1 have not the necellllalj' estab. 
lishment to ... survey this distance without using the magnetic needle .... The scale on which 
my geneml map of the road is to be drawn is 4 miles to the inch, and should the furnishing me 
with 0. sketch by the Surveyor General ... [ involve] any oonsiderable delay, ... 1 propose corn. 
piling the unsurveyed portion ... from Colonel Fielding's map, 0. copy of which, '" to 0. scale of 
5 miles to the inch, is in possession of the Resident at Gwaliorl. 

CE~TRAL PROVTNCES2 

Absorbed as he was with the scientific and practical problems of his Great 
Trigonometrical Survey, Everest was not altogether indifferent to the romance of 
exploration. In the "hurry and bustle" of preparing for his own journey "up 
country" at the end of 1832 he despatched his two latest recruits, Andrew Waugh 
and Thomas Renny, to march from Calcutta to sOllt·h Gwalior, to spend a field 
season under the wise tutelage of William Rossenrode [ 24]. To excite their appetite 
for geography and an interest in their long journey, he directed them to explore 
the high ground whence flowed the three great rivers, Narbada, Son, and Miihanadi. 
He asked Government to approve the survey 
of the Soane River ... to its source, and ... suoh enquiries and surveys in the neighbourhood of 
Amarkantak ... regarding the courses of the Arah, Nerhuddah, and Mahanuddee as will enable 
me to fill up part of the vast gap marked at present by the ... undiscriminating title of 'unex· 
plored country' .... It detracts greatly from the value of the expensive Atlas ... now construot· 
ing that the geography ofso large a portion ... should rest entirely on the meagre description 
of Major W. Bruce who went to explore in 1771 [I : 29-30, 315]. ... 

The Soane is an important river, as affects both internal navigation and agriculture; ao 
are the Nurbuddah and the Arah .... From the circumstance of each of the two former having 
its source in the same lake, and running, the one to the wl'stwarrl ... the other to the eastward, ... 
whilst the third, after uniting with the other branches of the Mshanuddee, flows on through 
the province of Cuttack until it meets the sea 0. little below Point Palmyras, it is concluded that 
the lake ... at Amarkanto.k is the most elevated land in Central India [In, 88-g]8. 

This doee not follow ... M a necessary consequence, for it is just as likely that Sohawah, 
near C-onco.ir" about 182 miles to the south of Amarkantak, where the principal branch of the 
Mahanuddee hae ite source, is the moat elevated spot. . .. 

Lastly comes the consideration that the country ... may ... hereafter be the scene of discord 
and rebellion. We know it has many odd hiding.places .... Now, whilst the tract is at peace, 
is the time to avail ourselves of the opportunity of getting information, as 0. preliminary step 
to which I have directed ... Lieuts. Waugh and Renny to explore, ... yet it is not from a hasty 
journey of that sort that full local information can be obtained. 

Accura.te surveyors ... aeem the first substantial step, ... and fortunately the Government 
have ... the services of Lieutenant Pemberton, an officer of great merit, who is now disposable 
I ... recommend that Lieut. Pemberton be authorized to undertake the survey [ 263 ]6. 

Pemberton's transfer did not take place, but Waugh and Renny had a most 
interesting journey. Everest gave them olear instructions and copies of earlier 
work, including part of his own route of 1818 [Ill, 227,442 j IV, 336] j 

I leave it to your judgement to examine ... any portion of my route again. You may 
perhaps lay down the hills more accumtely, ... and, as it was a ... hasty performance, you may, 
if you find any errors, correct them ... . 

The tract to the southward of ... Songurh leading to Omurkuntuk is absolutely terra in· 
cognita, and it is one of the most interesting parts of India, both geologically and geographioally. 
The route I wish to be explored is that leading to Omurkuntuk from Rajgurh on the Soane .... 

Your latitudes and longitudes will all be referred to the nearest prinoipal stations of the 
longitudinal series ... whenever you can mano.gp to discover them. 

I to NW? Oovt. DDn.401 ( 260-1 ), 29-1-43. • formed from 1852 from ""ven lIritish di.to. of the 
Sangor '" Narbada Territories lilmbined with territories of Niigpur Riija [Ill, (jO; IV. 229]. • highNt 
point, 16 m. R. of Amarkant.ak 3,694 ft.; Oliwilgarh Hills, N. of Elliohpur, 3,8114.. • Konkeir [pi •. I, 23]· 
• DDn. 283 ( ~I!I ), 22-11-82. 
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Having explored the route to Umurkuntuk, you will proceed ... along the northern bank 
the Nerbuddah to Jubbul pore , and from thenoe to ... fall in with ... Mr. ROBRenrode l

• 

They had no trouble with the inhabitants, and "tra.velled ... without parwa.nas'·. 
They left Sherghiiti 011 23rd December. and on t.he 25th passed one of the old 
telegraph towers, milest.one 30i from Ca.Icutta [ III, 271]. They followed the trunk 
road "as far us the uawk lJllngalow at Mundunpoor", where they turned off, to 
reach Chlmiir by way of Rohtas2• They then struck south and fixed the geo
graphios'! position of Amarkant,ak to half a Reoond, with height by barometer 
3728 feet above the ilea. 

They reRehed JllblJ1llpore on 10th March 1833. and joined Rossenrode early 
in April near Hipri, about MO miles south of Gwalior [ 24 ; pI. 4 p. Traverse was 
kept by theodolite and perambulator; heights were recorded from barnnwters in 
correspondence with the standard at the Calcutta office, and "with Mr. Prinsep's 
standard at the Assay office". Their geological notes and sketches Rhow con
siderable knowledge of t.he subject. The journn,) was illustrated with bold, artistic, 
pen-and-ink sketches by W. H. Scott, their draughtsman. Sub-assiBtantB Mart.in 
and R.adhanath Sikhdar completed their technical staff [372 ]4. 

A survey of EvereRt.'s own route, leaving l\Iirziipur on 6th February 1833 and 
reaching Saugor on 6th March, Wall kept by John Peyton and the apprentices under 
instruction. The journal was closed on 21st May at MU8~oorie6. 

These two routes were compiled with otlier material into a map of the COlffitry 
lIouth from Paliimall as far as Hyderiibiid6 , which comprised AUfveys of 
Nagpur. Noms and \Veston [rn. 92-3 ]-Bhopal. John~tone [rn, 87-R }-NarbBda valley, 
Robb [III, 87 ]-South-west frontier, Smith [u, 47 ]-Sirguja, Ferguson [III, 88 ]-Rewah, 
Lindesay [n. 47 ]-ChattisgBrh, Lloyd [IT, 53 )-ChunI\r to Yertnaguda.rn, Bhmt [I: 59-63 I, 
and lastly Everest's own route survey, Chunii.r to Hyderabiid7 [270 ]. 

Amongst other surveys of Centml India and Nagpur of this period, mostly from 
road engineers, are two made by Dr. Spilsbury during" the settlement by panchayat 
of the boundary between Rewah and Kotah States", December 1838, including a. 
"march from Brimham Ghat on the Nerbuddah to Umurkuntuk, the source of 

at river [ 2BB ] ". 

R.lJPuTINA 

Since 11-128 Alexander Boilpau had been laying down a basis of traverse and 
triangulation along thp western frontiers of Agra and Muttm in preparation for a 
regular survey of Hharat.pur St.ate. which he was not allowed to enter till October 
1829 [III, 26-7]. He then carried work into Bharatpur and Dholpur, fixing the 
more prominent hills by triangulation. and running long traverse circuits through 
the flat country. The following extracts are taken from his jouTIlalA of 1~30-3P ; 

During November contmued this survey ... as far as Raja Khera, rhiefly in the Dholpur 
country. Marched into Agra ... to prepare for the trigonometrical AUrv"y of Bhnrtpoor .... 
Spend December Run'eying south.west Bhurtpom" .... 

During the month of February 1831, various lines have been cW"ried through the northern 
part of Bhurtpoor Stato, about 70 rnnning miles of traverse ... , 

March 1831 was a very busy month. o,nd the results ... highly satisfactory, for the distant 
cities of Mowha. Burawar, have been conneoted with the capitaL.by an 1mbroken line of 108 
running miles, o,nd the survey has been checked by a comparison with the mee.Q 'lremlln!8 of 
1828, which established an error of little more than half a furlong in a route of nearly 80 milesi'. 

The whole of October 1831 was employed in conneoting vwious broken lines which had 
been partly surveyed during the IBSt season, chiefly to the south·west, ... ruso in connecting 
the meB8\ll"ementB throughout the Bhurtpoor cmmtry with those upon the Agm and Muttra. 
frontier ... , Novemblor 1831, a very heavy month's work. Sllrvey carried up to the northern 

1 DDn. 276 ( 169-73). Suv., 1832. 'part of the distance m ...... ured by pe<lomewr. 3 DDn. 378 
(1-2), from Waugh 2-4-33: 'with practically ~o dates, Joum"I, Malll. M 263; 10 Maps, MS. 36; Maps, 
_10.62 (6),63 (11 l. 71 ( 12-6 l; Geological map', lb., 78 ( 17-9). • ]''vereat bimoeJf reacbed Saugor3rd 
Ma",h, and Mu .. oori~ b.fore 10th May [ 163 .1; JOurDalloLlo. M 237 ; plotted travene, ib., 33 (8~). • IIBIO. 
7T ( 7 ). 'IIRIO. Miac. 21-0-38. • JoufD&I., DDn. 271H1, M 627,3ltl. ' .. town in Bho.ratpUJ",54 Ei2. 
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Rtremity of Bhurtpoor State .... The operations of January 1832 have been chiefly confined 
to the north-western frontier, ... laying down the bOWldo.ries with ... Alwo.r. 

His fieldbooks and journals are beautifully neat, and decorated with attraotive 
pictures of Rajput forts. Early in 1832 he was called off at Everest's request to 
run an approximate series for the Great Arc northwards from Sironj towards Agm, 
and he writes that. 
being interrupted in my survey ... llt the vel'Y commencement of the month of March 1832, 
owing to my meeting with the Governor Genoral in cBmp at Busllwo.rt, the pro~ report of 
this month will detail little elso thaIl my nlovement towards ~eronj ... to take up 0. new line 
through the Mahro.tt& country 8.8 recommended by the Surveyor General3• 

In September 1834, after two full seallons on the Great Arc under Everest 
[ 23-37 ], Boileau was ordered" to Knrnal to join the corpR now marching against 
Jodhpur.", on what became known as the "Shekhawat Expedition"3. Though 
sent "to settle Borne disputes with the State of Jodhpm, the main end of that 
expedition", writes EYerest, "seemed ... solely the extension of geographical infor
mation, for to that object everything else was made to give way". 

Boileau Wall accompanied by John Thomton. a young sub-assist·ant of the 
Trigonometrical Sun-ey, and, under the orders of Henry De BlIde [III, 437; IV, 83], 
was employed largely on smvey with Saunders Abbott and others'. He writes 
on 1st December; 

We arrived in the Shokho.wlltee country Yl'BtordllY, o.nd are now waiting for orders before 
the work of demolition COlDmences; hill forts and plain forts ... round us in every direction, 
o.nd the Engineer's department is fully occupied in making plans of them. Our officers are 
dispersed ... chiefly on survoying duty, and the whole of the route work flllls on my shoulders .. " 

Having three corps of cavalry, six batto.lion~ of infantry, five compo.nies of European 
artillery, and Il tholl8llnd s&ppers and miners in the field, besides twelve bBttel'ing guns, ten 
hellvy mortars, four heavy howitzers, Ilnd ten field pieces, ... thore is not likely to be much 
fighting, for none of the chiefs could mllke head agllinst such a force, but ... we shall be kept out 
for many weeks blowing up, or pulling down, the strongholds of these border robbers6• 

On the conclusion of operations a few weeks later, Boileau Wall attached to s 
political mission t·hat was to settle various boundary questions towards Bahawalpur ; 

The field army is now dispersing .... The Engineer Department is also being broken up, 
and our officers are dispersing, ... bllt I am not so forrunllte, ... being directed to IlCcompo.ny 
Major AIves'g o.ssistant, Lieut. Trevelyan, ... to Beekaner, and from that place towllrds the 
Indus, returning by WIly of Jllisulmer, Balmer, and .Todhpoor, to A!!:ra .... A part of Mr. 
Trevelyo.n's duty i. .... to settle ... bounda.ry dispute between the Rajpoots and MussuImo.ns on 
the Buhawulpoor frontier .... 

The whole of thc time, since the troops marched from Sllmbhur8 Bt the end of November, 
has been employed in milking 0. general survey of the country, with plans and sections of o.oy 
forts that could well be seen or heard of, and the Sappers and Miners hllve been ... digging down, 
or blowing up, such ... aB were condemned on Ilccount of their harbouring robbers? 

This journey broke new ground, and was of great geographical interest. Boileau 
joined Trevelyan at the camp of Major Alves, A.O.G. Rajputana8, at Patlm, which 
they left on 26th January 1835 to march to Bikaner, where they halted two weeks 
before marching west to Jaisalmer. Here Boileau accompanied Mackeson, of the 
political department, to Mithankot on the Indus, and then to Bahawalpur9• Return
ing through Bikaner, they worked south through Phalodi, to spend three weeks 
at Barmer, then east to Jodhpur, 1st August, and Jaipur, where they found Alves, 
Boileau finally got back to Agra on 23rd August. 

He has left a very full account of his work on the expedition and of the tour to 
the western frontiers in his PerslYfUll Narrative of a Tour through the W utern States of 
Rajwara in 1835, comprising Beelcaner-Juulmer-and Jodhpur, with the passage 
oJ the Great Duert, and a brief vi8it to the Indus and to Buhawalpoor1o• 

The mapB produced included a "large map of Shekhawutee, made by the 
Engineers of the Field Force, a small portion being borrowed from MS. Map by 

130 m. sw. of Bbaratpur. 'MRIO. )13IM. • Sbekhiwati, about 60 m. N. nf Jaipur. 'route Agra 
to Sambbur by Engr. oIBcer8 "ttd. S. & M., Oct. 1834 ; >lRIO. 29 ( 18). • to HG., DDn. 331 ( 28 ), J-I2-34, 
• 40 m. w. or Jaipnr. 'to SO., DDn. 331 ( 69 ), 22-1-35. • Nathaniel Alve. ( 1788-1875 ) [11, 376; IV, 1551; 
"00. Rljputiina, 1835-40. • J"i ... lmer 6--4--35, to B"biiw"lpur 1-:>-3Ii. 10 pub. Calcutta, 1837. 
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Lt.-Colonel Hall" [Ill, 456 JI-route surveys by Boileau himself-survey of the 
Panjnad from Mithankot to Bahaw.alpur by Nathani~l Hodges, ~ ~urveyor e~ployed 
by Wade, Political Agent at Ludhiii.na [ 219]. Whllst on a mISSion to Bahawalpur 
Wade had been deput€d in 1832 "to survey the Sutledge, and complete the arrange
ments ... for opening the navigation of that river in connection with the Indus" 
[ 244, 274 ], and had borrowed Hodges from the Delhi revenue surveyz. 

Boileau also compiled a map of west Jodhpur from route surveys by the Quarter
ma.~ter General's officers, Frederick Sandys and Bellew [rn, 423, 500; IV, 293] and 
the Bombay officers Burnes and Holland [nr, 132-3 ). His book contains a map, scale 
12 miles to an inch, covering an area 26° 50' to 29° 30' N. by 70° 20' to 76° 20' B. 

The papers handed in by Boileau after the politieal tour cover a wide range of 
interests; 

Journal of a tour through the States of Beekaner, Jaisa.lmer, BuhawuJpoor, Jodhpoor, 
and Jo.ipoor, from ... Junuury to ... August 1835. 

LQcal memoranda I'especting the soil, climate, productions, forts, cities, roads, etc. ... 
Statistical tabloR showing ... detail of population ami trade of various cities and towns .. 
Momoranda on the I.mguo.ge and litortLturo of the ahove countries. 
A general m"p of the routes travel'>1ed by Lieuts. Trevelyan and Boileau. '" 
A pBrtioulfl' map of the western parts of MBrwar, comprising the districts of Mulanee, 

Mew"r, ... etr., lying betw,'en Jodhpoor and Sind. 
Plans of the SI.uhur Punahs 011 town walls, and of the citadels of Beekaner, JaillUlmer, 

and Jodhpoor. 
Views of the fortre88e~ and other interesting objects at Jaisulmer and Jodhpoor3. 
Field books of various surveys, and 
Astronomiral observations for ascertaining the latitudes and longitudes~. 
He gives the following technical details ; 

. Ne .. rly the whole of the observations for latitude, etc., ... were taken with an excellent 
8.inch sextant with a falso horizon, a very superior instrument, which ho.s been in constant 
use for s"veral years. The observations for magnetio variBtion were taken with a 3i·inch 
theodolite, my own property, which has ... o.n unusually long and lively needle, And all the 
observations for time, and relative or absolute longitude, depend upon a very tolerable chrono
meter, 808Sisted by the .. bove·mentioned sextant and a refracting o.stronomiool telescope of 
46 inches focus, all. .. the property of Government, as well aR the remarl{ably steady Madras 
perambulator with which ... my mea.aurements were made [ I : 198-9; IV, pt. 7]. 

After coming within ... the desert it was found almost impracticable to keep up a regular 
field book, partly owing to thl' rapidity with which we were marching, and partly in consequence 
of the heat .... It became necessary to adopt some othE'r method .... 

The latitude of our camp wo.s observed daily, either by a meridian altitude of the sun 01" 

a star, or by the ne .. rly simultaneous observations of different pairs of large stars. The march
ing distance from the lo.st camp wo.s measured by the peramhulator, and the general direction 
of the day's route was observed with a theodolite, with whicb ... bearings were also taken to ... 
all villages. ... 

Every now and then the dead reckoning of the route wo.s checked by calculating the 
difference of longitude between ce.mp and oomp 8S determined by the chronometer, with the 
observed hour.angle of the sun or a star .... 

Though the mainsprings of three of my pooket watches were broken during this se8Son, 
yet...the mainspring of the chronometer remained uninjured .... The positive longitudes 
8.88igned to the principal fixed points ... [ depend] on only four eclipses of Jupiter's so.teUites6• 

Of the officers of the Quartermaster General's departmentS, Hall had surveyed 
Ajmer, Jaipur, and Jodhpur during 1820-1; Sandys had surveyed Jaipur and 
"AmiI' Khan's country" during 1824-5 [m, 87]; whilst Bellew, who had been 
on the Shekbawati expedition, surveyed Tonk, Udaipw', Jaipur, and Bundi during 
1836-77, and with George Whlsh surveyed Alwar during 1840. A copy of the latter 
survey bears a note that" Lieut. Whish's survey is indifferent compared with Captain 
Bellew's ; the formor was a novice in surveying; the latter a good pro.otioed hand "8. 

'MRIO. 82 (34). 'from ~cc. 1<. GG., DUn. 281 (20-33),9-3-32; map, MRH'.I60 (4-6), Journal, 
10 Cal. ( 234) .u.rv~Y" em,,?died in Map of th. 8'1r.~ T .... i/m'y ... Jobn Walker. 11146, MRIO. 84 (31-2); lmp 
GIU. VI( 196). B,kanerC,ty,MRIO. 187 (24); Rilwara, '11110. 84( 36); lands.ape viow •• ib. Milc.r.-C-lID. 
• DDn. 331 ( ,';1-2) ; 12-8-36. 'JJoileau ( 293-4). 'l·inoh map of ,Taipur, com)liied by soo. 1840, "RIO. 
82 ( 23-4 ); 4 m. to inch. 7 MBUl. 83 (50-1 ). • ib. 82 ( 1-5). 
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TRANSFRONTIER EXPLORATION; ALExANDER BURNlilS 

Burnes had closed his journey of 1831 up the Indus, Chenab, and Rllvi, by his 
arrival at Lahore on 18th July, and formal reception by Ranjit Singh two days 
later [243]. He stayed at Lahore for nearly a month, and made friends with 
the French officers in Ranjit Singh's service, finding in Mons. Court especially an 
enthusiastic geographer after his own heart!. 

M. Court struck me 68 an acute and well·informed person; he is both a geographffl' and an 
antiquarian .... He shewed me the route from Kermanshah, by Herat, Cnndhar, Ghuzni, 
and Cabool, to Attolt, constructed ... with great care .... He had been less anxious to obtain a 
completA map ... than to ascertain one good rou.te ... and tho resources of the country. 

The French have much better information of theRe ~olUltries than ouroolves .... :M. Court ... 
has likewise employed 0. residence of four years in the Punjab to illustrate ita geography. He 
has encountered jealousy from Runjeet Sing, bllt still mo.nl'gt,d to cumplete 0. broad belt of 
IJIlrvey from Attok to the noighbonrhoo<l of our own frontier!. 

Summoned to Simla to make' personal report., Burnes stayed ten days with 
''''ade at Ludhiiina, and then six weeks at Simla. where discussions with the 
Governor General, Lord William Bentinck, on the opening up of the Indus to navi
gation, led to Henry Pottinger's mission to Sind and ''''adc's visit to Bahawalpur 
[244,273 ]. 

Bentinck now gave Burnes authority to make a lIlore ambitious journey through 
Afghanistan to Bukhfua, the great city of TurkiRtan, to obtain information on local 
politics and geography, and the threat of Russian infiltration [pI. 16]. 

The design received the most liberal encouragement from ... Lord William Bentinck .... 
I was furnished with passports lIB a Captain in the British a.rmy returning to Europe, drawn 
out in French, English, and Persian, I rereived ... so.nction ... to associate with me Ensign John 
Leckie ... who had been the companion of my voya.ge up the Indu8 [ 243]. On the eve of 
departure my fellow-traveller wo.s recalled by the Government of Bombay .... I prevailed on 
Mr. James Gerard [Hr, 452-3], ... alJllTgeon of the Bengal army, to accompany me .... 

I was also attended by a native surveyor, lIfahommed Ali, .. , who had been educated in 
the Engineer Institution of Bombay under Captain G. Jems [rn, 38{ ; rv, 2.13 n.r ]3. 

During October Burnes accompanied the Governor General to Rupar, on the 
banks of the Sutlej, where state visits were exchanged with Ranjit Singh, and he 
then withdrew to Ludhiana to finish off his maps and reports of the Indus. He took 
these to Delhi in December to receive his final instructioDs and papers, and 
recruited a young pandit, or self-styled mU7I.8hi, by name of Mohan Lal, who was to 
maintain the daily journal and otherwise make himself useful [401-2]. Returning to 
Ludhiii.na he picked up Dr. Gerard, and the party started on their long journey on 
2nd January 1832, armed with a pennit from Ranjit Singh~. 

After a stay at Lahore the party left on 11th February, throwing out super
fluous baggage. From Rawalpindi, as they were leaving Sikh territory for Muslim, 
they adopted Mghiin dress, and further reduced their baggage to two mule loads. 
Crossing the Indus hy ferry at Attock, they spent a month in Peshawar, moving 
forward on 19th April by the Kabul River route ; 

We crosaed the river of Cabool above Muchnee on a raft which was supported on infle.ted 
skinB. ... The river is only 250 yards wide, but runs with such rapidity that we were oarried 
more than a mile down before gaining the opposite bank. The horses and baggage ponies 
8Wam across. On the 23rd we had adjusted all matters for our advance by conciliating the 
Momunds ... through whose oountry we were to p!lll8 .... 

After a fatiguing march over mountain passes we found ourselves on the Cabool River 
whioh was to be cro_d a second time .... Ita breadth did not exceed 120 yards. Towards 
.afternoon our highlanders produoed eight or ten skins, and we commenced crossing, but it 
9&11 night before we had all p8III!6d. On the following morning we reached Duke.& .... We could 
_ the town of JulaJabad forty miles distant'. 

I •• Biog. N_, AIl. Coort; alao Grey & Garrett. • Map of Afghan row, Mmo. III (3); Journal. 
Yeo.d-Herat-Kabul, JASB. lUll, 1844 (827-52); ef. Vigne, 1 ( 1111); Bnkh'lrU, I ( 136). • Boiehara, I 
(is). ·JASB., I, letter from Burned. Lahore, 23-1-32. 'Loe Dakk ... w. end of Khyber P ..... 
• Boltlla,a, " ( 97-100). 
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They rea.ohed Kabul on 1st May and were wa.rmly welcomed by Dost Muha.mma.d. 
On the 18th May they Silt out on the adventurous pa.rt of their journey, attended 
by three capable men who knew the country .. "W.e were not now ~co~ized as 
Europeans by anyone, which ... gave a pleaBIng liberty to our actIOns . They 
crossed the "Hajeeguk" PMS, 12,400 feet above the sea, and on the 26th 
crossed the l .... t pl\SS of the K ... a Loottul, or Black ra.~, but had yet a journey of ninety. 
five miles before we clearell the mOlU1tA.ins .... There were only eight persons in our party, 
aull three of these were natives of the country; two others were instructed that they were 
quite distinct from us, though one of them noted the few bearings of the compass, which I 
myself could not conveniently take without leading to discovery [ 243 ]1. 
This was Muhammacl AIi, the surveyor who, "generally travelled as a pilgrim 
travelling to Meoca. holding little or no open communication with us". 

They reached Haibak, the first town in Uzbek country [pI. 16] ; 
Our character was never suspected and, so beautiful a starlight night was it, that I dill not 

let this, the first opportunity, pass without observing our latitude north of the Hindoo Koosh. 
We set out in the morning before the B\ln had risen .... 

On the 30th of May we made our 1ast march among the mountains and debouched into the 
plains of Tartary at Khooloom, or Tash.Koorgan, the frontier town of Moorad B<'g of Koondooz. 
a powerful chief who had reduced all the countries north of Hindoo KooBh to his yoke. 

Since leaving Cabool we had slept in our clothes, where we could seldom or never change 
them. 'Ve had halted among mud, waded through rivers, tlUnbled against anow, and for the 
1ast few days been sunnell by heat. These are but the petty inconveniences of a traveUer. 
which sink into inBignificance when compa.rad with the pleasure of seeing new men anrl countries. 
stmnge manners and customs, and being able to temper the prejudices of one's country by 
observing those of other nations. . .. 

We entered Khooloom with an intention ofsetting out next clay on our journey to Balkh, ... 
when, to our surprise, we learned that the officers of the oustoms·house had despatched a 
messago to the chief of Koondooz to report our arrival. At midnight on the 1st of June I 
received a SWUlllons to repair to Koondooz with all despatch!. 

Murad Beg, the Uzbek chief of Kunduz, was the ruffian who had held up l\'Ioor
croft for several weeks in 1825, and fleeced him of about 20,000 rupees. Leaving 
his party at Tashkurghan, Burnes rode the sixty miles to Kunduz, assumed the 
role of an unpretentious Armenian and, being nobly supported by one of his Kabul 
retinue, escaped detection, and was allowed to rejoin his companions and proceed. 

As they passed Mazar-i-Sharif and Balkh they collected information about 
Moorcroft's fate [m, 486-7, 508]; "He and his associates perished of fever, not 
without Ruspicions of some more violent death. A more encouraging field lay before 
us .... We had none of the wealth of the English traveller which ... proved his ruin". 

Crossing the Oxus on the 17th June, Burnes and his party reached Bukhara 
on 27th. Though politely treated, they had to put up with the various irksome 
restrictions imposed upon outsiders; 

On the 21st of .July we Inalle our farewell to the vizier .... We were not to be distinguished 
from the natives of the country. for we had adopted their dreSH and habits .... I cannot say I 
felt much regret o.t olearing the gates of the city, since we should now be more free from sus. 
picion, and able both to ride and write. We had, indeed. managed to use the pen at night with 
leaden eyes, but, even then, we did it with fear3• 

They now t·fI1velled south-west through Turkman country, in company with a 
co.ravan of merchants bound for Persia, but were unexpectedly held up for 
several we~ks.at Karakul, awaiting permits from Khiva for the onward journey. 

About IDldmght on the loth of August, when we had almoat despaired of the return of oUl' 
measenger. we were roused ... with the joyful information that the chief of Orgunje [ Khiva ] 
would not offer any obstacle to the advance of our caravan .... He gave us a. frightfnl account 
of the desert south of the Oxus, and the great difficulties of finding the road, which W88 now 
hidden by clouds of sand that were disturbed by the wind .... We ... hired two extra. camels 
which were to be the bearers of sill skins of water. 

Our stay near Karakool had now been prolonged to the midille of AUguBt. . .. On the 
morning of the 16th ... there appMrod abnnt eighty camels to prnsecute the journey to the OXllS 
all of them laden with the preciOlIA skins [ astrakhan lamb). ... • 

1 Bol:lIaro, 11 ( 1111-72 ). • ib. ( 176-80 ). • ib. ( :1177 ) ; of., J A8B. 1 ( 1411 ); 11, 1833 ( 1 ). 
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At midday ... we commenceci our march on th .. OXU9, which was about twenty_ven milea 
distant .... Our route led us among>lt vast fields of 80ft sand, formed into ridges .... The belt 
of these sand-hills ... between Bokhara and the OXUH varies in bl'eatlth from twelve to fifteen 
miles .... None of the hills exceeded the height of fifteen or twenty feet .... 

We had come down upon the OXU8 "t Betik ... opposite to C'harjooee, "nd one of the greatest 
ferries between Persia and Toorkistan .... 'Ye found the stretUn of the OXUB with a breadth of 
650 yards, and in some place~ 25 and 29 fellt deepl [pI. l(']. 

They had a very difficult march across the desert. and passing to the west of 
Merv reached Sarakhs on the Tejend River on 2nd September. ., Mter a detention 
of ten long days" they WE're at last allowed to enter Persia. "At dawn on ... ofthe 
14th ... we found our caravan waiting ... uIHlel' the walls of Meshed. At Rnnriae the 
keys of the gato were brought, which was at once thrown open to HR". 

After ten days at Meshed they marched to the Prince }{oyal'H camp at Kochiin, 
where the party broke up, But'nes to visit the Caspian Sea, and Gerard, whose health 
was very poorly, to return to India via Henit. 

Since we had entered Khorasan .... Dr. Ge ..... rd hacl come to the reflollltion of hlnling down 
upon Herat and Candahar, and thus retracinK IliR steps to C",boo!. ... The m"in object of our 
journey bad been now nearly accomplished, and the ruute of HE'rat ... had been travelled in 
safety by Lieutenant ('"nolly [ 2BJ l ... a.nd some of the French olfioers of Rnnjeet Singh [2741. 

At Koochan I also pormitted the Hindoo lad [Mohan Lal I to roturn to India along with 
Dr. Gerard, and at his own request I discho.rged my faithful Afghan sorvant who had. accom
panied me from Lodiana. His name was Sooliman, a nati,-e of Peshawar. He had both kept 
my secrets and my money where there were many inducements to betray2 .... 

On the 29th uf Septeomber I bad" farewoll to my fellow travellers and the officers of the 
Prince's sen'ic", and comm('nce<l a. yisit to tho shores of tho Caspifm3• 

Burnes had a comparatively uneventful journey to the Caspian, and then to 
Tehran, where he reported to tIlE' Bl'itiAh envoy, and called on the Shah. Leaving 
Tehran 1st NoV!'mber. he returned to Bombay by sea from Bushire ; 

We anchored in the harbour of Bomb",y on the 18th of January [ 1833), and pfl88ed the 
rest of that month in quarantine, after which I proceeded without delay to Ca.icutta, to lay the 
result of my travel. before the Governor General'. 

Gerard had a long and exhausting journey back through Afghanistan, and waa 
a very sick man. A full aocount of the joumey is given by Mohan Lal, who proved 
a tower of strength. Owing to Gerard's illness they spent two months in Meshed, 
not leaving till 5th December IH32. They reached Herat on 31st December, and 
stayed there more than seven mont.hs. They then made Kandahar 25th August 
1833, Kabul 5th November, and Lahore 30th January 1834. 

Gerard kept up a survey from Herat to Peshiiwar though carried most of the 
way in a litter. He never recovered his health, and died at Sabathu in March 1835. 
His brother Alexander [ rn, 451-3] worked up the maps, and wrote a memoir; 

His trip to Bokhara ... was a mad-like expedition for him, as heo had long been unwell, and 
was obliged to leave his bed to gu, and could only travel in a palkee. It was, however, his 
own wish ... that Burnes applied for him. This trip killed him, for he had several attacks of 
fever on his way to Bokhara, and Burnes again and again urged. him either to rehtm or atop 
at Kabool till he recovered.. But he would do neither. '" 

On his return he was detained three months at Meshed, and no less than eight at Herat, 
by fever, so after his arrival at Soobathoo his constihttion was completely worn out .... I 
got leave ... on purpose to prepare a map of his route from his notes, for he observed the bear
ings, estimated the distances, and noted the villages all the way from Herat to the Indus6• 

The map. in 8 sheets, shows George Forster's route of 1783 [ 1 : 233 ], which 
followed the Khyber Pass, whilst Gerard had closely followed the windings of the 
Kabul River. It carries many interesting remarks such as names of tribes and 
districts, products of the country, and the abundance of orchards and robbers'. 

Burnos' account of these remarkable Travel8 into Bokhara was published in 
London in 18347, together with his Narrative of Voyage on the IndU8 ... with pre8e7IIB 

I Bok""ra, 11 (282-303); HI ( 1-7). • presumably Muhammad AIi ao';ompallied Bump,," to the 
Caapi .. n. • Bok""ra, III ( 83-6). • ib. ( 121 ). • Aberdeen, \8-10-39; Lloyd. I ( 283-6). • Originals&; 
copies r. m. t~ inch. >!1I10. 116 ( R-23); ",lOo roduction. 8 m. to inch, ib. Mi"c. 16-0-33: 10 Gat. (474). 
, by ,Jo~n MUITay, 3 voIR.; I'. J RflS. 1\', 1834 ( 28f1-348 ). 
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from ehe Ki'IUJ of Great Britain . . Another account. with light pe1'll0nal ~uches, and 
• narrative of Gerard's return Journey, was publIshed by Mohan Lal In Calcutta. 
With Burnes' Travels was published a map of Central Asia and a geographical 
memoir of which Sir Henry Yule remarks; 

The BIIlollnt of materio.l collected by Elphinstone o.nd Macartney during the Pesho.wa.r 
mission in 1809 WBS very Io.rge [ 11, 270-1 ]. but groatly needed to be bound together by o.ctual 
tro.vel IIJlcl survey. Still it added much new detail. and that of Macartnoy ·is ...• on certa,,, 
poin18. truer than later ones [ 244 n.l] .... 

ThE' momor .. ble journey of Alexo.nder Buntes ... formed an ero. in Centro.l Asian geography. 
Apart from the singular charm of hi" narrative. he for the flI'St time afforded 0. chain of observa· 
tions tying togother the Inl\us, the Oxus. Bokho.ra. and the frontier of Persia, which formed 
the chief basis of Mr .. J ohn Arrowsmith's lung unrivallod map of Central Asia. nrigin6lly published 
aB an I>Ccomp .. niment to Burnes' work1. 

Burnes himself writes; 
With the 8811istauce of Mr. John Arrowsmith ... the materials of my survey ho.ve been 

incorporo.ted with the lo.test geographical infonnation. This will greo.tly enhance the vo.\ue 
of the maps. whioh ho.ve been dro.wn by Mr. Arrowsmith himself. o.nd carefully engraved. 

He included a. list of 34 places of which he had himself determined the latitude: 
The instruments used were a sertant of nine inches radius by Gilbert, and the po.tent 

BIIrveying compo.ss of Schmo.lcalder [243]. ... With the sextant the po.rallels of latitude 
were determined, when praotico.ble. either by a rneridio.n altitude of the sun. or the elevation or 
the pole-st&r. With the comp88S the bearings ... were observed. The time of travelling WB8 
noted on the spot from a vo.luo.ble chronometer wo.tch by Arnold. 

The rate of mo.rohing. after various trio.ls by BBtronornioal obsen-ation, wo.s found to be ... 
1st. On horsebac1t over 0. level country •... without a caro.van •... 3f miles per hour. 
~d. On ho ..... bo.ck over a broken or mountainous country •... and accompanied by mulee 

lightly laden. 3 miles per hour. 
3rd. On camels over 0. fiat oountry, ... 2 miles 300 yo.rds per hour; protra.oting ... the great 

inflections of the roo.d. o.nd correcting them by peaks or not&ble lo.ndmarlm in front or reo.r .... 
That the rates ... n.pproximate closely to the truth is undenio.bly est&bliBhed by my pro

tro.ction to the city of Bokho.ra. which fell within 30 miles west of the m8!"idio.n of 114· 56' 
east, ... the position 68signed to it by the Russian mission [n. 27 I la. 

Of t.he polit.ioal results of the mission Davis writes [ III. 487 ] ; 
It W88 first and foremost a geographical survey. the o.im being to discover what route 

would probably be followed by 0. Russian army advancing from the eo.st Bide of the Caapian. 
Burnes asoerto.ined tho.t the Oxus W&B navigable from the head of its delta up to a point 

not mor" than twenty miles dist&nt from the great barrier of mountains whioh 118p&1'&_ 

Mgho.nistan from the plains of Turkistan. But he was impresaed by the difficulties aDd 
dangers of the long oorridor of po.sses which he traversed on his wo.y through that barrier; 
and biB report on this stage of his journey shews tho.t he bad begun to doubt the probability 
of a. Russia.n advo.nce by ... the Koh·i-Bab0.3• It seemed to him quite likely that the RuBBiaa 
BI'UIY, when it came, would mount still higher up the OxuB, a.nd then strike towards Kashmir 
where supplies would be abundant, and prepo.ro.tions for the o.tto.ck on Indio. could be made 
in full security. He indicated that Chitral was one of the key positions on this route .... 

He est&blished one conolusion which wo.s of some pro.ctical importance. Travelling over 
a Bection of the route which leads from Bokhara to !derv and to Herat. he found nothing but 
waterless. bo.rren. uninhabited desert. o.nd the tro.cks so sandy that even if cattle were availo.ble, 
guns and heavy transport could only be pushed forwo.rd with the utmost difficulty' [pI. 16]. 

TRANSFRONTIER EXPLORATION; JOHN WOOD. 183~8 

In 1836 Burnes was appointed commercial agent at Kabul. and given a staff of 
men like-minded with himself-Robert Leech of Bombay Engineers-John Wood 
of the Indian Navy-and Dr. Percival Lord of the Bombay medical service&. 

With Leeoh and Wood. Burnes reached Hyderiibii,d. Sind, 011 18th January 
1837, and travelled up the river by boat, being joined by Lord at Rohri [244]. 

I Wood ( xliv-v). • Bokha,,,, n ( 147-8 ); In ( 127 ). 816,874 ft., "" m, w. of Kabul. • Davis 
(U-6). 'PerClv&! B.uton Lord (1808--1840; DNB.);kd ... tParwin P ..... N. ofKliblll 2-11-40' JRGS 
XD. 1842, ( 1'Uviii) ob. notice. I , • 



278 BENGAL PRESIDENCY: GEOGRAPHICAL & OTHER ~URVEYS 

Wood was oommissioned to make a detailed survey of the Indus with a view to ita 
being opened to regula.r stellJIl navigation, whilst the others collected information. 
of military a.nd political interest, often travelling by land for the purpose. 

Wood reached Mithankot 29th April and Dera Ism ail Khan on 2nd June, 
fixing the height of Takht-i-Sulaiman as 10,086 feet above the river, and 11,000 
above the sea [ H. 6S ]1. At Kalabagh it was found impossible at that time of the 
year to travel up river by boat to Attock (about, 100 miles ). so Burnes and the 
rest, of the party travelled by land on the left bank through Sikh country, leaving 
Wood to make what attempt he could by river. 

C .. ptain Burnes W68 detained here SOIDe time by the difficulty of procuring bullocks to 
convey his party by land. As soon 80S he had obtained them he crossed to the Indian side of 
the river, .. nd, under a Seik escort. lflft K .. I .. bagh .. bout the 22nd of July. 

My instructions were to m .. ke the best of my way to Attock by the river, or ... to hasten 
there by land and thence deRcend by stream. l ... made choice of the ... fittest boat the pla.ce 
afforded, and commenced booting up for a crew to roan her. . .. At length thirty·seven men 
were obtained under an expres.~ stipulation that they were not to go higher than Mukkud, a 
town only twenty miles above Kalabagh, and on the 20th of July we commenced the ascentl. 

At Mukkud he had to abandon the attempt, and then made the land journey 
to Attock, arriving on 4th August, the day before Burnes' party. Taking boat on 
5th, he reached Kalabagh the next day" a little after noon, having averaged ... six 
and three quarters miles an hour" downstream. On his return march he left 
Kalabagh on 8th and reached Kohiit on 11 th. Be visited the sulphur mines and 
D.&phtha springs nine miles from Khushalghur, and arrived at Peshawar on 19th. 

The day succeeding ... my arrival at PBBhBwa.r I started for the Kabul river ... descending it 
to Attock, ... to take another set of chronometric observations to determine its longitude .... 
On the 21st I reached Attocl[, much pleased with the scenery on the banks of the Kabul river, 
The following day W88 devoted to ... observations, and on the succeeding one I rejoined the 
mission at Peshawar .... On the 28th of August the mission moved forward to Jamrud .... A 
~ys were spent few here in negotiating with the Kyberies for the pa.ssa.ge of this defile .... On 
the 2nd of September we took a friendly leave of the Sew [ 281 [8. 

Whilst Leech now surveyed the Khyber Pass" Wood followed the Kabul River. 
From Jalalabad he surveyed the south, or Karkatcha road, rejoining the main. 
party to enter KAbul together on 20th September. He has left the following notes 
on his survey ; 

The position of the halting places having first been astronomically aacertained, these fixed 
points were ... connected by ... protraction of the road between them. The parallels of latitude 
were determined by the usual methods, and the longitude is a mean of two chronometers. 

To &hew the drainage of the Sufaid Koh and the character of this portion of the va.lley of 
the Ca.bul River, it W68 necellBBry to follow up the rivulets of the fonner to the roots of the 
snowy chain. In doing this I have ma.de use of native information .... 

As the route between Peshawar and Cabool has been of late years traversed by different 
European travellers, the more marked features ... have a.lrea.dy been relatively laid down with 
great a.ccura.oy. But with regard to their true position on the earth's BUl'fa.ce there is still 
considerable error. In the latest map ... constructed from the route of the late Dr. Gera.rd in 
1833 [ 276 ] the valley of the Cabool River is placed ten miles too high. 

Along the valley of the Cabool River the Himalay8.11 overhang it to the north, and the 
S .. faid Koh to the south. These ranges are nearly equidistant from the Cabool River, and 
their distance .. part. viz., seventy miles, gives the width of the river ba.ain. 

The mean elev .. tion of the summits of the former ~h .. in is 20,248 feet above the soo, and 
the peakH of the l .. tter ... rise to the height of 14,100 feet, clad in 88 pure a mantle as their northern 
neighbours. These heights were obtained by measuring the distanco of the peaks and the 
angles they subtended with the horizon, a method so influenced by the state of the atmos· 
phere ... that the results ... ca.n only be ..... pproximation to truth". 

BurncB records that 
we set out from Peshawar to C .. bul in September last, and p88Bed through the grand dofile of 

1 true height. ll,0811 .. bove _; Chart of Indue B., from Mittun to Attook, 1838, Wood, 5 sheets, 2 geo. 
m. to inch, taken on return jonrney with remark. on navgn., "ounding", banks, etc., 10 Gal, ( 137 ) ; MRIO. 11& 
( .... 7 ). • Wood (66). . ·p ... hiiwar occupied by Sikb. 1834; Wood ( 86-8 ). ·Svy. of Kabul R. from 
ita mouth to Mukhnu hy Noek, ..... t. to Leech, 100",. ( 478 ). 'Geographiwl Noliu ollh. Soulh side of"" 
oabmi Ri" .. , K~bul, 31-10-37; Report'! '" Pape,., Political, (Jeographioal & Commeroi .. l, Co.lcuttA, 1839. 
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Khyber, whioh Lieut. Leeoh has minutely delineated, while Lieut. Wood hllB given ~ map of, 
and a paper on, the valley of the river of Cabul. In October we all prooeeded to Koh'l -Damun, 
and Lord and Leech a.scended the great pa.sB of Hindu Kush to its IIUDlIIlitl. 

The mission was warmly welcomed by Dost Muhammad, who gave them full 
liberty to pursue their geographical enquiries. "One of the objects", writes Wood, 
"which Captain Burnes had greatly at heart was ... an entirely new map of Mghani8tan, 
in which actual survey should supersede hearsay information". 

In December, Leech was sent to Kandahar where he remained till May 1838 
when he left Mghanistan for Sind, surveying the route over the Khwaja Amrii.n 
into Baluchistan and down the Bolan Pass to Shikarpur on the road to Sukkur. 

Whilst Lord 'and Wood were exploring the Koh-i-Daman, a few miles north 
of Kabul, an unexpected opportunity came for a visit to the country north of the 
Hindu Kush. A message came from Murad Beg of Kunduz [rn, 486 ; IV, 275] 
asking that the English doctor should come to treat his brother, who 11 had long 
been a martyr to ophthalmia". Wood and Lord were called in and Bet out together 
for the mountains i . 

They left Kabul on 3rd November intending to cross the Parwan Pass through 
the Koh-i-Daman rather than follow the better known Hajigak Pass to the west 
that led past the colossal image Bat Bamian. Everything went wrong. They fell 
into bad weather, were misdirected, lost the way, and had to return. On the 14th 
they set out again and this time 11 followed the direct kafila route" croll8ing the 
Hajigak Pass. "geographically remarkable as dividing the waters of the Mghan 
country from those of Turkistan" [pI. 16]. They reached Kunduz on 4th Decem
ber, and Lord took charge of his patient with little hope of success. Mter a week, 
writes Wood, 
BB there was every probability of our being compelled to remain the winter, the question aroae 
how we could most profitably employ this sojourn .... The great object of my thoughts by 
day, and dreams by night, had for some time pBBt been the discovery of the source of the river 
Oxus and, thanks to my fellow traveller's tact, ... Murad Bf'g on the 10th of December con· 
oeded his permiseion to me to trace the Jihun, an appellation by which this river is better 
known among the Uzbeks .... 

Murad Beg is but at the head of an organized banditti. a nation of plunderers, whom, 
however, none of the neighbouring powers can exterminate. 

Leaving Lord in Kunduz, Wood set out on 11th December 1837. Held up by 
winter weather at Jurm, the capital of Badakshan, for over a month, he took the 
opportunity to visit the ruby mines near by, and to map the neighbourhood. Early 
in February he started on his final stage; 

Proceeding up the valley of t.he OXU8, with the mountains of Sha.kh Duran on our left, ... 
and those of Chitral on our right, both rising to a vast heightS, ... we ... entered Wakhan .... 

The first ya.ks we saw were grazing among the snow on the very summit of the rugged pa&II 

of Ish-KBBhm, and ... I procured one for Dr. Lord, and despatched it to Kunduz in charge of 
two trusty men. But so cold a climate do thE'Be singular animals require that, though winter 
mU reigned in the Kunduz plain, the heat was too great, and the yak died within a march or 
two of the town .... 

The valley of the OXUB may be said to terminate at 18831', The latitude of Isse.r is 370 

02' 10' N., and its height above the sea 10,000 [feet]. Here the main valley divides into 
two, ... the former ... into Chitral, and the latter acroSA the table-land of Pamir to Yarkhand .... 
One of them, it was certain, must lead to the source of the OXU8 . 

. Amo~g the rivulets [to the south] is Pir-khar, a name of note in the geography of these 
regIOns, 8lnce M~cartney [n, 270-1 ; IV, 277]' with his usual discemmf'nt, had supposed it 
to be the fountam head of the OXUB, and we see how closely he approximated to the truth. 
Indeed, none but those who have travelled in the countries he mapped, almost entirely from 
native information, can duly appreciate the labours of that tsJented ... officer [ 244 n. I ]. 

They climbed high into the mountains ; 
We mounted sturdy hill poneys and ... struck into the Siri-kol. ... Ha.lting place WBB 12 000 

feet above the sea. Next night's halt 13,600 feet, ... travelling over snow and ioe. E~ery 
step the snow Ia.y deeper and deeper, and, near BB we had now approached to the source of the 

1 Ba 0..0 T,a ..... n ( 7~ ). 26--5-38. 
Chitril, 211.263 ft. 

'RepOl't by Lord, JASB .. VI!, 1838 (521-37). 'Tirioh MU, 



280 BBNGAL PBESIDENOY: GBOG&APHICAL & OTHBR SURVEYS 

Oxus, we should not have succeeded in reaching it had not the river been fro:ten. We were 
fully two hoW'B in forcing our way through a field of Bnow not five hundred yards in extent .... 

In the afternoon of the 10th February 1838, we stood, to UBe a native expl'888ion, upon the 
Bam-i-OurUah, or Hoot of the World, whilst before us loy stretched" noble but frozen sheet 
of water, from whose western .. nd ii!8Ued the infant river of the Oxus [pI. Ib J. 

This fine lo.ke lies in the fonn of a crescent, about fourteen milos long from east to west 
by an average breadth of one mile. On three sides it is bordered by swelling hills about 500 
feet high, ... whilst along this southern bank they rise into ruoun tains 3,500 feet above the lake, 
or 19,000 above the sea, and covererl with perpetual snow .... 

Western end, latitude 37 0 27' N. by meridian "ltitude of the sun, ... nd longitude 730 40' E. 

by protraction from Langer Kisll where the last set of chronometer observations had been 
obtained. Its elevation meaeured by the temperature of boiling wBter is 15,600 feet, aB my 
thennometer marked 1840 of Farhenheit .... 

I waa much tempted to apply the nlune of Victorial to this ... newly re-discovered lake, 
but, on considering that by thus introlJucing a new name, however honoured, into our maps, 
great confusion might arise, I deemed it better to l'etain the name of Sir-i.kol. .. given ... by 
our guides. The description of this spot given by the good old traveller l\larco Polo [ 1 : 70 ; 
pI. ] 6 ], nearly six centuries ago, is correct in all its leading points. 

As early in the morning of Tuesday the 20th February as the cold permitted, we walked 
out about 600 yBrdS upon the laI,o. . .. The sounding IOBd, .. , much to my surprise and dis. 
appointment, ... struck bottom at nine feet, and we had ... brought with us ... a hundred fathoms 
of line for the experiment9• 

On modem Survey of India maps t.he lake appeal'B as Zor Kul (Lake Victoria), 
at latitude 37 0 23' N., longitude 730 40' ES• 

Wood had an uneventful journey back to Kundu7. where he rejoined Lord on 11th 
Maroh, after exactly three months absence. During the next month he mapped 
the country north to the OXllS, whilst Lord visited Mazar-i-Sharif where the last 
of Moorcroft's party had died thirteen years before; 

With the aid of the ... 8Upedntenrlent of the shrine, he RUcceeded in getting possession of 
every book. .. belonging to the party, even to the daily cash account book. But among them 
were no manuscript details of their journey, and it is now pretty certain that none existed 
independent of those from which Profeesor Wilson compiled his Inte work [or, 487 ]'. 

They left Kunduz on 12th April and travelling by the Khawak Pass, 13,200 
feet6, reached Kabul on 1st May, to find that Burnes, owing to a change in the 
political situation, had already left on 26th April, leaving thl'lll orders t~ follow. 

Before finally quitting KAbul we waited on its ruler. . .. Oost Mohamed Khan was engaged 
at cheBS when we entered .... His JTlB.nner was at fimt cold; ... he soon aBSumed hie usual 
tone of coroiality ... and he ha<ie us B kind farewell. From Kabul we marched to Jalalabarl . 
... From Jalala.bad we embarked on ra.fts of infla.ted Akins and dropped down with the streo.m 
to Peshawar. Here we rejoined Captain BurnE's, now orflered to Lahore8. 

Under the new official policy Dost Muhammad was declared an enemy, and 
preparations were put in hand for the invasion of Afghanistan. Though the mission 
led by Burnes had not bet'n initiated [01' military purposes7, the Quartermaster 
General in September lR38 welcomed 
full ... surveys of the Hindoo Koosh, the Kyber Pa.se, and ,,11 the country between Cabool and 
Hero.ut. The surveyors with Captain Burnes have put lliI in poesesaion of much valuable 
knowledge, ... and Lieut. Leech ... i~ now on his way clown from Kandahar to Shikarpoor, while 
Lieut. Wood is mo.king a sun'ey from PeBhawo.r to Mithankot [ 278 n.], 283 n.7 ]. 

The whol .. of the passes through the Hindoo Koosh are now as thoroughly known as the 
passes of Kheree and Timlee leading to the Oeyra Ohoon [pb.. 16,17]. The Boolan P&S8 
hy which the army o.dvances from Shik .. rpoor towards I(o.nclaho.r has also been examinedB• 

Wood published an account of his travels in 1841 under the title of" A per80nal 
Narrative of a journey to the 80urce of Ihe River Oxus. by ... the IndUl~, eabul, and 
Badakshan, ... in the years IS36-3i-3s"g. Facing p. xc. is a map of the OXU8, 

and facing p. 280 is another stretching from the mouths of the Indus to the Pamirs1o• 

I Queen Victoria .ame to throne 8 month. before. • Wood (13~236); cf. JRG8. X, 1841 (53()...8). 
a on map, Wood ( :10 ), name appeal'B Victoria or Sikandari; on map, Wood (280), Sir·i-KoI. • Wood 
(267). ·Wood' •• urvey, .,RW. 112 (70). 'Wood (279). 7 Imp Gat.. Il (13). Sto Lawrence, 
Edwardo ( 125); Sketch of P""",., Holdicb (500). • Oal. Rev., I (449). 10 Wood'. mILpB, lllBJO. IHI 
(31 ); 112 ( 79 ). 
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A 2nd edition WB8 issued in 18721, with a biosraphy by his 80n Alexander Wood, 
and an E88ay on the Geography of the Valley of the OXU8 by Henry Yule. 

The full reports on Burnes' mission, political, commercial, and geographical, 
are contained in Report8 and Paper8, Scinde, Afghanistan, and adjacent count"", 
published in Caloutta, 1839 [ 278 D·S ]. 

AFGHAN WARS, 1838-42 

The so-called forward policy on the north-west frontier which eventually led to 
the disastrous oampaigns in Mghanistan of 1838-9 and 11:141-2, had been in as
cendancy from about 1831 or thereabouts. One of its foremost advocates was 
Claude Wade, in political charge at Ludhiana, and one of its most notable figures 
was Alexander Burne.s. The two Afghan protagonists were Shah Shujah, who had 
been in exile in India after treating with Elphistont' at Peshawar in 180H [IT, 65--6 ], 
and Dost Muhammad. the generally popular ruler at Kabnla. 

Advised by Wade, the Government of India in 1833 aided Shiih Shujah in an 
invasion of Afghanistan which resulted in his defeat near Kandahar on 30th June 
1834. With Shah Shnjah's connivance, Ranjit Singh, "the Lion of the Punjab", 
took the opportunity to sieze the Afghan province of Peshllwar. I)ost Muhammad 
now made friendly overtures to the British, hoping for their aid in recovering 
P6shawar. He later welcomed the appointment of Burnes as commercial agent at 
Kabul. In 1838, Dost Muhammad's reception of envoys from Russia, and 110 

mistaken faith in Shah Shujah, led Lord Auckland3 to restore Shah Shujah to the 
throne, and to conclude a tripartite treaty with him and the Sikhs to that end'. 

Lord Auckland's policy was to have a reliable friendly Afghanistan as buffer 
against a possible aggressor beyond. .. Prt'pRrations for war are going on", writes 
Fanny Parks, "fifteen thousand men from Bengal al't' to march on Cabul, and 
defend that part of India in case of an attack from Russia and Penlia "5. 

To avoid the passRge of so large a force through Sikh territory, the British 
" Army of the Indus" was assembled at Sukknr, thereby infringing the treaty with 
Sind [ 244 ], and with great difficulty marched up through the Bolan Pass to Quetta, 
and over the Khojak to Kandahar. After the historic storming of Ghazni, at which 
George Thomson and Hcnry Durand particularly distinguished themselves6 • the 
army reached Kabul on 7th August 1839, and Shah Shujah was installed as ruler 
over a reluctant country, with \Villiam Macnaghten as British Envoy, Burnes as 
commercial agent, and a British garrison. 

Dost Muhammad fled over the Hindu Kiish, but surrendered in 1840 and was 
Bent to India. In November 1841 the Afghans rose against the force of occupation. 
A few prisoners taken were rescued later but Shah Shujah, Macnagbten and 
Burnes were killed, and the force which on 6th January 1842 marched out from 
Kabul 16,000 st.rong WB8 utterly destroyed, exoept for the solitary survivor who 
rode in alone to JaIalabad. The garrisons at Jalalabad, Kandabar, and the little 
fort of Kalat-i-Ghilzai. survived to be relieved by Pollock's army', whioh marched 
up from Pcshiiwar and occupied Kabul on 15th September 1842. Joined by Nott's 
force from Kandahiir8 , Pollock then withdrew on 12th October for the return march. 

After the appalling results of this interference in tht' affairs of a friendly neighbour. 
Lord Auckland was recalled. Wade was appointed Resident at Indore'. 

Throughout the campaign there was a steady output of sketches and routes from 
officers of every corps and of every degree of competenoe. With the Army of the 
Indus which marched from Fel'ozepore on tht' Sutlt'j 011 10th Novt'mber 1838 John 

1 All P"Il" rcfio. to 2nd e<ln. 'For elMr "N'OIUlL of Ar~hiin history 1910-39; ,'. Vigne, I ("-xxxviii) 
&Dd Imp Goz .. II (IiOO-~). 'G.n. Edon, I.t I'carl ( 17R4-IS49); "G. 183ii-41 ; D,\'8.; nIB. 'Lahore, 
26-&-38. • Fann.v P"rk., 11 ( 254). • 23ni JUly IIl3D; "ll\u, & •• etions of Gh"wi l,y Durllnd, "810. ~Ii.c. 
4-0-39 ~nn,I(·. I. ( 271-4 ). 7 Sir Go". Polluck ( 1786-IM72) ; B~n Ar!... founder of Pollock mM .. I. BM .... ; 
I'M. 1870; Bart. 1872; llN B. 'Sir Wm. Nott ( li!l2-lR~5); Hen. InC. DN B. • 1 .. 1' Goo .. A/g/ui .... Id .. 
( 13 ) ; Sand ... 1 ( 267 -70 ) ; Davi. ( 26-31 I. 
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Anderson and Henry Durand had been appointed official surveyors1. Durand 
reports in his memoir of 1st August 1840 [294] ; 

The longitude of the starting point, viz., Ferozepoore, has been deduoed by mean8 of a 
route survey from ... DeIhi and Kurnaul. ... 

The route survey was, with the exceptions to be hereafter noticed, carried on by Lieutenant 
Anderson and myself. ... Latitudes of a great part of the halting plllCos were ascertained, 
either by meridian observations of the sun or of the stars. 

The longitude of Sukkur was obtained from ... meridional transits of the moon and of moon. 
cuhninating stars .... Two of those petty accidents unavoidable in a military ~amp threw 
tht' transit instrument out of adjustment, ... and valuable opportunities were thus lost. In 
consequence of these very mortifying accidents, the observations obtained before the breaking 
up of the sapper camp from Sukkur were neither so good nor so numerous as we wished. Their 
mean gives the longitude of Sukkur at 680 52' 32"l1. 

The latitude and departure for each day's survey having been ~alaulated, the result tallied 
with the differences of position ascribed by observations to Sukkur and Ferozepoor more 
closely than could have been anticipated3• 

The longitude of Candahar we also fixed by means of meridional transits .... We ... prefer 
their mean to the longitude derived from ... nine observations of eclipses of Jupiter'H satellite8 . 
... The I .. titude of Cand .. har as given is the mean of 43 observ .. tions of stars on the meridian'. 

The longitude of Caulml could not, in consequence of .. n o.ccident to the tr .. nsit instrument, 
be determined by lunar stell .. r transits, nor were eclipses of Jupiter's satellites then visible .... 

Lieutenant Andereon woos sick the gre .. ter part of the time th .. t the Force W68 .. t C .. ubul, 
and Lieut. Sturt, who for .. month relieved me in the duties of Surveyor, w68 ... surveying the 
route to B .. meean [279]°. My own occupations 1\8 Engineer to Shah Shooja.ool.Moolk ... pre. 
vented me during th .. t month from prosecuting ... the survey, and when relieved by Lieutenant 
Sturt ... the immediate m .. rch of the detachment towards Hindostan precluded any further 
attempts .. t ascertaining the longitude of Caubul. It rests, therefore, for the present upon 
the mean of a few sets of lunar dietanoes8 .... 

After his joining our camp at Shikarpoor, we ... received the willing assistance of Mr. W. 
Griffith, and ... besides the copy of .. register of barometrical observations ... we are further 
indebted to him for frequent .. id in the observations of lunar dietances, ete7 [ 294, 446]. 

The route from Quetta to Kelat and Gundawa W68 kindly furnished by Major Pe .. t, Bombay 
Engineers [283 n.6 ], with an intimation that, in ~onsequen~e of the perambul .. tor having 
broken, due allowance must be made .... 

With the exoeption of dotting in the return route of the Bombay Column ... to the Pishun 
valley upon information .. Iso furniehed by ... Major Peat, and the courso of the Punjab rivers 
from ... the latest m .. ps, ... nothing has been introduced into the map ... which has not been 
actually surveyed. Thie gives ..... mere skeleton ... which would have been still more meagre 
.had it not been for the survey by Lieutenant Broadfoot [ 283 n.6, 284 ]8. 

The dates given by Durand in this journal are-Ferozepore, November 1838-
Bahawalpur, 21st December-Bolan Pass, 20th l\Iarch 18399-Kandahar, 12th 
June-Ghazni, 25th to 29th June-Kabul 10th August to 2nd October-Peshawar, 
7th to 17th November-Jhelum, 12th December-Lahore, 26th December. 

Other Bengal officers who contributed surveys during the advance or the sub
sequent ocoupation included Edward Sanders, who surveyed the route of the 
"British mission from Candahar to Herat in June and July 1839"10 [ 283-4], 
with the assietance of Lieut. North of the Bombay Engineers. Several oC the marohee were 
made by night but, .. Itho' thie ... h68 prevented the map being made so full 68 could be wished, ... 
a tolerably accurate route survey. 

My detennin .. tion of the ... s.E. angles of the city of Kandabar ie N. I .. titude 31° 36' 30' .... 
The longitude I make ... 65° 30', but in this result I have not much confidence, the observationa 
having been taken without assistance, and the computations hUJTiedly made. ... 

The latitude of the centre of the oity of Herat ie 34° 29' 20' North. The longitude ... by 
stare 62° 7' E. ; I hope ... that it does not differ 11 miles from the truthu . 

10BO. Lib. E. ( 7 ) >lRIO. 12 ( 10 ) ; map of route Army of Indus, 10 m. to inch Memoir, M 52. • true 
~IUI 6So 62' 62". • Plan of Roree, Bukkur '" Bukkur, survd. by Anderaon '" Dorand, drawn by Lt. A. 
'B1'OO~e, Ben. Art., 1839. • also fixed by Edw. Flander.. 'MRIO. 1I4 (4 I, Defences "f ~ala Hi_, 
Kabul, 12-12-39; J. L. D. Sturt. 'Fdbk. M 504 give. mean J"t. Kabul 34° 30' 16"; true valne 
34· 31'; [I: 1480.2 J. '10 Gat. (479); "&10. 1I3 (8), j{oooar R. from Chuggar Semi to Besood, Wm. 
Griftlth, 1840, u. from JaliiJol.biid. • ib. 12 ( 10 ). • >lBIO. 112 ( 8), Dolnn P_, Dadill' to Quetloa, 
Durand. , ..... 10. 116 ( 33 ). 11 Sanden to 0'0., Herit, 16-7-40; DDn. 390 ( 90 ). 
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Heriit had first been visiuld in UHO by Charles ('hristie rH, 385], and later 
by Art-hur Conolly, who had left England in August 1829, and 
in 1830 rode from Tabriz [ in the CaucasuB ] to Hemt, then visited Kandahar. and returned 
to India by tho Bolan PBBH .... This w8I! in Rome Irtaj;!;es a perilou8 journey [ 2<)) ]. 

At the OlltAot Conolly made for Khiva, to find Ollt whether that Htate WM in serioUA danger 
of being invaded by the HUBsiBns; hut he w .... kidnapped and hele! to ro.nsom in the desert. 
The ride to Hamt WBB saCe and a .... y; he ~alTied credentio.ls from the British minister at 
Tehran ... Bnd wns thought to be a diplomatic o.gent. 

In Kandahar, however, he hBtI to conceal his identity because the rnlel'l'l ... hBd been warned 
of the advent of an EngliHh spy .... He owo,l much to the ('ourage and presence of a l\foham
medBll of Indian enraction, who nursed him when he was sick at Kandahar, and IlUpplemented 
Conolly's own worl[ in collecting information l . 

Conolly lost his life in June 1842 whilRt on a mission to Turkistiin. 
In July 1837 the Persians marched eastward intent on the invasion of Afghanistan 

and India [ 281 ], but were held up from November 1837 to September 1838 in a va.in 
attempt to capture Herat-, in the defence of which Eldred PottingerU di!ltinguished 
himself. In 1839 Pottinger marched from Heriit to Kohistiin, north of Kabul, and 
later compiled a rough sketch of northern Afghanistan prepared mosUy 
from native information. It rests on routes marked in red and blue separately. That marked 
red-Herat.Siripul.Ba.meeo.n.Kabul, also Herat to Sirilluk-was traveUed in the end of 1839 
by Dr. Richie, of the Medical Establishment of Bombay, and myself. The part between Herat 
and Kila. Now WB.8 surveyed by Captain E. Sanders of the Benga.l Engineer Corps. That from 
Kila Now to Zerguh in Koochu by mysolfwith the o.id of Dr. Richie and, I being there disabled 
by an aocident, the rema.inder of the route was surveyed by Dr. Richie alone .... 

TbI' route marked blue--Hemt, due north-wfWI foUowed by Capts. Abbott & Shakespeare, 
of the Benga.l Artillery, in going to Kbiva3, 

Abhott's journey, with Shakespeare's route to the Caspian, is desoribed in 
Abbott's published narrative Heraut to Kkiva', and appears in a "protraction 
from Lt. Shakespeare's route from Herat to ... Alexandrosky on the Ca.spian Sea, 
1841, scale 36 miles to an inch"&. 

"A Map of Afghanistan and part of Baluchistan" that was oompiled in 184(), 
IIIl&le 8 miles to an inch, at the Surveyor General's office, bears acknowledgment 
to the following surveys besides those used for the map of Sind [ 246 ] ; 

Route marched by the Indus in 1839, from Baugh, vi" KlIdld"har, Ghatni, Cabul, and Peshawar to 
Attack, by Major W. Garden, DQMO. Bengal Army, scale 1 inch to 4 miles'. 

Chart of the Indus River from Mittnn Kot to Attock, by Lt. John Wood, Indian Navy, 1838, scale 
I inch to 2 [ go,,!!\. 1 mil""'. 

Route of bhe British Alission ... Kand"h .. r to Heamt, 1839. Capt. E. Sa.nders ... and Lieut. North [ 28 .. ] .... 
Map of S.iatan o.nrl80me of tbe neighbouring countri .. , by Lt. Edward ConolIy and Sergco.nt J. Cameron, 

1839, ... I incl>. to 4 mil ........ [28. ]. 
Capt. Wu,I.'s rout&! in hi. ,litferent mission" to the Punjab, surveyed by ~fr. Nnthaoi .. 1 Bodges. 

Sub·Assistant Revenue Surveyor, in ISail: I inch to 4 miles [ 273 l. 
A rough mlLp of Paropa·oi.an, compilod an,1 elaborate, I by l'wInjor gl<lre,J Pnttinger ... 1839, b"""d on 

Run'eys by Dr. Rlchie .... Protracted in thp Survoyor General's Office. Calcutta [ .<.tup} • ••• 
Sketch of part of Upper Rind, by Lt. Jacob, Bombay Artillery, I inch to 2 2;3rrl miles [ 2.16]. 
Several maps by officers of the Quartermastt'r GeneraJ'A department, Bengal, 

are countersigned by William Garden, n.Q.l\I.G.---John Paton, Girishk. Kandahar, 
Kahul, I 83!l-Arthur Becher, Ghazni and surrounding country~. There is a "Survey 
and route from Jummait in the Ghilzai count.ry to Pi shin valley, via Lewa Tunga. 
Pass", by Lt. Creed, Bombay Artillery, 18409• 

In an account of a map of .. The Basin of the Helmund "10 which he compiled 
after the war, William Fraser-Tytler desoribes several surveys of which little or no 
reference has been found elsewhere. In December 1838 he had 
received orders to proceed to Afgha.nistan with the Army of the Indus B8 &88istant in the 
department of Col. Garden, the D.Q.M.O. He remained in the country till December 1842. 
He devoted the whole of his spare time to the collection of geographical informationll . 

I navis ( 19-40 ). • nephew of Henry Pottinger [11, 437-8]. 310 Oaf. ( 472 ); 10 Map" ( 38 ) . 
~~ut to Khiva & St. P~te ... burgh, Jam08 Ahhott; "RIO. iii (4) includes Pottinger'. "rough sketch": 

""'I.ewed JRGS. 18U (h): 'MRIO. JI5 ( 16): 10 Oat. (472-3). 'includes Sturt's survey Kabul to 
BamlBn; Broadfoot, Oh".nl to 0.1. Kho.n & Pe&t, Quett& to Kalit. 10 Gal. (478); in 2 large sheet&; 
onuo. Misc. 1l-O-39. 'Survoyed. on downward journey from Attook I\fter May 183S [ 278 n.I]. • "R[O. 
H2 (23,3&-41,46-7,71): Mioc. 8-0-39; 7-0-39, sketoh of Ali M ... jid, Oeo. Thomsoll. • M1\1O. H6 (24). 
\0 10 Oaf. ( 480-1 ). "ourvey8 of Kuniir valley, MI\IO. 113 (5-7). 
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He records that 
Edward Con oily-brother of the ... officer who was afterwards murdered at Bokhara [ 283 }
accompanied by Sergeant Cameron, ... made an adventurous journey in 1839 from PeI'Bia to 
India by Hemt and Sistan Lake, which he was the first to describe with any precision in hia 
Sketoh of the Physical Geography of Sistan1[ pI. 161 . ... 

ConoUy's surveying work was executed by Sergeant C&meron (who was afterwarda 
murdered in the Khaibar Pass ) except the route acroM the desert from Sistan to Kala Billht 
on the Helmund, which Captain Conolly himself sketched as his companion was struck down 
with fever .... Conolly's map was published at the time2, and reproduced in the Quartermaster 
General's office at Simla in 1872, scale 8 miles to an inch. 

Fraser-Tytler himself made "a careful and detailed survt>y of the valley of 
Kandahar", and reconnoitred the Arghandab Rnd Helmand valleys to the west, 
that were au,o skirted by Sanders and North [282 J. The Bugran. a tributary ofthe 
Helmand, was surveyed by Cooper, and Pattenson was sent down the HeImand to 
connect with Christie's route at Pullaluk [n, 385 J. He "was Roon afterwards 
murdered by some mutinous troops at Kandahar". 

The oountry to the east, especially the Guwal valley and the region of lake Abistadeh, WII8 

IIUl'veyed by Lieut. Broadfoot and partly by the Bombay force. .. The vaiuable work of 
Lieut. Sturt from Kabul to Bamian was unfortWlately lost [ 283 n.6 ]3. 

Much sun"ey was also carried out by officers of the Bombay army [246 J'. 
principally under the direction of Nt>i1 Campbell, Q.M.G., wh06e signature is often 
the only one appearing. Most of these were embodied in the II.G.O. maps of 1840 
and 1841 [246, 283 ], othefR being-

A Survey of th. entrances of the P ...... on the Jh .. lwan frontier between the Moola and Bolan P_ 
with .. pllrt of northern Cutchee, to which i. ndded a sUITey of the Bolan Pa.sa to Quett .. , MW!tang NlllIhki, 
etc .• surveyed by G. Le M ... urie". 

A Survey of the two direct routes through tbe Jbnllawan St..tes of Baluchista.n. leading from Kelatok, 
to Somniani ( near KSl'R.Chi ) by Major Le M_uricr and Lt. Robemon'. 

Survey of Sind. part of Balaehistan and Afghnru"t..n, principally by Q.M.O.'S Depllrtment, .. nd showiDg 
the routes marched by the Bombay Division of the Army of the Indus, from the mouth of the Indu8 to Kabul 
.. nd Kalabagh, and Kabal to Posh"war, 1 inch to 16 miI .. ; 1841. 

Survey bv Q.M.O.'S Department through Sind, Baluchistan. Khor08an, to Kand .. har; Kara.chi to Tat\&, 
Byderabad, sehwan, La.rkana, Dadur, Kandah"r, ... 28th June 1839'. 

Survey around C"bul, including the Koh·i-D .. mun [279], and part of the Loghur districts'. 
Route from De ... Gh".ee Khan to Kand .. h"r, Sketches "nd views of Bolan Pus, near Kusteree, 1839-40. 

None of these surveyors working on and beyond the north-west frontier 
belonged to the Surveyor General's department [I. 10]. 

IJA8B. IX (710). 'MRI0. 113 (44-50). 'Route Ghilz"i to Kiibu1. Fraser Tytler, MRI0. liB 
( 30 ); Ka.ndahiir, ib. Mise. 3. 10--0-3II. 'Geo Mag. I, 1874 ( 1-4 ). • muo. US ( 33 ). 'IO Cal. 
(479); MBIO. U8 ( 34 ). with notes on copper, antimony, and le&<!, and barometrical section. 1 IIBIO. HI 
(4,3); lI2 (3,5,7, 18.48); U3 (39); 10 Maps. uv. iv 12; v. 3; vi; 10 Oa •. (136-7), LV. 4. 'ib. 
112 ( 1-7). 
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CHAPTER XVII 

MAPS: BENGAL PRESIDENCY 

Bengal Di8tricts - Maps from Revenue SurveY8 - Himalayan Area8 - Quart~r
master-General's Department - Afghanistan &: the N orth- West - Calc1dta DraWl1l-g 
Office - Survey Committee. Calcuila. 1837-41. 

I
N spite of the continued efforts of Colebrooke and Hodgson. t,here were i~ HI30 ~o 

maps of the Bengal P.residency that ?ould supersede Ren,:,-ell s manu8cnpt 5-mlle 
_ or published I :!-mJle - maps. which were both sadly madequate and almost 

unobtainable [1: 226: IV. 261-2]. The new quarter-inch Atlas could not be 
compiled unt.il the reRults of the Great Trigonometrical Survey became Rvailable. 

The Directors asked that district officers should be provided with maps of their 
districts, and that a map should be sent home shewing all district boundaries [ nI, 

276 ). Everest found this diffi~ult ; .. . . 
The mop ... shewing the boundones of a.ll the dlStncts shall be prepared With the least pra.ctl

cable delay, and the district maps for the Collectors anti judicial authorities ... commenced upon. 
But as no documents ... a.re forthcomin~ exhibiting the present boundaries ... ( Rennell's 

Atlas delineating only the old boun<in.ries), : .. circular letters [may] be sent ... to the several... 
authorities to furnish ... a list of villages in each purgunnah, and the number of purgunna.hs ... 
in each district, ... with such ... observations ... A.S may enable me to have the maps constructed1• 

The Revenue Department pointed out that 
88 many districts conroin 2 or 3,000 villages, ... the information ... would be so voluminous 88 

to be unmanageable. Besides which, in the permanently settled provinces at least, it is doubtful 
whether the information could be given with Bny accuracy. 

The following may perhaps be found a more practicable ... pla.n. There are 21 Divisions 
[ 287 J .... Of each Division & map m&y be constructed with lithographic ink on transfer 
paper, .. , 8 or 10 miles to AA inch. In the map may be entered ... the cities, toW1l8, villages, etc., 
and the general featuree ... such 08 rivers, lakes, mountains, etc., but not the 100000l divisions or 
boundaries of purgunnahs, thannahs, zillahs, etc. 

Nine or ten copies of each ... may be prepared by the lithographic procellB, and the stones 
besring the impression be preserved. One copy mBy be sent to each public officer in a Division, 
.. , to mark ... the stations of police or revenue officers, and to trace ... the boundary, not only of 
the zillab, but also of each subordinate police and revenue Division. 

The maps thus filled up may be compared and corrected in your office, and the detaila 
iJtserted on the lithographic stones. ... The completed maps ma.y then be struck off. ... From 
these materia.ls the ma.p required ... may be easily and accurately prepared .... 

You are also requested to prepare for ... this office ... ma.ps of the province of Anuan and 
of the Saugor and Nerbudda Territories'. 

Everest accepted this procedure, recommending the 8-mile soale ; 
As the Saugor and Nerbudda Territories fonn a tract...quite detached from the revenue 

provinces, I have ordered a map ... to be prepared, but the province of Anakan being included 
in the 16th, or Chitta.gong, Division, it will be incorporated in the map of that DiviBionl . 

From 1820, whilst the Niigpur Territories were administered by a British 
Resident on behalf of the infant Riija, the Sangor and Narbada Territories' were 
oeded to the Company and placed under a Political Agent. They had not. therefore, 
come under survey by Norris [111.90-3; pI. 24; IV, pIs. 1,3]. and in 1830 William 
Sleeman, who was starting his campaign against the thug8, had complained that 
there is ... no map of the ... surrounding territories and ... Ishalllabour under great disadvantages 
in attempting to intercept the gangs of da.coits ... on their annual murderous e:l:cllnlions .... 

. 'Dn... ~81i (227-91, 2a-7-31. IDDn: 281 (68-83), 2~7-31. "ftC. 11-10-31 (21). • Bangor 
t1i.ta., &1I8or, D.moh, Jubbulpore ; Narbada d,Rt&., M""dl ... Beoni, Narainpur, Hoabangibid, Nimar, Betul. 
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It would be to me of very great importance to have a skeleton map ... north and south from 
Madras to Delhi, and east to west from Calcutta to Bombay, and containing all the principal 
rivers and lines of road, with all the prinoipal stages at which travellsrs halt, and all ... ferries 
at which they or088 the rivers, together with all the seats of our civil and military estab. 
lishments .... 

Such a map ... would enable me to direct with much more efficiency the operations ... 
after these horrid murderers than I could otherwise do, for I shall be often liable to direot 
them upon a wrong road, ami to lose time by doubts Rnd mistakesl . 

District officers were very vague about. the limits of their districts, and Borely 
worried by the lack of authentic records. Everest tells the magistrate of Bari8at 
in the 24-Parganas, that the only map of his area. was one ' 
by Captains W. E. and Hugh lIlorrieson of...part of the Soonderbuns [n, 16-7] .... Buteven 
this map exhibits 6 or 6 blank spaces, amounting to nearly one·fourth ... of the whole distriot. 
No plans in this office eyhibit the exact boundary of the Barraset District2• 

In 1837 the Indian Law Commissioners asked for 
a map of all the provinces under the Bengal Government, in which the districts under the 
jurisdiction of every zillah court may be coloured distinctly .... The districts under ... every 
Magistrate and Joint Magistrate may be shewn by black linos, and pergunnahs or other similar 
local divisions may be marked out by dotted lines .... 

Rivers a.nd navigable cha.nnels, great lines of road, the stations of all Courts, ... of daroghaa 
of Police or other officers exercising the powers, ... the dependent outposts of police; towns 
and exteosive villages, ... hills-large lakes ... Rnd jungles-should appear in this map .... 
An estimate of the population of every town or large village ... may ... (\('company the map . 
... The popula.tion of every pergunna.h or similar local division should be noted in the same 
statement, and ... the number of villages estimated to contain leBS than 4,000 soules [ 322 ]. 

This formidable demand reached De Penning at Calcutta, with a call for 
a copy of ea.ch of the best district maps for 0.11 the district" of the Lower Provinces, one for 
each district. \Vhen the particular boundaries of a district may not be marked in any map 
in your possession, .. copy of the best map of the country ... mo.y be sent, in which the mofll88il 
authorities will ... mark off the boundaries to the best of their ability'. 

In 1833 Everest was anxious to help the Commissioner of l'Ileerut6 through 
whose Division he was laying out the Great Arc, and he directed De Penning to 
prepare a map of the Division on scale four miles to an inch; 

I wish this ma.p to be done in the beat p088ible style .... I know there will be some diffl· 
culty about ascertaining the boundaries, but if you ... will ... tell me exactly ... what is wanting, I 
shall perhaps, by means of the Superintendent of Revenue Surveys, be able to supply the 
deficiency6. 

The Collector of Ghazipur was trying to collect a map of his district j 
The materiale were all put into the hands of Mr. Osborne7, a professional surveyor attached 

to the Opium Department, by whom they have been very neatly and correctly arranged but, 
unfortunately, owing to the refusal of Government to indemnify that gentleman, ... we have 
still to lament the want of a record of such universally acknowledged usefulne88 ... . 

Despairing of being able to raise by private subscription a sum sufficient to induce Mr. 
Osborne to undertake the pUblication of his map, I put myself in communication with Mr. 
Thomason, the Magistrate and Collector of Azimghur [223-4]. From that officer I learn ... thst 
he obtained a map of the District of Azimghur compiled at the Surveyor General's Office when 
he wae appointed to his present chBl'geB• 

The 8-mile maps promised by Everest [ 285 ] became available to the public in 
1841, when Taasin published his "New and improved Map" 
of the provinces of Bengal and Behar, with Benares and adjoining territories, exhibiting the 
district divisions, the civil Bnd military stations, and police thanas, and likewise the principal 
indigo, Bilk, a.nd sugar works. Compiled from the most recent surveys, and best information in 
the p0B8888ion of Government and private individuals, by J B. Tassin, 1841. Scale 8 miles to 
1 inch [312]. Mounted on cloth and dissected; in four shootsR. 

Other maps were produced by Charles Joseph [ill, 321 n.3 ; IV, 267] ; 
Map of the 13th, or Bauliah, Division, comprising the districts of Dinajpur, Rangpur, and 

Rajsha.hi, and the joint magistracies of Bogoora and Pabna. Compiled from Major Rennsll's 

I to "00., 18-11-30; DOn. 2a2 (M-8). 'DDn. 2aa (208). 29-9-32. 3 DOn. 296 ( 04-5 ), 
23...fl-37. 'ib. (91-2),27-7-37. 'from C'.omnr. 20-11-33; DOn. 82 (440). 'ib. (441-2), 22-Jl-3~. 
'<leo. O.bome, po •• ibly ..,I&t.d to Honry Bnd Wm. [ m, 4931. • DDn. 345 ( 19-21 ), 21-3-36. • Imp Llb 
M .. p ( 39~) 10 Maps, 1-Ac, 17; 10 Cal. ( 169); MRIO. 41 (27 ). 
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(1764 and 1772 )-...{'aptain Wi1cox'~ ( 1830--31 )---and Captain I"itz/l:erald's ( 1824-25 )--mrveys 
in Surveyor General's Off\(,.8, in 1841. S('ale 6 m. to inch!. 

Map of ... colmtry between Par .... nath Hill and Juggumath Pagoda, and extending 64 milt'R 
l188t and west of the Meridian of Purllsnath .... Scale 8 m. to indl. 1832". 

It was not until the revenue surveYR were welladvanoed that any sat.isfa.ctory 
map of t,he district houndaries could be compiled. The 16-mile map of the North
West,ern Provinces of HI36 waR the fir!!t to show them in a gl'nE"raI way [ pIs. 3· II :r. 

The following were the revenue divisions and districts of 11133 [ 178 ]' ; 

Division Auddpr. or 
SlImber Hdqr. Station 

Delhi Delhi 
Territory 

Saull"r &. .lubbulpor. 
N.rblldda 
Tf!rritorie~ 

Component DistrictB, or ZilJah. 

Dolhi-Punipat--GurgRnn-Hi •• ar-Rohtak. 

JllbLuJp"re-,'iaugor-l'l·nnep-H"tta-R"hlie-H".hunjl8Lad
Sar"4in~pnor-Rait(,(.J. 

I. Meerut M.erut.-~ .. barallpore-Moo.aJf8m8gar-BulaJld.h .. hr-D.hra 
Dun. 

2. Agr..... Agra-Aligarb-MuttrB ( SYBbad ). 
3. Furrucbbad Furruckabad-Mynpoory~irpoorBh r Etah ]-J<:taw.h-HeI8h. 
4. MOOradBb8d MooradBbad-Nagina [ Bijnor ]~8heBwBn r Bud8un J. 
5. Bareilly Bareilly-Shahjeha.npore-Pillibheet--KumaoD. 
8. AlI .. habad ... AIl .. h"bad-Futtehpore-Cawnpore. 
7. Hl>meerpore Hameerpor. or Calpee-Banda-( North & Routh Bundelllhand ). 
B. Ben ... e. BeDl>r.o--Mirzapore-Jaunpore. 
9. Goruokpore Goruokpore-Azimgarh-Gha.eepore. 

10. Barun 8arun~hababad-Tirhoot. 
n. Pai.nB Patna-BehBr-Ramghur ( now HaZBribBgh ). 
12. Monghyr... Bhnugulpore-Monghyr-Malda-Pun", ... 
13. Baul ... h Dinagepore-Rungpore-Rah8h .. hye-Buggooroh ( Bogr.). 
14. Moorahed .. b .. d Moor.hedab.d-Be.rbhoom-Nudd .... 
16. Daco.. Dacc&-Dacca Jelalpore-MymenBing. 
16. Chittagong Arraoa.n-Chittagong-Bullooah [Noakhali }-Tipperab. 
17. Al!B8m A"'l>m-N.E. Rungpore-.%eerpore--Sylhet. 
lB. Allypore B ... k.rgung~e •• ore--Suburb. of Calcutta-24-Pargannaha. 
19. Cuttack euttack-Khoorrlah-Bal880re-?oUdn.pore-Hidgellee. 
30. Burdwan Burdwa.n~ungle Mehalo--Hooghly. 

The 8-mile maps of the Narbada territories were of little real value, and in 
1840 the political officer at Jubbulpore contributed 
observations made by myself with a Troughton's reflecting circle while pa8Bing through portions 
of the &gar and Jubbulpore districts. Equal altitudes of the sun ... and meridian double 
a.ititudes of the sun or a 1rtB.r ... having been taken at almoet every halting place in my route • 
... the time employed being a pocket chronometer .... Six exceedingly rough sketohes on 
country paper ... [ were] made by me on the &ame route with prismatic compass and tripod. 
in which no other me&llllrement W8II effected than that 8IIIIWIlable for the time employed by 
my hol"8El in walking .... 

[ A] map ... dated May 1834 ... w&ll furnished by the Revenue Survey Department at 
AlIahabad ... on a scale of 8 miles to an inch .... including the entire territory under this Agency. 
The diminutiveness of its acale would ... render it of little service to a district officer. 

The parts of the large engraved map whioh are applicable to my requisition are Nos. 70 
and 71 [pI. 231. Nothing can be more admirable than that portion of the latter which re· 
presents the pargunnaha ... below the ghats. . .. Hatta. especially the part lying along the Bonar 
River. is also correct. but this is certainly not the oaae with the more westerly part of it whioh 
represents the northern portion of Jubbulpore .... 

For the southern portion of the Jubbulpore District which formerly constituted that of 
Seani. ... there exist very few correot materials. Should you consider documents BUch U 

those which accompany this ... of any service, I should ... be able to furnish ... simi1ar data ... 
between Jubbulpore and Beoni. and eastwards from the latter place through the MandJa 
pargunnah into Bohagpur. and thence westward back asain to JUbbulpore .... No survey has 
been made of the tract so inoiuded [pI. 3] .... 

'1IlWl. 42 ( 1 ), original m •. ; Hooghly Diot. ; :10.10. 38 ( 7-10 ). • ib. 80 ( 16). 'IOUO. 28 ( 100-11). 
'DDn. 818 ( 89-71 ), 18-8-33. 
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When in Calcutta at the end of 1837, ... I had a map preparea in your office under ... Mr. 
De Penning of the route through Chutia Nagpore to Rattanpllr, preparatory to rejoining my 
lltation of Sooni by that route. While travel'Bing it, I took obeervation" similar to thoaewhich 
accompany this .... The88 ... I ... forwarded to a youth named RehM'i Lal, at prellmt etudyillll 
in the Kirk Assembly'" institution in Calcutta. for ... the calculations required .... 

There exiats in this office. a map of all Jubbulpore proper ... north of the Narbaddah, ftOBpt. 
ing Bohagpur. This appears to have been prepared ... by Major Home •... chiefly from informa. 
tion obtained through native~ .... I find it to he must surprisingly correct [m. 87 ]1. 

Three months later he forwal'ded a sketch along the Mirziipur road, 
with ... observatiolll! taken at my several hruting plB<'es. I also fu!'Ward a second sketch ... 
exhibiting a portion of the rich haveli trlM!t2 west of .Jllbhulpore [ and 8(lding to ] ... the work of 
Captain Robb, formerly Assistant Quartermaster Generol 8t Saugor [ Ill. 499] .... A third 
aketch ... is that of the environs of Seoni by Capt .. in Wheatley .... and .. fourth is a sketch ... 
by the aame officer of route from Ramnagar via Ramgarh to Amar Kantak .... with only an 
approximation to correctness. 

He suggested that Bedford should send him a rough copy of his official map 
that the spelling of names might bl' chl'ckl.'d. HI' further reporh>d that 
Dr. Spilsbury, our Civil 1'1lIl'geon. who yearly accompanies the Commissioner on his tOllr, and 
has now twice visited Am"r Kantak by different routes, has recently completed a sketch 
which hBB been neatly copied on a scaJe of 8 miles to the inch hy C .. ptain Reynolds. Super. 
intendent in the Thaggi Department, of the country between that place and Jubbulpore [271 p. 

In due course district maps became ava.i1llble from the re\-enue surveys, though 
the earliest had no trigonometrical control [228; 289-<)0]. The various general 
maps published in Englllnd, such as those by Arrowsmith and Alien were very much 
out of date. It was one of these that De Penning sl'nt up to Everest in 1834 ; 

I have at last succeeded in purohasing a good map of Bengal and Bahar for the trifling 
Bum of Sa. RR. 2 in lieu of the one injured in its transmi8Bion to you [296]. The map ia 
mounted on cloth and rollers·. 

MAPS FROM REVENUE SURVEYS 

Though from their start the revenue surveys of the Uppl'r Provinces had been 
recognized as valuable mllterial for topographical and gl'neral maps. and the 
surveyors had been directed to sketch in all the main features of their village are&8 
to that end [III, ISO, 158; pI. 24; IV, 233 ]. they could not be aocepted for the 
Atlas of India until linked up by the Great Trigonometrical Sun'ey [303]. 

Field surveyors showed all their topographical detail in the .. general" or 
parga1W maps, which they reduced again to the I-inch soale as" geographical maps "'. 
Though they were relieved from the prepa.ration of these Ia.tter by t.he Confl'renCl' 
of 1833 L211-3]. the necessary material was sent in to the Deputy Sun-eyorGelll'lral, 
and largely incorporated into the !i-mile maps Iithographl'd bl'tween 1834 .00 
1840 [ 285-6 ]. 

Among the maps completed by Bedford is a large pastl'-up on the i-inch scale 
covering all the revenue surveys of the Nort.h-Western Provinces, IH28-42, 
showing district boundaries and names, and another of the doiib from AlIahabiid 
to Delhi. scale 5! miles to an inchft. After his transfer to Calcutta, the Revenue 
Boa.rd established their own lithographic press at Allaha.biid and, to meet 100al 
demands, printed off district maps roughly compiled from the revenue sun'eys7 
[ 313]. They realised 
that the enormuus ellpenae ... in preparing accurate rDapil has heen mBde to serve only the pur· 
POfJ8 oC Revenue. V aluahle >lurvey~. after their immediat;e pllrpose ha.q heen completed, are 
thrown aside 6ij little better than lumber, and in a few years a great part will not be forth· 
coming-will be deRtrnyed by damp and il1l!ects_" a.t lea.st rendered difficult to deoiphe.
unl_ means .. re taken to mUltiply copies, and render them useful to the public. 

'D. F. McLeod to D8O., DOn. 390 (88-111 ), 2~0. 'government land. [ I : 144 n.1 J. 3 ODD. 390 
( 137-0), 11-9-'O; JABB. IX, 1840 (889-003) ; Patrick Alex. Reynold. ( 180U-08); Mad. Iof. 'ODD. 
307 ( ~ ), 11'+34. • ... 10. 17 ( 32), Delhi" upper dD6b' m. to inob, April IR31; ib. lI8 (33-6); 
Centr.1 doab, June 1834, and many other.. 'I<lUO. 15 ( 37 ), 16 ( I). 'Iom. ,by Cd. uni"'. olb,".' IIdcpa 
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The Magistrakll' and Judges' oourts, the CommiseioReI'll' ofllces, the Military eatablim
menta, which require to know the topogra.pbical detaila, ... are totally without ID9BDlI or 
proouring the information they may require .... The Colleotors' OfficeB have ... but few detached 
perguruwh maps for their Wle, obtained through the IWldne88 of tbe Surveyors and ahstraoted 
from the settlement papers. 
They urged that t.his state of things should no longer be suffered1, but Bedford 
ohallenged their suggestions; 

The expell89 of preparing maps ... wBB by no means oonfined to "revenue purpOBell", ror 
a genera.l geographieal map of the North West Provinces WBS, to the time of my leaving Allaha
bad, under cornpilation [ pis. 4, II] in whioh, by instructions from the Sllrveyor General, ... 
every station of the Great Trigonometrical Survey met with by the Surveyors WBB introduced; 
aJso all oonspicuollS objects ... likely to be fixed by the junior lines of that survey [233]. ... 

Tbisleatls to me the seoond rnia·stBtement, viz., that Collectors were merely supplied with 
a few detaohed purgunUl~h maps, and that "through the kindneS8 of the Surveyors". So far 
from this being the CBBe, in every survey District Collectors received from the Surveyor ( not 
from bis kindneS8, but in the common routine of office duty) a book of plans, and a general 
map of every pergunnah BB soon IlS they could be prepared after lrurVey. 

Originl\ls or duplicates thereof were tralL~rnitted to my office, not to be "thrown aside BB 

useless lumber", but to be oompiled into the valuable m(~p above·mentioned for geographical 
purposes, and ultimo.te verific .. tion by ... points fixed by the Great Trigonometrical Surveyl. 

The maps lithographed at Allahabad, were of definite value at the time, even 
.hough the compilation was far from trustworthy, and the detail shewn by the 
surveyors after the speed-up of 1837 was of the scantiest [ 218 ]3. Their prepara
tion was, however, supported by the Survey Committee at Calcutta [297-302 ], and a. 
resolution of the Bengal Government was passed on to Bombay where revenue 
Burveys had practioally no technical control [ 237 ]. 

From these every proprietor ought to be able to obto.in at 0. trifling cost a map which 
should be 0. record of the boundary of his property ,md of its minute topograpby [181, 206 ]. 
All the origino.l maps must be drawn down to the most minute detBila according to one plan, 
... capable of being at once understood'. 
Bedford did not hesita.te to point out that "there never was any great native 
demand for plans "6. 

Markham notes tha.t the Surveys of the North Western Provinces were 
BB geographico.l mo.terio.!. .. perfectly useless [ 2I 8]. These were the materials from which the 
geographical maps on 0. scale of four miles to an inch were lithographed at Alla.habad, after 
having be .. n redll~erl by native draftsmen. They have no trigonometrical points, and no 
bBBie of any kind; y .. t from these maps the sheet.q of the Indian Atlas have been filled upl. 

He was not quite accurate, for none of these Allahabad maps was Bent to 
London. It was not until 1844, after Wroughton had succE'E'ded as Deput.y Surveyor 
General, that sufficient t.rigonometrical data became available. He then had them 
adjusted to thE' GrE'at Trigonomet.rical Survey and re-lithogrnphE'd at thE' Government 
Press at Calcutta [3II-2] ; copies were then sent to London for incorporation into 
the Atlas sheets'. Similar distriot maps were then compiled for the Lower Provinces, 
though Cachiir [pI. 9] and other eastern districts were not connected to the tri
gonometrical survey for many years. 

The following is a typical descriptive note; 
Memoranda to accompany the lithographed Revenue Survey Mo.ps intended for trans

mission to the India Hous •. 
Map of the District of Cawnpore, surveyed by Lieut. S. A. Abbott in 1938--39, scale 4-

British miles to tho inch. The meridian lines and perpendiculars thereto are drawn. Contains 
table of co.ordino.t&l of the principal survey points of the di9tricts of Futtehpoor and Cawn
pore and the Ganges River. 

The inflections of the boundarios common to Eto.WBh and Fo.rruckabad correspond nearly, 
but the extreme distance from the Jumno. to the Ganges somewhat differ, this map giving 

'from Rev Bd. !lWP., 1~9; BBC. 1()"1()"39 (Cl). Ifrom DSG. 6-9-39; BBC. 10-10-39 ( 11). 
'v. ""'10.24 ( lOa), All"hihiid," m. to inch, drawn J"vn ..... in Biow..". exd. M. Burk.; ib. 24 ( 60 ); Cawnpore' 
autog. H. M. Elliot; 10 Cat.; (206); Henry Mien Elliut ( 1801H!2); DCa. 1828; DN B.; Sec. to Rev. Bd. 
'BaD. 2-9-30; DoM. 101, HI31} (7~-121). "DDn. 297 (173-6), fi-1I-3D. 'Markh&m ( Un). 'DDn. 
4&! ( 78, 231To), from DSG. IIWI: MBlO. 0 ( 1-2 ), Delhi; 1824-40, recompiled 11148, • m. to inch; litho. 2 
vol •. of dist. maps, compiled 1845-51; oorrected by OTe.; 10 Cat. ( 16fi....6); J-d8B. ~ 12-8-43; 
complet .• oat for LP. pJ'e8ent...d to .i.!D. 
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t mile in l'xcess, both ... of the Etawah and Farruckabad maps, while the distlldloe between the 
Jumna and Ganges on the Futtehpoor side shews a difference of 4t furlongs. 

The bearing of corresponding lines on the Cawnpoor and Futtehpoor maps shew a difference 
of 40'. The same comparison in regard to the Etawah map exhibit a difference of 50'. The 
only trigonometriCt\1 points apparent to this district map are those of Christ Church [68 I 
and Sevada House, both situated within the cantonments. 

The original from which this h88 been compiled is in good condition, and evinces as much 
care in the preparation aB the generality of revenue survey maps, and from the comparisons 
made, I consider it in every way entitled to confidenoel . 

The application of trigonometrical control by connecting a few points long 
after the detailed survey had been carried out from traverse lines-burdened no 
doubt by errors altoget.her indeterminate-was far from satisfactory, as was well 
known to both Everest and Waugh. They repeatedly urged that for good maps 
it was essential that triangulation should precede the detail survey [214, 233, 262]. 

Many of the atlas sheets that were prepared from this doubtful material were 
still in use more than fifty years later. 

HUULAYAN AREAS 

Reference has been made to a map of Kashmir compiled by Alexander Gera.rd 
from information collected from Indian travellers [m, 276]. An even more 
interesting map is described by Claude Wade, who writes from Ludhil1na in 18361 ; 

About 2 years and a half ago, a native of Bokhara, by name Abdul Rahim, who had been 
residing for some time in Hindust&n, applied for a paB8port, stating that he WIIS about to 
return throngh KlIShmir and Skardo to Turkistan, and offering to give me information relative 
to those countries .... 

On his arrival in KlIShmir he forwarded a journal of his route pa.ssing through the hill 
State of Jammoo which, 118 adding to the scanty knowledge ... of the Sikh dominions, W88 &11 

acceptable document .... The famine which occured in Kashmir about the time of his arrival 
detained him there, ... and he employed himself in collecting information on the history and 
present statistics of that country, co=unicated to me in two octavo volumes of clOSBly 
written manuscript .... 

From the same source I lately received a map, or ... panoramic view of the valley .... Not· 
withstanding the rudenesa of its construction ... its value ... consists in the extreme minuten888 
of its information, there not being any place, even the most inconsiderable, omitted. . .. I 
annex a few notes ... of its remarkable fea.turea. 

My chief object ... is to draw .. attention to ... the countries lying beyond our frontier. It 
Beems highly desirable ... that means should be placed at my dispo8&1 of availing myself of the 
services of any individual who may appear ... to posaesa qualifications .... 

With regard to the countries on and west of the Indus, every provision h&8 ... been made .... 
On the ell8t and north of that river above Attock, since the time of the late Mr. Moorcroft 
[m, 485 I nothing h&8 been done ... to improve our knowledge ... [ and] keep us informed of 
pasaing events. . .. The best of all modes would no doubt be to employ an ... enterprising 
European officer ... without being further accredited than were Mr. Moorcroft, Lisuts. Conolly 
and Burnes, or the late Dr. Henderson. 

John Henderson, a Bengal surgeon3 , who had visited New South Wales and 
Ta.~mania, made a "journey to Little Tibet [Skardo], Cashmere, and to the 
Indian Caucasus [I: 67 ]" and "introduced the silkworm of Little Tibet on this 
side of the SutIej ". He died at Ludhiiina 12th March 1836, and Vigne laments 
that his death "has deprived us of authentic ... lrnowledge respecting the valley of 
Suhat, Bonier, the valley of the Deer river, and the country of Bajawar"'. 

Though Wade's interests were primarily political and commercial, he thoroughly 
understood the importance of correct geographical information, and this particula.r 
agent had indeed made a valuable contribution IUI the following notes will show. 

I DDn 4lI8 (243-9 I, rf. IIBIO. ad. Wroul!hton, DSG., 1~1I-46, 26 ( 13), Mynpoori, .. m. to inoh; 
tablet! of OTa. at&tion9; Wangh'. estim .. to of the"" rev. evye. IlIld map., PR. (32-6). "DDn. 294 (200-
141,4-7-30. 1(1796-1836); Crawforrl, II (80-1); RoU (B. 703):A8J. xXl,1836( 12). • Swat, 
Baner. Dir, Bajiwar; Vigne, I ( 119), U ( 310 I; J AS/J. Xl", IlWfi (660). 
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The paragraph numbers correspond with references on his maps. 
1. The Pir Punjal mountains. with 2 temples at the top of one of the peaks. near which 

passes the road to Lahore. 
On the mountains east of Pir Punjal is an extensive pool ceJled KlJOIlir Nag! • ... four or 

five miles in circumference. and situated on a tableland. Two roads pa8II by it...in the 
direotion of Jammu .... named Nariyao and Kobal . ... The waters of KIJOIlir Nog aKlape 
into the valley by a cascade caJled KluJrbel [Haribal ]. estima.ted ... to be 250 yards in height. 

At the foot of these mountains is the pergunnah of Droair • ... one of the riohest in the 
province. West of Drosir is a plWlS called Ladao. by which the Sikhs entered Kashmir over 
the Pir Punjal. The Sikhs in their second invasion turned the Hirapur P6118 by a road whioh 
leads direotly from Dubjan to Shropian [Shupiyan] in the valley·. 

To the west of Pir Punjal is the p688 of Ca/coo Ouller. said to be very diffioult .... 
There are several passes between the Pir Punjal and Bara.Mula'. but from the inaccesaible 

nature of the mountains ... they are seldom used. The one called Tosah Maidan is the most 
traversed. and is the one by which the Sikhs entered the valley on their third expedition. It 
leads to Poonch. To the west of T08al~ Maidan is a high range called Guli Marg ( fTlQ/rg me80D8 
a flowery plain in the Kashmir language ). celebrated for verdure and the richness and variety 
of its botanicaJ productions'. 

2. MuzafJarabad. at a short distance above which the river Jehlam leaves the valley and 
enters the mountaine. The Jehlam flows through the mountains at Bara Mula. where all the 
waters of the valley are collected. North east of Bara Mula is the district of Kawraj [Kajnag]. 
There is a small stream named Roham [Pohru] running through it by which all the wood 
used in Kashmir. whether for building or fuel is brought. the mountains towards its source 
produoing timbers of every kind. and the largest cedars6 to be found in the province. 

Kawraj possesses sulphureous mines which are said to be subject to irruptions every 
thirteen years. The na.tives of this part of the valley are celebrated for their handsome features 
and fairness of complexion. 

3. The road acrOBB the pa8II to Khoyamir which leads to Slcardo. or little Thlbet .... 
4. Road to Ladakh acroBB ... river ... Sindh. the source of which is not accurately known. 
5. The Takht.i.Suleimano• an isolated rocky hill near the city. from the summit of which 

Mr. Vigne. the English traveller. has taken a panoramio view? ... Southward ... is the town of 
Pampur • ... surrounding which the saffron of Kashmir is prinoipally cultivated. It is also 
famous for a sulphuric spring. the medicinal qualities of which are held in great repute .... 
There is another chalybeate spring in the vioinity. 

The gracefully serpentine course of the river Jehlam between this place and the city is 
strikingly beautiful when viewed from a height. and so regular as to appear more the work 
of art than of nature. 

Near Pampur is one of the direct p_ to Ladakh called Marewadwan. It comes out 
of Draa8. and is the way by which Zonwar Singh. the Sikh officer. lately conducted his expedi. 
tion to Ladakh. 

6. The Mai Sarn. an avenue of poplars. 2i miles longS. contiguous to the ... exercising 
ground of the Sikh troops. 

7. The fortress of Sherghar. built by Amw- Khan. one of the Mghan governors, now 
oooupied 808 a garrison by the Sikhs. 

8. The spring of Ver Ntv}. the lower of the two sources of the Jehlam. The upper one is 
a little to the e808t of it. From the town of Shahabad. near the sources .... there are three 
roads pOBBing over the ... mountains ; one called Gohan which leads to Kishtwar. the ~nd ... 
to the Banahal territory. and the third Nabughan [ Naughug ]. whioh ... is not so much frequented. 
There is a stilI more direct but difficult road than either of these. Banahal9• 

9. A gigantic Hindu [temple ]. said to have been built in the time of the Raudus. some. 
times co.lled Ma/tan from the .. .low alluviaJ range on which it stands. Immediately to the 
north of the river are three B8cred springs caJled Caahmeer Bawan. built round with masonry 
and forming deep cisterns. 

There are three other placelo in the valley of equal sanctity with Malan. and ascribed to 
the same era. One near Wautiwan. The second near Patan. Rond the third on the top of the 
Takht·i-Suleiman1o• 

. 1 Kon.~ Nag; Vigno, I ( 292 I. • Afghiin" und.r Ahnll"! ShRh Durani .onql1~n'd K ... hmlr 17116; 
Slk~ conquest ISIH-20. • Vign". I ( J 46·-8 ) lists 20 pa...,. into Kashmir from .11 directions. ' .. poPlllar 
hohday resort from about 1880. 'd.oda,. 'Hindu name SAonlatllaryo. 'cf. Montgomerie'. panorama 
or 1857 [ v. pI. 151; MIlIO. Misr. I from Droj8n. at foot of T8kht. to lot bridg~. ". Me1vill .. •• town 
.vy. of 18119. "BIO. IR3 ( 30 ). • rORd from Jammu now ero.'sea thio pa..... 1. for d ... ~iption of th_ 
J!uddh,.t ruins. v. Viglle. I ( 385-406 ) ; Percy Brown ( 171Hl4 I. 
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10. The old royal pal!\Ce built by the Emperor Akbar, behind which, crowned by a fort 
i8 the hill called by the l\[uhanlnladans Ko'" MaTan, and by the Hindus Hari Parbal, the seen' 
of the ShBh Shujah's captivity [ 281 ]. ... e 

11. The cel .. bratec! garden of ShBlemar, commenced by the Emperor Akbar and finished 
by Alamgir1. 

12. The gBrdens uf Ni8hal [gladness) and Naaim, so ('.aJled from the nBIDes of two 
favourite slaves of the Emperor Jahangir by whom they were erectedB .... 

13. The garden of Dilwar KhanS, ... generally 688igned to the accommodation of European 
travellers. 

14. The residence of Khooja [Khwaja) Mohammad Shah Naqshband, a man much res. 
pected in KlIBhmir ... on accOlwt of his descent from one of their most famollS SBints, and remark. 
able for his friendly attention to Europeans .... 

16. The lake called 001..,. [ WUIOT), 25 miles long by IO broad, a.t the north,western 
extremity of the valley, having a small island on which stands a masjid' built by Zynul Abuddin. 
[ Zain-ul-Abadin ) an early ruler uf Kashmir. 

17. The lake called Dol, containing sever .. l islands, the principal of which is called Chobar 
Chinar5, from four large plane trees planted by Zynul Ahuddin. It was adorned by a pavilion 
now in ruins, which was 0. fo.vourite resort of the ;\[ogul Emperors in their visits to Kaalunir. 
Two of these trees are still extant, noted for the richness and bea.uty of their foliage. 

A neighbouring island called Roopalank [ Rupa. Lanka) w88 laid out in the SlIoIlle manner. 
but it ha.s been allowod to go to decay. 

The mountains approBch very near to the eastern edge of this lake .... There is an inter. 
vening space ... from one to three miles. The SluJlemar gardens are confined in the rear by 
these mountains .... Between the mountains and Shalemar is the village of Haru:an, where the 
K88hmir paper is chiefly manufactured8 . 

About 1836 Godfrey Vigne made a rough sketch of Kashmir and its posses, 
for which a base of about three miles was measured by Frederick Mackeson7 and 
Hugh Falconer [ 168]. This was engraved at the expense of the Directors and 
published in Vigne's account of his Travel.s8• 

In 1841 a map of the countries to the east of Kashmir from Ladii.kh to the 
Mii.nasarowar Lake was compiled in the Surveyor General's office from the work of 
Moorcroft and Trebeck of 1821-Hodgson and Herbert 1816 to 1821-Moorcroft 
and Hearsey of 1812-Burnes' map of Central Asia published by Arrowsmith in 
1831-and the work of Cunningham and Broome of IH39 [ 269 ]9. 

In 1838 the Calcutta drawing office compiled a map covpring the Darjeeling 
hills south of Sikkim, taken nlltinly from the surveYA of Charlps Weston of 1822 
[m. 20] and a sketch made by Herbert in 183010 [ III. 458 ]. 

Everest's chart of the Great. Arc shows much of the (let ail fixed by secondary 
and minor work [ 80-1. III n.4 ]. with many points of interest in the hill stations
Dehra Dilll : Surveyor General's field office, Zephyr Hall, Gurdwara ( Sikh Temple )
Mussoorie; Banog, Hathipaon, Park House. Priory, Abbey-Chur Peak. 12,956 
feet-Simla; Magnetic Obsen"atory. 7.206 feet, Church. Government House to 
east of church, Jakho Hill, Tarib [Tara ] Devi [ 102 n.S ]11. 

QIT ARTERMASTF.R-GENERAT)S DEPARTMENT 

Few of the QuartermaRter-General's officers were now employed on field surveys 
during peace time, though both Bengal and Bombay fltill prepared maps of military 
interest. In 1834 De Penning asked for orders 
about maps required by Captain Go.rJon, M'IiBtant Quarter MlIBter General, for ... constructing 
a sketch map of the Punjab. The IIlOor" nllW (·.alled for Bre in daily use ... for the compilation 
of the Indus map [ 293. 311 ). and which iR now nearly completed, Borne delay having occurred 
... from being obliged to "ponge out a greOot part of Lieut. Burnes' work to introduce Captain 
Wade's [273], there being a wide difference between the two BUl'Veys .... 

1 built by J .. hBngir ( 16Of>-27), nol by Akbar. 'Ni.hat built by Aaaf Khan, an officioJ of J.h.ngir. 
'neaT Mar c..naJ. 'rnin •• till exi.t on Lank .. 1. '01' Sono Lank... 'DDn. 294 (202-14),4-7-36. 
'( 1807-113); with Bum •• to Kabul, 1837-8: Den Int.: DNB.: DIB. [446, 47l]. 'JROB. XI, 1861 
( dill ). 'lIIIJo. 10 ( 23, 24 ). 10 ib. 6 ( II ). 11 TS. 7 : po.rt 2. 
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Sending out maps from this offlce ... in this irregular way. be8id811 being at variance with 
the regulations •... strikes the ... utility of your office at the Presidency. 

Everest agreed that this was "in opposition to the wishes of the Court of Direo
tors", but could not object 
to any cOW'lle ... which my superiors direct and consider as regular. '" In like cases, under 
sufficient authority. I have sent documents under the custody of one of the draftsmen •... 
with instructions always to bring them back in the eveningl . 

The Direotors considered that once the Surveyor Genera.! put in ha.nd the 
surveys necessary for completing the Atlas of India there should be no further 
need for the survey of routes by the Q.M.G.'S officers·, and directed that the origina.! 
records of all such earlier routes should be passed to the Surveyor General for 
incorporation in the Atlas. EYerest was doubtful of their value and writes to 
Barton [ II, 380-1 ], who was now Deputy Quartermaster-General; 

I have examined the four maps which you have sent to me .... As a general question, ... 
a map without a fieldbook is of no worth. If accompanied by a fieldbook, the data contained 
in the latter ought to be so clear and concise that qualified draftsmen in my office ... may be 
able to trace the course of each principal route without a99ist&nce [Ill, 194-5 ; IV, 295-6, 309]. 
He hoped to be able to make use of any map that showed clearly any recognizable 
points that had been, or could be, fixed by the Great Trigonometrical Survey3. 

The situation was immediately changed on the outset of the Afghan War, and 
the offices of the Quartermast~r-General, both at Bombay and Simla, bustled with 
activity. Officers in the field, led by Niel Campbell and Garden, took every 
opportunity of adding to knowledge, and compilations were put in hand at the 
headquarter offices. It was some time, however, before the fresh material reached 
the Surveyor General's office [ 294 ]. 

AFGHANISTAN & THE NORTH-WEST 

Burnes' Map of the Ind'/UJ and Punjab Rivers from the Sea to Lahore which he had 
submitted in December 1831' [243-4, 274] had been incorporated, after consider
able adjustment, into a map compiled in the Surveyor General's office, The Raver 
Ind1t8 and Neighbouring Countries5 , together with-his survey of south Rajputana 
[m, 132-3 ]-Wade's Indu.s and Punjab Rivers of 1833, which was a better map 
than Bumes's [273, 292 ]-Sandys' surveys in Rajputiina [III, 87; IV. 273]
White and Colvin, in Hal'iiina [n, 63-4; m, 24 ]-De L' Hoste and William 
Pottinger in Sind [ 244 ].-Arthur Conolly's route from Tabriz to Heriit [283]
"but chiefly Elphinstone's Map of the Kingdom of Cab1ll published 1815, from 
Macartney's map of 1809" [II, 271]. This was reduced to the 32-mile scale at the 
field office at Dehra Diin, in 1837, and lithographed by Tassin in 1838 as 

Map of the North·West Frontier of British India, including the Protected Sikh States, 
Lahore, Cashmeer, Cabul, Heerat, Candahar, Shikarpore, and Bhawaulpore, togetiler with 
Sinde and Rajpootana, the Indus Ri"er, and part of Beloochist&nt .... In four sheets' [ 312 ]. 

Everest had already compiled another map, scale 48 miles to an inch. which 
he signed at Calcutta in October 1832, and had lithographed by Tassin7 [3II ] ; 

Shortly he fore I left England in 1830 the President of the Board of Control requested me 
to direct my attention to ... the western and northern frontier, and the ('ountries bordering 
thereon .... I have had combined into one generol map the plans given by General Meyendorf 
of the traot between Orenhourgh and the JaxartesB-the sketch by Count Mouraviev of the 
country between the Caspian and Khive.-the route by ... Lieutenant Conolly [ 283]. ... 

Should any fresh data be collected by Lieutenant Burnes, who is now travelling in those 
regions, they will have to be introduced .... 

The arrangement is chiefly due to the industry and ability of my Head Draftsman, Mr. 
Grahnm, and the execution to Mr. Winston8 [ m, 534; IV, 335 ]. 

I DD". :10. (70-1),7 &. 2,;-4-34. '(,0 to 11 .. 6-3-32 (32-3). 'DDn. 28!l (76"'<!O). 17-6-34_ 
'DD". 2MI (7-17).1-12--:11. '. BQO; April 18:1416 nI. to inch: 10 !I[a",_, 'T. IV 12; 10 CuI. 136. '>LRIO. 

U~ ( 1\ ) ; 10 Col. ( 231 ). 'ODO Lih. wall nisI' IS33. '/0 Ga', (473): Baron Meypndorr. map. 
Ah."'J/" of Bole/IUra. revlspd hy Fronch Roy"l Rt,,1f C<>rl'". Iithd. by Jcrvi., 11<43; OHO. l.ib. II ( I ); J HGS. 
XIII, 1843 ( xxvi). 'DDn, 283 ( J!l\-3 ), 20-10-32. 
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Burnes had his routes to Bukh8.ra and the Caspian mapped and published by 
John Arrowsmith [ 277]; 

On my return to Europe [ 1834 ] I gave my original manuscript surveys, protractionl, and 
the whole of the observations which I had made during a period of nine yelU'll, ... to Mr. John 
Arrowemith. He embodied these in a large and comprehensive map to illu8trate thia work .... 
This map has boen engraved at hia own expense, and is now published in the most publio. 
spirited manner at his own risk .... 

The larger map is sold separately ... by 0.11 booksellers; price in four sheets, 7s. ; in cover, 
7s. 6d. ; and in case 10s1. 

The return journey by James Gerard was mapped by his brother Alexander 
[ m, 453 ; IV, 276 ], who asked for 
a draftsman from the Surveyor General's office ... during my stay at the Presidency ... to copy 
out part of the map of my poor brother's route from Hemt to Peshawar, as L.wish to sail 
for England as soon as pOBBible. I shewed Sir Charles [Metoalfe] three sheets of the map 
copied by myself, and I intended to have finished the rest, had I been able .... I have laid 
down the whole route on paper, so it only require& to be copied ... under my own inspection ... 

Mr. l\[cVicars [350 ]. .. hss offered to complete the remainder, .. but he can only attend 
me in the mornings for about two hours, since he m1l8t be at the office by ten .... He is a very 
good draftsman .... The map is intended for Sir C. Metcalfel , and I shall draw up a memoir 
of its construction3 ; 

The absence of a firm hand on the policy of map making was never more 
strongly felt than between the Mghan campaigns, when t,he Army was much more 
interested than was the Surveyor General, and when no single office had access 
to all the material. Bedford appealed for help to the Quartermaster·General ; 

Government have just called upon me for a map of Afghanistan with all the newest surve)'B 
[ 282-4]. At present we have very few indeed, and if Major Garden be constructing a map 
with all the recent information, it can hardly be worth while to commence on one here, until 
we have better data .... What we want most are the positions of some of the principal pisces to 
be fixed by good observations for latitude and longitude. The latitude of Candahar in different 
maps varies to the extent of one degree and upwards4. 

He asked whether plans just received were based on new observations, or 
"merely taken from exist,ing maps ,5 " and Garden replied that 
the only latitudes which I had leisure or opportunity of taking myself were those of Kandahar, 
Kabul, alid Lahore, and I was obligingly furniahed by Captain Sanders ... with the latitudes 
~f places between Shikarpoor and Kandahar, and by Dr, Griffith ... with those of places 
between Kandahe.r and Peshawar [ 282 ]8 .... 

I would ... BUggest...procuring the maps and plans of the ... surveyors with the Army of the 
Indus, and who were 8upplied with the requisite instruments. 

Bedford than wrote to several of the field surveyors, and by September had 
received sufficient material to make a start, though .. no memoir or report accom
panied these plans "7. His official map WD.'l compiled and lithographed on the 
scale of 8 miles to an inch, in 15 sheets, and followed by a reduction on the 16·mile 
scale, crowded with names8• It showed nothing of the surveys west of Kandahiir 
towards the Helmand, compiled later by Fraser.Tytler [283-4; pI. 16]. 

In London Walker produced three editions of A Map of the Countrie8 on the 
North- West Frontier of India, 24 miles to an inch, between 1841 and 1842-Kaahmir, 
Ladakh and little Tibet, and Countries between the Sullej and Oxus, 20 m. to inch8-

and a Skeleton Map of Afghani8tan and Cashmir, 26 miles to the inch. Other maps 
were issued by William Allen and James Wyld. 

The Quartermaster·General's office at Simla produced another map of Afgha
nistan in six sheets, scale 8 miles to an inch, drawn by Arthur Becher with fine 
bold hills. Though listed as Captain Garden's map, it is countersigned by Bedford, 
8th March 18421°. Fraser-Tytler's map is thus described by Markham ; 

Aa soon 68 the Mghan war was over, ... Fraser.Tytler ... began the compilation of a general 
map and completed it in the following two years .... Map of lhe Wulem 8/a1u of India and 

'June 11134; Bokhara, I ( xni). • acting GO. after Bentinck'. departure [ I J. • DDn. 297 (46), 
'28-12--3Ji. • ODn. 389 ( 63 ), 16-&-40. • ODn. 411 (223), 20-6-40. ·ODn. 390 ( 78-MO), 1-6-40. 
'DDn. 408 ( 66-6), I~O. • 10 Cal. ( 478 ) ; >lBIO. III (4-8); GI!JO MIl9. I ( 5 ). • BM Map Room, 
2O-a-IO/8.222 ( 10); MBO. Map 662; 10 Co,. (256-6); MBIO. 111 (g), and Mise. 'Gib. 112 (36-41) 1841. 
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of Afghanvlan . ... SoaJe 16 mil9l1 to an inch. From the mouth of the Indus to Bokhara. 
and from the Sistan Lake to the longitude of Delhi. This map, with the originallllll'Veya i8 
the most important geographical work oonnected with the Afghan War .... 

The map was forwarded to England., and pr9llented to the Court of Directors with a memoir. 
through Captain Tytler's father .... The Court .•. nt fust muaed to nocept the map because it 
had not heen received through the regular official channel: eventually ... the new work. .. wM 

embodied in a revised edition of Mr. Walker's map which was iBBued in 1867. We suspect 
that one reason for the neglect of ... Fraser-Tytler's original materials was that the map of 
Mr. John Walker ... had already been published, and that they arrived too late .... Walker'e ... 
first edition contains none of the work ... colleoted and embodied in the map by ... Fraser-TytIerl. 

A very full map on scRle 16 miles to an inch was completed in the Q.M.G.'a 
office in 1871, in four sheets, and one of Central Asia on reduced scale of 64 miles 
was drawn in 1869 by Captain C. J. East, part of which has been slightIy reduced 
for plate 162• 

CALOUTl'A. DRAWING OFFICE 

When Everest became Surveyor General in 1830 the Calcutta drawing office 
under the charge of John Graham was largely employed on the copying of old 
surveys for the quarter-inch Atlas, and the compilation of a few general maps 
specially called for. 
. Everest, reported that the 8-mile administrative map required for the Revenue 

Department would stretch 12 degrees from north to south and 22 from east to west. 
measuring about 9 feet by 16. It would contain 90 square degrees of actual mapping 
out of a total of 264 [ 285 ]. 

The proportion of time in compiling and drafting is BB 3 to 1. The mean B8lary of one 
fndividual...( that is, t compiler and I draftsman ) will be Ra. 196 per month. 

About 18 daya (including 2 Sundays) will be required for the projection of the lines of 
latitude and longitude, compiling, and rough drafting, of one square degree .... Then ... 4! 
years ... [ would be J required by one individual to finish the map, i.e. compiling and rough 
drafting_nd the cost ... Ra. 10,584. 

Secondly; Copying the map on transfer paper in soctions of one sqUlll"9 degree, for ... being 
lithographed. A draftsman will require about 12 days to copy on transfer paper one squa", 
degree .... Three years, nt Rs. 100 per month salary of a draftsman capable of working on 
transfer paper, ... Rs. 14,184 .... 

A compiler then would take 41 years to complete the map, and a draftsman to copy the 
B8Ille on transfer paper would require 3 years more; but setting them both together to work, 
the whole would even then require not less than 41 years. But by employing 3 compileI'B 
and 2 lithgraphic draftemen simultaneously we shall be able to expect it to be completed in 
the short period of 18 months3. 

He protested against having to sign copies of maps and surveys for which he 
was not responsible; 

The Secretaries, and particularly the Chief Secretary, ... send maps to my office to be 
copied, unaccompanied by any details descriptive or explanatory. The copies are made by 
extra draftsmen enga.ged for the purpose, ... and then go forth bearing my signature .... The 
conjectural information given by travellers is only worthy to a certain extent, and ... should 
not be put on a par with that which hBII been more systematically obtained. The materials on 
which any map is founded ought to be thoroughly sifted, and any copy i88Uing from this 
office should be vouched for. . .. 

Several mapB ... have come of late from Lieutenant Pemberton, ... who Reems to be 
authorized to act entirely independently of me [262-3 J .... He is styled surveyor of the 
Eastern Frontier, and his maps go originally to Mr. Swinton4, who sends them to me to be 
copied [m, 63 J. Some of these profess to be compilations, some ... from the route of one 
person, some of another, and 88 no explanation is given, and I am not even referred to except 
as a oopyist, it seems to me somewhat ... at variance with the wishes of the Court of DirectoI'B. 
H~ ~ked fO.r authority to call on officers for such particulars about their maps as 
he IWght thmk necessary6, but Government did not entirely agree [ 293, 360 ] ; 

'O.o Mag. I ( 3-4 ), 6 portion of map r"""" p. Iv on reduced ",,0.10 : ImIO. III ( IG-13 ). '10 M"p!, 
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The maps ... have referenoe to reports from officers employed in the Political Depart;m.,nt, 
either residing at foreign courts, or ·in territories beyond the Ball., ae in the instanoe of MajOl 
Burney, Mr. Maingy, and Dr. Richardson [164-5], or in oountriea ... the geography of whiuh 
is little known, such ae Arra.can, Assam, Munnipore, and Cachar. 

Suoh maps and plans ... cannot always be co~cted on oorrect and scientifio principlea, 
Dor are they expeoted to be 80, but they Barve to illustrate the reports, ... and may be found 
useful on future occasions, a.!though they could not, of course, be relied on as sufficiently accurate 
to be introduced into any map ... under the authority of the Surveyor General. ... 

The copies ... have never been required to bear any attestation which could stamp them. 
with official authenticity, further than as they were copied in his office .... It is, however, 
obviously dasirable ... that the data should be known, in order that the value to be attached to 
the maps may be ascertained. Maps, therefore, sent for deposit are in future to be accom
panied by an explanatory EJtatement of the datal [360]. 

After Everest's departure up-country at the end of 1832, the general Bupervision 
of the dra.wing office fell upon De Penning, who was often confused by peremptory 
orders for work which interfered with maps in which the Surveyor General was 
personally interested. He points out that 
the compilation of the map of the" Indus River and Adja.cent Countries" ( ordered by Govern. 
ment to be put in hand immediately) [293 ], o.od the making fair copies of the two maps 
of Sind by Lieuts. Pottinger and De L'Hoste [ 244 ] ... BUlIp8nded for a time your compilation 
map. But 1108 tho Sinde maps have been reoently completed, your ... map has been resumed, 
and, together with that of the Indu.~ River, is in progressl • 

From time to time there were disasters through the despatch of maps during 
the rains [ill, 358 ], and Everest writes in August 1833 ; 

Major Rennell's map of Bengal and Behar arrived here 5 days ago. Owing to bad soldering 
the bottom of the csee had come out, and the map looi(ed as if it had been dragged through 
a river. It is, of course, utterly ruined, and another must be purchased [288]. Pray let 
this be a warning [ of] what we have to look for at this season of the year, and let no map be 
sent in a suspicious case; ... it would be better to have all the fastenings pinned as well as 
soldered, and proved watertight before use8• 

Mter taking over duty as Deputy Surveyor General at Calcutta, Bedford be
came respon.sible for the drawing office, and in 1839, under the direction of the 
Governor General, Lord Auckland, he drew up rules for the control of mapping, 
of which the following are amongst the more important. Amendments ordered 
by the Governor General are added in brackets. 

1. Map Register to be kept up by Ma.p Reports on 1st January of each year from the 
different Government offices .... (l\1i~ht be furnished ... after ... si:x months ). 

2. These reports might be published annually by the Surveyor General's office, 'in the 
form of an appendix to the Map Committee Register [ 297). ... 

3. All maps containing new materials, or such as may not have been worked up in the 
Surveyor General's office, now in the posseBBion of o.oy officer of Government, to be made 
over on application. . .. 

5. No geographical maps, plans, or routes, to be hereafter compiled at the public expellll8 
except at the Surveyor General'. office .... 

8. No original mapK to be delivered out of the Surveyor Genera.!'s office, ... nor any 
oopiea, except under the authority of Government [n, 287--90; IV, 293]. 

9. Geographical or topographical materiaJe not to be furnished for publication by any 
public officer prior to their being worked up in the Survoyor Genera('s office, or without the 
aanction of Government .... 

12. Orders similar to those already issued to the Bengal Surveyors ... shaU be issued ... 
wherever Revenue Surveys are in progreM'. 

The drawing of revenue survey maps [ 288-9] had been criticised by William 
Morison, formerly one of Mackenzie's assistants on the Mysore survey [n, 431 1 
and acting Surveyor General at Madras [n, 299], who was now a member of the 
Supreme Counoil. Whilst he had 
DO doubt of the accuracy of the village maps, ... the drawing ... is far from being uniform .... 
The topographical detailil of the village maps [ pI. 12 ] with the exception of those of Lieut. 
Thuillier [200,207 ], appear to be very scanty. Every surveyor apparently draws his plalll 

1 DDn. 263 ( 3119-413),2-12-31. • DDn. 303 ( 3i; ). 12-2-33. • DDn. 310 ( 7:J-4 ), 4-8-33. 'DDII. 
343 {29&--301 J, 5-11-30. 
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aocording to his own fanoy, BO that th_ ... do not speak the Bame language, and they might 
•.. represent some parts of Europe quite as muoh as any part of India. 

All plans ... should be ... viewed from a point perpendicularly over it. Towns and villages are 
essily drawn 80 as to shew every street. The wet oultivation should be represented unifonnly 
in one way, the dry in another. Salt marshes, jheels, lakes. and jungles. are ... a11 ('-apable of 
being uniformly representell, and even topes of different kinds of trees can be precisely oharac. 
terized •... whether coconut, tar', date, tamarind. etc .... 

The remedy is ... easy-a circular order to the surveyors. giving ... a neat drawing of each 
80rt of land, also the different foatures ... to be represented .... 

I recollect at Fort Saint George. when the Surveyor General's office was being fonned in 
1811 [ II. 30 .~-+ J. the ~"rae defect exi.~ted. every surveyor drawing his plans according to his 
own ta~to. The remedy above suggested was then applied. In the course of a few weeks. 
every plan ... wa.~ executed in precisely the aame style .... The Surveyor General's office at 
Caloutta will ... contain the best specimena of every approvell molle of topographical drawing .... 
There cannot indeed be any difficulty in accomplishing uniformity as well as accuracy2. 
Bedford commented that he had already taken steps to ensure uniformity. but, "if 
highly finished topographical drawings be required .... we have no means of fur
nishing them with the present establishments "3. 

At the time the offices of Deputy Surveyor General were olosed down at Madras 
a.nd Bombay, the Surveyor General was authorized to have all records that might 
be useful for general geography sent to his depot at Caloutta, leaving the remainder 
in deposit with the Chief Engineers at those presidencies. At his request committees 
were formed to go through the registers and decide what to send to Calcutta, and 
what to deposit 10cally4. This splitting of stocks was not a great success for 
there was never at Calcutta any officer with knowledge or interest in Madras or 
Bombay to prepare maps for local needs, and the Chief Engineers were not properly 
equipped for meeting local map demands [rn, 316; IV, 298,306-7.328). 

SURVEY COMMITTEE. CALOUTTA, 1837-41 

It WaB not long after Everest's move up country that the Government of Bengal 
found that the absence oBhe Surveyor General led t.o much inconvenience and delay, 
especially as his only representative at Calcutta, Joshua De Penning, nominally in 
oharge of the computing office, could take no action-and state no policy-without 
reference to his absent chief. This difficulty was more especially felt a.fter the 
arrival in 1836 of a new Governor General, Lord Auckland, who, no less than his 
predecessor. showed part.icular interest in the progress of surveys [ I, 315 J. 

Early in 1837, apparently at the suggestion of Henry Prinsep of the Supreme 
Council [ 101 n.6 ], a Survey, or Map, Committee was formed at the Presidency, 
including three military members with experience of scattered surveys5. 

The first duty assigned to the Committee wa.q to compile a catalogue of all maps 
found at the Presidency, including those in the Surveyor General's office. a task 
similar to that on which James Franklin had been employed in 1820 [1lI. 290 ]. 
For this they were given the services of Robert Pigou8, a young Engineer officer 
recently arrived in the country. This Regi8ter of the Maps to befO'ltnd in the varilJ'll,8 
01fices of the Bengal Presidency was completed in 1838, and published in two volumes 
18397

• A supplementary volume was added in 1842, giving additions for Calcutta, 
and lists for Madras and Bombay. The Register only records information already 
shown on each document, often without date or name of surveyor, and is of no 
great historical interests. The material had either been already mapped, or wa.s 
of no mapping value [301 ]. 

The committee was further charged with the selection of surveyors and 
draughtsmen from local candidatesu• It trespassed more and more on the legitimate 
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funotions of the Surveyor General, and soon involved the Deputy Surveyor General 
when he moved to Calcutta and was able to represent his chief more effectivel; 
than De Penning. Whilst the Governor General acknowledged the Surveyor 
General's responsibility for maps generally, he desired a more active policy; 

My attention has been attracted soon after my arrival in India--to the long oontinued 
absence of the Surveyor General from the Presidency upon other dutiea--to the immense 
expence which had been, and which was yet every day, incurred .. .in surveys, and in the prs. 
parotion of mnps-and to the importance of ... applying to general use the results of this 
expenditure_ml, without detracting from the acknowledged merits of Mr. De Penning, '" 
to the very inadequate superintendence of the Surveyor General's office. 

A Committee was accordingly appointed to investigate this subject. A correct list BIld 
olo.ssification of the maps existing in 0.11 Departments have been ... prepo.red, ... and pains wers 
taken to apply ... to the advancement of young men in the Surveying Department the mathemati. 
caI education ... scquired in the Calcutta schools. 

I need not dwell upon the importance of preserving the originals of military maps and 
marine charts, and of combining desultory surveys so that they may be made ava.ilo.ble for ... 
improvement of existing maps .... 

I think that we want ... systematic direction. . .. Copies of 0.11 that may be neceaso.ry for 
their peculiar purposes should be at hand in the Quarter M808ter Genero.l's-in the Mllrine--and 
in Land Revenue-or Judicia.l Departmentsl • 

The discussion that followed drew a minute from William Morison ; 
While the Surveyor General is absent ... in immediate superintendence of the Grsat 

'l'rigonometrical Survey, it is out of the question that the generB.l. duties of the oftloe can be 
efficiently conducted [ 315 ]. 

Practica.lly speaking, the appointment of Surveyor General and that of fue Superintendent 
of any survey ars quite incompatible .... This ... has been lately improved by placing fue Deputy 
Surveyor Genero.l in charge of the office, but he a.1s0 ho.s a separate charge in superintending 
the Revenue Surveys ... with which the Surveyor General has no concern, but which is fully 
sufficient to engage the whole attention of one officer .... 

The Surveyor GeneraL.ought to direct ... aJl survey~, including fue Great Trigonometrical 
Survey, ... and it is only the Surveyor General who C&Il direct its operations to fue best advant. 
age .... It may ... be hoped that all the energies of fue expensive establishment of fue Trigono
metrical Survey may shortly be directed exclusively to the extension of its triangles over the 
country where its operations have not yet been carried. 

The appointment of Surveyor General to succeed Lieut. Col. Everest provisiona.lly has 
been announced by the Hon'ble Court of Directors nearly two years ago [317], and in CIIBII 
... this succll8llor ... should also h~ve the immediate charge of fue Trigonometrical Survey, .. , 
we might express to the Hon'ble Court our confident expectation that one of fue Assisto.ntB 
under Lieut. Col. Everest would be found fully capable of carrying on the work [299]. 
He went on to stress the importance of proper control of field surveys--preserva
tion and oompilation of records-reduction and copying. 

A small lithographic drawing establishment, BB already contemplo.ted for the Revenue 
Surveys [288], would occasion much saving of expence, and ... should ... meet the ca.lls, not 
only from the Revenue Survey branch, but for every purpose, ... and perhaps the existing 
Lithographic Establishment of the Government might be placed with advantage under the 
direction of [ the Surveyor General] [300, 302, 313] .... 

The drawing establishment of the Surveyor General's office is ... quite inadequate .... 
It is eMential too that the progress of surveyH should be consta.ntly overlooked by the 

head of the Department .... The survey of the Nizam's Dominions, which couunenced ... in 
1815--6, is still but little more than half finished. The extent of the country is estimated at 
one hundred and three thousand square miles, which. at the rate of 4,000 annually should 
now have nearly completed .... It is not to be supposed that such a survey ... can be duly 
superintended by the Hurveyor General. even at Cal('utta [248-9]. The discontinuance of the 
Deputy Surveyor General's offi('e at Fort St. George wo.s, I think, premature, and I cannot 
suppose that any saving has BA yet arisen from that measure .... The same ... is perhaps not 
lelS applicable to the corresponding appointment at Bombay [297, 328 ]2. 

The new Committee was to oarry out work that was already provided for amongst 
the duties of the Surveyor General. Everest was not consulted; he was awa.y up
country, deeply engrossed in his work on the Great Arc [316--7]. Bedford was not con· 
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suIted on the functions of the Committee, though directed to draft euitable regula
tions for control of the map-drawing office [ 296). The Council failed to recognize that 
Everest's policy had the full autho~ty of the .Co~rt of Directol'8, viz., to push on 
the Great Trigonometrical Survey Wlth determmatlOn, and to undertake no surveys 
or maps unless based on that su.re control and sp~cially P!eparcd for incorporation 
in the quarter-inch Atlas of IndIa [261, 303.1. DIsregarding, h~wever, the d~nger 
of interfering with an established profeSSIOnal department WIthout professIOnal 
advice, the Council passed the following resolution; 

The attention of the President in Council has been strongly drnwn to the want of system 
which exists in respect to surveys and the preparation of maps, ... whereby the expensive 
operations which have heretofore been undertaken ... hnve not been made to yield the full 
benefit ... , Unless all such information is readily a.ccessible to all Departments, ... the time 
and money spent in oC~6Sional surveying and mapping are to a great e>.-tent thrown away. 

To obviate this evil, the Pr(lsic\(lnt in Council resoh'es that there shall be one office, ... 
viz., the Surveyor General's ollke, in which all original maps and fieldbooks, with the memoinl 
relating thereto, shall be deposited .... This is ... according to the Hon'ble COurt'A orders ... 
dated the 3r'! of June 1814 [n. 306; Ill, 280-<)2, 30 3] ..... 

It u. ... neCllssary that in the absenee of the Surveyor General on detached service, the ... 
office at Ca.lcutta shoul,l be placed under the management of an offieer competent to carry 
on .... The Govornor GenNl1l has sugg"sted that Captain Bedford ... be £Imrloyed in this 
situntion [ 32.1, j2.'>] ... , The Gm'ernnT General hM hkewiH(l sugg£lsted thnt the ... Survey Corn· 
mittee mav be ma<1e uRefll1 in maturing thi. scheme of ... systl'matic record of all surveys .... 
The pre8EIl;t drawing e"tabILqhment ... Jlnl~t in Rome d"~re,,, be enlarged l . 

The following year the Council paRRed 1\ further ft'solution, establishing a Geo
graphical Committee with more definite authority; 

The Surveyor Geneml is still absent, and his ab"enre seems likely to be yet prolonged. 
but his place is now in some degree. supplied ... by ... the Deputy Surveyor General. ... 

The la.bours of the Map Committee, by which two volumes of lists of existing maps have 
been prepared and published. have likewise contributed to render the immediate adoption of 
1\ scheme of reform easy and na.tural. ... The residence of every future Surveyor General should 
be fixed at the Prosidency, ... leaving such work as the Trigonometrical SUITey to be pro
seouted by a suhordinate officer [)18] .... In the meantime, ... the Governor General in 
Council sees no rea.~on to delay the commencement bf those mea.aures of improved ... control 
which ... are so grently required .... 

The local head of the Survey office should be a.asisted by a Committee of capable officers 
with whom he may consult on the collection and application of materials, and on the general 
improvement and extension of the new system. The Governor General in Council gladly 
avails himself of the vo.Iuable aid which the Hon'ble H. T. Prinsep ha.a consented to give &11 

President .... and for its members ... to appoint an officer in the Quarter Ma.ater General's 
Department-the Secretary to the Military Board-and Cnptain Fitzgeraldl .... 

The rules proposed by Major Bedford nppear genero.Ily well adapted, and they are accord
ingly sanctioned, with ... modifications8 [ 296 ]. 

The Committee promptly recommended a mapping programme; calling for all 
material, of whatever nature, now in Caloutta, to be compiled on the quarter-inch 
scale to cover areas for which Atlas sheets were not yet available. Reductions 
from revenue surveys were to be obtained, and enlargements made from small
Bcwe geographical maps; 

A compilation has oJready been made on a scoJe of 8 miles to one inch of the ... country 
between Cnlcutta and Nagpore, ea.at and west, and the Ganges and Mahanadi rivers. north 
aIld south [287]. In respect to this tract, therefore. the object in view will be effected by 
little more than by merely copying on the proposed scale the map oJready compiled, preparatory 
to its being lithographed for the Genero.I Atla.a. 

~his reads ~ if this i~por.tant Committ~ actually proposed to enlarge the 
8-mile map for mcorporatIon mto a quart.er-mch compilation which was to be 
lithographed, and a copy sent to the engraver in London for the Direotors' cherished 
Atlas. They furt.h('>r recommended that Atlas sheets, 119. 120, 121, near Calcutta, 
should be extended so as to connect this 8-mile map with the north-east frontier, 
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to cover an area that could not possibly be reached by the Great Trigonometrica.i 
Survey for very many years. They continued; 

The SWlction of Government is requested to .. n increaee of the Surveyor Gener .. I's office 
establishment to the extent of 4 compilers on .... I .. ries of Rs. 200 each [ 337 ], 80 th .. t 4 sheeta 
of the General Atlas may be put in h .. nd .. t the .... me time, it b(ling the intention of each member 
of the Committee to undertake, if possible, the superintendence of a separate sheet. 

The additional compilers will, of eourse, be avail .. ble for general work of 0. geographical 
description, and if one sheet should not furnish full employment in the compilation, ... other 
sheets will be be put in hand through the same agency, by which means we ... hope the 
whole of Bengel and Behar will be mapped from the best .. uthorities in 0. very short period. 
The Committee apparently expected to find trained map-compilers walking down 
Chowringhee, and thought that with the magic touch of amateur supervision 
they could producc, from materials no better than were available to Rennell, 
maps that should be engra\'ed as the final Atlas of India. They had not that 
critical professional knowledge that had led Herbert to complain bitterly of the 
waste of labour involved in copying for London every scrap of material, even 
when of no possible geographical value [Ill, 293 ]. 

They concluded by recommending the allotment of 11. section of the Government 
lithographic press to the Surveyor General's work, a valuable step that was effected 
at once1 [29~, 313]. 

In view of this extraordinary programme, it is not surprising that Bedford 
declined a summons to join the Committce as ex officio member; 

Having seen my appointment as membor of a ... "i\Iap Committee", respecting which no 
communication had been made to me by Government, I applied without d(llay for the docu
ments connected therewith. 

It would ill become me to offer any remarks on 0. measure which it has pleased His Lordship 
in Council to adopt, however unexpected on my part, and mortifying to my feelings .... Mter 
611 attentive perusal, however, of the proceedings of the Committee, objectione still stronger 
than those urged agsinst the immediate compilation of 0. map of Mghanistsn in this office 
[293-4] ... appear to apply to the proposed "Compilation Scheme" of the Committee .... 

Even were the proposed scheme unobjectionable in this respect [enlargement to eca1e of 
Atlas, on different projection ], and also in point of materials, ... it would still...involve the 
necessity of detaining original matter in India, contrary ... to the repeatedly expre8lllld wishes 
-of the ... Directors, who in June 1828 recorded ... that the various unsucceaaful attempts to 
_uta an Atlas in India. have proved the main obstacle to the timely pUblication of their 
own Atlaa sheets [ 01. 28,5 ]. 

At the same time they conveyed their poBitive injunctions to the Surveyor General that 
the latitudes and longitucles of all surveys sent home shall be attested by him, an injunction 
which seems directly opposed to the proposed scheme. and for want of the above verification 
mo.ps ... have been rejected for the Atlas [nI, 285-6; IV. 303-4] .... 

In May 1830 the Hon'ble Court directed minor series of triangles to be based on Mr. Olliver's 
longitudinal chain from Seronj to Calcutta, ... to complete the province of Bengal [I2]. 
Again in 1833 they remark that sufficient points only are wanting to enable them to IInish 
the AtlBB sheets of Bengal and Beho.r, and in October 18311, repeat their call for trio.ngulo.tion 
as far BB done [ 101-2]. It may probably be thought singular that the above points were 
not brought to the notice of the Committee .... 

!IIo intimation has reached me from Government...of the formation of the Committee, 
nor was I ever aware of their intended meetings, nor of the subjects likely to be discussed. ". 

Since I have had ... cho.rge of the Surveyor General's office, few of the maps ... ( those from 
the Madras surveys excepted) have been accompanied by oither fieldbooks, memoirs ... o.stro· 
nomical observatione, or other docwnents, to establish their value .... 

As a member, therefore, I should be likely ... rather to embarro.ss than to aid their 
proceedings, or become persono.1ly responsible for meBBur6S in which I might not concur. 

During the short time, however. I am likely to continue in office, I ahaU at W1 times be 
ready to give my opinion on Mly point referred to me-to receive the suggeHtion of the Com
mittee_nd to the best of my power to carry through the ... wishes of Government. But... 
I trust I may be perrnitted ... to decline becoming 0. member of 0. body, where my voice (H8 
ODe of .. member) would be in an invel'l!e ratio to the reapollllibility of my official situation' . 
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Bedford sent a. copy of this letter to the Surveyor General, commenting tha.t 
to hurry on the compilation oC BO expensive a work 118 an Atlll8 oC India, with materials 10 

imperfectly verified 118 a large proportion of those in this and other publio offices, seemed ... bnt 
little likely ... to serve the cause oC geography, or to add to the reputation of the office. 

Everest emphatically agreed; 
The course you have pursued is ... most calculated to promote the interests and wishea of 

our Hon'ble employers .... It Imtitles you to my warmest commendation, and will ... meet 
with the applause and approval oC the Court of Directors, who seem to be daily and hourly 
acquiring new proofs to convince them of the fact that over·much trBSh h88 been amfloll8ed 
already, and that to go on accwnulating unworthy matter ... is but the labour of the Danaides .... 

The celebrated minute of my Lord Wm. Bentinck [m, 195-6] entirely bears you out in 
ail you have urged, and ... I send for your perusal the copy which His Lordship gave me l . 

With this support and a copy of Everest's officiallettt!r to Government [ 318 ], 
Bedford had to counter specious arguments-obviously inspired by the Governor 
General himself-to show how excellent was the scheme of the Committees. To 
these he retorted at equal length, giving sound technical reasons why he adhered 
to his first views8, reasons that were scornfully brushed aside by the Military Depart
ment. He sent copies to Everest, who protested to Government in clear and force
ful words, pointing out that the proposals of the Committee were at complete 
variance with elementary principles. He had in 1832 asked for professional 
officers to take charge of topographical and geographical work [ 14, 327-8 ] ; 

My suggestion WBS left unnoticed. I WBS well aware that single·handed I WBS quite unable 
to cope with such a laborious task .... The Surveyor General, be he who he may, will never 
be able single.handed to arrange the materials at present collecterl, a.ssigning to each its due 
weight [rn, 285]. ... He requires aid, ... not ... from a. Committee of gentlemen who--never 
having served in the Department at ail--<!an know nothing of its workinga [ 297 n.4, 299 
n.2], ... but oC those intelligent ... deputies who have each been duly trained up in the line .... 
Three efficient deputies ... are ... the very smallest that will suffice [327-8 r. 

He asked that the whole matter should be referred to the Directors, and their 
reply fully endorsed the stand that he and Bedford had taken; 

The institution of a Geographical Committee for ... compiling maps of different portiona of 
India must fail of...any beneficial result, if it does not occasion injury to the service, and 
lead to an unneceBBflory expenditure of the publio money. 

The Committee is compo.qed oC individuals whose tinIe is fully occupied by the duties of 
their own appointments, and who, besides, have never been engaged in ilie Survey Depart. 
ment, and cannot therefore ... poBBeBB that particular knowledge which is eBBential to the accurate 
compilation ... of maps from materials rlerived from various sources.-rranged on different 
scales--and of which the data are uncerta.in and occasionally erroneous. 

It is not...surprising that Mr. Prinsep ... should state that the Committee, even were it 
to divide the 8uperintendence ... amongst its members, would find full employment for several 
yeflol'8 in the compilation of the ... of the Bengal Atlas only-that similar Committees would be 
required at the other Presidencies, or officers employed at salaries of 1,500 rupees per month 
each_nd that an establishment of superior oompilers or draughtsmen would be neceesary. 

Neither are we surprised that ... Major Bedford entertained strong objections to the plan, 
and ... declined to be a member of the Committee. He was well aware ... that the plan involved 
a serious departure from our former instructions, ... [ and] that it would seriously interfere 
with the progreBB of the At1BS in this country without furnishing any adequate substitute. '" 

It is our earnest desire to carry on and oomplete the delineation of the Geography of India 
in such a manner as that it shall be final. ... With this view we have resolved to engrave no 
more sheets of the AtlBS unless their contents shall be based upon triangulation .... Com. 
bining the different surveys into sheets corresponding with the ... inrlex sheet is to be per. 
formed in this country, where the engraving of the whole is also to be executed .... 

The great desideratum now is continuance of the subordinate series of triangles connected 
witli the meridional arc, which, by fixing the exact positions of a number of places in ~ts 
that have been already surveyed, will allow of great portiona of HindOO8tan and of the Deccan 
being finally incorporated into the Atlas [ 12, 303] .... 

It is a matter of regret to us that you should have occupied yOlll'88lves with ... oompiling 
maps which were not immediately requirerl, ... and ... of portions of the ('ountry, the positiond 
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of .... hiall ha".. not been fiDaUy 88Certained by triangulation. For ... M1y map .... hioh miPt be 
required for poIitieal or military purpo_, suoh all that of Afghanistan, ... every meana. .. 
Mould of OOIll'lle be made available, but to ... make maps of the neighbourhood of CWoutta 
and of the Bombay territories appeara to have been quite unnec_ry .... 

Any expenditure which may be incurred in the compilation of map!, other than th088 
performed in the Surveyor General's office and under hiB immediate respoDSibility, '" should 
immediately be discontinued. . .. Whatever additioneJ aid may be ... necuaary to enable the 
Surveyor General to carry on IIBtiafactorily ... Bhould be given to the extent of your abilityl. 

The Committee had given endless trouble to harrll.88ed profee&onalofficers, but 
had effected-the preparation of a Register of Maps [ 297 ]-the encouragement 
and recrnit.ment of young surveyors and draughtsmen in Calcutta [337, 393]-the 
allotment of a section of the Government Lithographic Prees to work for the 
Surveyor General's office [301,313]. 

It had compelled the Surveyor General to expedite the computation and pro
mulgation of geographical co-ordinates deduced from his secondary and principal 
triangulation [101-2]. Everest had indeed protested at having to produce these 
co-ordinates before his final computations were ready, and Insisted that the data 
80 furnished were only preliminary. It might have been wiser to have left him to 
his own time-table. 
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MAPS, GENERAL 

Quarter-inch Atla& - iYap8 of India - Hyderiibiid Survey - Bombay Pruideney 
- Orthography - Lithography. 

ORDERS for the standard quarter-inch Atlas of India were first issued by the 
Court of Directors in October 1823 [IJI, 283], and the first published sheet. 
reached India in 1828. The lay-out [pI. 24], projection, compilation, and 

engraving, were entrusted to John Walker of London [rn, 285-6, 295-6, 51O- I J, 
and material was to be prepared in India from such surveys only as were considered 
fully worthy [m, I20-I, I95, 283-6]. The Directors deolared the extension of 
this Atlas over the whole of the Company's possessions in India to be the Surveyor 
General's first objeotive, for the control of which the Great Trigonometrioal Survey 
was essential [9,309] ; triangulation was to be extended to "those parts of the 
country which have been already surveyed", giving priority to "the Bengal Pro
vinces" [I2, 26I]1. Everest doubted whether many of the older surveys were worth 
copying even if so oonnected [ 20 ] ; 

At the period when many of these surveys were executed, competent persons were not 
euily obtainable, ... and the work of ... IIl6ny years ago ca.nnot of course be expected to be 
equoJ to what it is now .... Many of them scarcely appear to me worth the trouble of copying, 
and ... perhaps ... I should ... confine my attention to those whioh I consider most valuable .... 
I have Illready put in hand the most valuable of the maps, ... and shBll continue to make 
copies of others until further instructions'. 

The Direotors set a high standard, and oalled attention to 
two sheets ... drawn at Bombay, ... n·2sw. and n·3Nw.3 ... The latter does not appea.r to be 
BUfficientIy correct for incorporation into our Atlas .... 

Major Walpole also sent the latitudes and longitudes of Ajmeer and Jypoor, which places 
are lllid down in the survey of the district of Ajmere by Captain Hall [ m, 456 ], but his deter. 
mination of those positions is too vague ... to be used in adjusting the surveys .... 

We wish to impress upon the Surveyor General that the points upon which the maps oC 
the Bengal Presidency are to be constructed must have triangulation for their basis, being 
oonvinced that the Atlo.s can by no other methods be rendered a permanent 6IId useful work 
[m, 194; rv, 301]. The surveyors employed in triangulating should determine the positiona 
of as great a number of towns as possible [ 12, 71 ]. 

To meet the objeotion against engraving in England [rn, 285] the Surveyor 
General was to "remark upon the merits of each survey"4, for whioh purpoil8 
he submitted a chart [rn, 120-I ; pI. 24 ] distinguishing-
Surveys which ... may be useful. .. when duly connected by ... triangles .... Ground covered by .. 
aeri.es of triangles with detail. ... That covered by n series of triangles without detail. .. , 
Imperfect work with detail. ... Perambulator and compass surveys .... Revenue Surveys6. 

The Directors in England expeoted far too much of their Surveyor General. 
He was to bring the expensive work of the Trigonometrioal Survey to speedy 
oompletion-he was to expedite the submission of material for the Indian Atlas, 
all aoourately tied to the triangulation-and, whilst he was devoting his whole 
energies to the primary triangulation, they withdrew his Deputies at Madras and 
Bombay. They expeoted miracles; 

As the expetlge8 of the Survey Department are of large amount, and must continue to be 
10 until the completion of the Indian Atlas, we trust that you will use every exertion to bring 
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it to an end with as muoh expedition BB is oonsistent with accuracyl. The Surveyor General 
promises to !lend home all surveys BB soon as they shall have been completed ... . 

They ought to be ... in such a form BB to be available for our Indian Atlas .... [We have I 
received three drawings of pergunnahs and talooks in the Northern Konkan on the scale of 
two mile..q to an ineh, but without having the lines of either of latitude or longitude drawn 
upon any of them. They were accompanied, certainly, with a general map of the triangu. 
lation of the Deccan by Lieutenant Shortrede, on a 8<'-6le of 8 miles to an inch, but the 
Surveyor General mllBt be aware of the great difficulty of transferring lines of latitude and 
longitude oorreotly from a map on a small scale to one 80 much largerl. 

By 1833 t.he Bengal Government had received thirty copies each of the thirty 
Atlas sheets that had so far reached India, and were able to spare a meagre two 
copies eaoh for the Revenue Department. By 1843 the number of published 
sheets had only risen to 39, falling into groups-Gujariit, 1-HimiUaya, 7-North. 
East Frontier, ~ntral India, 5-South Peninsula, IB [pI. 23). They oontained 
many blanks, and were particularly misleading in regard to hill features, as no 
suitable means had been found for indicating relative height or steepness of ground 
[ 251). There is much truth in an unkind review of the Himalayan sheets ; 

Here he [the map·reader I will find the very perfection of confusion, confusion wone 
oonfounded. We defy anyone on his mountain travels to ascertain from these maps whether 
his next march will lie over the top, or along the side, of a hill, or through a valley. 

The great chains of mountaina are marked distinctly enough, but the delineation of the 
subordinate ranges and inferior offshoots and spurs is singularly defeotive ; whilst the forest 
of names, chiefly those of insignificant hamlets and oowsheds, bewilders the examiner. [The 
survey may be accurate and the map true I, but of what advantage are these merits if, through 
the defects we have enumeratsd, and the unartistic appearance of the drawing, we cannot 
find our way by the Bid of the mountain maps, nor show them to a foreigner without a blWJhI. 

A.part from these defects of hill drawing, there is no doubt that Everest wu 
justified in claiming that, being confined to surveys based on triangulation, 
the East India Company's Atlas may fairly compete, in point of accuracy, with the maps of 
Europe of fifty years ago, or even with that of Great Britain and Ireland prior to the commenoe
ment of General Roy's operations·. 

MAPs OF INDIA 

A brief account has already been given of the general maps of India published 
before IB30 by London mapmakers, Arrowsmith, Cary, and Messrs. Kingsbury, 
Parbury & AlIen [m, 287-9]. It is impossible here to notice all the maps that 
were published between 1830 and 1843, but as exploration and scientific survey 
extended over the country, so also extended the public call for maps. The Maritha 
war of IB16 to IB18 had been followed by a marked spate. The campaigns in 
Afghanistiin again excited a new interest, and new maps. 

Whilst the Surveyor General's draughtsmen were industriously working up 
official maps of particular areas from the latest field surveys, they maintained 
no general map. "We have no map ofIndia", writes the Deputy Surveyor General, 
in the Sut"Veyor General's office, nor mooern one of the States beyond the Sutledge .... To 
make copies of those we have would prove not only very tedious, but expenaive. 00' 

I would suggest that authority be given me to purchase T8BBin's Map of the North Western 
Frontier for 16 rupees [3121, and a Map of India from MeBBieurs Thacker and Company, whose 
memorandum of sizes and cost is hereto annexed. 

P.S. I also enclose 0. noto from Messieurs Thacker and Company with the prices and 
description of two other ma.ps. 00' Map of India: 2 sheets. 00' Extending from Cabul on the 
North-West to the Burmese Empire to the South·East. Size 5 feet 4 inches by 5 feet. Pub· 
lished by W. H. Alien & Co., corrected up to 1836. Price Re. 50. 

Map of India: 1 sht'et, in case. Size 2 feet 10 inches by 2 feet 2 inches [by T8BBin 1, 
with additions to 1825. Price Ra. 16. 
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Thackersent these maps fitted. in CII.8eII, and advised that the they had wo 
the la.rger one mounted and varnished, and fitted in a braas tube with a llelf.acting spring 
roller. ... We have also the smaller map, but of a later edition which includes the Burm_ 
territory, mounted in the same manner. The price of the first is Rs. lOO, the other, Ra. 401. 

In 1833 Messrs. Parbury & Allen, who were John Walker's publishers, issued in 
book form a set of 5 small maps of India" illustrative of the European connection 
with India, and of the British Administration in its several departments "I. 

( i ) General and Commercial Map, including Madagascar, Arabia, and Borneo. 
( ii ) Political Map of India, with list of States and chronologioal table, soale 

about 140 m. to inch [pI. I ]3. 
( iii ) Military Map, shewing stations occupied by troops. 
( iv ) Revenue Map, shewing districts, but no roads and few place names. 
( v ) Judicial Map. 
To illustrate Thornton's Hiatory of India [m, xxii], Allen iBBued a smaller map 

appropriate to the periods of each volume, India, with Briti8h and other P088e8si01Ul • 
... Scale 196 m. to inch. Engraved by J. & C. Walker. One of Allen's maps, A Ne'wlg 
Oonstructed & Extended Map of India, was oorrected to 1836, and published in 6 
sheets'. A later edition reached the Asiatic Society at Calcutta in 1844, and" had 
just been corrected at a great outlay, to the present date .... It will cost about 
£10-10 s., including shipping expenses to Calcutta "6. 

HYDERABAD SURVEY 

It was one of the more important duties of the officer conducting a topographical 
survey to produce as soon as possible after each field season, not only the fair 
drawing of the season's work on the scale of survey, but also a reduction to the 
scale of the Atlas, four miles to an inch. It was the Surveyor General's responsibility, 
either to Bend these reductions home in original, or to l!.BBemble them for the 
engraver in London, preferably by degree squares [ m, 284]. Everest had much to 
criticise in the first reductions he saw from the Hyderabad Survey; 

The map on 4 miles to an inch, being particula.rly needed in the preparation of the Atlas, ... 
is BO confused as to be totally illegible, and I am ... returning it in order that one more fit t;o 
appea.r before the Honorable Court of Directors may be prepared .... If it is unintelligible to 
me, who know that country well, by how much more must it be so to the engraver at the 
India House, who never was out of London. 

The names are badly written, and in the large sloping characters of common letter writing; 
they occupy, therefore, twice the size that they ought to do. Moreover, they are written in 
paler ink than that used in delineating the jungles .... 

Tha jungle is too da.rkly shaded, and there is too muoh of it ; the whole is too highly coloured, 
and very badly executed. Too much labour has been bestowed upon what is immaterial, 
too little upon the really important points of a map, which in all cases ought ... to give informa. 
tion, and not to shew the powers of the draftsman. 

The features of a map for geographical purposes seem to rank as follows; 
1st. The positions and names of places, and their distinguishing characteristics. 
2nd. The courses of rivers. 
3rd. TIle courses of roads. 
4th. The lakes and reservoirs. 
5th. The courses of ranges of mountains, together with the nature of their declivities. 
L8st of all the ornamentnl, which is applicable only to convey general notions of the pre. 

vailing conditiollB of the different tracts. 
Be so good, on this as on all future occasions, to use as little oolour as need be, and let 

what you do use be very light, and put on with a full brush8• 

In 1837 De Penning was compiling a special map for the Resident 
on a scale of 4 British miles to the inch. In size it measures 6 feet 9 inches from north to south, 
and 9 fect 6 inches from east to west. If formed into one map it would be too large and 

1 DDn. 408 ( 7-8), DSG., to NWP. Govt., 11-3-40. • engraved by John Walker; subllUtted to H of 
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unwieldy. It has therefore, been divided into 4l1Bctions. When the original compilation ( which 
mIlBt be retained in the office) shall have been completed, a copy will be prepared from it, IIoIld 
forwarded to your office without delay .... The compilation ... will be a work of 80me time 
probably a twelvemonth1• ' 

BOMBAY PRESIDENCY 

By 1833, when the office of the Deputy Surveyor General at Poons. was closed 
down, Jopp had submitted the necessary quarter-inch reductions of all Bombay 
surveys [rn, 281 ], but was still engaged on a full map of the Presidenoy connected 
up by Shortrede's triangulation; 

It is to me a ... great regret that the intended abolition of this branch of your office was not 
sooner communicated to me [ 328]. Had it been, my attention would have been directed to 
the forme.tion of maps of the whole presidency .... 

I had commenced this work in so far ns the regular surveys extend, and on sheets each 
containing one degree, leaving those parts which required to be resurveyed until the means of 
making them worthy of insertion into the general Atlas of India should be obtained by fresh 
surveys, Of by the extension of the trigonometrical operations over them [ 240]' ... 

Should such maps as you do not yOUI'8elf require be lodged in the office of the Chief Engineer, 
many valuable routes and other infonnation not yet compiled will be virtually lost from the 
want of some person ... to put them all together, and the general map of this part of India will 
remain in an unfinished 8ta,te9. 

There was no help for this, and whilst a. selection of the maps was sent to the 
Surveyor General's office at Calcutta [ 327-8], the great.er part was transferred to 
the Chief Engineer. Thomas Dickinson, an experienced surveyor [n, 395], ha.d 
in 1835 the ntmost difficulty in meeting a request for 
separate maps ... of the several Collectorates, ... nine in number, shewing the boundaries of the 
prinoipal and sub·divisions, and also of ell.Ch pergunnab. ... From the very inadequate data ... 
I must despair of even imperfectly executing such an order without the cordial co-operation 
of the Revenue Commissioner and of the several Collectors, and the services of the ... native 
draughtsmen under them [297] .... 

The map of the Satara territory was unfortunately among the documents required by the 
Surveyor General, and ... sent round to Bengal, of which there is no copy in this officeB• 

He WBIJ allowed to entertain extra draughtsmen, and was able to collect materiaJ. 
from the distriots, though much of it was of poor quality; 

On the draughtsman attempting to fill in, on the almost finished map of Rutnaghery 
collectorate, the larger divisions from Captain Jervis' Atlas of the Concan' [ 308-9 ], it waa dis
covered that many of the divisions in the map were at variance with those in the Atlas, ... 
and that the positions of many places in the former were inaccurate .... [He] recommends that 
Rutnaghery and Tanna collector .. tes be copied from Capt. Jervis' Atlas, the more correct and 
reoent survey of the Concan. The plan of the Rutnaghery colleotorate was copied from a map 
of South Concan prepared Borne years ago by Capt. Jervis [w, pI. I4]. To copy these two 
collectorate. would take five months. 

The maps required by Government may be finished in 6 months ... except the combined map, 
scale 15 miles to an inch, under preparation from different pla.ns on various scales. Some 
original surveys require 8 months longer. The smallnefl,~ of the scale does not permit the 
insertion of all the places. 

I find that the late D.S.G. had preparo,l a map of the whole Presidency on the ... scalo of 
10 milee to an inch--one copy in Quartermaster-General's office--original with Commander· 
in-Chief-Have, therefore, relinquished the small Basle map I had started, and am oopying the 

. Q.M.G.'S map. 
He 8.8ked if there was a third copy .. of this valuable map which could be con

veniently spared", on which he could insert the remaining colleotorates .. in & 

couple of months". He hoped to be able to compile a quarter-inch map of the 
AhmediblW. collectorate in three months, after sending to the Collector a skeleton 
for the insertion of parga'OO and other interior boundaries6• 

I DDn. 297( 78), 1-3-37. • to BO., 21-8-33 ; DDn. 236 ( 87-90 ); IO Cat. 1-inoh degrl'll .heets, Jopp, 
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Besides the nine coUectoratelt-Ka.ira--Surat & Broach-Khindeah-DhArwar
Ahmednagar-Ratno.giri-Poona-Belgaum-United Presidency-the map would 
also cover Cutch, Ko.thio.wo.r, and Ro.jpipla, for which maps of sorts were available 
[n, 169, 70; nI, 127-9). Government of India sanction had to be obtained to 
lithograph the IO-mile map in the Quartermaster-General's office. The map of 
Poona was held up for re-arrangement of the interior boundaries; 

As regards the map of the several collectorates ... united, ... upon which ... the Head Draughts
man was to be employed, I regret ... that, owing to severe indisposition of this exemplBry young 
man for three months, the document upon which he has been 80 long employed is still rar from 
being completed ... , Other rluties ... devolve upon Mr. White [rn, 387]; ... the due arrange. 
ment and preservation of so many plans and records, not only of this office, but th0B8 of the 
late Deputy Surveyor GenemJ .. nd Revenue Surveyor of Guzer .. t [ID, 170-1], and ... custody 
and issue of the departmental stores1• 

The Quartermllllter-General l was then instructed to arrange that, 
besides the complete m .. ps ... prep .. red on rollers for public departments, a number of additional 
copies of the sep .. r .. te sheets might ... be URefully bound up with .. small skeleton index map .••• 
Besides being genemlly useful to officers BB .. n itinerary, they woulrl fonn 8 very va.luable book 
of maps for teaching loca.l geography in the Native Education Society's [s("hool ] at Poona. 
and the better description of private EngliRh schools. ann ..... number might ... be 8OId ... to repay 
the oost of prepa.rationl . 

The district maps were still uncompleted in 1838 when, writes Dickinson, 
8uoh are the diffillulties in ... finishing the required maps of the ... collector .. tes. each showing theiJ:o 
respective talooks and neighbouring districts, that the origin .. Is ... have ... been upwards of two 
years under preparation, one only of the four now called for ... having Ilo8 yet been furnished. 

As these maps are, moreover. upon different scales. varying from 2 to 4 miles per inch .... 
much too large for being conveniently ... Hthographed, I...suggest that, from ... that on a acale oC 
10 miles to an inch ... now being Hthogmphed under Major Campbell's supervision. I should •.• 
prepare for being separately lithographed the required maps of the severa.l collectoratesl . 

The lithography of the lO-mile map was completed by March 1838, and copies 
were distributed to all distriot and departmental officers [ m. 281 ]6. 

In 1839 a storm which had long been brewing between Everest and Thomas 
Jervis came definitely to a head. Jervis had been pressing for acknowledgement 
of his surveys and maps of the Southern Konkan, which he had handed over to 
Jopp in 1830, and which had not yet been worked. up into a useful general ma.p. 
The Directors wrote from London that 
unfOTeBeen difficultie~ prevented the completion of the map, ... and ... we must now require the 
Surveyor Geneml of India to undertake the ... map for incorporation into the Atlu ... &s SOOD 
88 possible. The ori~nal materials are ... a.lready in the possellBion of the Surveyor General, but 
to guard against delay ... we now send all those furnished to us by Major Jervis'. 

The Surveyor General had in 1838 asked for all the material to be sent round to 
Calcutta, and De Penning reports the arrival of three Clllles containing 
maps, plans, and fieldbookR .... No list whatever, nor letter of explanation, accompanied the 
contents, save a card stuck in the inside of the lid of each box. giving merely the numbers. 
amounting to upwards of 240 of maps. plans. and scraps. many of them having neither title. 
name, or scale. or any clue to guide U8 8.11 to what part of the country the maps belong to. ... 

Sevel'8ol of these plans are in a shocking condition, torn into fragments, some of which are 
missing .... Twenty.six plans in one case from one bundle. e~h plan tom into sevel'8ol pi_. 
Indeed many of these are mere ... nlbbish. The Assistant Commissary General'~ receipts. 
specifying only 3 Packagea. contents unknowm. may be signed and returned'. 

A selection from this unpromising ma.terial was sent up for Everest's inspeotion ; 
Trigonometrical survey of part of the Southem Konkan. oomprising the principaJ and 

secondary trinngles in the Rygarh, Soowandroog. and Rajpoora distriots, 1824--6; scale 5000 
feet to an inch .... 

Map of the Konkan, ... from Damaun to Goa. shewing ... the respective states, '" and the 
intermixed p08Bll8Bions of the British and Native POW8rll, ... compiled from trigonometrical 
lIUl'Vey, measured routes, and native information, 1826. 2 miles to an inch. 

I from C1I: •• 7-4-37; Do RC. 82311837 ( 41-3 ). I Charles OVfUl8 [01. 4Q3), relieved by Neil Campbell 
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A part of the Ghauts. north of the Koombar PIIBB. 2 miles to an inch. Unfinished oOPY. 
Topographical survey of the northern part of the Southern Konkan clistricts of Kamala 

Banksee. Rajpooree, and Rygurh. Feb. 1829. I mile to an inch. • 
Trigonometrical survey of Ryegurh talook.~. 5000 feet to an inch. The sheets joined 

irregularly and tom. Chart of triangles. 8 miles to an inch. Unfinished. in good orderl. 
Like the Company's Geographer in London, Everest could make nothing 'of 

these disconnected scraps. 
The survey ... was co=enced ... when Major Jervis W68 a Lieutenant, in or prior to 1822-3 

[,m, 126]. ... The Surveyor General of the day was ... not consulted ... , Though the opera. 
tions ... were apparently brought to a conclusion whilst I was Surveyor General, the records 
were not handed over to my ofike till 1837-8, on my express application. '" 

Being desirous 168t year to make enquiry respecting the execution of this sUl'Vey, I caused 
all the existing records to he sont to my office in the field. but I found them in BO disjointed 
Rnd confu~ed a condition. and ... un ubsence of anything like system pervading the whole, that 
I could make nothing of them what"".,r .... If these be the original materials BUpposed ... to 
be in my possession, the cnse will he 1\ very hopeles.~ on€', anJ, ... SF Major Jervis is now in 
Ioclia, it might be desirable to apply to him 68 the pel'Bon most likely to be able to decipher 
his own materia\a2 [302]. 

The maps sent out from London were compilations on two and four miles to 
the inch, without. (my lines of latitude or longitude3. These also were sent up to 
Everest, who was by no means impressed by them and, in sencling them back to 
Calcutta, he agr",ed that they and other Bombay maps might be placed at the 
disposal of Jems, who was permitted to visit Calcutta and take any material that 
might help him to compile a map of his own. Bedford was not happy about this, 
and insisted on Government authority; 

A variety of m .. ps and hooks which Major Jervis was allowed to take with him to Bombay ... 
are noted in the list herewith transmitted, and for ... which I solicit the sanction of His Lordship 
in Council .... 

I had nothing to guide me ... but a list made over by Major Jervis on the day of his departure. 
nor WlIB there even time to compare this list with the maps and books for whioh I hold his 
receipts. ... It wa.s only on my objecting to their being sent on board his veBSeI without due 
authority. that the note from Mr. Secretary Colvin ... was obtained'. 
His apprehensions were justified, for, writes Wroughton five years later, many 
of the maps "have been entirely lost", and to retrieve the others "a voluminous 
correspondence took place "6. 

Jervis now set about compiling a map of western India in sheets stretohing 
from Goa to Gujarat, spending much time working out his own projection; 

I have myself investigated and computed the projection in detail of the precise clivisions 
'Of the sheots, and the lines of latitude and longitude of that part of the Indian Atla.s connected 
'With this Presidency, a very difficult but necesso.ry preliminary to laying down the surveys 
on a uniform scale [ Ill, 293-6 ]. 
He had failed to get the senices of any of the Chief Engineer's dra.ughtsmen; 

A work of this great extent and manual mbour neceB88.rily requires some such aid, but with 
llvery p088ible desire to do justice to the confidence ... of Government, I find it difficult to effect 
lJluch with a single writer anrl two ordinary draughtsmen, whom I entertained in lieu of the 
second writer .... I could accomplish twenty.fold with a few steady and efficient lI.88istants, 
~ompetent to the calculations a.s well 68 the drawing and printing8. 

The Chief Engineer was delighted at such an opportunity to pass responsibility 
for these ma.ps to the "Provisional Surveyor General". He quite rightly pointed 
out that" the increasing and highly important engagements of the Chief Engineer" 
made it "most difficult to find time ... for the supervisal oL.maps and surveys "7. 

The proposal did not materialize. A few months later Jervis left the country for 
relL80ns of health [ 318 ], leaving unfinished his compilation 
of the eight sheets of the Hon'ble Court's Atla.s. the entire triangulation and a portion of the 
aketch of which I have laid down and adjusted ... according to the ... projection of the Atlas ... , 

I...regret that moh a .... ork ... Bhould be abandoned, ... or that it ... Bhould ... be eventually 
performed imperfectly or ina.ccumtely. ... The tra.ct...comprehends the four collectorates of 
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the Deooan, the Surat collectorate, the North and South Konkan, the Satarllh Hajah's, the 
Kolhapur Rajah's and Swant Waree territory, and the 80uthern Maharatia collectoraw. 
of BelgaUID and Dharwar, besides the contiguous frontier territories of His Highness the Nizam, 
the Portuguese pOBBeBBions, and port of the Madras dependencies of Soomla and Ceded 
Districts .... 

I should be happy ... to direct the completion of the work if the Government would authorize 
Hywn Essajee, Assistnnt Surveyor and Draft8man [III, 393 ; IV, 2.p ], to proceed with me to 
England. His salary in garrison is 100 rupees-in the field 140 rupees-oper mensem, and he 
is th" bost of this elass of native .. s .. istants. It will enable Mr. Walker. with whom the engrav. 
ing and publi~ation of the sheets ... rests. to pro~"ed with them with ... expedition and ('onfidencel. 

It was well for the survey of India that Jervis's facile optimism, and supreme 
self-confidence, made no impression on Everest's solid profpssional soundness, and 
penetrating critical acumen. The triangulation on which Jervis so light-heartedly 
wished to tie the heterogeneous surveys of the Presidency was never of the class 
to carry such surveys over snch an extent of country. The Directors had alrea.dy 
declared that their Atlas should have no other foundation than the principal triangles 
of the Great Trigonometrical Survey [303] and Everest had no intention of lowering 
the standard of his survey to pleaBe anyone. His estimate of the unreliable 
cha.racter of Jems's work in the South Konkan shocked the Directors ; 

We cannot but express our surprise at the opinion given by the Surveyor General on the 
Konkan Survey ... which occupied Major Jervis for upwards of ten years .... We regret ... 
that Lieutenant Colonel Everest hBS ... found the records ... in an unSBtisfactory state. ... 

We expect our surveyors to perform their work on an approved and well·understood 
system, so that at any stage ... the survey may be intelligible to a qualified surveyor, ... and 
80 B8 not to render necessary at any future period a reference to the surveyor himself to "deci
pher" ... his own materials before they can be fit for publication [92,293 ]. 

If the CBSe were otherwise, the death or retirement of an officer ... might render necessary the 
recommencement of the whole workS. 

Neither Everest nor Waugh would have anything to do with the compilation 
that Jervis had started until, after the computation of the Bombay triangulation, 
Waugh made another attempt, and recovered the six essential sheets from the 
Military Secretary's office; "I have very little hope of success, and would not 
attempt it if I had not the advantage of additiona.l materia.ls from the recent 
operations of the Bombay Trigonometrica.l survey"3. 

In 1849, after all the necessary triangles had been computed' the Surveyor General 
forwarded the maps to Calcutta for compilation6, commenting that 
the discrepancies ... on comp .. ri80n with the G.T. Survey points, though not very large, 
are ... in most instances of 1\ nature to render necessary an alteration in the topographical 
map. oo. The Memorandum of Instructions ... will form .. sufficient guide and ('alltion in this 
extremely delicate operation of reducing original materials 80 BB to disperse discordanciea. 
'l'he work will need to be put into the hands of a clever and scrupulous draftsman .. oo 

Some points of the same name in Lt. Rivers' and Major Jervis' maps .... e not identical, 
the fonner referring to hill stations, the latter to village sites'. 

A year later Thuillier reported tha.t the adjustment was giving great trouble 
and might yet take another two yea.rs ; the component slips were "all 10ngitudinaJ 
and narrow", and "did not precisely accord; ... the variation in latitude and 
longitude is not constant, but very irregular on all the sheets "7. In 1851 the 
Surveyor General informed the Chief Engineer at Bombay that after considerable 
difficulty the maps had at laBt been compiled, and might soon a.ppea.r in print ; 
"the old degree maps of the Deccan, though incomplete, will perhaps serve for 
present purposes"8 [rn, 284; IV, 306]. Waugh records tha.t 
the materials were sent by my predecessor to Major Jer\is himself to put in order, but they 
were returned to my office in 1846 in the same state precisely BB before. I was then in the 
field, and being desirous to provide for the AtlBS sheets without ... the gre .. t expenee of a. 
re-llllrvey, I sent for theae materials for ... comparison with Lieut. Rivers'tn.ngulation. 
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The materials f01" sheets 39, 40, and 41 [m, pI. 24 ] ... were borrowed by Major Jervia 
in ... 1840, ... and taken by him to Bombay, where they were deposited in the Chief Engineer'. 
office, and have been detained there ever since!. 

After this lapse of more than twenty years Rivers found it impossible to identify 
the stations of JerYi!l's triangulation, but it was possibly unfair to suggest that 
"some of his surveyors' angle books were written up in a tent, for hills were put 
down visible which were not [so] in the field "a. 

ORTHOGRAPHY 

It was natural t,hat Ewrpst, ",ith his trained, precise, mind, should have been 
exacting in his desire for uniform spelling in the map!! and charts prepared under 
his Jiirection. The popular systems of Junes a,nd Gilchrist [ I: 249-50 ] had their 
several advocates, but neithpr provided any panacea for all names that might find 
their way on to a. map. Tht'Y merely prescriheu rulC'H for tmnsliterating Indian 
spelling into an English equi\·alent. They could not guarantee the correct recording 
of the true Indian nalllE', nor its true pronunciation. Henry Prinsep3, distinguished 
member of a talented family, has commented on the pitfalls to be met. 

Revenue surveys ",ere put in hand, and maps on a large scale were constructed, in which 
the nwnes of every place or object were accurately f'ntered according to the 9ame system 
( viz., Gilchrist's, modified). Up to this timo no attempt had ever been made to make this 
grand improvement in the geography of India. 

The maps of Bengal were copied ... from the surveys of Rennell, made in the era of jargon, 
and though better spelt than most ... documents of that period, yet ... liable to mislead ... . 
Surveyors ... had been left to piok up the names of places by the ear, and it had never boon ... an 
instruction ... to ascertain how they were writt",n in any ... language of India, and to transfer them 
according to system into their maps. The surveyors too ... were very eeldom schol&rll. 

In order to ... expose at once the absurdity of trusting to the ear in a matter of this kind, 
an extract is annexed from a map of the Dooob, compiled ... not ten years ago. '" It be61'8 the 
official signature of the Surveyor General of the day, and profesaea to be from the beet materisla 
then in the archives of that department .... It will be seen that the well Imown road from 
Cawnpoor ( Kahnpoor ) to Ukburpoor is laid down double, being taken apparently from two 
routes made with comp688es or theodolites, varying in a BIIlBll degree, so 68 to give a different 
direction, and the copyists ... have not discovered that the routes are the same becauae aUlAe 
namu are spelt differently. There are ... 

Kuttr.. Gittera. Fattipr Futtehpr 
Chichehree Chichindy Reneoa Runnesh 
Bhysour Bhysawn; Bheisl.wn, Oomrun Oomeron 

with sundry other names, till one road comes to Akberpoor, and the other to AkbsrpooxA, the 
relative distanoee of all these places being the same. 

Like absurdities might be shown in many maps similarly constructed from materials in 
which the names have been set down by the ear without the observance of any system of 
spelling .... The Revenue Surveys, 80 far 68 they went, effectually corrected this error; and ... 
the maps ... are C6pable of being converted with confidence into any character, ... whenever it 
is desired to publish a map in the Persian, the Hindee, or in any other characters. 

Everest ruled that his topographical surveyors should .. adhere undeviatingly 
... to the orthography of the names ... from the Great Trigonometrical Survey". 

I have thought it beet to follow ... SirWilIiam Jones ... and, though I do not commitmyseif 
to any existing system 68 being faultleas, ... yet I have strenuollsly patroni2ed the introduotion 
of ... Italian vowele with English consonants into the orthography of all maps, and in those of 
the Great Trigonometri("al Survey ... have effectually succeeded in attaining this endS, 

He asked for Bedford's help 
in eradicating every veetige of the barbarous mode of Dr. Gilchrist, ... The [best ]syatem is 
simply to use Italian vowels, which have the most definite intonation of all known languages, 
to the utter eradicstion of those of our own mother tongue, which ... present the moat entire 
variance between orthography and pronunciation of any dialect that I am acquainted with. .., 
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No pel'8011 who understands Italian oan be at a IOIIIJ, and thOll8 who have not that advantage 
are SBhamed to make a publio avowal of their ignorance, and therefore, forbear to indulge iD 
a laugh at the hardness of tbe names, beoaulI8 suoh laugh would rebut on tb8lIlllelvee1• 

Brought up under the revenue survey system, Bedford pleaded guilty to 
tbe barbarous oharge of being a decided supporter of Oilchrist's method .... I W88 80 unfortu. 
nate as to study the eastern languages in the college of Fort Willisru [ I : 250] when the worthy 
Doctor was quite the fll8hion, and habit ... has ... become too invetemte ... to be eradicated. With 
an intimate knowledge of the French language, however, snd some little of the Italian al80, 
I hope to find no difficulty in oarrying into effect any orders you may convey .... 

In the Drawing Department the names have, I understand, always been copied in striot 
oonformity with the original orthography, snd must, I conclude, 80 oontinue to bel. 

Markham records thlLt Michael Crow, Deputy Collector of the ClLlcutta. suburbs 
[ 192], compiled a treatise on orthography, presumably of Bengali names8• 

In Bombay the Chief Engineer, Thom8B Dickinson [m, 439], directed tha.t 
in the compilation of any fresh lllGps ... of this Presidency ... no endesvoul'8 [should] be spared 
for the correction of the names of towns and villages, no two surveyors spelling many of them 
alike ; sn evil which is still furthor incre_d by the ... errol'8 of copyists, and those omissions 
and imperfections in their lithography which rendem many lettem ... obscure. '" A close 
adherence to the SaMcrit or the Demnagri pronunciation and orthography ... should perhaps 
be observed'. 

LITHOGRAPHY 

Although the Surveyor General had as yet no lithographic press attached to his 
office, he could, with the previous sanction of Government in each C8Be, have ma.ps 
printed at the Government Press run by Dr. James Rind, or at the private "Oriental 
Lithographic Press" belonging to Jean·Baptiste Tallsin [ m, 298-9]. 

When T8J!sin Wall allked to lithograph .. the map of the Indus River and of the 
Neighbouring Countries" [ 292-3 ], he gave an estimate of the cost ; 

To oopying the lodoe map on drawing paper 
To copying the Indllll map on .tone... ... 
Charge for printing lOO oopie& on aill stonea @ Re. [) each 

600 
900 

30 

Ra. RI. 

930 

Cost of 100 lithographed oopiee 930 
200 960 
300 990 
400 1020 
500 1060' 

Goverrunent to furnish the drawing psper on which the lithographio impressions are to be 
struck off .... Copies will be coloured ... without charge .... Lithographed copies will be ready 3 
to 3t months from the day the map is delivered into Mr. TtWJsin's hands8• 

The map was on sale, and Graham informs the Surveyor General tha.t, 
having seen an advertisement in the newspaper on the 26th inst. by Mr. Tassin, offering ... the 
lithographed Indus map for sale at Ra. 25, ... and none having been sent to our office from 
the Political Department, I waited on Mr. Trewlyan [ 402] to procure 2 or 3 copies for des
patch to you 1\8 well as an office copy? 

Another map that went. to Tallsin Wall Everest.'s map of "the country between 
Orenburg and Kanda.har" [293 ]-"one hundred copies ... at the estimated cost of 
Rs. 510"8. This Tassin promised to execute 
on stone as Boon .ss possible in ~y best style, and print it...at t.he agreed charge .... Concerning 
all the maps which I may receive from Government, ... I WlU, as I always did, consider it 
a sacred duty not to strike any more copies than the number required by my employers'. 

Some .we~ks later Everest allked De Pe~g how the work W88 progressing; 
I fear it Wlll be too late now to ma.ke any alterations in the compilation map on the stone 

but, if the copies have not all been transferred, I could certainly desire the more recent daU: 
by Kootouzoff to bp. introducpd instead of ... Mouraviev'A route .... 

1 DDn. aM (I~), 12-3-39. I DDn. 354 (20-1 ), 26-3-39. • Markh .. m (388 ). • BO BC. 13 1/11141 
( 167-69 ), 30-6-41. • Note the very small inorease for .xtra copi.... • DDn. 297 ( S ), 6-5-34. 7 DDn. 
315 ( 5-6),30-1-35. • the lame estimate offered 200 copiel for Ra. 620 and 50 {or Ra. 500 • DDn 284 
(208 ), 13-11-32. • . 
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.Ascertain from Mr. T688in at what price the copies ought to be disposed of. 80 as to cover 
the expence .... You will then ... wa.it on Mr. Swinton and learn whether it is the pleo.sure of 
Government that the copies should be sold at the sa.id remunerating price .... I have applica. 
tions from gentlemen here [~Iirzapur 1 to be supplied. paying for the 8Bmel . 
to which De Penning replied that 
Mr. Ta.ssin has not made any !(1'Bat progress in the map owing to an accident that occurred to 
his press. whioh ... went to pieces from too great a presaure. He llU~. however. got the upper 
half on a stone ready for striking off. and Mr. Graham has furrtished ... as muoh of Koutouzoft' •• 
data a.s could be admitted. A proof shoet will be forwarded as soon B8 impression is znade 
as also 5 copies of the plan for the uso of your office. • 

With respect to the price .... Mr. Tassin can give no information. That will rest with 
the Secretary. Mr. McNaghten. [213 n.3 1 in the room of Mr. Swinton who ha.s retiredi . 

Amongst many other maps published by Tassin were; 
Map of lite Cily and Env.'rOM of CakuU;a. construoted ohiefly from ~ior Sch .. loh·s map. and Capt. Prinsep'. 

survey. of the Suburhs. WIth tbe latest Iwprovement.! and topographical detaIls by J. B. T .... in. Caloutta. 
1832. Soale 4. inches to .. mile [ m. 13 p. 

Map of lite Posl OJfiu Slalions and po.t IInd BA1Igy routes throughout British India .... from matsriall 
oollected and arranged by Captnin T. M. Taylor [ ID. 506] ... for the OBe of the Poet Office Department of the 
three Presidencies; Scale 90 mile. t<> one inob '. 

TtJ8Bin'. At/& of IM Gangt.ll. 1835. Map of the Rivers Hooghly. Bhagruttee. Jellinghee. Ganges. &lid 
Jnmna. from Calcutta to the Himnlaya Range. Compiled from the most aocurate surveys .... On 7 sheets 
with "n index map'. In bound volume 13l inches by 20; Scale 10 miles to It inohes .... 

TtJ8Bin·. AIla.9 of /M Delt4. 1840. Inland Navigation in Enstern India. Cha.rt delineating the river 
navigation to Assam from the Presidenoy by the ~oondurbwn P ...... ge. BB well ... by the Jellinghee and Math ... 
bhanga Rivers: &Iso to Chittagong. Dac.a. Mymensing. and Silhet .... Lithographed by order of Government 
and published with an iDdexed map .... Calcutta 1840. Scale 4 miles to an inch. Ono volume, large qto'. 

Map of EM/u" A.ia. comprising China. part.. of Tibet and Mongolia. Bootan. A .... m. Burma. and Eaet..m 
Bengal. _. by J. B. T ..... in. 1840. Scale about 104 miles to inob. 

Map oJ Norl" Weal Frontier of Briti8" India. J. B. To.esin. 22 miles to A1I inch. 1839. Price Ra. 16 a 
copy [293]· 

A Nt1D and Improved Map of Ih£ PrOf}ina.s of Bengal and BellO, . ... SoaJe 8 miles to an inoh. 1841 [ 286]'. 
Map of Singapore. DraWII by J. B. T ..... in from a.ctual survey by G. D. Coleman. 6 inches to a mile'. 

The map work of the Government Press was defective. "even in everyday plans 1/; 
The productions of that press. instead of improving. B8 might reasona.bly be expected with 

time and practice. have gradually deteriorated .... The defects ... are tha.t the lines of routes. 
instead of being clear. are jagged a.nd broken-that the lines marking the meridians and 
paro.11els ... are in some places of an enormous thickness. and in other almost obliterated-that 
in ma.ny instances the names ... are smudgod. in others the hair strokes are too thick. in others 
again the letters are fa.int as shadows-that the courses of rivers are delineated in tbe rudest 
manner by rigid lines instead of ... graceful curves. In mOony cases these lines too are smudged. 
the others blotted. a.nd in other the fine strong lines ... run into each other. 

I ha.ve long had reason to be di8!IQtisfied with the productions .... but I had hoped the defects 
'Would ha.ve been remedied without my troubling you on the subject. ... I am really quite 
·ashBmed to allow plo.ns so badly executed to issue from my office bearing my signature. ... 
The bla.me does not lie with me, for the drawing on the tra.nsfer paper was entrusted to a 
mpable draftsrnan. and appears to me to be 80 very neat performanceD• 

Dr. Rind, Superintendent of the Press, received these strictures" with the deepest 
regret". but blamed the transfer drawings received from the Survey office. and 
though anxious for better results doubted whether 
highly finished dra.wings could be expected from a native upon 16 rupees per mensem .... I 
might...have applied for Mr. TBBBin's services .... but I WII8 unwilling to incur the expense. I 
would ... suggest.. .employing him in a.ny future works of the kind. the more especially as his 
great quicknesa in dro.wing ena.bles him to ma.ke hi. terms extremely moderate. The late· 
lamented Captain Prinaep [Ill. 495-6 1 often declareri to me that he never in India met with 80 

ma.n who draw !DBP" 80 rapidly or RO well o.s Mr. Ta.8Binlo. 
Not only did Government refuse to s!l.nction the employment of Tassin, but they 

refused the Surveyor General's request to start a press of his ownll [339]. The 
Directors indeed thought the Government Press was doing useful work apltrt 
from the printing of maps. and suggested that it mightta.ke in work from "the 
mercantile community of Calcutta. "11 • 
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In 1840 Dr. Rind was given leave on medical certificate and died at sea. In 
appointing Arthur Sanders of the Quartermaster-General's staff to relieve him, the 
Governor General noted that, 8S the "diffioult and delicate work" of the map branch 
is "exceedingly defective, ... I ho.ve authorized Lieut. Sanders to apply the Ra. 200 
monthly, which will be saved from Dr. Rind's salary, to its improvementl". 

The work of the press was now split into two parts: 
The copying of papers and forms to be atta.ched to the office of the Superintendent of 

Stationery, and to come under the ... Military Board. '" The map and drawing branch ... to be 
transferred to the Surveyor GeneraJ.'s Department, and to be conducted by Lient8nant 
A. Saoders, with a saJ.ary ... of 100 rupees a month. These alT6ngements will leave 200 rupeea 8. 

month, besides the 200 ... ordered ... to the improYement of the map dopa.rtmenti. 
When he first took over charge Sanders hesitated to 

tell beforehand the time and labor necessary to make a copy on transfer paper of a compli
cated or extensive drawing .... The rainy season is the very worst time in every point of vi_ 
for lithographic work, and should the maps be now executed, a double copy of a drawing 
might be necessa.ry, which would of cou .... e very much increaae the expenae .... 

As the multiplication of map.~ by lithography is ( in addition to its correctness and rapidity ) 
more cheap than by hand, if three copies are required, the chances of accident may not be 
worth taking into consideration3 . 

The demand for geographical and revenue maps was never ending: 
The estsblishment ... is too inefficient to admit of ... work being promptly executed and, besides 

the map of Afghanistun, of the district of Jynteea, and several hundred Chittagong pl&llB 
[ 209 J, ... there are a great number of pergtmnah map" of which copies are required. . .. 
The present limited mE'ans of the Government Lithographic Pre"" presents the sole obsta.cle to ... 
mUltiplying th" existing want of maps4. 

Machines and stones had to come from England, though Shortrede reported 
from the Karara Series in 1\firziipur that he had fOlmd a sandstone that might be 
used. Specimens were sent down to Calcutta, and a pensioned assistant, c. H. 

Burke [ 397], spent some mont.hs in further search6 without SUCCE',se. 
In 1841 the Board of Revenue at. Allahabiid, having established a press of their 

own [ 288 ]6, called on StephE'n who was closing his surveys at Hamirpur [ 227 ] 
to prepare his own district maps for transfer to stone, a.nd Bent him 
six sheets of lithographic paper and lithographic ink. You are to write on the paper precisely 
as you would on drawing paper, merely observing the following precautions; the ink is to be 
rubbed up every I:im" it is used witb warm water in the same manner as Indian Ink, to the 
thickest consistence ... possible to write with. This must be particularly attended to, as of 
course the draftsman is anxioWl to dilute it as much as possible to save time and trouble .... 

The parts written should be lightly covered with papE'r, and carefully kept from being 
rubbed, and from grease and stains, as the ink being of a greasy nature never dries properly. 
and would come off if rubbed with a cloth or any rough substance7 • 

Thomas J ervis was a keen lithographer. After his retirement he started a priva.te 
press of his own in England, and did important work in producing maps of the 
Crimea for t.he war of 1854. Of the press in Bombay he writes that, before 1840, 
my brother, Colonel George Jervia, now Chief Engineer, conducted the newly formed litho
graphic pres.. [m, 384]. ... There was one desideratlUn, however, we could not accomplish ( and 
indeed, the same remark applies to all other presses throughout India, not excepting ... Calcutta. ). 
viz., maps and pictorial illustrations .... They could not be done for want of Artists; often for 
lack of materials ... and funds ... , Offioers of the staff and engineers alone understood the subjects. 
And, he might have added, Jean-Baptiste Tassin. 
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CHAPTER XIX 

ADMINISTRATION 

Surveyor General ch Superintendent Great Trigcmometrical Survey - Deputy 
Surveyor General; Revenue Surveys - AllaMMd 1830-37 - Oalcutta, 1838-42-
As.Hstant SurveyO'l' General, 1838-42 - Deputy Surveyors General, Bomhay ch Madras, 
1830-33 - Accounts. 

THE following is a list of Surveyor Generals and Superintendents of Trigono
metrical Survey who held office before 1830 [I: 260-1, 265; n, 295, 299, 
305-6 ; m, 300-1, 307-8 ]. 

Bengal MadTtU 
J"mes Rcnne.1I .oo 1767-77 Colin Mackenzie 1810-16 
Thoma. can 1777-86 
Mo.rk Wood 1786-88 India 
Alexander Kyd 178~94 Colin Mackenzie 1816-111 
Robert Colebrook. OO' 1794--1808 John Hodgaon oo. 1821-23 
John Ga,..tin 180~13 Valentine Blacker 1823-26 
Charles Crawford ... 1813-11; John Hod~.on oo. 1826-29 

Henry Wa pole ... 1829-30 

Bombay Trioonom,rrical SUrtley 
Charles Reynolds oo. 1796-1807 William Lambton 1800-23 
Monie. Williams oo. .oo 1807-15 George E"erest 1823-26 

Everest sailed from India on sick leave on 11th November 18251• Whilst in 
Englan.d he was, on 25th August 1829 [m, 301], nominatAld by the Court of 
Directors to be Surveyor General and Superintendent of t.he Great Trigonometrical 
Survey, the first officer to hold these two important posts simultaneously. To 
facilitate his valuable work collecting new instruments and visiting scientific 
surveys, he was put on special duty during 1827. Several extensions of leave, six 
months at a time, were granted on account of health, but in sanctioning a final 
extension the Directors warned him that it was essential that he should reach hie 
presidency, Bengal, before the expiry of five years absence2• Sailing from England 
in June 1830 he reached Calcutta on 6th October, and took over office as Surveyor 
General on the 8th, holding it without interruption till December 18433• 

When Herbert, the Deputy Surveyor General, was appointed Astronomer at 
Lucknow in December 1831, his duties as Superintendent of Revenue Surveys fell 
on the Surveyor General until Bedford's appointment six months later {320]. 
Bedford's office was then moved to Allahabad, and on his own move in December 
1832 [4,24] Everest left De Penning, Graham, and Barrow in charge of the com
puting and drawing offices and the instrument repair workshop respectively. Whilst 
he himself visited his surveyors in the field, travelling via Mirzapur, Saugor, Gwalior, 
and Agra, his field office travelled up by river under charge of the Registrar, and 
joined him in MU8soorie in May 1833 [172 ]4. Everest then made his personal 
headquarters at Mussoorie till September 1843 [II2, I63 ], his offioial field office 
moving to Dehra Diin in January 1834 [ 165-6 ]. 

Whilst devoting all his energy to the prosecution of the Grea.t Aro, he kept 
close control of everything to do with the Great Trigonometrical Survey-the field 
parties, including that in the Bombay Deccan-the instruments and the computing 

1 CD. Mise .• 68 (2837) ; rom Corr .• 10-5-30. 'en. Mi6e .• 1092, 1108, ~& 20-6--30. 3 DDn. 285 (6)) 
1-10-30. • DDn. 2~3 ( 190-201 ). 16-1J-32; BMC. 10-11-32 ( 100). 
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office at Calcutta. He gave little time or attention to topographical and geographi
oaJ surveys, and left the revenue survey entirely to his Deputy [.12.1 I. Hi. 
correspondence with the Military Department of the Government of India. [97 ] 
W1l8 heavy and steadily increased and, whUst his own letters and reports ran to 
great length, he continually urged his officers to keep their references to him to an 
absolute minimum [ 3.1-4). Of his OWll uual post he Wl'ites ; 

There W8B not o.t my disp0831 a aingle individual on whom I could rely for ... efficient. 
aid .... This difllculty was onlmnood by ... my now holding two situations .... That of Surveyor 
General called for my constant presence in office to conduct 0.11 the busine88 and corres· 
pondence relating to the Geographical Department .... The other, Superintendent of the 
G.T.S., required me to be perpetually in the field, to instruct ... and to take an active part 
in ohserving1 [343 ]. 

Early in 1835, during the measurement of the Dehra Diin base-line, Everest 
was taken seriously ill. He was confined to bed for two weeks in February, and 
again "from May to the end of October with little intermiBBion". Receiving an 
order that, in the event of his having to take sick leave, he should hand over to the 
senior officer present, he replied that 
there is no officer o.t my he&dquarters. All are busily employed in the field, and I cannot 
withdraw any of them without putting a atop to some part or other of the operations. I... 
forward a list of all the officers under my ordera ... that the Hon'ble the Governor General in 
Council will select anyone of them ... to receive charge of the public property .... 

Though it is not my intention, whiiat any chance of my reoovBry remains, to quit the opera
tions of the Great Arc, yet I.. .forward a medioeJ statement ... by Or. Gray, from which it will 
be clearly seen that the labour is too much for me, ... that 1 run great risk, and ao aay the 
other medical gentlemen-Be it so--l am willing to run such a risk-but I hope it will be left 
discretionary with me to return to the Pre8idenoy 68 soon 68 I feel that I can no longer re· 
main with safety. ... . 

The climate of Calcutta [ 319], ... bad enough, never diaagreed with me 90 much &8 that of 
the Upper Provinces, and perhaps on my arrival there I may continue to perform the dutiea 
of my situation without ... a voyage to sea. Nen to my carrying on the work myself, my being 
able to direot ... the operations is the most likely to forward ... the Great Arc to a eatisfaotory 
oonclusion, and though the former should be impossible, the latter may be perfectly practicable. 
1 certainly have no intention of proceeding to sea whilat there is a possibility of avoiding itl 

He was authorized to bring Waugh in to headquarters to take over charge if it 
became necessary, but "in the unfortunate event of your unavoidable absence the 
expediency of continuing ... the Great Arc will be taken into consideration". Though 
he soon regained his wonted vigour on the return of the cold weather and the 
resumption of active field work, he was glad to have Waugh with him r 39]. 

Mter Lord Auckland's arrival as Governor General in 1836, correspondence 
increased and interfered greatly with Everest's field operations and other pro
fessional work, whilst t.he new Governor General fretted at the continued absence 
of his Surveyor General from the Presidenoy, and at the great delay of professional 
advice and reports [2cn-8]. Although Everest submitted a full and lengthy pro
gress report in August 1836 [ JIo], he was preBBed for another the following year. 
This he delayed as he was fully occupied with comput.ations and office routine, 
a.n.d was so ill on his march down to Sironj after the rains of 1837 tha.t he could take 
no part the remeasurement of the base-line. Receiving a peremptory reminder, he 
wrote a lengthy apology ; 

I did not myself quit the fleld until the month of May [ 1837] W&9 somewhat adV&.Dced, 
and then I arrived at headquarters jaded to death by the night work of the observatory at 
Kaliana. Moreover, the ourrent busin888 and money matters of the office had on thnt account 
fallen into arrears, which it W&9 my first duty to bring up, and l68tly my partiea ... under Lieut. 
enant Waugh did not lUTive nt my headquarters until near the middle of ... June [ -11 ]. 

The question then ... wa8 not aB to the propriety of drawing up ... the report, ... but &8 to 
which busine88 was firAt to be attended to. the computations or the report. I decided that the 
former was, and, IWI I ('ould not do both simultaneou81y without a relL"onable prospect of 
spoiling both, ... the report was postponed. ... 
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The II1IWI8 of computations W68, however, too great to he got through in the ahort Bpaoe 
between the middle of June and the middle of September, and ... much remaina to be don to 
its completion. '" I was again in the field ... on the let Ootober .... I lUll really very m:ch 
concerned that I shollld ... have disappointed ... Hi8 Lordship, but...the moment I return to 
my headquarters, I will proceed to take the d88ired report in hand, and make it 68 full d 
infonnatory as I possibly can. ... W1 

I beg to draw ... attention ... to the difference between my Department B8 it at preaent 
stands and B8 it stood in 1822 [344]. There were then 

I Surveyor General of India at Calcutta I Deputy Surveyor Ganeral! at Caloutta. 
1 Superintendent of the G.T.S. of India 1 at Mw. 
1 Chief AssiBtant to the.... I.... .. at Bombay 
The Surveyor General WBR constantly at headquarters, and though he drew a higher IIBlary 

than I dol, yet he never took the field, or stirred from home. The Deputy Surveyor General 
WB8 also conatantly at headquarters ready to aid his superior. 

The business of the other two preeidenci88 was managed each by its own Deputy with an 
effioient establishment, ... and neither took the field .... 

The Superintendent of the Great Trigonometrical Survey rarely, if ever, took the field 
and never in triangulation [III, 2Z3, 237 ]3. His Chief Assistant, your obedient l!8rvant ,...; 
the fag of the G.T. Survey ... and perpetually in the field'. ... ' 
[in contrBBt there are now] 

1 Surveyor General-who is also Superintendent of the G.T. Survey, who WB8 once told iD 
a letter from your office in 1833 that he is expected to be always in the field, and who generally 
has been so for 8 months of the twelve. 

I nominal Deputy Surveyor Ganeral of Bengal-who haB been from the time of his nomina. 
tion absent from his superior, and has never afforded him one atom of B8IIistance, or ever done 
one hour's duty in that station [ 320-3 ]. 

No Deputy Surveyor GaneraJ at either of the other presidenoies--at which the control of 
every survey in progress h68 been thrown into the mass of duty which overwhelms the office 
on the Bengal side of India [ 327-8 ]. 

There is, it is true, BD astronomical assistant of the G.T. Survey-who renders BB much BBsia
tance to me 88 I.. . rendered to my superior-but with this difference, that he Wld I are fellow 
labourers in fatigue BB in other duties, and between us we do double the quantity of work 
whioh would otherwise be accomplished by either. But LieutenWlt Waugh takes no part of 
the duty of the Surveyor General's office. ... 

All my other officers, Lieuts. Boileau, Renny, and Jones, eaoh have their own ... busiDl!B8 to 
attend to ; are neither of them permanently at headquarters, and have never rendered me the 
slightest shadow of BBsistance in ... my office busineBS. ... 

The office of the Surveyor Ganeral must fall into arrears, and-when one man is thus 
called on to execute duties for which five p81'8ons ... were not deemed too many-... the mBrvel 
is, not that such a result should take place, but that it should so long have been ... warded off. 

I scarcely know how to describe the drudgery to which I have been subject. '" There are 
88 yet few arrears of office, and though in Rome .. .instances business has been omitted, ... yet 
those instances have been marvellously few. ... Even now I BIn transgressing the rules laid 
down for me by my medical adviser, at the risk of inourring a relapse, for quiet and repose 
have been prescribed for me BB the only chance of recovery from my late illness5• 

During his illness at Sironj Everest had left the measurement of the baae-line 
to Waugh, his Astronomical Assistant, and when Waugh marched south to Bidar 
[41-2], Everest marched back to rejoin Barrow and the BBtronomical circles at 
Kaliiina, and again insisted that he could no longer carry on his office work unaided; 

My late illness at Sironj h ... ~ convinced me that I shall no longer be able to endure that 
inc_nt toil of body and mind which I have submitted to in silence for the IBBt 5. y8&l'8. 

I have partially succeeded ... in carrying on that duty formerly allotted to six persona, and .. . 
believe tbat I have left nothing to be desired. But the mental and the corporeal exertion .. . 
haB at length born me down, and reduced me to the brink of the grave ... , 

There ie a vast deal of computation now in my office which ... is my first and most imperative 
duty. _ .. and this will require my constant superintendence for the next six months. During 
that period I can give but a very partial attendance even to the current business of my offioe, 
and shall be utterly unable to draw up the Report called for, ... unless the Deputy Surveyor 
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General, who is, I am informed, "n able man of business, receive ordel'A to ... join my headquart,,1'II 
.. t Dehra. OO' The presen('e of an able Deputy is absolutely indispensable tooo.the current 
business of my Dep"rtment1 r .14.~ ). 

The following month he met the Governor General at SahiLranpur, and ex-
plained that it would require "two to three years to finish his measurement of the 
Great Arc, and it is then his intention to return home". Producing a medical 
report which emphasized his need for rest, ho, a~Bu.red "Hi.s Lordship.oothat, .while 
80 interesting a work as tho Hreat Arc of IndIa IS In questIOn. I have no desIre to 
avail myself of this cE'rtificate, 01' to shun any reasonable toil and exposure "2. He 
pressed for an ablo officer to assist with the work at headquarters3

• 

Bedford was directed to take over charge of the Calcutta offices from October 
1838, in addition to the revenue surveys [325 ]. and thus become Deputy in actual 
practice as well as by designation. The appointment of an Assistant for oharge of 
the field office at Dehra Dun was also sanctioned [326-7]. Everest gradually 
threw more work on to his Deputy, and in 1840 he directed that, as the 
accwnulation of computations connected with ... the Great Arc and subordinate meridians. and 
oo.arra.ngements for their further prosecution. oo. leave me no time whatever to attend to the 
topogra.phiclll 8urveys.oounder the Madra.s Presidency, oo. I am instructing the officers in charge 
ef the Hydera.ba,l, Sllolem, and Nollore surveys to put themselves in comullmication with you. 
". I have ... given instructions that .. 11 documents oonnected with thoae surveys be made over 
to you; ," you willoo.attend to them, referring ... to me when".absolutely necessary' [248, 32 5]. 

Early in 1838, possibly when he met the Governor General, Everest learnt that 
the Directors, as a oonsequence of his serious illness of 1836, had taken the pre
caution of nominating his successor. Their selection was a curious one, Thomas 
Jervis of the Bombay Engineers being appointed "Surveyor General of India pro
visionally, on the resignation, death, or coming away of Major Everest [ I I ] "'. 

Jervis' survey of South Konkan between 1822 and 1830 had not been ofa high 
order of accuracy [Ill, 126-7; IV, j08], but he was ambitious and a good show
man, and had produced well-finished maps that had greatly impressed the uncritical 
members of the Bombay Government and, what is more surprising, the scientists of 
the Royal Society in England, and through them the responsible authorities at 
India House. Jervis had made his opportunities whil!!t on furlough, 1836-7, at a 
time when the Directors were an.'dous about Everest's health and the possibility of 
his having to leave India. 

Fortified by this official appointment, ,Jervis gave a lecture to the British ASBocia.
tion8 in which he gave an account of the surveys already cmTied out in India, and 
indicated the lines on which future work might he extended under his own direction. 
The scientific societies of London were so much impressed that they submitted a 
combined address to the Court of Directors, signed by "t·he Presidents. Vice
Presidents, and Fellows of the Royal Society, tht' Geological Society. and the 
Royal Geographical Societ.y", in which they elaborated these proposals. Jervis 
had his lecture and the address, and several leUers, print.ed for private circulation, 
and sent a copy to Everest, who was indignant at the presumption with which his 
successor-designate had announced his programme, as it were over his dead body. 
He retorted by writ.ing "A Serie.~ of Letters addressed to His Royal Highn"88 tht 
Duke of Su.3sex", President of the Royal Society', in which he scoffed at the pro
posals, and made a stout defence of the conduct of the work under his own direction. 
These letters appear to have been ~Titten at intervals during 1839, and were pub
lished in London at the end of that year. 

F~ding after his return to India that Everest's health was thoroughly 1'6-

estabhshed, and that he showed no signs of early resignation, Jervis applied through 
the Bom~ay Governmen~ to be given charge of all surveys in Madras and Bombay, 
a suggestIOn that was rejected by the Governor General and the Directors ; 
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We entirely approve of your refUS6l to comply with Major Jervis' request to be appointed 
DE'puty SurvE'yor General for Southern India, with Belgaum for his headquarters. 

We cannot a.llow of any orga~ic change in the system of carrying on the'I'rigonometrice.l 
Survey under the personal supermtendence of the Surveyor General in the field, or of 
material alteration in the system by which the other duties of the Surveyor General are Iimi~: 
to geographical and topographical delineations. . .. 

Sh~uld Lie~tenant Co~o~el Everest resign his offi~e .and be suoceeded by Major Jervis, 
we deSIre that It may be dlstmctly understood that ... he wIll bo both willing and able to follow 
out and adhero to the present ostablished system'. 
Leo.rn.in.g from Everest of his determination not to leave India before the Great 
Arc was completed to his entire satisfaction [II, 317 ], Jervis resigned himself to 
the inevitable, and left India at the end of 1841. 

An account has been given elsewhere of the non-professional Survey Committee 
which the Governor General set up in Calcutta with a view to control the programme 
of geographical mapping that Lord Auckland was anxious to push forward, regard
less of the Directors' orders on the subject of the quarter-inoh Atlas, and the 
Surveyor General's responsibility [ 297, 302]' Another order-not endorsed by the 
Direotors2-provided that a.~ soon as Everest had completed the Great Arc he should 
transfer his headquarters to Calcutta, and that the next Surveyor General should 
entrust the field-work of the Great Trigonometrical Survey to a junior officer, and 
make his own headquarters at the Presidency as professional adviser to Government 
(21, 2g8-g]. Everest had no desire for life in Caloutta [315, 3I9] ; 

There is no method of getting ... good work from any establishment so sure 68 by keeping 
all members of it in good health .... Some men's constitutions are peculiar, and the climate 
of Calcutta may suit them, but considering that the peculiarities of talent ... e.nd disposition 
are more essential to ... a Surveyor General thall the ... adaptation to a particular climate, perhaps 
it would be a more prudent arrangement to ... decree that the Surveyor General's office should 
be fixed in such part of India 68 would most conduce to maintain him and his subordinates 
in sound health ... of body and mind. 

I can see no object gained by keeping the Surveyor General at the Presidency, unless he 
were admitted to the Counoil Board, and allowed to deliver his statements and opinions viva 
voce, which certainly might save a vast dea.l of trouble and ... correspondence .... The Surveyor 
General ought ... to be as near as circumstances will allow to ... the most important portion of the 
operations. . .. The operations of the Trigonometrical Survey of India form not only the most 
important, but the only important portion ... in-as·far-as permanency is concerned .... 

I quite concur in the opinion of the Honourable Court of Directors as to ... uniting the offices 
of the Surveyor General and the Superintendent of the Great Trigionometrical Survey in one 
person, but then the person selected should be intimately acquainted, both practically and 
theoretically, with the working of all parts of the machinery3. 

Everest had long given notice that he wished to retire when all work connected 
with the Great Arc had been brought to a successful olose [317]. The remea.sure
ment of the Bidar base-line in December 1841 was the final task in the field, and there 
then remained about two years' work on the computations, adjustments, and reports. 
After Jervis retired, Everest began to push the olaims of Andrew Waugh to succeed 
him. In June 1842 Waugh applied formally that his name should be put before 
the Directors, but this the Supreme Government would not undertake, though the 
Governor General's private secretary told Everest that, 
if it lies with the Indian Government, ... \Vallgh's claims will meet with Il. f .. ir and full con
sideration from the Governor General. '" You are the best judge of the fit man to carry on 
your operations, and of course it was with pleasure that I read your strong recommendation, ... 
68 I really think him the able"t person for your successor". 

Everest pleaded strongly that the two offices should continue to be combined 
in one person, and that the Surveyor General should make his headquarters within 
olose reach of his trigonometrical parties rather than at the Presidency; 

The Court of Direotors have expressed their detennination that the offices ... sha.ll be held 
by one and the same individual, and not only has this original resolution been in no ~ise shaken, 
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but manifold confirmatory orders have ... been isaued, ... and so strongly worded as to leave 
DO doubt whatever that my Hon'ble rnBBters intend finnly to abide by their purpose. 

It is the wish of His Honour the President in Council that the Surveyor General should be 
at the Presidency, but BB that would be ... contraryto the repeated desire of the Hon'ble Court of 
Directors, and would involve the necessity oL.returning to the exploded system of having a 
Superintendent of the Trigonometrical Survey in the field, in addition to the Surveyor General, 
... I. .. recommend that ... the subject should be referred to ... the Hon'ble Court .... 

Calcutta is of all places in India perhaps the most objectionable [318]. Its hot, damp, and 
unwholesome climate-I speak from my pemonal feelings---<:ramps and disables all vigour 
of mind and body. It! confined state, blocked up on all sides with walls and trees, permitting 
no elbow room, and offering no available spot of ground on which platforms may b~ put up, 
and instruments have a free range whereon to try them and their powers-the fBBCination of 
its society, too attractive to be resisted- ... these and many other features ... are quite con· 
demnatory of Calcutta 68 a site for the Surveyor General and Superintendent of the G. T. Survey 
of India .... The project appears ... analagous to that of attempting to improve the powers of 
the falcon by clipping its wings, and confining it in a hencoop or dovecot1 . 

In November 1842 Everest submitted his official application to resign, strongly 
reoommending that Waugh should succeed, and pressing this with a personoJ letter 
to the Chairman of the Court of Directors ; 

I shall presume that it is the fixed intention of the Hon'ble Court to adhere to their often 
avowed determination tu have no otl,,'r system of survey ... in their settled provinces of India 
than that pursued in the G.T. Survey of India at the present day .... I cordially concur in the 
deoision ... of having no other system for the fonndation of their AtJ80S [303, 309] .... 

But a Trigonometrical SurVEY cannot be conducted by any person without ... apprenticeship 
and troining in the fiekl, combined with a respectable portion of mathematical knowledge .... 
It would be as consistent to expect a person to lead in a concert without learning the rudiments 
of music, BB to look for efficiency in an untried practitioner in Trigonometrical operations. . .. 

I have taken great pain •... to train up an efficient establishment .... It is not now, 80S it 
W&l! in 1825, to search for a fitting person to fill my seat, and search in vain [ lIt, 308 ]-1 am 
no longer necessary to the work-there are several proud to call themselves my pupils, ... all 
quite 80S uble ... to carry on the work, ... Waugh, ... Renny, ... Jacob, ... Loga.n .... 

The Great Arc of India has been brought to a concluaion, and the portion executed by 
myself and my subordinates ... north of Bedar ... is, I am proud to believfl, a.a perfect a perform. 
ance as monkind yet have seen .... I have done my portion, and what time and cirGum. 
stances would not allow me to execute myself I hBve deputed to younger and more active men, 
who are better able to endure fatigue. By far the larger portion ... thlll' deputed h&& been 
effected by Lieutenant ""augh, my Astronomical Assistant .... His talent3, acquirements, 
and hBbits, a.a .. mBthematician, (L scholar, R gentleman, and 0. soldier, are of .. high order, and 
aB such J feel that in recommending him as n fit person to succeed me, I do but perfonn the 18&t 
essentiBI service ... to ... maRtel"R from whom I hnve received so many acts of kindness' [ -357]. 

To the Deputy Chairman he added that 
there are but few officers in India who have ever had any experience in Trigonometrical opera. 
tions, and ... those who have only been accustomed to the ruder modos of surveying would have 
much to unlearn before they could b(lgin to Iflarn aught [ 353 J .... If your Hon'ble Court had 
the whole world at your disposal wherefrom to select a person whose sum total of practical 
skill and th"oretical attainment, powers of endurance, Bnd all other essential qualities were a 
maximum, Lieut. \Vaugh would be the very porson of your choice3 . 

In their letter of 3rd May 1843 the Directors recorded their appreciation of 
Everest's distinguished services, and sanctioned the appointment of Waugh to 
succeed" on a salary of rupees 1,500 per mensem, with the pay and allowances of his 
regimental rank" [III, 346 ; IV, 328--9]. Regarding headquarters they added that, 
in consequence of the completion of the Great Aro, '" Lieutenant 'Vaugh wilL.be enabled to 
give early and effectual attention to any references which you may have occasion to make to 
him .... We ... hope that you will not ... withdraw him from the duty of superintending in 
person the operations of the meridional surveys for ... ensuring his presence at Calcutta. . .. 

The Surveyor General's headquarters should, for the next year or two, be at Allahabad 
or Ben ares, 80S being central positions for thfl Trigonometrical surveY" in progreR!l. Th" Deputy 
Surveyor General will be stationed o.t Calcutta4 . 
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On the break-up of the two pa.rties tha.t had been engaged on the Great Anl 
and the transfer of their establishments to new work further ell.8t, the Superintendent 
of Trigonometrical Surveys would be free to pay visits of inspeotion. Everest h d 
already been on a tour early in 1843, visiting Du Vemet, Waugh, and Logan [64 7t] 
He writes to the Collector of Moradabad ; , , 

I was in search of my trigonometrical parties, who o.re, as usual, never to be heard f 
until one arrives in their ~ediate vicinity. 1 fell in with the first po.rty, ... that und~r::: 
George Logan Esq., near B1Jnour, at an obscure place called Mahesri, and shall halt here until 
the rain subsides, which.1 conjechlre will be till the 29th., on which day 1 propose making the 
first march in the followl.IIg route ... [ to ] Morii.dabiid, 3rd February. 

From Morii.diLbiLd 1 intend to go to Rampur, and thence to ... inspect 80 party under ... Captsin 
Waugh, whom ~ oxpect ~o moat .in the neighbourhood of Pilibhit [67]. ... After having 
inspected Captam Waugh s operatlOns, 1 propose returnmg westward to inspect other parties 
in the neighbourhood of Anoopshahr o.nrl Bulandshahr'. 

He made plans for the journey to Calcutta where he proposed to hand over' 
I...recommend that a8 soon after the end of the rainy season as travelling can be comme~ced 

with due rega.rd to the sBofety of the records and the health of the establishment, the portion 
of my office in the field be allowed to proceed to the Presidency by water. I beg to specify 
the 15th September 80S the day of starting. 

1 wish to take Captain Waugh with me to CaJcutta, beca.llBe ho will then be a.t ha.nd to reeeive 
cha.rge at ... my embarking for England3. 

As a necessary preliminary he applied to the Aooount&nt-General for 
the prescribed certificate of there being no demands aga.inst me in your office, for the wa.nt of 
which I cannot send in my formBol application to resign. ... As I have for years studiously 
avoided adva.nces of money, and always expended my own funds on the public account when 
neceBS8ry, ... this certificate, ... 88 far as cash is concerned, can involve no difficulty whatever, 
I may have demands aga.inst the Government, the Government ca.n have none against me .... 

Public property standing at my debit ... mu~t be equa.lly free from complication. 1 have 
given Captain V.'augh ... access to 8011 my office docwnonts, a.nd ... he is quite conaentient to take 
the responsibility on himself, but he is n~turally anxious that ... my official records should be 
confirmed by ... your office ... . 

My p88Sage is taken, ... a.nd it will subject me to serious inconvenience if my a.rrangements 
are put off to the la.st moment on a.ccount of the want of timely permission to resignB. 
The no-demand certificate was duly attaohed to his application "to resign ... on the 
pension of a full Colonel"4. His resignation was gazetted under General Order of 
1st December, and he sailed in the Bentinck steamer on 16th, on which date Waugh 
succeeded as Surveyor General and Superintendent of Trigonometrical Surveys. 

Through Everest's energy and genius the shape and charaoter of the Great 
Trigonometrical Survey had now been determined, and the pattern set for its 
steady extellBion and for the cOllBtruction of worthy topographical surveys and 
maps. 

DEPUTY SURVEYOR GENERAL, REVENUE SURVEYS, ALLAHABAD 

Revenue surveys had been started in the Upper Provinces in 1822 by Hodgson 
as Surveyor General, and then administered by him as Revenue Surveyor Gener~l 
from 1823, and again as Surveyor General from 1826. When he took furlough ID 

January 1829, they were taken over by Herbert, first as acting Surveyor General, 
and then as Deputy S.G. and Superintendent of Revenue Surveys. On his transfer 
to become Astronomer to the King of Oudh at Lucknow, the charge WII.8 held by 
the Surveyor General till the question of successor was settled [ 314 ]6. The. appoi~t. 
ment WII.8 eventually given to James Bedford, who had started survey ID Rohil· 
khand in 1822. 

Office WII.8 to be located at Allahabad, so as to be in close touch with the Sadr 
Board of Revenue, Western Provinces, and was to be completely independent of 
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the Surveyor General. Everest was glad to be free of aJl respoDllibility for revenue 
surveys, though muoh disappointed at losing the assistance of a prof88llional Deputy 
at his own headquarters. The GovI'rnment order making this appointment issued 
on 11th June 1832, and Bedford took up duty about 10th September. Though 
he claimed the salary of Rs. 750 a month from 11th June, on the grounds that he 
had received orders on that date at Bareilly, it was ruled that he could not draw 
it until he reached Allahabad1

• 

The immediate business was a conference called by the Governor General, to 
which all officers interested in revenue surveys, both civil and professional, had 
been asked to contribute proposals, and to attend for disoussion. Bedford being 
compelled to ask for two months leave, the conference had to be postponed till 20th 
January 1833 when Lord William Bentinck presided in person. Drastio ohanges 
were made in the system of survey, and the raising several new survey parties 
was ordered [7, 21 3-4]. 

Bedford asked for It special allowance for inspection tours, 
which, ineluding a week'R halt at each survey pamp, will tako ... ahout 4 months. 'D,e bulk of 
my otlice would of course remain at Allah!>bad, and one writer ... answer all common purposes 
during the deputatiun ... , The opening of the roads after the rains appears the most eligible 
time for NJmmenl'ing these visits, if considered necessary, and more particularly during the 
pr_nt yea,., .. s tho new arrangements would then probably be in full operation, .. nd a good 
opportunity be afforded of personally Meermining tho ditncultiesl . 

Tours of iDllpeotioDII were not in favour except for Revenue Commissioners and 
the like3, and it was "not oODllidered necessary at present that Captn, Bedford 
should travel to the districts in which the other surveyors will be employed", but 
as he appeared to have time on his hands it was proposed that he might supervise 
a small party near Allahiibiid, a suggestion he rejeoted as impossible; 

The task of verifying th" numerous returns ... would fully employ the emtire time of both 
the surveyor !>nd a well· qualified office a.ssi~tant, ... anrl...Ieave no I .. i"ure for other duties. 
Tho"e of my own situation, .. Iso, ar .. d .. ily increasing with the area ~urveyed, and the khasrah 
mea..qurement~ now entrusted to the Rovenue Survey Department hav ..... mllltiplied points of 
discussion and referonee. E"en if tim .. admittod, howover, whirh it dOllS not, th .. two duties 
seem likely to I~ad to embarrB8l<ment4 . 

He was then directed to raiso a special detachment for this Allahabad survey, 
which an a88istant, Henry Lawrence, should run under his supervision. Lawrence 
was, however, required elsewhere [214], and the Allahabad survey was postponed. 

Bedford certainly had no lack of work in the administration of his numerous 
field parties, with many officers entirely new to the work, and organization to be 
adjusted to the wishes of the Revenue Board and the district officers. Though 
working for the Board, he was not directly under their orders, and in many matters 
corresponded directly with the Government of the Western, or North-Western 
Provinces. Office accommodation was diffioult to find ; , 

The duties of my ollie .. could not be performed in an exposed building like Doorjun Saul's 
late prison <luring the high winos, dust, aocl rain, experienced about the end of January. '" 
TheRe duties w .. re "xpn'Rsly forbidden to bo conductod in the quartor;; which C('nt'ral l\I1'r1 .. y 
[n, 40-1 1 hml the kindneHs to offer for my p<'rsonal accommo,lation. 

I hl'd no resource, therefore, but to ""eure from 1st F"bntary, the most eligible of the few 
remaining places at the station, at a monthly rent far abovo my own present meanw;. 

As a professional surveyor with high regard for accuracy and preoision, Bedford 
was not prepared to sacrifice these for the sake of the increased out-turn and speed 
required by the Board [ 215-8]. He was particularly disgusted to find in 1837 that 
members of the Board had been consulting his own jtmior officers, Lawrence in 
particular, before issuing orders for accelerated progress without reference to him 
the Superintendent of t.he Aurveys. He concludes a letter to James Thomason' 
officiating Secretary to the Lieutenant-Governor, complaining of ' 
the undue influence whil'h tlw civil brunch of tlw SUT"")" is al'qlliring, and the evil will I fear 

'mIC. 23-4-33; UTC'. 1:1-,'-33. • from DSG., 26-t-33; BTC'. 20-5-33 ( 43 ). 
(698) [~'21 I. 'from DSG., 1r.-6-3~; 8T(1. 2-9-33 (16). 'BTC. 5-9-33 (34). 

'J.488. VIII, 1839 



322 ADMINISTRATION 

daily incl'9lll!le, unless the Sudder Board-leaving to the Superintendent the internal managa. 
ment and d~t&ils of ~s D~partment--confine themselv8fl to that generaJ control ... which aJone 
was, I co~celve, the intention of Government to con~de to t~em .... I 8dIl quite unconscious of 
ever having neglected ( even under many severe private trials) the duties of the office with 
which I have been honoured. It has proved no sinecurel . 

He had already on several occasions disagreed with the Board on the question 
of appointments and promotions of his professional staff, and had done his best to 
uphold his officers in disputes with the district revenue officials [230, 363 ] ; 

I have now been 16 years in the R(J\'enue Surv,,)' D"purtment, th(' I .... t five years 11.8 its 
head, anfl if unacquuinted with the c·haro.cti'r an(1 fair pretension. of thl' officers un(l(>r my 
control, should consider myself unworthy to hold the hitherto responsiblo office with which 
I have bc"n honoured2. 

Protest to the local Government availed nothing, in fact Thomason had strongly 
supported Merttins Bird in bringing in the new policy and the Government of India 
upheld them. Both parties were undoubtedly pleased when a request came from 
Calcutta for the loan of Bedford's services ; 

The number of Re\'enuc :-;urn'~·s .. .in tl1P Lower Provinces ... is very great, & the in con. 
veni"nt ",bsen('e of all high authority from the Surveyor G'm('r"'l'~ offict. hUll d"prived this 
quarter of all superint"ndenee but that little which tho Corrunitt"" have boen able to afford 
[ 2'J7-302]. As ... it is """1')' desirable, not only on the score of economy, but of unity of action, 
that such extensive op"ro.tions .hould be effectually Ruperint"nded, tho Governor would 
suggest...that...Captuin Be<iforti ... might advantageollldy be summoned to Calcutta for the 
enstling cold weather at least, ... in order that he may place the surveys of these Provinces 
upon a' proper uniform footing, and provide for the future supervision of the officers employed 
upon them.3 

Bedford took a few weeks clearing up at Alla.hii.bii.d ; 
If allowed to remain until tl,e middle, or ... end of nel<t month, the at· counts of the season 

would ... be made up-m)' annual report dispo.tched-·the map work of the season put in pro. 
gress_nd the Law Commission map ... finished with the general popUlation statements of 
the Western Provinces [ 231, 286]. If...the duty be of a temporary nature, I could then 
proceed to Calcutta for a couple of months, and make the same arrangement with regard to 
my office at Allahabad as on the two former occa.~ions when I went on short leave to the 
Presidency •... 

If ... my residence is protracted in Calcutta I should require the records for reference, and ... 
recommend that at least the writing department, if not the whole, be allowed to accompany 
me. I should thuB be o.ble efficiently to superintend the general work wherever I might be, 
whereas if left for any long time at Allaho.ba.d, the office would be comparatively useless without 
me, while I should myaelf be gree.tly embarra.ssed4 . 

The Board suggested that William Brown should be brought down to take oharge 
during Bedford's absence, but Bedford would not hear of this for, though senior IUI 

8. soldier, Brown was junior as surveyor to both Wroughton and Birnie Browne. 
When, therefore, Bedford left on 9th December, charge of the l!1ll'Veys was taken 
over by Henry Elliot, civil service, Seoreta.ry to the Revenue Board [289 n.3 J. 

On Bedford's arrival in Calcutta early in January 1838, the Board of Revenue 
of the Lower Provinces was direoted "to lay down such rules for his guida.nce IUI 

they may deem proper, conforming as far as may be to the practice of the Sudder 
Board of Revenue in the Western Provinces"&. For BOme months he was in the 
unsatisfactory position of not knowing how far he remained still responsible for 
his office staff at A..IJ.a.habii.d, and of being without facilities or status at the Surveyor 
General's office at Caloutta. He was still resentful towards the Board of AllahibBd, 
and a.ppealed to the Supreme Government; 

His Lordship having placed on record so decided an expreeaion of hie IICntiments, I cannot 
... press my genernlappeal against the conduct of the Western Board in the case of Captain 
Lawrence [217]. What ha.s already been urged will, I trust, sufficiently exonerate me from 
the respoll8ibility hitherto imposed respecting the general revenue survey expenBe8 in the 
North Western Provinces, and the instruments of the Department ( placed at my perBona.1 
debit ), over both of which I have now no efficient control. ... 
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I submit for His Lordship's consideration; ... I am obliged to keep up a II8Jl&mte eetablish. 
ment at Allahabad to look after my property, not to mention that with a buggy and hone 
uael_ at that station, I am ... hiring conveyanoe at Calcutta .... I am further compelled, not 
only to pay houae rent in Calcutta, but...to find accommodation for such office 811 the Lieutenant 
Governor hBB been pleased temporarily to authoriBe. 

The 10IIII to whioh I am thua aubjected actually reduced the value of my combined staft' 
aalary to about 1i00 per mensem, or 1_ than that enjoyed by a surveyor .... Aa three montha 
are now elapsed since I quitted Allahabad, and the period of my absence is still undefined, 
I ... hope that ... some temporary allowance will at le8Bt obviate a positive 10IIII1• 

The Governor General saw no reason for complaint·. After several months, 
however, it was arranged that Bedford should sever all connection with Allahibid, 
and take over charge of the Surveyor General's offices at Calcutta in addition to 
the surveys of the Lower Provinces. These changes came into force in October 1838, 
with the consent of the Government of the North·Western Provinces j 

It ... appears that Capt. Bedford has ample employment in the superintendence of the 
Revenue Surveys in Bengal, and that he feels himself hampered by the duties and responsibility 
still attaching to his post at AIlahabad. The arrangement under which the great bulk of his 
duties were transferred to the Seeretary to the Sudder Board of Revenue hBB WlBWered the 
purpose for whkh it was adopted on ... Captain Bedford's sudden removal. ... 

At the BBme tiroe ... the importance of ... the survey and settlement of these provinces requires 
great attention and high scientific attainments. It is also important that these qua1i£cations 
should be kept in complete subordination to the Sudder Board of Revenue, with whom the 
direction and superintendence of the whole must rest .... 

His Lordship proposes to attach to the Sudder Board ... a scientific officer 88 a secretary, 
who shall be the channel of correspondenceS. 
The outbreak of war with Mghiinist&n prevented the posting of any professional 
survey officer, and Elliot continued to administer the Western surveys until they 
were closed down at the end of 1842 [217, 229, 289-3]. 

Bedford continued to hold charge of the Surveyor General's offices in Calcutta, 
and of the surveys under the Revenue Board of the Lower Provinces, until he 
resigned on 1st January 1843, having served continuously in India without once 
leaving the country since his first arrival on 25th September 1809. No successor 
WlI.B appointed until Wroughton's return from furlough in March 1844. 

At no time after Bedford had taken over had Everest ever exercised any contro I 
over the revenue surveys, although the Directors had expressed their wish in 1840 
"that the general direction of all revenue surveys should be confided to the Surveyor 
GeneraI ... onIy 80 far as will ensure the application of scientific principles on one 
uniform syetem to the several surveye "4 [3 I 5 ]. 

DEPUTY SURVEYOR GENERAL, CALCUTTA, 1838-42 

When Everest returned in 1830 he found James Herbert holding office under 
WaIpole as Deputy Surveyor General and Superintendent of Revenue Surveys 
[rn, 306]. Herbert had long been closely assooiated with Hodgson, not only 
as surveyor in the field [rn, 33-5], but from December 1821 to 1823, and again 
from 1828, as Assistant Surveyor General at Calcutta [rn, 309-Io J. On Hodgson's 
departure, he held charge of the department till Walpole took over at the end 
of October 1829, and then continued as Deputy Surveyor General in charge of 
Revenue Surveys. Everest had a great respect for his abilities, and reported in 
June 1831 that Herbert had been 
for 80me time seriously indispoaed,.and ... will be obliged to go to the Cape of Good Hope or New 
South Wales for the recovery of h18 health. The IOBB .•. will be very great to me, because he is 
not only a gentl:nnan of. much talent, but one on whose judgement J can at a\l times confide. 
As .. Deputy he 18 to me invaluable, becauae he lightens by one half of the load of busin_ with 
which my office is encumbered. 
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Allow me, therefore, to hope that the offioer nominated to act 88 Deputy Surveyor General 
in his abeence may ... be capable of affording me the same important and effioient aid .... Thia 
is neoeasary at all times, but will be particularly so in the last months of this year when the 
bue of verifioation is to be mea.aured [ 48-9 ]1. 

[Again on 29th September]. Captain Herbert ... was about to vacate his situation in order 
to proceed to England. HiB health having since been reinstated, he has given up ... hie design, 
but is nevertheleBB still likely to quit the Department .... I have since had ... the acquaintance 
of Lieutenant Wilcox, and ... he is the very person whom I should seek as a really efficient 
888istant .... I hope that ... Lieutenant Wilcox may be nominated BB a succeseor to Captain 
Herberti. 

Herbert resigned from 9th December 1831 on appointment to charge of the 
Luclmow observatory [lIS]. Not only, therefore, was Everest now left without 
a.ny assistant or deputy in his heavy office duties, but from December 1831 to June 
1832 he was burdened with control of the revenue surveys just when he had great 
preBBure of important geodetic work [ 3, 12-4]. In spite of his request for Wilcox, 
Government insisted that the appointment should go to Bedford, the senior revenue 
surveyor, who was to be stat,ioned at Allahabad [ 314]. Wilco x who was nearly ten 
years the junior"!, with a very short experience of revenue surveys [rn, 333 ], was 
obviously less suitable for so important an independent charge. 

It was indeed very poor policy to leave so important an officer as the Surveyor 
General-whose responsibilities for maps and surveys extended to the furthest 
limits of India-without any personal deputy or assistant whilst he was engaged, 
not only in supervising, but actually perfonning, the highly technical and specialized 
operations of the trigonometrical survey. No provision whatever was made for 
the conduct of normal routine business in t,he case of his temporary sickness or 
a.bsence. 

Though he repeatedly appealed for assistance, and represented the strain of all 
this work on his efficiency and health, no assistance was provided until 1838. The 
parsimony that governed this policy extended even to Bedford's appointment at 
Allahabad, which the Directors approved only so long as 
the Surveyor GenereJ himself shall be occupied in meBBuring an arc of the meridian or other 
field duties, but ... on his return to Calcutta, the appointment of Deputy Surveyor General at 
your Presidency shall ce68et . 

Whilst control of the field office at Dehra Dun rested with the Registrar, Charlee 
Morrison, Everest left his Calcutta offices under charge of Joshua De Penning; 

When letters arrive from the Military Secretary's office" containing queries to be Wl8wered 
for the information of the Court of Directors, you will ... consuit with Mr. Graham [ 295 j, and 
forward them to me, specifying where I can put my hand upon any particular document .... 
Any information that either he or you can furnish ... I shall be grateful for .... 

When ... maps are ready for dispatch to England, ... you should report ... that you have 
duly examined and compared them, ... [ to ] enable me to decide whether they require to be 
inspected by me. ... . 

In regard to ... the computing office, when any number of the skeleton forms have been 
filled up and duly examined and compared by you, ... send one set under oover to me with 
any remarks you may have to make addressed to your deputy Mr. John Peyton [325-6, 
379-80]. In the ordinary course of business a packet once a month will suffice .... 

Public letters requiring an immediate 6118WtIr, and eJl private letters to my addreeB must be 
aent ... to await me .... I empower you to open eJl letters directed to me on servioe, to give 
lIp8Cific replies if you can, and where you have any doubt to send the correspondence to me', 

On Bedford's transfer to Calcutta at the end of 1837 he was given no official 
responsibility to the Surveyor General, though such possibility had been hinted 
at, Everest writes to De Penning ; 

Captain Bedford hae been sent to the Presidency to settle the revenue BUrVey affairs. I 
have received an intimation from him on the subject, but none fTom Government, and therefore 
do not conclude ... that he is to interfere with my office. But thinga are managed in an odd 
98Y under this Government. . .. 
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I wish you to wait on him, and ahow him all manner of deference and reapeat !tom you 
and all my department. If he can aaaist you in franking lettera to my addreaa, 1 had rather 
it should be done by him than a stranger. Make my compliments to him and say 801 [ 344 J. 

After Everest's interview with the Governor General in March 1838 [317], 
Lord Auokland asked the Bengal Government whether Bedford could take over 
oharge of the Surveyor General's offices at Calcutta in. addition to ~he revenue 
survey parties, and Bedford agreed that he could do so If .he were rell.eved of all 
responsibilities at AllaMbiid. This change was brought mto effect III October 
when he was officially appointed to "take charge of the office of the Surveyor 
General at the Presidency .... This charge is not to interfere with t·he supervision ... 
over the Revenue Survey in the Lower Province". 

On thtl 10th Octobe~, therefore, Bedford assumed charge of the correspondence 
and drawing offices. and the instrument workshop, leaving De Penning in indepen
dent charge of the computing office. and aa such entitled to correspond direct with 
Everest RS Superintendent G.T.S.; "the computing establishment has from its 
origin been qnite distinct from that of the Surveyor General". From 1st December 
1839. after protesting his "utter inability" to retain chargtl of the workshop, 
Bedford waa authorized to hand it over to Boileau [ 129 ]2 ; 

When applied to on the subject, ... 1 distinctly stated that 1 could not undertake the charge ..• 
if it inoluded anything beyond the superintendence of the map and plan work, with the current 
oorrespondence. The various points of reference ... from you-from so many BUI"Veys ... --iI.Ild ... 
from the Sudder Board--engroBB so much of my time that, even though commencing on the 
rough draft of my letters about 8 in the morning, 1 can scarcely keep the work ... from falling 
into arrears. ... 

As a mere channel of communication between the public departments and the officiating 
Mathematical Instrument Maker'l, 1 make no objection, but I...protest against being embar. 
rassed by the details, ... to which it is impoBBible for me to attend without neglecting the 
duties of the Revenue Survey Department". 

It is hardly surprising to find that difficulties occasionally arose between Bedford 
at Calcutta and Bontein at Dehra l.P71. and an unhappy correspondence took place 
in which Bedford expressed deep resentment at blame being passed to him by so 
junior an officer. He refused to accept Everest's explanat.ion, and asked that the 
whole dispute, and the lack of satisfaotory redress by the Surveyor General. should 
be laid before Government, which Everest refused to do : 
... ~ 1 am prohibited to send documents of the sort ... to the Military :Secretary's office [374 ], 
having been specifically made acquainted that His Lordship had neither the time nor inolin. 
ation for the perusal of voluminous correspondence of the subject of the petty squabbles of 
membera of my establishment. . .. 

I am not about to prefer a oomplaint against you, but...you are the per&on propoaing to 
do 80 against me; ... any representation laid before His Lordship must be addressed by you 
to ... Govemment, detailing the wievances complained of, and be forwarded ... through meS, 
Bedford very wisely dropped the matter, but a few months later there was further 
trouble. He had given certain advice to Government without obtaining Everest's 
prior approval, and Everest was indignant when he heard uf it. His letter of protcst 
-expressing complete distrust of his Deputy-met with stern rebuke, and it was & 

long time before the trouble blew over. 
In spite of this distrust, however, Everest was cOlliltrained by his pre-ocoupa

tion with the Great Arc to pass O\'er control of the Madras and Hyderabad surveys 
an extra responsibility that Bedford accepted cheerfully [248. 317 ]6. By 1842: 
doubtless because Everest was now clear of anxiety for his professional work and 
the Jems controversy, relations had recovered a friendly tone, and he was happy 
to place De Penning and the sacred computing office under Bedford's control; 

The highly satisfactory manner in which you have conducted the duties of my office ... 
induces me to beg ... you to take oharge of the computing office also, and ... 1 empower you 
to oommunicate to Mr. De Penning that it is my desire that he place himself and the oom
puters ... under your orders-that hI' will receive all his instructions from me through you-
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and End any communioatioD8 which he may have to make, either ad~ to me, Captain 
Bontein, or the Deputy Computer, Mr. Peyton-through you-open for your inapectionl • 

Bedford accepted this charge 80 long as it did not involve him in "the details of 
the computing office work", which would still rest with De Penning. 

This arra.ngement was of short duration, however, for Bedford retired from 
1st January 1843, and lIB the Directors had stated that they would not approve 
the appointment of another officer as Deputy Surveyor General [324], he ha.nded 
the drawing and computing offices over to De Penning and the duties of Superin. 
tendent of Revenue Surveys to the Sadr Board of Revenue2

• 

It was indeed hard that Everest should have been deprived of both his deputy 
and personal assistants for his last year [ 259 ]. 

ASSISTANT SURVEYOR GENERAL, 1838-42 

The post of Assistant Surveyor General at headquarters had been held by James 
Herbert from 1827 to January 1829 [Ill, 310 ; IV, 323]. In March 1838 Evenl8t 
obtained the Governor General's promise of assistance at his headquarters, but find· 
ing that action was only being taken to provide a Deputy at Calcutta he insisted 
tha.t his more urgent need was for an officer to take charge of his field office at 
Dehra Dun; 

1st. To examine plans, maps, fieldbooks, and other documents of the various IIIll'veyI 

sent ... from the three Presidencies, and to attend to the correspondence relating to those surveys. 
2nd. To BBBist generally in ... arranging from ... theae materials such maps ... and oharts BB 

may be required ... by the Hon'ble Court of Directors. 
3rd. To attend to the correspondence and comply with the requisitioD8 of ... the three 

Presidencies. . .. 
4th. To emmine all the accounts ... and to exercise a general supervision over the oftloe 

of the Surveyor General while he is in the field, or when engaged in ... computations ... . 
5th. To aid the Surveyor General in carrying on the public correspondence ... . 
6th. There is a large 6B8Ortment of instruments ... sC6ttered in diverse portions of the country; 

... to retain and arrange the receipts ... and the authority under which they have been 1"811. 

pectively issued ... will be an _ntial item of the Deputy's duty. 
7th. To ... report any deficiency ... or injury ... to the said instrwnents .... 
8th. To superintend the annual statement of the instruments required by the Accountant 

General3 .... 

The first step ... is the appointment of an efficient Deputy, for without that my Department 
is entirely paralysed. Even a Captain in temporary command of 4 companies of Native 
Infantry has an adjutant, ... yet I, who have duties surpaBIling these as much as the SBDds of 
the sea do the &rea of a citizen's gr8S8 plot, have no responsible officer to render me the least 
help in the ... extensive business of my office. 

This is really a crying evil .... True it is, ... that the difficulty of meeting an officer at once 
willing anrl able to cope with the onerous duties ... is one of the principal obstacles, ... but, ... 
by how much these duties are more than ordinarily ardoUB, by so much the more indispensible 
does it become that I should have some competent person to share them with me ... , 

It is, in fact, because all my three Deputies have been removed that no offic~r is at hBlld 
who hBS the slightest training in the office duties. ... If my warning voice had not, like that of 
C8S8BIIdra, been raised in vain, nothing of this 80rt could have happened [ 14, 327-8 ]'. 

He was authorized to find an officer of his own selection for his field office, and 
after serving on trial for several weeks John Bontein was appointed" Assistant in 
the Office of the Surveyor General "5. Everest writes; 

It is a great object to me that the gentleman appointed 88 my B88istsnt should stand in 
need of BB little instruction BB may be, ... and where that is requisite he should be tractable 
and ready to learn. Of the two I should esteem the latter BB the more important requisits .. " 
I took the liberty in March last to mention the name of Lieutenant Durand, of the Engineen 
[ 351] .... I conclude ... that there is some objection to this measure. 

I...mention ... Lieutenant Bontein, of the 1i1B1: N.I., as a gentleman for whom I have .. 
personal regard .... He has been 12 years on actual duty in India, and ... has never been away 
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from his regiment. ... He has both aptitude and inclination enough to render him a highly 
eftIcien t assistant within a shorter period than I could expect from a 1It:ranger1. 

Bontein Mlcompanied the Surveyor General to Kaliii.na during field season 
183~9, and proved most useful. In June 1840 he withdrew an application for 
sick leave when he found it entailed the loss of lien on his post, though Everest 
would have preferred a capable substitute ; 

Though decidedly in opposition to the advice of his medical attendant, Lieut. Bontein 
has preferred attending office at any risk to ... being deprived of his appoinbnent .... In truth, I 
require an efficient assistant now more than at any other period for-not to mention the 
utter impoBBibility of attending to the details of office busineBB whilst ... sitting up by night to 
observe stars, and examining laborious ... computations---the arrangements preparatory to 
the termination of my career ... ought to .. .leave the a.ffairs ... in an ... unconfueed state .... 

If I have an assistant either inefficient, or only half efficient from ill-health, ... much will 
remain undone and much ill dones. 

In October 1842 Bontein was recalled to his unit for military service, though 
Everest urged that he had "relieved me from the intense load of onerous routine, ... 
which in his absence must either be neglected or must go to fritter away my whole 
time". On his return in March Government decided that his services could no longer 
be spared, and in spite of earnest protestsS, Everest was left with no office assistant. 

DEPUTY SURVEYORS GENERAL, MADRAS & BOMBAY 

For better control of the department, Everest suggested in 1832 that the map 
depots at Madras and Bombay should be transferred to Calcutta, together with 
the Deputies in charge, a measure which 
would ... be economical both 6S to time and money .... Officers engaged in survey under the 
Bombay Presidency report to the Deputy Surveyor General there. and partial accounts of 
their operations come to my office by a circuitous route. It is in vain that letters have been 
written to Captain J opp, urging him to be more regular .... I literally know nothing of what is 
going on, except as to the Trigonometrical Survey carried on by Lieut. Shortreed, who WIOS 

placed in April last in direct communication with me, and from whom ... 1 reooive my informa. 
tion well nigh 6S punctually IOS from any officer ... in the Bengal Presidency [ 72-3 ]. 

The survey of the Nizam's Dominions is also carried on under my ... control [248] .... 
It would not be advisable to dispense in the first instance with the appoinbnent of an 

officer as Deputy from each of the other Presidencies .... The duties would be BUBCeptible of 
more equal distribution'. 

After further correspondence he repeated that he saw no reason 
why the work ... could not be conducted quite BS 8I>tisfactorily at Calcutta IOS at Madras. 
I fully appreciate the able services of Captain Montgomerie, but it is not proposed to 
dispense with those serviooB. We on the Bengal side ... may, on the contrary, look to derive 
much benefit from a nearer acquaintance with the topographical system in force at Madras, 
and a person of Captain Montgomerie's practical acquirements could not but be of essential 
service in establishing that uniformity which is so desirable .... 

[ Is ] it proper to maintain an office at MadrBS for the guardianship of topographical docu
ments? If the whole of India were completely surveyed, would it be worth the expence to 
keep an office of the kind at each Presidency? Assuredly one such depot would be sufficient .... 
It is not shewn why maps ... for immediate military use cannot be lodged with the Quarter
Ml>Bter General; why the civil authorities at Fort St. George cannot be supplied from 
Bengal, ... and ... why the depot for the whole of India should not be at Calcutta .. .. 

The grounds on which I recommended the removal of the Madras and Bombay branches .. . 
to Calcutta are that economy and efficiency would best be studied by having one establish
ment ... in a steady uniform system, instead of three distinct establishments. 

That the duties which the Deputy Surveyor General hlOS to discharge at Madras do not 
occupy his whole time is further proved by the fact that Captain Montgomerie hlOS occasionally 
acted in other situations; that he once acted as Astronomer, ... Md at this moment fills the 
aituation of Superintendent of Public Roads&. 
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Everest was unfortunate. Instead of his gaining two Deputies a.t Calcutta 
the Directol'B ordered that the offices of Deput.y Surveyor General ' 
at MadrlWl and Bombay be discontinued at the earliest practical period, and that all mape and 
other documenta which may be tho~ght by ~he Surve?,or ?eneral to be worth preeerving in hia 
office ~ BIlnt to Calcutta; the remamder bem!! dep081ted ID the office of the Chief Engineersl. 

ThIS change took effect from 1st September 1833, from which date the Ma.draa 
field parties were trlLIlBferred t.o the direct control of the Surveyor General. Office 
pel'Bonnel was distributed, 80l1le to Caloutta, and the remainder to field parties or 
other departments2. Committees were held to decide which records would be 
tranBferred to Bengal [297]. Both Montgomerie and Jopp declined transfer to 
the Great Trigonometrical Survey3. 

In 1841 the Directors refused a suggestion that the two offices should be re
established4

• 

ACCOUNTS 

The civil salary of the Surveyor General had been fixed at Rs. 1,500 a month 
in 1815 [Il, 325]. That of the Superintendent Great Trigonometrical Survey 
was 400 pagodaa, or 1.400 Madras rupees, Everest drawing the equivalent, 1300 
8icca rupees, after Lambton's death. On his return in 1830 his salary was, much 
to his disgust, limited to Re. 1,500 but, on his claim to an increase for holding 
the combined post, the Directol'B, "having compared the allowance ... with those 
granted to other functionaries holding high military appointments", raised it to 
Rs. 1,800. They did not, however, grant his request to rank as Lieut. Colonel'. 
In addition to this staff salary he drew-as artillery captain-pay Rs. 140; 
batta, Rs. 182-10 ; gratuity Rs. 36 ; house rent Rs. 90 ; altogether Rs. 2,248. 

Your office in the field will, of course, be considered a public charge, but it is hoped the 
exptlnditure ... will not amount to 80 large a sum 88 three hundred ... rupees per menaem .... 
Your instruments or other bona/ide office property will be carried at the public expenses. 

On leaving Calcutta he was allowed tentage and boat-allowance-" or a Bum 
equivalent thereto"-in exchange for house rent of ran.k7, and was extremely 
surprised to receive an official letter more than two years later noting that he was 
in receipt of an allowance for boats to the extent of R8. 360 per mensem, in addition to the 
full batta and tentage of your regimental rank [ 329 ]. 

Boat allowance appears to His Lordship in Council inappropriate to an officer whose duties 
are entirely confined to land operations, and have for the last two or three years been performed 
in the Upper Provinces. and ... the Him.alaya Mountains. Nor does the a.mple and recently 
augmented staff 86lary which you draw in your double capacity of Superintendent Trigonometri. 
cal Survey and Surveyor General of India appear to require any BIlch indireot addition .... 

His Lordship in Council has deemed it necessary to re80lve that boat allowance should not 
be passed to you after the present month8 . . 

He was not the sort to take this without a fight; 
My drawing Tent Allowance and full Batta can by no means imply that I am to maintain 

a marching establishment, for I drew those allowances in England, and all officers who return 
to England, aoknowledged 88 on duty, draw the 86me. Besides, my predece880rs in the office 
of Surveyor General...drew those allowances, and never left Calcutta on duty. 

The addition of 300 sonat rupees to my staff salary as Surveyor Geneml was conceded .. . 
before the question of my proceeding to the Upper Provinces w88 agitated .... This addition .. . 
would have been equally conceded if I had never stirred from the Presidency ... . 

His Lordship ... did not say Allowance for Boats, but "the boat allowance of my rank, 
or a sum equal to it", as a compensation for travelling expenses. 

I have been put to much erlra expenoe, for all my servants required higher mtea of pay 
to induce them to leave Calcutta. Moreover, I have been obliged to maintain a large marching 
eatBbliBhment, for aince the 1st of January 1933, when I left Calcutta, ... a period of 28 months, 
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I have been aotuaJly under canV688 18 months. During that period I have marched over a 
distance of full 2,000 miles, carried on an approximate series along the Great Arc of 480 mile. 
in direot distance, and measured a b_ of verification of 71 miles in length .... 

Doubtlees ... an allowance for Boats to an officer engaged &8 I am is inappropriate, and I 
should be sorry to have the task of drawing boats over the tracts where I have travelled for 
the last 2 years and 4 months, but a monthly sum equal to the Boat Allowance of my rank, 
to cover travelling expences, is not ... inappropriate, and when it is withdrawn. &8 I ahall have 
no other funds to meet the cost of locomotion, my utility in the Upper Provinces will be 110 

circumscribed as to render my presence there of little avail. 
As a fixture in any place I shall be of much less use than at the Presidenoy, and I. there

fore, beg, ... either that ... my just expectations may be sanctioned, or that I may be permitted 
forthwith to return to the Presidency, ... bringing with me all my subordinates ... who accom
panied me to the Upper Provinces in 18331. 

No doubt the truculence of his final paragraph may be explained by the state 
of his health [315 ], but it brought a sharp rebuke. His belated apology was not 
the only one he had to make after unseemly mockery in an official letter [IS7]; 
even as an apology it harcUy rings of genuine penitence ; 

If in the couree of advocating my preteDllions I have given offence, I beg to ... disclaim all 
intention of doing so. The style which persons of my professional pursuits acquire is peculiar. 
and may perhaps be tinctured with laconism and ea.rnestness, which would weU ... be modified 
by a more liberal admixture of the phrases of common parlance. To this e&use the Govern
ment will, I hope, kindly attribute any defect in my tone, manner, and remarks; and believe 
that no person is more sensibly alive than myself to the necessity of subordination or would 
more resolutoly discountenance any WBnt of diffidence to superiors in authority·. 

The question of the allowance was l'('ferred home to the Directors, as the re
trenchment had been personally ordered by Lord William Bentinck, and the 
Directors accepted the claim that the Surveyor General was "entitled to Boat 
Allowance of his regimental rank (or of a sum equivalent thereto) during his 
absence from the Presidency "3. This authority prevailed as late as 1930, in that 
the Surveyor General was still allowed to draw Rs. 300 a month throughout his 
absence from Calcutta. 

Everest was promoted Major from 25th July 1832 and Lt.-Colonel from 7th 
March 1838. His paybill for July 1841 reads-Pay Rs. 343-8-O----batta Ra. 
608-12-O-Tentage Ra. 150-Staff Allowance Rs. 1,800-Equivalent for Boat 
Allowance Ra. 450-Total Rs. 3,252-4--0. In the field he also drew Office Rent 
sicca Rs. 200, or Company's rupees 2091 [ 331-2 ]. 

His assistant Bontein drew the humble pay of Lieutenant-Pay Ra. 60-14-0-
balta Rs. 121-12-O-Gratuity Rs. 24-Tentage Ra. 50-Staff Allowance Ra. 200-
Total Rs. 456--10-0. Bontein had to support a wife and children, Everest was a 
bachelor. 

An account has been given elsewhere [m. 215] of Hodgson's trouble in getting 
a c1ea.rance certificate from the Accountant-General before his departure on sick 
leave in 1829, and Herbert gives the following account of how he settled it. Hodgson 
was called on to account for every issue of instruments for the last ten years, 
comprising the ... proceediugs of his two predecessors .... In consequence oL.the peculiar 
hardship of his case, and ... the state of his health, ... Government ... accepted my offer to account 
for all those instruments issued by him rand] to produce vouchers ... pcBSible to trace .... 

The difficulties attending ... accounts extending so far back ... in the proceedings of three 
... Surveyors General ( two of whom were dead, and the other had left the country) might ... 
acoount for the lonp; delay .... There were others springing from the sudden illneas and 
subsequent death of the then Registerfi, ... who ... had not only kept the accounts of receipts 
and i88Ues, suoh &8 they were, but also had the direct charge of the instruments .... 

They have been, however, put at length into an intelligible form, and vouchers produced. ... 
I had supposed that on producing vouchers ... the party to whom the instruments were issued 
would be held accountable, and tho instruments written off ... , The Military Accountant, 
however, finds a practical objection ... in ... opening an aocount with each individual. ... 
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From the long period elapsed, and the death or departure ... of thoae who made the _ea, 
and of many of those who received the instruments, it would be ... irnpollllible ... to trace all the 
articlee .... The Military Accountant ... BCknowledges ... thie, ... but ... contende that ... relief ... muet 
be BOught in the just consideration of Government ... , 

I ... submit the accompanying statement of iteIJl8 whioh I humbly request ... Government 
to write off, and pBB8 to Lieut. Colonel HodgBOn's credit. . .. Bome of them are clearly accounted 
for ... -either loBS altogether, BB by sinking of boats on II8rvlce-or instruments being retained 
by others into whose hands they had fallen on the death of the paroee ... ----i>r .. .instrumente 
being fairly worn out. 

A few are articlee of expenditure, such BB Drawing Paper, Indian Ink, Pencils, Colours, 
eto., which ... diBBppear, but which yet the officers of a.ccount require to write off. One ie 6 

set of Nautical Almanoos, a work that may be considered valueleBS after the expiration of the 
yea.r to which it belongs. 

Some are for repairs of instruments, ... which cannot evidently be added to the original 
prime cost .... Others are for ... interest, freight, etc., items for which the Surveyor General 
can scarcely be held respon~ible. Some lue for packing Ca.Bell and pa.cking materials, which 
have been again used in dispatching instruments. 

By far the principal amounts, however. &re fixtures set up in ... the present house for the 
convenience of the observatory. . .. In reality these items do not occBBion any difficulty to me, 
beca.uee such BB Lieut. Colonel Hodgson received he delivered over to me, and I to Major 
Walpole .... Being fixtures .... there is no possibility of their being removed or embezzled l . 

It was ruled that-both for the past and future-the Surveyor General's res. 
ponsibility for instruments would, on a satisfactory receipt voucher, pass to the 
individual to whom issue was made. 

As in the past [Ill. 354-5; IV, 39 J. survey officers working in country far from 
headquarters and treasuries suffered long delays in drawing cash. Everest describes 
the difficulties experienced by Western 
from a recent arrangement ... of the Military Auditor Geneml, whereby the oontingent bille 
of the field parties ... are to receive my countersignature hefore they can be audited [m, 346, 
348 ] .... Lieut. Western had advanced nearly 1.000 rupees of hie own money ... to meet the 
contingent expenses which must all be paid for in ready CBBh. 

The paybills of the party for February were not paid by the Pay MBBter at the Presidency ... 
[ by] 5th May. The native establishment were grumbling and diecontented ... not receiving 
their pay regula.rly, and finally Lieut. Western, having no more money to advanoe, the opera· 
tions of the party were suspended for wa.nt of funds .... 

It cannot be for the interest of the Hon'ble EBBt India Company to reduce to inactivity 
110 expensive an establisJunent...for ... an ordinary contingent bill ; neither ie there ... any S8ving 
adequate to the cost of my costly time ... in consequence of my studying such documents pre· 
viously to annexing my signature .... The arrangement ie altogether novel, and hBB been made 
without my being consulted I. 

Government would not waive the Surveyor General's signature, but allowed 
eurveyors to draw adequate advances to cover all expeoted contingent expenditure. 

Amongst Everest's instructions is a note to Jones ; 
Be chary of the expenditure of the public money, but when an expense must be incurred 

800ner or later, do not allow any ill·timed motives of economy to impede you, for that plan 
only appears plausible to short.sighted persons, and BB it often frustrates the object in view ... 
is muoh more costly in the end8• 

To Government, he notes that it is their anxious wish . 
to furnish me with every BBBista.noe, ... consistent with a due regard to economy, ... in order 
that the important opemtions ... may be brought to an early and 9Btisfactory conclusion .... 
All economy bBB always been my study where it hBd'lIlonized with effioiency, so I have generllily 
rather stinted my Department even in eeaential points than otherwise, and have never made 
any new call on the liberality of Government until experience bad oonvinced me of its neolllSitr· 
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CHAPTER XX 

OFFICE & FIELD ESTABLISHMENTS 

SURVEYOR GENERAL'S OFFIOE; Oalc'ldta PremiBe8 - Okrks - DraughWmt:tl 
OomputerB - Oorrespondence - DENtlAL REVENUE SURVEYS; - D.8.G.'s O~
Field E8tabliBhmentB; Western PromnWJ - Lower Provlnl'e8 - Recess Quarters
NOMINAL ROLLS; Clerks - Dra'Uf}htsmen. 

IN November 1823 the Surveyor General, then Valentine Blacker, had taken 
No. 37 Park Street1 for office and residence, and built an observatory on the roof 
[rn, 187-8]. The rent was Ra. 450 a month. In 1828 the lease was extended 

by verbal agreement for another three years. From 1826 to December 1830, No. 36 
was leased at Rs. 150 p.m. for the Revenue Survey office. 

In October 1830 Everest obtained sanction to renew the lease of No. 37 for 
another five years, the rent being reduced to siew rupees 420, as house-rents had 
fallen by about 20% since 1823. 

There is sCQI'cely a house at Chowringhee 80 well adapted for the purpoqe of an office, where 
plans a.re to be drawn and in~trwnEtnbl depo.qited. oocallse not only the light is excseriingly 
well thrown in but it is dry and comrnodioU9. The situation is good .... The small obAervBtory 
on the upper terrace cost the Govemment originally ... 4,202 mpeea. po.rt nf which heing JlI880nry 

mlll'ot be left nn the premises [m, 188 JI. 
A yeu later Everest asked permission to hire another house for his computing 

office, and reported that 
the olfice ... iR already very much crowded; ... computatinns cannot be carried on effectually 
unleBS the computers be free from all extraneous disturbance .... 

No. 37 Po.rk Strootoo.in 1823oo.was not then deemed too lQl'ge for the establishment and 
personal accnmmodation of the Surveyor General alone .... At the demise of Lieut. Colonel 
Blacker the Revenue Survey Deplld'tment was united with that of the Surveyor General IUIder 
Lieut. Colonel Hodgson a.nd, the house No. 37 [ being] too .. mall fnr the two osta.blisrunentB, ... 
permission ... [ was] granted to hire the adjoining hon~e No. 36. 

Since my arrival in October last, ... No. 36 has been given up and a vast supply of costly 
instnunentBoo.received. oo. so that...No. 37 is now mueh more crowdod than WQB contemp
lated. oo' In fact, most of the more valuable and delicate instruments have beenoo.lodged 
in the upper floors. oo. so tho.t nearly one half of the persrmal oocommod:ltion of my pre
decessol'R hBB ooan ... applied hy me to public purposes. and I can !lee no pos~ible mode or 
me.king o.rrBngE'ment.oo .without admitting the computers into my library. bedroom, and dining 
room, ... whichoo.would subject me to thE' greatest inconvenience and annoyances. 
~ Being authorized to hire accommodation for the computing office @ Rs. 200 
a month, he first proposed to take a house at Ishrah, on the other aide of the HooghJy. 
well away from "the noisy and crowded streets of Chowringhee" where it was 
impossible to test the larger instruments which 
are by far too cumbersome to be ~kcn to the roof of the house. and there is no other pla.ce. 
whcre the telescope ha.s any range, in which I can do my work without liability to intrusion. .. . 

I have never heen able to observe on angle with the beautiful la.rge theodolite [ 141 1. .. . 
for it cannot be put up without a tont previously pitched for it on some open BpOoce .. oo I never 
hOO an opportunity of exercising my people with the measuring bars &t all, until His Honour 
in Council WBS ple_d to allow house·rent to the Bub·Q&list..nts [170] .... on which ... I avaiJed 
myself of the Bmall spot of ground atta.cherl to their house to give them a partial training .... 
It is out of the question to look for a sufficient ran/{O fol' lArge telll8OOpe8 in any private qt'ounda 
in the immediate vicinity of Calcutta. or Chowringhee •• 

I Proprietor. James Bruoe, builder: AI""ta. A1ex&Dder '" Co. • Dn.... 2M ( M-6 ). ]2-]()"'3o. ' ... 
~ 24]-8 ). ()...~]. • ib. ( 811-4 ), ]6-]]-3]. 
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For various rea.sons this plan wa.s not pursued, and the computing office oocupied 
No. 35 Park Street for twelve months till it moved into No. 37 on the departure of 
the Surveyor General's field office in December 1832, The rent then saved WIlo8 

allowed for the field office up country. 
In 1834, under 0. scheme" for the concentration of public offices", the Surveyor 

General's office was moved to No. 21 Chowringhee Road, a large building just 
vacated by "the removel of the Courts of Sudder Dewany Adawlat and Nizmut 
Adawlut" to Alipore, It was first proposed that the office should ocoupy two 
rooms in this building whilst "the Sudder Board of Revenue" occupied the re
mainder. Everest protested that this wa.s insufficient; 

It is contemplated to lodge the whole of the draftsmen, computers, writers, maps, plans, 
records, and instruments, in two long rooms on the upper floor of the house. . .. The proposed 
arrangement is totally unfit. _ .. 

In the first place two rooms, ... large and well lighted, are indispensably requL~ite for the 
draft:Rmen alone .... 

2ndly. One room is necessary for the computers of the Great Trigonometrical Survey .... 
To ensure that accuracy which is 80 indispens .. hle in scientific computations, the persons 
engaged upon them must hp. kept quite apart from the bustle and oonfusion of a public office .... 

3rdly. One room is required for the writers ... preparing copies of fieldbooks and journ&!s 
for the Honora.ble the Court of Directors, and in the ordinary ... business of the office. 

4thly. One room, a.nd that a large onb, is required for the very exten~ive collection of 
maps, plans, charts, fieldhooks, jonrnals, and office records .... 

5thly. One room i~ required for the depot of instruments ... and 
6thly. 'Then I return tu Calcutta, which I am liable to do at an hour's notice, ... I will 

reqllire ... two rooms for my own use. ono in which to transact my official blL~ineBS, another 
adjoining it for my library without whi('h at han(1 I am powerless .... 

With less than 7 r()om.~ it will ha utterly impossible to carry on the ordinary duties of tile 
Surveyor General's office, bllt...in a A('ientific ,Iepa.rtment such I\S mine certain extra space is 
required for conducting experiment~ allll operations .... 

In Park Street...premises it w~ found ... necessary ... to enla.rge them by enclosing the 
whole of a spacious verandah on the ground floor and dividing it off into three separate rooms, 
one of which was required for the reception of an astronomical elock and pendulums sent out 
hy the Hon'ble Court of Directors, the exporiments connected with which are still...incomplets. 
... The second room was required for the standard bar and scale comparisons; the third for 
... a turning lathe and other tools ... which are in constant use in the workshop .... 

The scientific experiments which have frequently to be made ... cannot be carried on upon 
the upper floor of any hOUBe, however spacious and ample. ... My operations should be ~on· 
ducted on the solid ground. or equally solid flnor of tho hotl",,1. 

The move to No. 21 was effected before 1st August 1835, and in 1837 the 
observatory was sottled into a substantial building erected in the grounds, the time 
signals to the Fort semaphore being closeci down for nearly two years [ Iq]2. In 
discussing other aITangements Everest had suggested that De Penning should obtain 
oonsent "from Mr. John Abbott of Alexander's late firm [331 n.1 ] .... If you 
succeed in talking over Mr. Abbott, you will be a wondeIful person, for he is " 
screw of great power". 

The accommodation now allotted in No. 21 comprised 
all the rooms on the ground floor, ... 15 in number, together with the adjoining upper.roomed 
hOUBe ... on the north, ... also outhouses .... 

There is " spacious room ... on the south Bine, WId which, by having 80 many doors ... glazed, 
iu admirably adapted for the dra\ving department, but unluckily the Committee ... have tb:ed 11 

ladder ... in the most important part of the rOom ( only for ... admitting a few native petitione1'l 
and others to the upper apartments oocupied by the Revenue Board ), in cnnsequenoe of 
which the utility of this gra.nd room is completely destroyed .... 

For the lp&Ce of a whole month and upwards ... the duties of the draftsmen have been 
greatly retarded owing to the torrents of water that pour down the hatchwa.y out in the roof for 
the reception of t11is ladder, which leading to an open verandah above is completely exposed to 
the rain, BIpOCially when the Wind blows from the south or east. '" What security bave we for 
the many 81Ipensive little articles in cOOl1tant use with the draftsmen while a free admittance 
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is opened into the department from above, tho' everything may be securely locked without r 
I stated the inconvenience ... to the Committee, and oomeAtly entreBted that the ladder may be 
removed; ... the ladder remains to this rlay .. n eyesore, .. nd a great annoyance1 . 

In 1837 the Revenue Board were given several rooms from the Surveyor 
General's office. which had to be moverl once more, thiR time to a neighbouring 
house to the east belonging to Babu Radambub Banerjee2

• De Penning had to uk 
for a number of alterations, and reported in September 1838 that he tried to move 
into the new house on the 1st instant by removing first the computing dep..rtment with all ita 
materi .. ls, but in doing so I tinrl ... that the houRe is insufficient to accommod .. te the whole 
establishment, .. nd, therefore, the drawing department with a\l its bulky materials mu.qt be 
.. lJowed to rem .. in in its present pOllition until the new work ... is completelv finished'. 

Room had also to be found in the new building for the staff of the Deputy 
Surveyor Ganent!' till t.hen iLCcommodated at his private reRicienee. The rent for 
this new building waR Rs. 300 a month. 

CLERKS 

In 1832 the clerks of the Surveyor Ueneral'R offiee were split into three groupR-
the first accompanied the Deputy SurYE"yor General to AlIallabiid, with Alexander 
Botello as accountant ami Peter Dias as writer [345 ]-thf:l second under the 
Registrar, Charles Morrison. went to MUBRoorie as the Surveyor General's field 
office, with Joseph Dias as head writer, and two junior writers, James Mulheran 
and A. u. Ross, engaged just before the party left Calcutta [ 165, 170 l-whilst the 
third group remained in Calcutta under De Penning [314 ]. 

Morrison left Calcutta in December IR32 and reached Mussoorie fi\"(' months 
later [ 170-2]. There were frequent changes amongst the junior writers. Starting 
pay was Rs. 45 a month. The Registrar drew Rs. 400, and the head writer 150. 
These sums included an extra 50% over their Calcutta salaries to cover tra.veI
ling and extra cost of living. The office remained in Mussoorit' for the first cold 
weather, but had to move down to Dehra at thfl end of February 18::14, owing to an 
order prohibiting the holding of any government office in the hillR [ 16~ 14. 

PrPRsed with correspondence, the Surveyor (lPIlPral cltllt,rI Dias and Ross to Delhi 
[ 34]. Dias protested that he had •. taken a hou~e for It twplwlllont h on a. 
monthly rent of Rs. 30". and he could neither tako his wife with him. nor leave 
her alone in Mussoorie. Evprest askod for his discharge, in spito of 16 ,roars service- ; 

Mr. Dias receives ... an addition of one half to the salary he draw in C'llcutta, Bn,l conse. 
quently RS a mere writer his pay is an enormoll~ char~e to Govemment. 

My recorrunondation is that l...diRmiss :\lr. Din.~ immediately, and engage two writl.'rs for 
the su.Iary he draws, viz., 100 ..... Rs. per month, an.l .50 ..... Rs. travelling expenses. There 
are 80 many letters lying uncopied, an.1 so many lyin/-( uno.nswered, th .. t even if :\lr. Dias were 
di~posed to obey my orders, it wonlcl not be possible tn hring up the arrears ... without an ad.ll· 
tional number of hired writers, but with :\-1r. Diu,s c<lntulllaoious himself. and holding out I\Il 

example to othem how to set the Surveyor General .. t ,lefiance, the arrears ... will certainly 
incre .... '" into a fria;htfnl mn.'!.~5 [ 343, 345 ]. 

On hearing this Dia.s t'xplainerl that he would never have diilobeyed except 
for the near I\pprolwh of his wife's confinement, and Everl'st then withdrew his 
recommendation. Mel\nwhile Dias had provoked a quarrel with the Registrar, 
who had faulted him for absence from duty. An unseemly disturba.nce took 
place in office. involving open defiance of the Registrar's authority6. Everest 
once more asked for his discharge, which Government duly sanctioned. refusing 
his plea to resign. According to MorriRon, the main rea.~on for Dias's behaviour 
wa.s that his move from MU8soorie 
would cause .. 1088 of 80 Rs. a month ... which ... h" W8.~ el\l"njn~ ... by ~iving 1088008 in music .... 
BiB intention i~ to set up 88 a professor of musi~, having alre..dy got some PIlPils .... When 
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the office was removed to Dehra. as h" could prooW"e no quarter and had not a tent. I gave hirn 
a room in my bungalow. hut his never ceasing practice on the violin proved to be such a nuisance 
that I was compelled to request him to provide himself with quarters elsewhere1. 

The gentlemen of Landour and Mussoorie. by some of whom he was emploYE'!d at that time. 
had promised to make up lWlong them a IIUlIl equal to 300 sa. Ra. a month ... if he wculd 
resign his situation. and giVE'! up all hi .. time as a musician to them and their familieRI. 

In place of Dias. George Webb was appointed head writer in July 18343, a.nd 
John Driberg took the place of Mullieran who had attracted Everest's attention 
and was admitted as sub-assistant at the end of April [384 ], followed by Driberg 
a few months later. James Nicolson was appointed writer in October 1835 and 
admit.ted sub-assistant in August 1836. George Scott was appointed in August 
1835, and .J. Sheels [ Shiellsl ] employed between April and August 1836. 

\\' hen Morrison asked for leave to England, the Surveyor General-having 
always fuund him" a clear-headed and acnte man of business ", and putting" grea.t 
reliance in your integrity and rpgard for truth" - insist.ed t.hat hL~ " locum-tenens ... 
must in these respects IJf' ill no wa:\, inferior'·4. Government ruled that he was not 
entit.1ed tu furlough. hut that if hfl resigned on account of health his post would 
be kept open for him. Webb'~ Iwa.\th preventing him from taking over aH Registrar, 
Everest reported that 
after much search I found out a person named Harris, Pay Sergt. in the 3rd Troop, 2nd Bde., 
of Horse Artillery, who bore an exceedingly bigh cluuactE'lr with all the officers under whcm he 
bad served .... Sergeant Harris obtained leave from ... the Meerut Division, and joined my 
herulquarte1'9 on the 23rd Septemh"r6. 

An agreement wa~ then signorl by Hanis and Momson that for three years from 
1st November 183~ HurriR should draw Its. 229, exactly half of the Registflu's 
sulary, the remainder being drawn by Morrison. Hanis was extrt'mely hurt tha.t 
he wa.'< granted no salary what.ever for the six weeks overlap lJOfore Morrison's 
departure, and Everest had also to a.ppea.se Webl> ; 

It has caused me as much uneasiness as it has to you to he under the necessitv of intro. 
ducing a stranger to act as Mr. Morrison's locum·tenens to your detriment. . 

Not only have you given me the fullest reason to be satisfied with your zeal, officiency, 
intE'llligence, and attention to your duty, but your mild and obliging disposition has endeared 
you generally throughout my department .... But your health ... has been in so preoarious a 
state for the last twelve-month as to place your existence at hazard. . .. 

To install you as Mr. Morrison's suhstitute would have been no remedy for the evil, for 
I should thereby have only replaced one sick Registrar for another8. 

As it turned out, Webb had to take sick leltve from September 1839 and did not 
rejoin till .July the following year. Scott also, the second writer, wa.s sick for 
several months, and had been guilty of "misoonduct and reckless imprudence", 
In IS·H, therefore, the staff at Dehra comprised-Harris, officiating Registrar, 
sa.lary Rs. 45~0-3, of which MOTI'ison was drawing Ra. 229-Webb, head writer, 
Re. 127-Scott, writer, Rs. 73-7. 

Though lIorrison was due back at Dehra Drill by 1st Noyember 1841. he did 
not reach Calcutta until late that month, and though he received official sanction 
to rejoin his appointment, he demanded employment at Calcutta. At the sa.me 
time he sent abusive letters to the Surveyor General which were described by 
Government as "of so wild and extravagant a nature that His Lordship in Counoil 
considers it unnecessary to take a.ny notice of them", arid authorized the Surveyor 
General to make the best arra.ngements he could for filling the post of Regist.rar7• 

Both Harris a.nd "V ebb pressed their claims, which Everest found 
10 equally balanced as to render a selection difficult. I preferred to allow them to draw lots l1li 

the fairest: mode for both parties. Fortune has decided in favour of Mr. Webb, who I beg to 
recommend may be nominated as Registrar and Accountant, and Mr. Harris as head writer, 
ftom the 1st November 18418. 
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Harris naturally resigned, but Webb did excellent service for another 20 years 
and more, starting on Rs. 300 plus Rs, 100 field R.llowance. He had drawn Ra. 54 
on joining in 1 K34, incluAivt'! of the extra half·pR.Y· 

DRAUGHTSMEN 

When Everest left Calcutta at the end of 1832 the drawing office was under 
charge of John Graham, who had been head draughtsman since 18271, Among 
the European and "East Indian" draughtsmen whose names appear on the many 
beautiful maps of this period are C. K. Hudson, who was transferred to Assam in 
October [200-1 F. Breton, McReddie. Rodriguez, William and Edward Wilson, 
and Winston-and alllong the Indians, Abdul Khadar, Khadam Ali, Maniruddin, 
Mian Jan, Rahim Hucksh. Starting Rnlary was R8. 16 for the Indians and Rs. 20 
for the ot·hers [m, 3Q.l· 

Under an orrler of 1829 thn>e !'xtru temporary draughtsmen W!'Tf1 allowed on 
t.otal pay not exceeding Rs. 100 [111, JII Land Govt'rnment now dir('ctNI that, 
BB the various departments ... will in future be supplied with IJUch portioru! of the printed At1ae ... 
BB may be available, the demand for maps from your deparbnent...will become so exceed· 
ingly limited ... that the necessity of hiring extra drnftsmen will be altogether IJUperseded .... 
This eystem is, therefore, to be discontinued, and "Jl extra work ... is to be done by the job' 
[m, 292 ; IV, 336 ]. 

Till' SUI'\'eyol' General ~aw "no objection ... tn extra work being performed by 
ront-ract", but as late a.~ 18-W Rs. 100 a month was still being drawn by contingent 
bill for tht'! pay of three extra menl. The slow trickle of Atlas sh!'ets [Jo~] in 
no way met the increasl'd demand for maps and pressure of work in the drawing 
office never Rlackened. 

En'rest took with him to tlw field w. H. Scott, son of t hp :\£a<lras ~rhool usher 
[ n. j~I 1. and ,John Cornelins, who had been with Norris in Niigpur [ill, 93]. 
WinstOIl, who had long been on the revenue survey establishrn!'nt I m, 372 ], 
was kept at Cal(,l1tta for a few months when the Deputy Sl1n'e~'or Gen!'ral moved 
to Allahabiid [J~5-6). and EYerest acknowledges 
the able BBSistance whioh he rendered me in compiling the map of tho countries bordering on 
the Caspian [ 293]. [ He ] is now engagen in compiling a map for the Court of Directors from 
materials collected by me at my private expence [336 1, combined with other data in this 
office, and hill 1088 would be very severely fel1;6. 

u. H. StapletDn was engaged 011 a temporary basis at. Rs. 80 a month 
(or the completion of the 5th ann 6th volumes of the General Report of the Great Trigono. 
metrical Survey [m, 256; IV, III ] .... He is an engraver and a lithographer, writes a splennid 
hand, prints beautifully, draW!! tastily. and is withal exceedingly docile and tractable. 
Everest's request to instal him in the drawing office with presses was refused, t.hough 
he had already complained of the poor work of the Government Press, and had 
been obUgl'd to giYe 'Work "to Mr. Tassill ... at a considerable expense" [jII-.:! ]. 

Mr. Stapleton has presses of his own for ... striking off impressions both from stone a.nd 
copper ... , Mr. De Penning will allot one or more of the vacant rooms of this office. which will 
be disposable after the 16th of December [ 1832] for the reception of bis presaos .... 

I propose that l\1t. Stapleton should have a salary of RB. 130 aa. rupees per month, with 
a native establi.~hment ... of 22 lID. rupee! per month .... He is to ... perform all the duties or the 
p1'e88 when required. and when not so engaged to employ bimself ju9t as any other draftsman ... 
under the orders of l\ir. De Penning' .... 
Sta.pleton was Ia.t!'r employed at- the Government Press [ 350 ]. 

De Pcnning was left in general charge a.t Calcutta; 
I recommend Mr. Orabam. the Head Draughtsman, ... particulary to your notioe ... as • 

peraon in whose intelligenoe and BeaI I place pat oon8dence. ... Cousult with him in any 
urangements you make MBpeoting ... busine118 (or the draftmnan. . .. 
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Be kind to all my people, but not lax; etrict in matters of duty, but indulgent wherever 
you oan with propriety. Keep it oonstantly in remembmnce that men never work half so well 
se when their hearts go with their hands. It is an old proverb, and a true one, that you may 
drive a horse to th" water, but vou eannot make him clrinkl. 

Two of tlw Madras dral;ght.smen were brought up in 1835, William McVicars 
and Charles J oseph, "a native of Tranquebar" [lII, 32 I ], whom Everest notes ' 
se very c.lever se a. dr8oftsru8on. I am told [he 1 underatan<ls ... the pl8one-tahle, and is on the 
whole a. very Wl6ful person. . .. He is likely to be an acquisition, ... I\ncl I should recommend 
his being tr8orud'erred to this Presidency in his present sa.I8ory, viz., Rs. 87-8 per month, with 
a prospect of higher pay according to q11l\lifk8otion~ and good conductl. 
The other Madras draughtsmen, including Christian Ignatio, the head draught.sman 
[1II, 3Ib ], were found work with the Chief Engineer there, who writcs that 
it will be indispensably necessury to retain one or two of them, 80nd the moochie, se the doou
ments in the Survey Br80nch depoBit"d 80t this Prf'Sillency are of a. most valuable and important 
nature, and must be under a 8po~ial charge and responsibility. They mllBt be constantly 
examined, and rep8oire,l whonen'r damaged by inBe~ts. which is unavoidable. 

Copies will occas.iona.lly be called for by the superior authorities, and requisitions from the 
Revenue Officers ... will sometimes be m8ode, for, although the Honorable Court of Directors 
oonsider the Atlas map which is sent out in sectional nmnbers fit to meot all demands of tbit 
nature [ 335], such is by no means the case, as this work is deficient in detail. ... 

I recommend that Mr. C. Ignatio, whom the Government have objected to pension 
while not incapacitated, may be retained. . .. He is a very old and faithful public servant, and 
the fittest person to have the charge of k6Rping the maps ... in proper preservation'. 

The Calcutta roll of November 1834 shows 
D. H. Chill [m, 371 ; IV,J871 P. H. Neil MWlrUt Ho_in 
O. K. MoReady [m, 314 ; IV, 3351 Khadam Ally Khadeem Hooaein 
Wm. WiIson [m, 372 ; IV, 4751 Armuddin O. H. StapletoD 
M. H. Dias Ruheem Bokeh ThOll. Tay\or 
Ed. WiIsOD Abdul Khadar H. R. ChiIJ 
.K R. BoileaD [1~7, 371-2] Ghoolam Nukee E. Potter 

Amongst the jobs in hand were-Compilation of Capt. Webb's routes in Oudh 
[n, 33-4 ]-compilation, Benares Division--tlxamining Niigpur sections [m, 93 ] 
-compilation of Everest's route, Chllnar to Hyderabad [1II, 353 ]-copying 
Capt. Wilcox's reduced map of the Brahmaputra [ rn, 04 ],-copying catalogue of 
maps for Court of Directors-assisting in the l'orrespondence branch. 

The more promising men were constalltly lCll \'ing for more lucrative work j 

The recent resignation of three draftsmen ... in consequence of their labours being so ill 
remllDerated, ... and the expectod resignation ... of 3 or 4 more ... whose services. .. &re extremely 
valuable, ... make me ... apply to you for aid to arrest the further progre88 of this evil ... . 
The only remedy ... [ is] to sanction a moderate increlllle to their present low sa1aries ... . 

Draftsmen may be divided into two c18&16s, viz., compilers and oopyiBtB. The dutiel 
of the former are complicated, and require ... inteUigence and disorimination, and knowledp 
of the ... pentagraph, how to protract routes, and make maps from fieldbooks. They not only 
compile maps but copy them [ 300 ]. 

Those of the latter are simply to make fair copies from the maps oompiled. The sa.Iariea 
of copyists should be regulated a.ccording to the neatne88 and style of their work, and of the 
oompilers in proportion to their usefulness. . .. 

During the years 1828-29-30, when the offices of the Surveyor General and Superintendent 
of Revenue Surveys were united, ... the lowest pay of an ordinary dra.ftsman wse 110 rupees, 
of an a.pprentice 60 rupees, and of compilers from 1110 to 250 rupees a. month. In order to 
explain how very differently the sa.me degrees of intelligence and labour were rewarded in thie 
office, and how they are appreoia.ted in others; ... 

Mr. Moffat received in this office Ra. 40; his present sala.ry ( eleewhere ) is Re. 126 
.. E. Boileau 29 100 
.. H. R. Chill 16 76 

De Penning recommended increases aggregating Rs. 150, "the salary of a single 
draftsman, Mr. [Wm.] Wilson, ... who quitted this office 17 months sinoe, to join 
Captain Bedford at Allahabad" [ 183, 475 ]~ ; 
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The order authorizing 1\ cllluge of 600 rupees (Jet' menll8m ... for dr .. ftAlmen is w.tod 10 far 
"ack DB the 12th ,June 1788, nearly half .. century ago ( vide Carroll'" Code, Ch. LXV, Section 
20) [D, 274 n.3 ; Ill, 311 ], when the nmtsrials ..... nd the dutieA of thi~ office .. mounted scarcely 
to one-third of what they IOre .. t preaentl. 

E,.-erest.'s repeftted ftppeals to Go\'errunent brought no redress, and he wrote 
&gltin two years la,ter t.hat 
it is mel .. noholy to witness the rapid decadenoe of the drawing department. ... All thp 
valuable draftamen have now taken their depnrture; ... those who remain either h .. ng on IW 

a sort of pu. ... ller nntil they cnn ~et better employment, or w .. it until_t the expence of the 
pens, ink, paper, nnel other drawing m .. terialR of the State-they shall havEI perfectE!d their 
style so tIB to eOl,ble them to follow a like "onrae·. 
Government replied that. they were 
averse to .. ny revival uf yonr offioe establishment whilA .. ('onsider .. blo portion of it ia absent 
from the Presielenoy. In the meflntime you .. re .. t liberty to ltll the vBClOnoifOll occtlBiolled 
by resignations, either by promoting indi\~duals now in YOllr offioe, or by entertaining .. n equal 
number of others. on tenus that wiIl not oc~asion any expensll beyonct the authorized charge3• 

Everest. had in the meanwhile been successful in oMaining increments to Scott 
and Cornelius at his field headquarters, where 
Brott is the only person at my commanct who can assist me effectually in constructing pl .. n~ .... 
His tather died in the lIervioe of the ... Company, having been ... for all the early P6l't of hill life 
&8 888istant surveyor under Colonel Mackenzie, by whom he was first brought to Calcutta, 
and at the time of his death W68 tutor of Revenue Survey apprentices under Lieutenant 
Colonel Hodgson' [n, HI ; m, 501-2 ]. 

In June 1841 Rcott was drawing Rs. 225 a month, and Corneliu8 120, whilst 
Sheikh Abdul Khadflr had been brought up from Calcutta on Ra. 606• 

Under pressure from the so-called Survey Committee [ 2("17-302 ] Bedford was 
struggling to recruit. capable men, but had to report that he could find no "com
piling draftsmen ... at. present available in Calcutta". Even untrained apprentices 
oould not be recruited fron the Upper Orphan School "for less than 50 or 60 rupees 
each in the first instance "0. 

In spite of all difficulties the outturn of the drawing office was very large and 
mostly of first-class quality, due mainly to the supervision of Bedford, De Penning, 
and Graham. Everest wrote on his departure that it would have been 
utterly impossible for me to oonduot the duties of the Drawing Department but for the 
va.iuable .. id of Mr. Grahllm .... The geographical materiais ... have for the last II years been 
aent to the India House in 118 complete .. atatE! 118 if I had been personally present? 

COMPUTERS 

One of the important problems Everest had to face on his return was the 
orga,nization of an efficient body of computers, not only for current work but to 
bring up arrears from the last two years of Lambton's observations, and those 
of OUiver and himself between 1822 and 1830 [3, IU7 ]. 

Lambton had never kept any separate staff of computers, his computations being 
carried out by himself and his assistant surveyors in the intervals between field 
work. Very often his whole establishment remained at headquarters for more tha.n 
twelve months at a time [Ill, 237, 255]. For his own work Everest had only found 
time for computations when taking shelter from the rains or for his hea.lth's sake, 
and the published account of the Bidar-Sironj arc was far from complete [m, 257; 
IV, 1I2-31. 
. A computing establishment distinct from the field staff was now of the greatest 
Importance though each field party would be expected to take out their angl88 and 
Bet up their tria.ngles [108]. In order, therefore, "to have all the arrea.rs of caJoula
tions ... brought up, and any future aooumulation prevented ... Everest requeeted 
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18t. The appointrn9nt of a head oomputer and a deputy, eaeh on reepeotable IIIIoluiflll. 
2nd. Authority ... to engagE' and train up a oertain number of young native oomputer. 

at salaries varying 30 to 100 rupees .... Lad!! thus engaged would be required to poiIBeSs at 
Rtarting a compEltent knowledge of arithmetic, of the practical WI8 of logarithms, and of 
English .... I should ~uggest that the number ... be fixed at 8. 

In respect to the head computer, I know of no person so well qualified ... as Mr. Joshua Ds 
Penning, who was at the head of the office of the Great Trigonometric .. l Survey in the lifetime 
of Lieutenant Colonel Lambton. That person iD still in the prime of life and vigoroue, and ia 
highly spoken of by Captain Montgomerie ... in whoso office he is now employed [m, 380]. 

He would not oonsent to reside in Calcutta and undertake the office in question with a 1_ 
M1al"V than 400 rupees, clear of thl' p,msion which he at prAgent enjoysl. 

Government, agreed in principle hut wll,nted (Ietailed estimat.l'f<. A.Jlc! fondly hoped 
thA.t "all the requisit~ eomputers may be drawn from existing establishments under 
this Presidency". Everest pointed out that 
Mr. De Penning ... would ... he irnm£'diately etTective, both practically in the sort of computa. 
tions required, ... and BB an instruotor for the people who were to act under his guidance, .. . 
Mr. De Penning hBB been tr.~in£'d up in the same school, and under the sarn£' system, BB myself ... . 
He will comprehend my directions bettor than a stranger could .... Time will therefore bs 
BBved in the outset. and many bhmders will assuredly be sp6red ... . 

In thc ... Great Trigonometrical Survey there are two very able persons, Mr. Olliver and Mr. 
Rossenrodc, oither of whom might perhaps answer the purpose, but they are 80 useful in their 
present ca.pacity and indeed so inclispensible to the field operations, that to remove them 
would be an inconvenience of a most serious nature'. Besides which, ... neither of them would 
form so good a head of office 68 Mr. De Penning .... 

The period of training ... under Mr. De Penning's tuition ... will probably be much shorter 
than under any other person, ... and .. .in ~ix months the whole may be in full operation. 

It was the opinion of Lient. Colonel Lambton that...one party in the field would in the 
course of 4 months furnish matt"r for 8 months computation [ m, 255 ]. but ... under his svatem 
there was no office in the fiflld, 80 that not even the angle.books were regularly brought up, 
and this, I believe, iq also the practice in the Great Tri~ollometricul Survey of Ireland. 

When I 8ucct'ederl, I introrluced the system of drawing up all tho angl_a.nd computing all 
the spherical excesses. the chord corrections, the principal and some secondary triangl_ ... 
in the field, ... and on that plea a.n office tent and 2 camels were placed at my disposal [m, 
256]. By this means I was en"bled to rociuod the .. .indour work to ... about 6 months for every 
6 months field operation.q, but the office tent having be"n withdrawn ... I conclude the estimate 
of Colonel I.a.mbton must now be considered BB the true one .... 

When a party returns from the field tt .. ,y cannot engage in active oomputation immediately 
and ... when preparing to take the field a great interruption is n"cesBarily incurred. One month 
in twelve is perhaps IOBt in this way .... 

If the party in the field ... confine<i them solves to the computations which J have specified, ... 
and send their materia.IH a.nd field-books to the office [108], two cumputers under an active and 
intellig,mt pemon like II1r. De Ponnillg would bring up all the indoors work, ... and 80 prevent 
any future accumnlation of arroo.rs. 

Finally; ... lst. The arrears of computations. with theestabliqhment I have recommendod, 
.. , will be brought up in about 2 years and 10 months. 2nd .... Two additional computers 
for eVAry party in the fiold will ... prevent further accumulation of arrearWl. 

The computing office was sanctioned and established in No. 35 Park Street 
[ 332]. De Penning reached Calcutta. about 20th November 1831, and in accept
ing the appointment partioularly emphasized Everest'a promise that 
'You will never he required to go into the field without your own oonRent, or to go further 
from Calcutta than the plaoe where the office is established' .... Thi.~ W88 the only tempta
tion that induced me to forsake house II.Ild home, and oome out an adventuror in a strange 
land. Nothing shall be wanting on my part ... and, while I am BBsiduously labouring with 
heart and strenR1:h to serva you, I truet that on your part YOII will prot£'ot me and mine·. 

Offers of employment4 were sent out to a number of Bengali students, the 
term!! being Ra. 30 a. month whilst on probation for six months. with prospective 
posta-l Prinoipal Computer, Its. 100-1 Deputy, do., Rs. 60-6 Computers, @ 
Ra. 40. De Penning was Chief Computer, and Peyton his Deputy. Amongst the 
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probationers "Radanath I:'ukdhara" accepted appointment on 19th December 
183P. and a. few months la.t~r WII.II appointed Hub-assistant in the G.T.S. [J7I ], 
Everest declaring that he was 
the ablest pupil that the Hindoo College has yet produced. ond hill m .. thernaticalaaqlliremenb 
are of a superior OrdEOr ; whether he will tum out to be practioally eIBoient ia a question. ... 
I propose dispensing with the ordinary articles of agreement until the lad has had a trial of the 
kind of life in which he is about to be enga~·. 

De Penning waR not long in getting the offioo into good shape. but Everellt was 
scandalized at the dress worn during the Calcutta rains ; 

It is not ooDllidered amongst the English consistent with decol'WD to enter an apartment 
destined either to busine!18 or domestic affairs without such ... dreaB as ia simply IlUlBcient to 
oover the nakedness of the person. In points RS.ential to their religion or the ... habitl of their 
country, I shall carefully abstain from interfering, ... but in such as are not ot variance with 
these. I have a right to expect that they will in their tum comply with my wishes. 

It is not at varian~e with thElllo notions to wear a pair of clean Atookings, and clean well
blaoked shol'9, neither does it at all war with any of their habits, ... that I am aware of, to 
wear trousers or pBijammahs8• It is my desire. thereforo, that these young mon when attend
ing office oonform to theso parts of dress which in my eyes ore 088ential to decMcy. 
He Hl1ggoHted that a "pf1cial work room might be Ret aside for thORO who found 
themHf'lv('H ulmhle to m('et hiH wiRheH4. 

By tlu'l 1"11'\ of tlw ~'l"ltr D(I Penning had S computers undm' tl'l1ining, @ Rs. 40 
a mont,h ; 

SlIi VcllWld"r Deva. 
J..cIub C'hundor Set 
Niloomul Ohose 

Rajnarain Byso.ck. 
Kallycoomer Bose 
Gooroochurn Dass 

M6dhubchundAr MuUir-k 
Radhanath 808e. 

They are making rapid progress in computing and filling up the forms for latitude, azimuths, 
oto., completing I) and 8Ometimos 6 in 0 day. Mr. Roes [m, 496 ] is ... examining their work .... 

Tho latitudo, azimuth, and longitude, of 0.11 principal stAtiOD!! in the I!eCtion Takalkhera 
and Kulli"npoor have been computed .... 

Th" ~econdary tril\uglos of the section Takalkhera and Dawnergidda will soon be comploted, 
and I am preparing to send up to Agl'a copies of the Register of triangles, latitudes, longit1.1dee, 
etc. The Plan to accompany your copy of the Report is nearly ready. It requires examill&
tion, and tho inaortion of f!Ilch points as may have been omitted by the dra.ftsmen .... 

As thoro is very littlE' hope that Government will sanction the estAblishment of alithographio 
prOlO9 in your officE' ... ! may get the forrn. .... for the next Report ~truck off at tho Government 
Lithographic Pr"s,q [ loB. 312-J ]5. 

Peyton had accomp'1nied the SUITeyor Gem·ra'] up count.ry, SO, except for Rees, 
Dc Penning harl no one of any experi(lnce to help him [w. 4qG; i\'. Iq]. It 
cannot. th(lrefore, have beon very encouI'aging to hea.r from Everest that 
it is the duty of the Chief Computer to examine the computations, and it was upon the faith 
oC your peculiar fitnos.'1 for that office that Government acoeded to your nomination. It ia 
not everybody in whom I repose that confidence, and without meBning ... to disparage the 
qualifications of Mr. Rees, ... my acquaintanoe with him is far too recent and too limited to 
allow or my AtBking"o mllPh on hi. re.pollHihilityft. 

De Penlling regretted that he should be blamed 
for allowing Mr. Roes to examine the computAtions .... Mr. Rees was merely allowed to run 
over the sines and OO-Sin09 of the azimuths as 0. means of keeping him employed while he 
attended offico, and having nothing to do. ... In all that laborious calculation. not a single 
error, even to the la...t figure in the logarithm. wad detected, muoh to the annoyance of Mr. ReN'. 
He was just too optimistio, and two months la.ter had to accept a. oorrection ; 

The error is triHing, as you ... observe, for it will not affect more than the 3rd decimal; 
hut it is no less an error for all that .... At the time those azimuths were computed the ... oftlee 
was crowded with upwards of a dozen wild apprentices, to keep whom and the 8 compntel'll 
fully employed, and to preserve order and subordination, my time Will! muoh ocoupied. 

Moreover, there was the 3 oopies of the Reports and Plans to be prepared, 80 that ... I re
quested Mr. Roes to run over the siDes and oo-Bines •... for it was thll1'8 I apprehended u7 
error might creep in, ... but some how this error OIIo&ped Mr. Rees. 

'DDn. 284 (30\1). 19-12-31. 'DDn. 283 (70-1).30-4-32. 'inBtMd of the fIAoIO of Beopl. 
• DDn. 288 ( 192-3 ). 16-7-32. • DOn. 303 ( % ), 1-3-33. • DDn. 317 ( 28-30). 14-3-33. 'DDn. lOll 
( 181 ). 4-7-33. 



340 OFFICE & FIELD ESTABLISH:\1.ENTS 

I lUll glad the error haR heen d .. t""tpd nn,1 pointed Ollt. It ha..~ ILtforded m" I) v"ry good 
opportunity of pointing out to the ""mputel" the ne" .. s.~ity of observing great caution in their 
future computations, and Nil Comul Ghose ... is much distressed at the error. He ia one of 
the bORt computera .... He i~ the only computer that e.an mo.ke out the o.zimuths when I lUll 

otherwise occupied .... Ollr futuro computations will boor th .. most rignroU8 exo.mino.tion1. 
Rt>es had originally been entertained for work in t,he observatory [m, I~8]. 

He suffered from a nervous t.witch that prevented any useful work in the field, 
a.nd had now returned from leave. He had agreed that during this leave. up to 
three years. half his salary should be paid to his 8ubst.itute. C'rilOrge Logan. who had 
been engaged up t.o February 1~34. On Rl'es' return wit.hin two years, the Surveyor 
General reported that Logan, who had accompanied him up country, had proved 
extremely useful, ... both o.s an obRerv .. r, a cmnput!'r. Itnd fi"ld "s.~isto.nt .... The contemplated 
result of Mr. ReA!!' viait tn his native country h ... ~ not ... heen reo.lized .... Hi" hMlth ha... not 
been restored; ... he can be but partio.lly officient. Hi" ""I'ocmtions ..... re that at the expira. 
tion of 3 ycmrB he should come into the pos.~ession of hi" full Mlary, amounting altogether, 
with the authorized incre ... ~e of one thil'(\ for field .. Ilowance, to 400 rupee. per month. 

That slim iR at present distributed monthly -Mr. l-tePR, Ra. 150-Mr. Logan R. •. 250-·-and 
in consider .. tion of Mr. Logan's utility. I ,houl<l ... m('omrroend tho.t from ]<'ebru .. ry IS3L.he 
be appointed an assistant to the G.T. Snrvoy, with 1\ AAlary ... Ha. 250 per month [3.53,380 11. 

Though Everest regretted that he could not have the computing office under 
his immediate eye, he knew De Penning's worth; 

These computations become now deeply interesting to me, 88 you mo.y well suppose, and 
now I feel the vaJue and importance of '" steady perBon Iil,e you, o.nd am quite Ii8sured of the 
judgement I observed in selecting YoU. 1 wish it <'ould b" Bettled th .. t the computing offioe 
and all the estabJistunent could come to this tine olimate, but there a.re manv difficnltieR in the 
way, and not the least is your own reluctance to quit that a.mi .. bll" spot, Caicutta3• 

In l'rlarch 1835 the seven Bengali computers4 who still drew only RI!. 40 each 
begged for an increase of salary. pointing out that. "every one of n~ ha~ a pretty 
large family to support". De Penning particularly corn mended Nil Comul Chose, 
who was now helping Rees in the observatory [ Iq], and had 
fully qualified himself for a.1I the arduous calculations of the Trigonometrical Survey, .. nd i8 
now competent to deduce the azimuths, and to examine the field books .... In fact, to do 
jU8tice to the Hindoo computer!!, I mu~t so.y that all of thom .. rl' equally attentive to thf'ir 
duties, o.nd strive to the utmost to alfor(\ me every M.ismnf18, but Nil Comul has, by greater 
appJjcation, got the start of the othersi. 

Everest made cautious reply; 
It ia o.bundantly gratifying to me to heu.r such good account. of you; ... I will do my 

utmost to ... promote your interests .... It hQS ever heen my .. ttempt to apply to my own darl· 
ing profession, the Great Trigonometrical Survey of India, ... perfect fo.imeSlll o.nd impartiality. 

You cannot eo.ch and 0.11 be chief n",tive oomputere. Nil Comul Ghose 8tand~ particularly 
recommended .... I ha"e accordingly recommended Nil Comul Ghoe" for this situo.tion ... , 
I have no power to inflre0.8e any of your salaries beyond the limits first MBigned ; that is the 
affair of Government, but I have not failed to Ilro.W nttention ... to thia subject .... 

As to ... wives and fo.milies, it is .. question which mURt be o.rranged with Dr. Malthus8 .... 

Your fellow collegian, Radanauth, ia high in fo.vour with everybody, o.nd univorsally 
heloved in the G.T. Survey. You will not know him for the same person when you soo him 
again, for he ia no longer a puny atripling, but allardy energetic young man, reo.dy to undergo 
any fatigue, Bnd acquire a practioallmowledge of all partq of his profession .... 

There o.re rew of my instruments which he oannot mBnage ; o.nd none of my computations 
-of which he ia not thoroughly mllo8t~r. ... Eventually h" will furnish B convincing proof that 
the aptitude of your countrymen for the practical, a.~ w .. 1I BB the theoretical, parts of maths· 
~tiC8 ia in no wise inferior to that of Europeans? 

Nil Comul Ghose was promoted to Rs. lOO, but the remainder were still drawing 
only Rs. 40 a. month in 1838. whf\1-with one exception-they all left to accept 
newly esta.blished postR as Deputy Collectors in the revenue departmentS, and-again 
-with one exception- giving the Surveyor General no previous notice; 
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I l18e no remedy ... , We oannot expect young men to work in my olRce for the fun of the 
thing at 40 rupeea per month when they can get 300 elaewher... The only way ia to supply 
the plool'8 of thOAtj removed, and. J authoriae you ... to engage suitable peNonR .... 

You may tell these youthM, Ourucham excepted, that the good fortune whioh hI¥! attended 
them would caIJ@8d me much more gratification if they hsd paid more attention at their exit 
to the common courteaiea of life. It hM be .. n my ~tudy to hlwe them treated with kindn_ 
6IId consideration, and not ()ne of them, slive OuNoh .... n, h8l'l had 80 much civility 88 to 
thBnk me at hi8 deporture. This iq 1\ sorry mode of quitting my patriarohal infiu .. nce, and 
shews mo; that they .... e yet to learn how to prize the good Oftlc88 of their 8uperioNl. 

Tht> only one who st.ayed on was ?t!ahdub Chunder Mullick, and after recruiting 
a. new batch De Penning recommended that he, 
88 the oldest computer, be promoted to the situation of Niloomul Gh088, and enjoy the higheet 
rate of sa.inry, 100 Npeea, from the date of Nilcomul's departure. to whioh ... he ia fully entitled. 
not only for the length of hi.. ~ervioe, but for the g"'leral good conduct, and the zeal and activity 
he haB diaplayed since Nilcomul's duties have devolved on him. 

That Sreenauth SicdBrl, who has already made hiruaelf exceedingly useful, and is more· 
over an expert computer, be "'ppointed to the situ ... tion reoommended for Rajanarroin Bysa.ck. 
on the sa.lary of 60 rupees per monthS. 

With the assistance of Rees, De Penning had now to train a new batch of young 
computers. He was at t,he same time distracted by responsibility for the workshop 
on Barrow's move lip country. and also by Graham taking six month's leave 
from the Drawing Office. It was natural that the progress of the computations 
suffered, to EVE're.~t.'B great distress. He wrote flE'remptorily to De Penning; 

1st. The computing office was org ... nizP{I, and you were placed at its head, in 1831 for ... 
facilitating the computations of the G.T. Survey, and the Great Arc in particular .... No duty 
whatever is to be executed which is calculated to retard those computations .... 

2nd. You cannot...rRceive orders, or comply with requisitions. emanating from any other 
quarters than the office of the Surveyor Genoral.. .or from the ... Secretary or offioiating 
Seoretary ... Mili to.ry Department. ... 

3rd. I direct you to d~ist from answering a.ny letters whatever ... unlees ... from my offioe 
in the field, or direct from the Government through the prescribed channel. ... Send aUlettera 
oont .. ining such orders forthwith to me'. 

He passed a copy of De Penning's report to Government; 
The computations ...... re very urgently required .... The formuhe and instructions were 

sent down in September last .... They ... ought to have boon complete, I in 112 d ... ys actual work. 
but...not one third ... had been completed in 188 d ... ys .... 

This will never do at ... 11. !\Iy object in recommending to my Lord Bentinck's Govern
msnt to organize Bn establishment of computere was to fo.cilitate all those computations of the 
G.T. Survey. and of tlle Groat Arc in particul ... r .... Tbis then ... is manifestly the main duty of 
the computing office, and of Mr. De Penning, ... aud ...... ny duty which interferes with this is 
at variance with the fundamental principle upon which that office is esto.blished5. 

On Bedford's appoint.m('nt as Surveyor General's Deputy at Calcutta. De Penning 
was left with undisturbed charge of the computing offioe [ IOq. 325-6 ]. 

Following the desertion of the Calcutta computers, Everest was much dis· 
tressed whE'n Radhanath Sickdhar asked leave to accept a profitable post as "teacher 
to B. public institution" [375 ]8. He begged Government, to grant him a sub
stantial increase of pay as inducement to stay; 

Of the qualific ... tions of the young man himself I cannot spe&k too highly. In his mathe· 
matical attainments there are few in India, whether European or Native. who oan at all compete 
with him. and ... even in Europe those attainments would r ... nk very high. 

As a computer he is quite indefBtig ... ble, o.nd ... there is no person in my Department so 
thoroughly skilful in the ... pplication of the various formulm .... These qualifioatiOI18 ... so emi· 
nently valuable to my Department, would be thrown away upon that to whioh he now seeka 
to be transferred. not.but.what he would be infinitely useful in any llituation ... beoause ha is 
aolear headed. shrewd, and intelligent person and ~ .. ootivity of body and mind .... 

Computers ('omparabl .. to Radanath cannot be hired in Eugland at a less price than one 
guinea per diem, and ... pel'l!OllR 80 qualified. would not undertake thll business on any t_ 
that co\dd ... be offered .... Habituated u Radanath i. not only to apply formuLa: but to 
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investigate them, and trained up as he has been from boyhood under my own eye, he .... ould be 
the ohMpest instrument that Government ever oould employ in a task of this kind ... . 

If ... this young man .. quit my Department, ... I should ... require ... Mr. Reea at my head. 
quartel'8 in the field, but...Mr. Rees would in that _ be entitll'd to ... Rs. 104-8 in addition 
to his present salary, besides ... hiR paII.'<8gt" ... and camp equipage and carriage furniaherl lit 
the public f'xpence. 

It would take 4 months at leaort of the moat valuahle II8880n in the year for computatioll8 
btofore Mr. Reaa ooultl re..'\('h my headquarters. He would probably fUTive at Dehra in Soptem. 
ber, ju~t as my Dep&rtment w~ about t.) take the field .... Reing only a computer he would 
be of no nee to me in tho field ... , but from the I~t of Ootober till the 1st of April he would be 
drawing his \vhole salary without ... a<lvancinL{ the computations one iota .... 

Of Mr. Rees I know nothing. R~port spoalLq highly of him in Calcutta a.q a mathemati. 
cian, ... but I have no proof of it, and I pnt bnt little faith in ... the opinions of the publio of 
Caloutta, because they ... are greatly given to admire mediocrity ... , Mr. Rees has not been 
tn.inPd up tmcler me, and when a man pa._ tho age of 40 .. .it will be in vain to look for Dluch. .• 
aptitude for learning nAW aystemq. 
H Rees were brought up from Calcut.ta. Ill' eontinuerl, otllf'r mTangements would 
have to be made fot' the daily time Hi!!lIals, hut all this troll hIll would be avoided if 
80me increase of sahuy cou)(\ he sanctionerl for Radhanath ~i ·kdharl. Government 
was Bympathetic and pointed out that the Revenue Board had alroady heen told 
that it W311 wronp: for ol1e departmant nf the Atate to bid again9t another for the services of 
cl)mpetent offiollNl, ... " hich ... will prevAnt any repetition of ... that which you have deprecated. '" 

His Lord.hip ... will be prepared to take into consicleration such inorE8IIe of llamry to 
RlVlanath Sikr:lhar as you may conceive to bf' just Md f'qlutahle, without advertence, however, 
to that of any other situation whioh he may be dtosiroUB of ubt.>iningl . 

An increase of RI'!. 100 a month waB sanctioned, and the Governor Gener&! 
expreBsed great Batisfaction with" the number of native youthB who are qualify
ing themselves by study for useful employment ill every depart.ment "3. The 
principle that no rlepartment Bhould poach on the Btaff of another WI!.8 confirmed in 
due course by the Directors, and holds to this day; 

The Sllr\'eyor G .. nAral'~ report of Radanath Sickrl",r',. attainmAntH and talents, and of the 
valuable n .. ture of hig RarviCell, fully jlldtifies you in granting the increased salary. '" Hia 
eervices will now, WB trlliIt, be retained in the department .... 

AR it Is of much importance that natives who have been trained to the duties of an office, 
more e;operially to dutieR of a sdentific nature .... lIhould not be incited to quit their stati.)1l8 
with a view tl) their own "dvanta~e in another branp.h, ... we fully approve of the intimation 
given by you to the Revenue Boar,!, ... 

Departments ... rnust not onl:v net invite, but mlldt positively reculle to entertain an applica. 
tion for employment from "ny native who i~ at the time ... in the puhlie employ of a Government 
offil'e or department, unl£.ilg they ~811 have previoUllly received the full acquieRcence of the 
head Qf .. uch oftiop or rlC'partlDent4. 

The new batch of computerB Boon settled down, but there were occasional 
complaints, and" abBenteeism " was not unknown. De Penning had to report 
B .. hoo Gopalll Ki!l8en Dutt, who ... ilI VAry irregull\l' in his attendance at office .... He abAenbi 
bimRelf whenever he thiuks proJlf"f, gonbrally on the plea of Aickne~, !Iond in thf' rase of 
holidays, shoul" there bo a eoupl€' of days in the week, he i~ sure t.) takA the week to himself . 
... No r"mon .. trance or arlmonition on my part has any eRect on him; added to which he ill 
of a very irumbordina.tPl digp~ition, and 89t~ 110 bad example to the rest of the computera .... 

I have frequently threatened thi~ cnnouru>cioua Ballot. with your ,1i.ipl088nre, and at one 
time I har! hopes of a reformation as he ... apologizecl fur hili error and promised to behave 
better, ... but, I have bepn I18d.y diBII.ppointod. Even now ... he is absPIlt;a. 

During the rains of 1840 the computing office was honoured with a visit from 
Lord Auckland, and the computerB took the opportunity of preBenting him with & 

petition regarding their pay and prospects, sending a copy to the Surveyor Gener&! 
a.t MusBoorie, to entreat his support. Everest replied that he would 
waive all objectionR to th" irre~larity of th!'l channel, anlL.hail with plellSure any rosultll to 
your adva.ntagA .... Though I take the deepest inu-rest in natave improvAmeot, Bnd view with 
delight the progress m&de within the la.<!t 20 yeai'll by the nativell of Bengal, whirh ia without 
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precedent in the hiatory of mM, yet I feel mytlelf precluded in thill case from h,kin~ .. ny part 
in your behalf, unless consulteri by His I.orrlPhip in Council1 . 

Though he had never had personaJ touoh with these later oomputers, they, 88 

well as all other members of the department, were fully consciouB of his patria.rchal 
rega.rd, a.nd in December 1843 there was 8. pleasant exchange of greetings bl'twoon 
the retiring Surveyor General and the eight computers then ~erving ; 

Sreenllth Siokdnr' R"dbanatb Sen Oopoo N .. th Sen 
Nil Chunder GhOBRul Motoe Chander Chatterj... Bhol"" .. th M ... umd .... 
Jug", Cbonder Dev 8h&m& Coor .... Booe 

CORRESPONDENCE 

One of the great drawbacks in combining the two posts of Surveyor General 
and Superintendent of the Great Trigonometrical Survey was that no adequate 
provision WEIR aJIowed for the close control of subordinate units. 

There was quite enough work for the Surveyor General in the genera.l dirpction 
and control of his dApnrtment. But it was asking too much for the same man 
to organize and administer the operations of the trigonometrical survey, which 
were no longer, as before 1830, confined to It single chain of triangles. As Superin
tendent he hud not only to build up and equip now establishments of all grades, 
but, in Everest's case, he had also to execntc personally the operations of the 
master series of the Great Arc--devise new methoUs to meet new and unthought-of 
problems-and take a major part in reoonnaissanoe and observations [315-6]. 

The Surveyor General was responsible for the field survey and mapping of 
Madras and Bombay, where he had lost his deputies, as well as the now vastly 
extended presidency of Bengal. He f01llld it quite impossible to give any a.ttention 
to the many geographical ventures that were continually in progress on a.nd beyond 
the frontiers. His only remaining officia.l Deputy was removed from his immediate 
orders, and confined to the full-time task of superintending the revenue surveys 
of the western provinces. Indeed, whilst he was thus stationed at Alla.habiid, the 
very important revenue surveys of the lower provinces a.nd Assam were left entirely 
without professional direction. 

In neither oapacity had Everest any staff officer to take a share of the burden. 
He was overwhelmed with work. He was intensely interested in the detailed 
working of the trigonometrical branch, a.nd his letters to the Military Department 
ran to extravagant lengths in his endeavour to state beyond risk of mis1lllder
standing every possible aspect of the professional side. As so many of his pro
positions entailed considerations of establishment a.nd finance, the replies from 
Government consta.ntly dema.nded more discussion and yet more details. Whilst 
at Caloutta. in October 1831, he oalled attention to 
the volwninous nature of the correspondence of my office, ... quite frightful to contemplate. 
As copies of aJI letters must be preserved. as well as the originals of aJI those which are 
received, ... a quantity of ponderou~ documents is thus accumulated. ... 

In the first pla.ce a great deo.l of valuable time is ... taken up ; in the Becond ... a great deal 
of expense is incurred; ... in the third ... Bn establishment of thill sort becomes so overloaded 
with documents a.s to be tota.lly immoveable; and in the 4th, ... the Chief of the department is 
rendered dependent on his Register [ Registrar, or supel"Vising clerk]. in C888 of the death or 
lIokneu of whom hill department is lio.ble ... to be utterly pa.raJysed [315-6]. 

A ver-y great portion of this colTt'>Spondence arises from the minute written explanations 
which are called for by Ris Honor in Council of every measure tho.t I presume to reoommend. ... 
It might ... tend to ... economy and dispatoh if my judgement had ... greater llCope a.\lowed. '" 

The Superintendent of the Great Trigonometrica.l Survey of Ireland has hardly any official 
OOlTeBpondence save with the officers under hill authority. and that he curta.ila as much as 
possible. When I wu ... in England, many.propositions were 8ubmitted by me to the Court 
of Directors, but written explanations were hardly in any clWle required of me, and viva,voc8 
~ommuni('ations with the Chainnan were deemed to answer alI purp08e8 .... 
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His Honor in Council nas hirnRelf IWl8l1red me that my explanations are never understood 
in I'pite ofthEO ... eifot1:8 whioh I make to divest them of all obRouritiABI. ' 

To simplify correspondence with field parties he ordered 
all letters addressed to the Surveyor General. .. to be sent in dupli('ate ... on foolscap paper 
with half margin. Ono of these oopies will be retumed with replies or remarks oppollite to the 
parawaph requiring them. OlBoers ... will ... lirnit the length of thoir letters Bd far as praotic. 
able by curtailing all expr .. 88ions Dot bearing upon the Reose of their subject [ 31S ]1. 

He wrote again to Government; 
The current bll>liness ... has vtlo8tiy increased, whilst thE> eiltablishment of writers halo remained 

the same. The scientific surveys at Borubay by LieutenlOnt Shortreed, IOnd in the Nizam', 
Dominions by LieutelU\nt Morland [ 248, 256 ], have greatly added to my corresponrience, ... 
and wh!lot with ... the forrno.tion of a computin~ office, the measurement of the b&80line, the 
organization of the trigonometrical pMties, ... I .. hall not be fo.r wrong in e~timating the ... 
official writing lOt full double what it wu.~ in the time of my predecessor [316] ... . 

I have Dot as yet dOf'med it indiapeosible to o.pply ... for an inlJrease, but ... if I do not, ... 
the business ... will fall into !Iorrtmrg as it did in the time of the late Lieutanant Colonel Mackenzie, 
when letters remJ\ined Hve or six ye&oI'>t on the shelf unanswered [ m, 30 4, 477-9 ]'. 

On Everest's first journey up country, separated from his field office for ne&rly 
five months, he sent to his Registrar 
two lists, of whioh tb!lot marked A shews what documl'nts are now in my olBce trunks, and 
that marked B those data which are indispensihle for reference, but are not forthooming. 
There is no remedy bllt to copy correctly all those rlata and send the copies ... to me at Agr8, 
k~ping the origino.ls safe until my arrival at Mussoorie .... Above all things, he most oa.rsful 
that the copiAf! contlOin no rleviations from the originals'. 
Morrison plLSBed the lists to De Penning at Calcutta ; 

The M .. jor wishes the articles spBcified ... sent up to Masllri by the first conduotor's Heet 
that leaves the Presidency- ... Bengal, MMra.~, and Bombay General Ordel'B-Bengal Code 
of Regulations-MackR.Y's Longitudea-Nesbit's Land Surveying-aU the old contingent bill 
books-Bagay's Tables, I copy-Huttons Tables of Proriucts6• 

As he beoa.me more deeply involved on the Great Arc, Everest beoame the leu 
able to deal with correspondence from distant field parties [252, 345, 3E11 ] ; 

The abolition of thl' offices of Deputy Surveyor Ol'lneral at Madra.s and Bombay renders it 
inctispensibll'J to reduce the correspondence ... to the smallest possibll'J quantity .... 

You will only write to 1nl' in cases where you.oooonnot proceed without my aid, and-wben 
you ~.annot avoid making fto reference to mo--... yol1 will study to make your letters brief, 
concise, and explioit-your propositions all single and ~p"cific-I!.nrl the handwriting such 
that it Ulay be rAarl without Rtopping to RpI'll. 

When you require any articles which you think I can furnish, send an indent, ... but ... 
refr .. in from enumer .. ting them in the body of YOllr letter. If you want artioles which I cannot 
supply, and YOI1 know where they are to be procured, a simple statement...will enable me to 
forward YOllr purpose better than whole reams of verbiage'. 

De Penning was commended ; "I thank you for the precise, clear, and business 
style of your letter and data. Pray adhere to that, for it sa.ves a world of trouble". 

He was insistent on the preservation of normal official channels of correspon
dence, and was indignant when De Penning dealt with matters at Calcutta that 
should have been passed up to him up country. Special authority had to be 
obtained before a junior officer such as De Penning could" frank" official letters or 
pa.rcels for post" under flying seal" [ 325 ] ; 

The ~low progl'l'RS of tlm ct..k ill Iow.. ilIlOlrelKly a Rource of great inconveni,mce, and is en 
evil of ve,y BPrious m .. gniturle. Anything that CR.n be done to expedite the business of my 
office will be a great advantage .... If my '''quest cannot be complied with, I beg Mr. De 
Penning ffiIOy be pem.itted ... to pay the postage of such public letters and parcels 88 he may 
tr .. nRmit to m .. on em .. r'!oney, and ch .... ge the ~ame in the monthly contingent a.ocount1. 
This difficulty WILB later overcome by De Penning getting his letters and p&rcela 
franked by Bedford. So anxiouB, however, was Everest that De Penning should 
not be distracted from the duties of the computing office. that he asked Bedford 
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to refrain from o.ddressing him officially, that is, before his official appointment to 
eharge of the Surveyor Gener&!.'s office; 

Mr. De Ponning hQIJ reported to me that you havtl ~dressp.d lettet'R to him direct. Mr. 
De Penning iR the Head Computer of the uffice of the S'lrveyor General of India, and is in the 
atricteet sense of word a subordinate of minA only .... He has no power to eorresponri with 
the Deputy Surveyor GeneNI of Bengal, neither hR8 he the means of carrying on luch corres
pondence without neglecting the dutiee for which ... expressly pair! .... 

You will never think of addrossing Mr. De Penning ... through any other channel than that 
of my office, or without my RaTlction previou~l.v obtainer! r 324-511. 

In spite of the relief afforded );tter by the appointment of a Deputy at Caloutta 
and an Assistant at Dehra, Everest was so deeply engaged in professional work 
.ru.t his correspondence was oontinually pushed to the side and, writes Bedford, 
ColonEt\ Evereet has been busily employer! with his astronomical observations at Serong, .. nd 
recently proceeded ( in very indifferent health, I hear) to Delhi. He is never very prompt 
in replying to letters when in thEt field, and Aieknees is a bad quickener8 [252, 344 J. 

To Government he explains that business had 
fallen seriously into a.rreare, and crowdR upon crow(L~ of important docwnents still remain on 
the file in rough draft for want of time to copy anr! index them .... I hopo YOll will lay 
before His Lordehip ... my earneet solicitation ... to engage as many writers QIJ the nature of the 
nuw call may demand, and at...not IEtSe than 50 rupees, or more than 100 rupeee, each [333 J .... 

Every letter which arrives and requires an Mower is detained on the shelf ... until I can 
afford time to attend the subject. Each paragraph is then diligently and carefully read a.nd 
Btudier! by myself, Bnd ... th~ reply is drl\f'ted by me. When the reply is fa.itly copier! it is 
brought to me for ... examination, and QIJ all my ofHciBllettors have ... been ... index"d and labelled, 
the difficulty is greatly abridged. 

I...exelude studiously all superfluous expressions, and though I ma.y 80metimee unwarily 
rail into the error of verbosity, yet in general there is hardly a paragraph ... which is not fraught 
with meaningS [ 329 J. 

BE~(JAl, REVENUE SURVEYS; D.S.G.'s OFFICE 

On Bedford's move to AllahiUni.d in l832 he took Alexander Botello as head 
writer and accountant [III. 314 n.4]. Botello had been with Hodgson in the same 
ca.pacity since IR23, and Ius pay was increased in 1834 from the original 120 to 
Rs. 150 a month. He was dismissed in August 1837, having aheady been fined 
several times for absence without leave. His family had been long established in 
Calcutta, where he expected to have no difficulty in finding employment~. 

Peter Dias, the junior writer, drew only Ra. 30 after six years in the Depart
ment. He had managed in Calcutta "having a. brother in the same office a.nd ... 
living with friends", but he could not manage in Allahabad, and had to resign6. 

For chargo of his drawing office Bedford took Marcellus Burke, Origill&lJy an 
assistant sw-veyor on the Madras establishment [Il, 35 I, 4{H ; Ill. 371. 384 ] a.nd 
he was joined byWinston from Calcutta in June H!33 [33:"1 J. Of the three Indian 
draughtsmen who also went to Allahabad, Piari Lal was tcmpora.rily transferred to 
Lawrence's pa.rty in the field in 1834. 

On Bedford's transfer to Calcutta at the end of 1837 he left all his staff a.t Allahi
bid Wlder the Board of Revenue, and engaged others in Calcutta a.t a. monthly 
oharge of Rs. 724. Those left at AlIahii.bad comprilled8 

Map and Plan J)'p"rlmfnt Writing o.p!lrtmm' 
Mr. M. Burkc, A .... t. Surl'e.vor... H •. 337- R-O Mr. Roborts, Head Wl'iter R •. 130 
Mr. E. \Vimtoll., " JJ 206-12-0 Mr. CI\1.nhlln, A8~t. ;,)0 
P(~llrce Lull, nativu draft'illl<lll H2-ll·<~ Dnftree s 
Joynarnin BisWllB " H2--ll -2 

M iut.UtJlI£ou,r, 
It •. 66U-IU-\ll 

,"'.3- J 4-.;, ... }"ix"erl conting<"ut al1mv811C'l1 
R •• IIIIj 857-10-10 

I.i, '" R.. 68-14-- 11 
Totul Montbly EXp"n." R,.. 926- 9-- 3 

'DDn. 371 ( 183-4), 23-4--38. Ito Morl"nd, 4--2-40: DDn. 380 (21Hl). 'DDn. 34-1 (279-82), 
~1l-39. 'The name appears on .. early map of holdings 011 S'\f!1\I' I. : family.till represen\ed in Caloutt& 
m 1945. 'from DSG., 1-1-34: BTO., 10-2--34 ( 36 ). 'ib. 18-1()...38: BBO., 10-1()...39 (2). 
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This staff was dispersed in May 1839 since, writes WinBton, 
the ... office is to be remodelled by h .. ving only .. few dr .. fblmen on sm .. lI sal .. ries, with. 
Iithographio press to copy each purgunnah in every district separ .. tely, duner the superin. 
tendence of the Secretm·v1 . 

Bedford was only'able to employ Winston in Caloutta, 
Mr. F. Hely has been appointed Head Writer of my office, .. nd relinquished a situation 

in the Preventive Service [Excise Dept.] of RR. 150 per meneem: for Mr. Roberte ... there ill 
no chance of any vacancy here. With reg .. rd to Messrs. Burke and Wineton, the fOnDer ... from 
age and bodily inflrmities ... is inc .. pacitated from ... office duties, and is desirous of ... peneion . 
... Mr. \Vinston I sh .. ll be most happy to engage3• 

After acting as instructor [ 393 ] Burke was granted pension of Rs. 16S-12-3 
from December 1842, which he drew at his home town, Madras. When Bedford 
retired he left his office under charge of the Revenue Board, comprising 

Francis Hely, Head Writer and Acoountant-James Botello, Asst. Writer-Edward 
Winston and Alexander Daniell, Assistant Surveyors, and Waiter Gr .. ham, draughtsman. 

FIELD ESTABLISHMENTS: WESTERN PRoVINCES 

In preparation for the conference at Allahiibiid, surveyors were called on to 
8uggest the most suitable organization for a revenue field survey party, and after 
the conference the following directive was issued to the Board of Revenue; 

It is obvious that the more the establishment of each Surveyor is EJtrengthened, provided 
he can efficiently control...it, the more economical it must be to Government .... But the 
real economy ... must depend on the extent to which natives can be employed, and the ... judge. 
ment with which they can be instructed .... Every Surveyor will ... direct his particular attention 
to ... this important object [402]. 

His Lordship in Council h8.'l been pleased to sanetion ... for eaoh of the five surveys, viz., 
1 Surveyor per mensem Re. 526 
1 Assistant Surveyor 250 
2 Junior Surveyors @ Rs. lOO 200 
1 Head Native Surveyor 30 

25 N .. tive Surveyor. @ Rs. 10 & 20 375 
140 Khalassees @ " 4 & 6" 700 

Total Rs. 2,281 - Add for Contingencies Rs. 104 - Total per mensem Rs. 2,3851• 

This was the staff provided for the professional survey [212-3], the amina or 
measurers required for the khasrah being separately provided for. Under the old 
system, responsibility for khasrah survey rested with the district revenue autho
rities, who seldom timed their operations to fit with the professional survey. It was 
decided at the conference that the professional surveyor should himself manage 
the khasrah, and make it fit in with the professional programme. Arrangementa 
had now to be made for special detachments to carry out khasrah survey where 
professional control had been already completed [ 2 II, 2 I 5 ] : 

Independently of the old Goruckpore survey, there .. re 12,625 square miles surveyed pro· 
fellSion .. lly, over .. small portion of which only the khMl'ah me ... urements have yet extended. 
If this work is to be brought up there i9 a wide field for the detached employment of those 
uncoven .. nted serv .. nt. of the Dep .. rtment who .. re equ .. 1 to the duty .... 

With ... the following native establishment each Sub·Assistant might with ease ..... ccomplieh 
500 square miles during each season .... -Sub.Assistant, Rs. 200--Native Establishment for 
15 ch .. ins, Rs. 37~ontingent Ch .. rge for p .. per, cha.ins, .. nd Mootsuddies' tent, Rs. 52-
Totnl, Rs 1,627. The charge for superintending the khasrah .. rre .. rs m .. y ... vary in ooet, 
should it be ..... dviRable to employ some of the uncovenantell AseiBtant Surveyors in lieu of 
Sub·AsllistantK'. 

Bedford spread his staff over six district surveys, allowing the following monthly 
oharges; "Delhy, Re. 2,425--6-S--Suha.runpoor, 2,475--6-6-Suhuswuan, 2,362-14'6 
-Moradabad, 2,558-5--4-Agra, 2,415-6-S--Allahabiid, 2,174-14-6 "5 [213-4]' 
In accepting these estimates the Board of Revenue suggested that, 

I to DW., 2--~0; DRC., 10-10 ... 30 (3). 'from DSG., CalcuUn, 11-6-39. 'BTc .• 20-6-33 (44 l· 
from IJSH., IJ.+·33; BTC., 2-9--33 ( 16). 'from DAG., 17-7 ... 33: BTC., 2-0-33 ( 18). 
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in the firBt instance at le88t, the whole amount ... lIBnctioned for the native establishment of 
each survey may be drawn in one sum by the Head of the Survey. to who"" diecretion the 
organization ... shall be left. The sum to be thus drawn will...in no account M:ceed the amount 
88nctioned. and the Surveyor will furnish with each monthly bill a list of the office", entertained, 
and their respective 88laries. certifying on honour to the truth [40 3, 40 9] .... 

Much difference of opinion BB to the ... native establishment ..... ppearB to exist among the 
Surveyors .... The first sea.eon's operations will show what system is to be preferredl 

Under the further changes introduced in 1837 certain Survey01'8 were allowed 
.. double est&blishment", by which they were able to give gre&tly incre8lled outtum 
in the year, reducing their cost-ra.tes by more tha.n a half, but with serious 10118 of 
accur&cy [215-8 ]. 

LoWER PBovmOES 

The district surveys of the Lower Provinces had each been started independently, 
under civil control without any st&ndard pattern of establishment [178-9]. In 
1834 Siddons had to raise a party for the survey of Chittagong and 
having communic .. tecl with C .. ptain Hodges ... nd obtained his .. dvice, ... it .. ppe .. rs to me that 
the establishment .. Uowed in the Upper Provinces [ 346 ] ... would be for this first 8888on ... un· 
manageable ... owing to my h .. ving to organize and instruct the junior native surveyors, it being 
impo88ible to ... get men ready tr .. ined to surveying ..... t 10, 15, or even 20 rupees .. month •... 

I should recommend the establishment m .. rked B. .. arr .. nged with reference to the abilities 
.. t present procur .. ble by me in C .. lcutt ...... The KaIasees will be entertained by degrees, ... 
till the survey is in full operation .... 

D. 1 Senior Sub·Assistant, Rs. 200 - 2 Junior Sub·Assistants, Ra. 200 - 6 Natives @ 
Ra. 30, Rs. 180-70 Kalasees @ Rs. 4 & 6, Rs. 350-Monthly expenee during the 8888on, 
Ra. 730. The .. nnual expense would be reduced by disch .. rging all except really ueeful k .. l_a 
when they are not so much wantedl . 

Three years later the Board of Revenue put up a statement 
of the establishments compoeing the different revenue surveys in Bengal. 

Lieutenant Siddons dr .. ws a contract .. lIowance amounting to Ra. 104 per mell8em3 on his 
permanent establishment in Chittagong, which oosts Rs. 971 per menll8Dl., 88 well 88 a like 
allowance on the temporary establishment in the Soonderbuns ... for eight months, costing 1,076 
per mensem .... Lioutenant Phillip" [ 198] also draws the same allowance for his eetabliBh
ment, ... Ra. 1,070 per mensem. The above rates ... do not include the contract allowance .... 

The eetablialunents of the three remaining officers, '" Egerton, ... Ellis, and ... Thuillier. 
who claim the same allowance, amount respectively to Ra. 743 for the latter, Ra. 604 for Lieut
enant Ellis, and Rs. 346 for Lieutenant Egerton. 

The Board recommended that the contract allowance for the repair of instruments and 
tents, which may be filled ... at 100 Company's rupees per mensem, should be granted to every 
Officer in Charge .... Surveyors are a cl888 of officers who are very moderately paid in propor
tion to their a.cquirements. and to the .. .Iabour and exposure expected of theme [ 364 ]. 

This contract allowance of Ra. 100 covered 
repair and carriage of office tents, carriage of instruments, repairing and replacing chains, 
flags, pins, mallots, office tables and stools, offico [rent] during rains, country paper, &0., 
country ink, and other triHing expenses6• 

For the survey of Orissa, Fraser allowed for 
four di..tinct zillah surveyors-Northern-Central--and Southern-Cuttack, and Hidgellae 
[ 185-6]. ... Total for each survey, excluding Surveyor in charge. Ra. 637. The above is the 
IIIIl8.I188t proportion with which the duty can be efficiently carried on, being about one half of 
that used in the North West Provinoes, and it is probable tllat when tile surveyor is well ac. 
quainted with his work, he will find employment for a muoh larger esto.blialunent .... 

It is proposed to fill lip the establishment of the survey of Central Cuttack immediately 
from o.aaistants to be found if posaible in Calcutta, leaving the subordinates to be sent down 
from AIIahibad to be posted to the other surveys 88 they arrive. The Assistants for the 
Central Survey will be hired at once in Calcutta and, obtaining tentil by indent from the 8I'8eIlal, 

I from Rev. Bel. WP., 26-7-33; liTe., 2-9-33 ( 12). 'Crom Siddono, 20-10-34; BTC., 14}...1l-34 ( 37 ). 
'for oontb'I!8IIt expenses [ 34(), 3641. 'from Rev. Bd LP., 31-7-38; IITO., 22-8-37 (I). 'from 000. 
17--6-40. ' 
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will be sent down to Cuttack with all pOBBible dispatch, 80 008 to o.d.m.it of the Survey being 
oommenced by the 15th November .... 

It is further proposed that the officers and establishments of the other surveys should join 
this one, by which ... they will o.cquire pro.ctico.l experience much quioker than if they were at 
once to commence the survey of their own zil1o.hs, the inevitable result of whioh would be 
blunders innumerable .... 

Although Assistants at Re. 250 are entered in this list, it is not proposed at first to give a 
higher salary than Re. 160, thus keeping open the higher gmdes to the most meritoriousl. 

Allahabad was asked to help with experienced assistants, and to lend the services 
of the Deputy Surveyor General to start the new surveys on the right lines. Bedford 
put in his first report early in April 1838, on which the Board of Revenue noted 
the great expense of the survey establishments in proportion to the work performed. This ... 
he o.scribes to the insufficient number of a.meens nnd kha.laaees employed .... He proposes that 
to eo.ch survey should be allowed 0. fixed monthly sum, ... and that the Surveyor should be 
authorized to employ khala.sees and native surveyors within that limit, ... 008 the state of the 
work may require. Contro.ct work ... will be included within the fixed amount. This system, 
... hOo8 had the test of experience in the North West Provinces [347]. 

4 Office Assistants Re. 600 
Native establishment, exclusive of kho.srah measurements 735 
Na.tive establishment, including khMrah meo.surements 1,105 
The p1o.n ... of maintaining on half pay during the rains such of the kha1o.sees as may proVll 

to be useful ... must involve 0. considerable increa.se of expence, but hOo8 been found ... to answer 
in the North Western Provincesl . 

REOESS QUARTERS 

During 1831 when Everest was searching for suitable officers for the Great 
Trigonometrical Survey, and was most anxious to offer them the very best terms 
{)f service, he wished to counter a retrenchment made by the Acoounts Departments, 
which restricted to Rs. 250 a month the salary of survey officers during three months 
·of the rains, under regulations laid down in 1785 [ I : 277]. He olaimed that this 
TeStriotion could not apply to his officers [ 352-3 ) ; 

The work of the Great Trigonometrioo.l Survey of India never has been oonfined to pa.rtioular 
months of the year. The system of reduoing the so.lo.ries of a. field surveyor was founded on 
the principle that a. gentleman ... was ... to maintain 0. certain establishment of clo.ssies ... whilst 
.in the field, who could be hired when wanted, and discharged when the work wo.s suspended. ... 

But the operations of the Great Trigonometrical Survey ... have been carried on more during 
the rainy seo.aon than a.t any time of the year, a.nd under the 1o.te Lieutena.nt Colonel Lambton ... 
it WOo8 usua.l to select those very three months a.s the fittest for field labours, on account of the 
olearness of the atmosphere [m, 8] .... The ra.iny season is often quite as healthy as any other, 
.and parties a.re employed in such cases 0.\1 the year round indifferently. For 0. mountainous 
~ountry covered with forests the months of October, November, and December are frequently 
much more objectionable than either July, August, or September .... 

Since gentlemen so liable to be called upon have no power to make any reduction in their 
establishments, I...submit ... that the sa1o.ry ... granted to gentlemen on the Great Trigono' 
metrical Survey of India be continued throughout the year 008 0. staff salary8. 

This was accepted, and even though it later beoame the regular praotice for 
parties of the Great Trigonometrioal Survey to go into recess quarters for a few 
months during the rains, yet the officers continued to draw full survey allowa.noe 
throughout the year, whereas other surveyors were required to drop to the reduced 
sala.ry for three months of the rains [364]. In the case of revenue surveyors, to 
provide for varied conditions of season and olimate, it was ruled that they should 
draw a flat rate ofRs. 526 a month throughout the year [rn, 349-50, IV, 365]. The 
rigid prescription of three definite months for withdrawal to recess quarters wo.s 
·eventually aba.ndoned. The receo.s season was generally spent at distriot he&d· 
quarters for revenue sllrveyors--at the most convenient central station for the G.T.S. 

1 from Fraser. Cuttack, 21>-9-37 ; BRO., 12--8-38 ( 85 ). • from Rev. Bd. LP. 24-4--38 & 1-5-38; BRC., 
19--6-38 ( 111) ; 16-10-38 ( 3 ). • DDn. 266 ( 241>-7 ). 19-0-31. 



RECESS QUARTERS 

After 1840 the Bengal revenue parties usually went into facetts 
from 1st of June to the middle of November, the rains generally driving the survey pmi .. 
into the station about the former date, whilst the state of the country prevents an earlier 
8B8umption of field duties than the latter named period, or even the 1st of December. 

In the N.W.P. little can be done in the fleM in May, while the recess tenninates 88 early 
118 the 16th October, by which time the country ... i. very favourable for active operation81. 

Early in lR32 Simmonds, of the Delhi survey, asked permission under medical 
advice to caMY on his duties at Simla instead of Gurgaon during the hot weather 
and rains [ 218 ] ; his draughtsmen would be left in Delhi under his senior assistant. 
This was refused but he was told he could "apply in the usual form for leave of 
absence". This he appears to have done, for he was allowed a temporary lUlIIistant 
at Simla "on the salary of the native writer recently discharged ... at Delhi "Z [ 218 ]. 

Accommodation at distriot headquarters for the rains was often difficult to find 
and in 1833 Simmonrls asl{ed for an ('xt.ra guard for his instruments and stores, as 
his office would be accommodated in tents. Bedford referred this to Government; 

I do not myself consider this measure as either authorized or eligible. Not only must the 
tents be seriously injured by such exposure, but instMlments also be liable to injury during 
stOrml! .... As Cal'tn. Simmonds ... not only avows his intention of having the public tents 
pitched during the rains, but founds thereon the insufficiency of 0. naick a.nd four sepoys to 
proteot the ... property, ... serious IORS ••• must o.tten(l the proposed a.rrangement. 
To meet the situation he recommended an allowa.n('(\ for office rent ofRs. 30 a month, 
lIB a building would be far more suitable than a tent3• Government agreed; 

Capt .. in Simmonds' intention to keep the government tents pitched for ... depositing the 
government property during the rain •... evinee. how little he oonsid<,I'S the interests of Govern
ment. He proposes to leave the instruments and public property exposod in a tent, in whioh 
they are liable to be destroyed, and he unnee_rity exposes the tent during the rains, and 
for all this objectionable arrangement he requires an additional guard. 

You will admonish Captn. Sinunonds. ... It is preslUned that he has no intention of exposing 
himaelf or hi~ private property in 0. tent during that season, and it is not creditable to him 
that he should be leRR pareful of the C'lovemment property·. 

In ,June 1 H43 Sherwill ( 11'14 ) aRked perllli~8i()n to use the cir('uit house at Ga.ys. 
for his party office which hlte! 
left the field, ... and i. now at Gya, but ... without any covering beyond that afforded by 
tl8nts. I would ag .. in& ... bring to the notice of the Sudder Board the extreme jeopardy in 
which all the valuable m"p work ... ia placed by my not being ab I" to procure IlIlY shelter for 
them, ... no sort of building being procurable wherein I could house my draftsmen, &c. 

lnunediately the rains set. in, work will be muoh retarded, if not entirely stopped, 88, during 
every heavy faIl of rain all maps and papers must be secured or ruined. If Govenunent would 
aa.nction the oircuit bungalow being used as an office, 0.11 these difficulties would disappear. 

This appeal was endorsed by Stephen who pressed for 
even two rooms of the Circuit BlU1galow as IlIl office. No persoos with the exception of a 
guard would be penoitted to reside in the compound, IlIld every caution would be taken to 
preserve the rooms in the same cleanly state they are in at present and, should the Government 
be pl888ed to ... o.ffix ... rent, I sha.ll be happy to paye. 

The application was refused as contrary" to pxisting rules", rules that were 
Btill sternly enforced one hundred years later. 
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NanU'I8 

BAILlUIB, 080 • .• , 

"'.RIJLL, Roht. 

IkrnLLO, Aln. 

b. 

IIlrth '" 
Death 

• ne •. 17011 

AIIPolnwd 

1838 

18341 
1~2a 

}t;mployment DomeaU", et.e. 

1881H1 wt •• C.In-C.-. Otll ... ; 1836, 3n1 m. 
wr. 800 .• Calcutta j 1864, 2nd wr. ; ret. 
on pension, It'1»5. 

reed. Oct. 1838, a.fl..er" r., In saD. ODD.; 18U, Govt. StuDI.r A~nt. Allbd. 

18:t'~r~'~o ~o.t~ ~::. (;::!~it!~2J'8::: 
7, ",lib 1>.". Allbd.; dJam. AUII. 1837. 

IS43, Chapel ldlnllter 
C.IIlUtt&. 

'ThuiUier &; Rmyth (516). I BTC .... ~ 32 ( ~jj ). • from ])80. !3-4-33: IITC. 13-5-38 ( 66i ). 
'uo. 13-.~-33 (57). 'earlier "ppn. dated 9th May bad boon ...rulled. 'from SOOrww, 1-6-4.8; from 
8tephen, 0-8-43; BBC. 31-7-43 (37). 



350 

N.mea 

BI¥lIlLW, J awu. 

g~~r\ I. "::. 
Dus, I_ph ... 

Dw. Poter 

IUJUUB. looeph H. 

BaLY. Francll 

BOLLl1<oaua'r. E. W. 
Moaaoo". ChM. 

[01.3'4 ) 
OLLIVlIa, 

ADdrow 
CorneUIII 

RoBD!!! ••• 
Bosa • .L B. • .. 

8~.~'i:'ion 
1ltiP~lIthlll. 

~~"o.~OI. 
Parker 

BLACII. J. . .. 
CJIIl,L. Dav\d H....., 

om.~:"li?l~ ) ... 
CO.IUILl UB, J 000 

(01.370 ) 

DW. Mlcha!l B. 

OOa •• B.l. 

OIWI.UI. John 
[m.37']' 

OIll..R&III. Wailer 
B.oIo Mo1ooIm 

BuD80". 
Chrlltor::. ~.l 

JOI.'H, Cbaa. 
( ID. ]01 n.3 ) 

M.loBIDDII. 
0.0. KIng 

lhoVJc4.lUI, 
Wm. 

MoJl'A.ft. C. H. 

NaIL. P. H .••• 
POT."OIa, 0.0. 

PO'l'I'BIl. Edw. 
Mlc .... 1 

800'M', Wm. Belll7 
( Ill. ]'4 n .• ] 

8'r!l'~':t. 

WIUIOII. Ed ... 

OFFICE & FIELD ESTABLISHMENTS 

Birth&: 
n..lh 

b.l_n. 
Lambotb. 
8uney. 

Appulnted 

ltlll~ I 

111.14 
18301 
18181 

1828 1 

1838 

1838 

1t1l1~3( 1) 2nu wr. Iou IJ~(J .• Caloutta ; 
1866. bd. rI. Rhang1 Dept. OPO. 

1834-9 .... t. wr. to D80., AUbd. 
183()-I, .... t. wr. "Go., dJlch., 19-1-31. 
bd. wr. 800. Calcotta; 1832-4; to 

MlWoorte &: Dohra, dllch., 8-6-34, an.or 
18 y. &ervlce ; 1843, Colb· •. 01., M ..... 1. 

1828-34, .... t. wr. to D80., Caloutta .t; 
Allbd. ; MId. 1884. 

enl. Art. 182,; 1826, ami. India; 18811-
41. BOtA'. RelIT. BOO., DDn..; 1-11-41, 
to pcnolon eot. 

183S-~3, bd. wr. to DSO., tmm Pre
veotlvo Servlcp, Customs. 

18411 1842, 4th wr. 000.; resd. 1()-111-411. 

DOlDNtlt't f1te. 

._------

... :l1li1 ; bro. to Po_ [ W. ) ; 

8rt. Ben. H. Art.. • liaoruL 

1880 18~t!;J~~?O'~~~!!i::!."r.,o~r:i. m. beforo 1832. 
27-&-39, 1837-9, wr. with Rev. Bd.; 1839-42; 80n or I_pb (m, 491); m_ 
M1IIIOOrte OAS. ~T8.; bd. wr. "00., 1I-1()-18U to Landoor, 1&-8-48, a:.wa b. Bdbd.. 

16/804-6 ; 
cl. DDn.. 
~8. 

DO. ODD. 29-4-53 tlU death. BUloD; one d. Wore 1866. 

1837 1837-9, M. wr. Bev. SVyl., AUbd. tmm Oorakbpnr. 
1832 1832-6, aooL. wr. with 80~ calcutta, AMI. Comor. Nl;pnr. l8I8. 

Muaoocrle, Dehra. 
b. e. Oct. 1816; 1836 
d. DDn. 1&-7-43. 
b. Nov. 1819. 1833 

1836-40, WT. 000., DOn. tJU death. Son or Wm. Boott [DJ, fOil 
and bro. to Wm. Henry (fIV 

1833-7\ M. 800. ralcutta; later, dmn. 
cl. 111-UHIl. QHO .• OlD"". 
Calcutta. 

b. luJy;'i81G 
18311 
Iuly 
1834 

1833-5, WT. "Go., Calcutta. 
1884-41, hd. wr. BGO. }I'd .• 

184H14, RelP".; nod. 1884. 
DDn. ; 0Dm.1 1880 ; 100 or MaJ. Nalll. 

WObD. Ben. Art. wbo a. 1811. 

b. 1802;3. 
d. 1>-6-79. 

aged 80 y •• 
IlL DDn. 

1835 r 
1832 

1833-4. 
1881 

18321 

DRAUGHTSMEN 

1835-9, DO., CaJoutt&. 
1821-31, nov 8vy. (387) 
1832-;6, DO., ~-&loutta; recd'I 1885. 
DO., t:&.Icutta I resd., 10-11-It-6. 
1820-2, QHO.. D.pt.. 1Iladrao; 1828-31. 

f8~'f2, :Y-. ;l·l8~~~~J:.~';' "'~=.: 
1100 Nov. 1852. 

1832-8, DO., Calcutta, nBd. 15-3-88. d. Calantta. 
2s-e-46. 
AIIod 29. 

18371 18.17-9, DO., Calcul.ta; rood •• March 1830, 
for 8alt Dept. 

Hd. Dmn .•. Biographical Noteo. 
1821)-58. 

b. et. 11)-111-20 1842 r 1842, Rev. 8vy. DO., Calcutta; tW death. 

'b-~~ 
1828 

b ... l~B; 1823 
cl., Serampora 
_69. 

b. 2O-lI-05 1821 1 

b~. 1881 

1882 

1834 
b. lune 1820 1837 
(or July 18281) 
bapt •• 11-6-20 1834 

b. Sept .• 1812. 1827 
d.,DDD., 

1()-1I-73. 
1883 

18321 

1828-82, DO., Caloutta : Nov. 1832, to Rev. 
8vy. Aaoam; 1888, AMt. Comur .• Aaoam. 

1:~~~, fs':s; ~~Ae~~.r~"l~ 
Rev. 8urvr., SundarbanB. 

1821-45( 7 ) DO., Calcutta. 

1820-8, with .... Madrao; 1829-81, wltb 
QVo., aladraa; 1881-S, DO. IIladrao ; 

1~~~ftDg,~·c.S~~::;'~·1884 MId., for poo~ 
OD RA. 125. 

1834-6 I DO., Co.lootLa ; read., 1-7-38. 

1~~~i:~:'~e;p~~:~tl~j~lD~. P~~'t~' 
1834-6, DO., Calcutta; 1840, In oJIIce of 

AB. PoUce, Calcutta. 

1~b-:'2tIUD3';;'t~~lcutta; 1833 Hd. Dmn., 

l~~~~u~l!b;. m~6,C~tt~ Ltlt~::~..:·; 
1855. 800., PrlDUog Sec. 

18311-5, DO .• Calcutta; rood.. 1836. 

INDIAN DBAUGHTSMBN 

IOn or John Orabam (111/'). 
m., Calcuua, 9-8-41, .0-
BmmaRldgo. 

m., boI"Oro 1888. 

IOmeUmeoMoB.eady (m."4)' 

Abdul HaUm ( 1865 ) 
AMul Khadar ( 1860 ) 

Khadam All 
Khadarn Huaaln ( 18U ) 
lal Naraln Blswao 
MaoJr.ud·dln ( 1858 ). 

Nurat Huoaoln (18") 
Mlan J an ( 18U ) 

~~~t,dJN'a~m~ ). Ptarl Lal 
Shalkb DIn Muhammad. 

or theae PI.rt La! .... entertained by MBekenzle In 1818' aecd. Hodpon to Fotehgarh 1823; returned to (JoIculla 
18118; Joined BedFord. AllahAbl<\, 1833; to Lawrcnce ID FarukhlbAd, 1~34; with Rev. Svy. Hdqn., AUahlbAd, tW 1899. 

Datea IndJcate Uot.llD which nam .. ItlU appear. 

'Bartholemew Diaa. Portugoeae, rounded Cape of Good Hope 1487(8. 



CHAPTER XXI 

MILITARY SURVEYORS 

GREAT TRIGONOMETRIOAL SURVEY; Bengal - Bumbay - TOPOGBAl'BIo.u. 
SURVEYS; Bengal- Madrru - REVENUE SURVEYS; NQTth- We.atern Provineu
Bombay - NOMINAL ROLLS; G.T.S. - Madrru - Bomhay. 

EVEREST returned to India in 1830 with orders to press on the Great Trigono
metrica.l Survey [ 2, 9]. The Mad.rlloll and Hyderabii.d Surveys were to pro
ceed, as a.lso the revenue surveys. No other surveys were to be ca.rried out 

'except in unexplored countries, when information is wanted for military purposes'l. 
Able officers with mathematical knowledge would be required to extend the 

trigonometrical survey on the wider scale now planned. From 1812 Lo.mbton had 
no officer of any education till Everest joined him in 1818, and after his death 
Everest had worked for two years with only two experienced aBsista.nts, Olliver 
and Rossenrode2• These two were now the only trained BBBistants available, though 
under the new conditions they were not fit for independent charges [ IS, 370 ]. 

Everest obtained sanction for six separate field parties, one to be under his own 
direct charge [14 ]3. He wanted five officers capable of independent charge &iI BOOn 
M possible, and others to be rea.dy to replace casualties. Apart from officers on 
the Madras topographical, and the Bengal revenue, surveys, there were three com
paratively senior Deputy Surveyors General at the three presidencies; there wa.a 
Robert Shortrede in charge of Bombay triangulation, and Wilcox, Ommanney. 
and Boileau on topographical surveys in Bengo.l4. 

He first tried to secure the services of two newly a.rrived Engineer officera 
whom he had met in England, 
H. M. Durand, ... Ja.mes Weatern .... In March 1828. the Honorable Court of Directors ... 
pressed a desire that all the young gentlemen destined for their service, then under Colonel 
Paisley's tuition at Chatharns, should be !lent to Greenwich for a fortnight in order that the 
nature and use of the pendulwns of experiment. and other scientific instrumentB with which 
the Royal Observatory abounds. might be fully explained to them by me, and that I might 
bave ... personal knowledge of their various talentB and dispositions. 

Of the whole party, the above·mentioned ... alone shewed any disposition to profit by the 
opportunity .... a.nd in both ... ! had occasion to remark decided indication of mathematioal 
genius. But of Mr. Western 1 must speak in yet more unqualified ttmllil. for his attention at 
the observatory w"'" quite unremit:ted .... 

When in the month of March last...1 undertook an experimental measurement with the 
oompenaation bars in Lord's cricket ground [ 45 1. Mr. Western. who had just then left Chatha.m, 
oune of Iri8 own accord to offer his services. He ... took charge of one of the microllCop8s and 
_dered himself exceedingly useful .... whereby he has acquired ... a considel'&ble practical 
knowledge of ... this complicated apparatus .... 

1 have since had an opportunity of_ing much more of Mr. Western. as he was my feUow
pil8llenger on board the Cornwall. a.nd ... the favorable imprcssion ... has been confirmed by a. 
more intimate knowledge of his character. 

The expediency of instructing ... young men who have a natural mathematical bi&B, while 
the early impressions of their education are still recent. will ... be sufficiently obvious, but. .. the 
youths at Addiscombe are taught nothing but what is purely elementary, and ... there is 80 muoh 
which can be learned by practice alone that the novice ... with a party of the Great Trigono-
metrical Survey would find himself very much at a 1088 ... . 

'SO. to Mil. Dept .• 21~2; BMO. 3-9-32 ( 137). lexcludiBg the jun.iOl8, Torrick and PeyioD. 
"BMe. 27 .. 2-32 and SO. to MiI. Dept. 19-9-38; DDn. 342 (227-31 ). 'Iaok of trained staff. Jleridiaul 
An: (x). 'Gener,,1 Sir Ch ..... Wm. P".loy (17HO-I861); DNR. 
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352 MrL1TARY SURYEYORS 

I ... suggest that the salary ... of these gentlemen be that of an assistant surveyor in the 
Revenue Department, viz., 250R. •. per month [365]. If that be grsnted, I shall takean 
early opportunity of employing each of them in the field, accompsnied hy ono of the young 
men who were trained up under the late Lieut. Col. Lambton snd myselfl. 
As Durand was not available, Henry Righy joined with Western in Maroh 1831 for 
instruotion under Joseph Olliver, whose triangles were nearing CaJoutta [2, 58) . 

My objoct in thus rietaching you being to make you practically acquainted with the duties 
of the profession, ... you cannot have a better opportunity than thst now offered you, for 
Mr. Olliver is a person of great experience and practical talent. 

From the difference of your circumstances it is impossible thst I can place you under his 
authority as I should do if he were your senior in rank, but it is ... equally impossible that! cau 
make him subordinate to any other than myself .... You should consult his wishes and defer 
to his judgement, for ... the task of instructing is one of the most irksome that can be imposed 
on a person of retiring habits .... You, not he, are to derive benefit from ita. 

To Olliver he writes ; 
Mr. Western and Mr. Righy left this on the 20th instant to join you .... Give them aJI 

the practical instruction you can, taking care thst you entrust no duty to them which can st 
all effect the accuracy of the work without your sup"rvision, until you are persuaded ... that 
they are sufficiently experienceri to rlispense with such supervisionB• 

He rebuked Western sharply a few weeks later for ooming in from the field 
without formal permission; 

When an officer is detached on any duty it is not competent to him to quit without the 
sanction of his superior. You hsve neither asked, nor received, my pennission to return to 
Calcutta., and you do not mention whether you have consulted with Mr. Olliver, ... although 
the common delicacy could have entitled him to so much oonsiderstion from you. 

The reasons you have ... '!Signed are not sufficient .... Distance from Calcutta is not a roBBon 
for returning there. Approaching rainy season iB no reason for your not remaining in the 
field whilst operations can be conveniently csrried on. 

Lastly, ... there is no precedent for the Trigonometrical Survey having any concern with 
quarters. That establishment is considered always in the field, snd though during certain 
seasons in the year, when operations co.nnot be carried on, it is usual to seek shelter wherever 
it can be found, yet it is not usual to notify that in a public correspondence [ 348 ]. 

I therefore recommend you to ... recall your letter of the 26th May, for if it remains 
amongst the official documents ... you will...be conBidere(1 hythe Military Auditor Geueral88 
precluded from the privilege which all other parts of the establishment have hitherto enjoyed'. 

The privilege referred to was exemption from reduction of allowances for three 
months of the rains [I: 277 ; n, 326 ; rn, 346). Everest was ready however, to 
nurse young men new to the country, and whilst arranging for Olliver to bring 
his party in for computations [ 370 ] he asked authority to call in the young officers ; 
" The chairman of the Honorable Court of Directors ... desired me to be careful of 
not exposing the lives of the gentlemen from Addiscombe unnecessarily "6. 

Two months later Righy left on account of dysentery, and his place was filled 
by Percival Bridgman, of Artillery, also educated at Addiscombe. 

For the last six months he has been pursuing his studies with my assistants at such 
interva.ls as his military duties a.llowed him, and ... he is equal, if not superior, in point of 
abetra.ct mathematics to the grea.ter pa.rt of these gentlemen who come out for the Engineers7• 

To complete his team for the measurement of the CaJcutta base-line [48-9], 
Everest brought in Wilcox from the Brah.m.a.putra survey [265] ; 

Eight persons ... are required. Of this number the four sub·assistants of the Great Tri· 
gonometrical Survey [50 ]-the Astronomer ... at Madra.s [II5J-Liellt. ·Western of the 
Engineers--a.nrl Mr. Logan, a young gentleman whom I appointed ss locum·tenens for 
Mr. Rees in ... March last [379--80 ]-a.re svailable, and ... an eighth person is requisite ... . 

Lieut. Wilcox being one of the ablest gentlemen employed in the dopartment, ... it is 
adva.ntageous to select him in order that he may acquire under my own eye a thorough acquain. 
tance with the pra.ctical use of the apparatus7 • 

Any man of science, however faIniliar ... with the use of instruments. would on sooing the 
new base· line apparatus in its disjointed state pronounce that to use it with facility would be 

1 to !\Iil. Dept. HI-W-3t); DDn. 2fi;' ( 6;) .. ~). 'HO. to Wo'tern. 15-·3-31 : Vlln. ~n7 (59-#1 ). 'ib. 
( 61 .. 2 ). 22-3-·31. • ib: ( HH-U ). :1'J-~-31. 'DVn. 265 ( ~1J7 ). l:l-tl-:ll. • it>. ( ~3;; ) : from SO. IS-8-31. 
'ih. ( U3-4). 111-9-31. 
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impoMible. Yet Captain Wilcox in a. very few da.ya beoa.me perfectly rn!\Swr of ita a.pplica.tion, 
and to the aid I ha.ve derived from him and Mr. Ta.ylor I prinoipally owe that ... the whole of 
the la.boriollS operation hOB been ooncluded in 1088 tho.n two months1. 

From the revenue Rurveyors. Everest recommended Maodonald and Fra!!er only. 
Though several of them were Hkillerl 
in the more detail work of the Revenue Department, ... it is Captain Herbert's opinion, 
as well OB mine, tha.t so fa.r from the pra.cticlll knowledge they have a.oquired qualifying them 
for extensive trigonometrioal opern.tions, it would stand in their way a.nd need to be unlea.rned 
before they could "tart in their new ca.reor. Gentlemen do not like to unlea.rn what they have 
acquired; it is genera.lIy 11. ha.rder taBk to do 80 tha.n to begin a.f1'e8h. 

It is my deoided persuil>lion tho.t Lieut. Wilcox ill ... highly a.blo, a.nd likely to qua.lify himself 
in a. shorter time tha.n a.ny per~on in the Depa.rtment .... I ha.ve long wa.tched ... the a.drnira.ble 
manner in which he ha.s carrie,l on his detail survey of the Burrampooter by throwing a. seriea 
of sma.ll trio.ngles acrOM tha.t ri,'er .... There i~ a. style of a.ccuracy and neo.tneM a.bout hia 
operations which I ha.ve nevar seen surpMqed .... This gentlerna.n's knowlodge, inBtea.d of 
requiring to bfl unlea.rned, will a.11 turn to account on the meridiona.l series .... 

Lieut. Boil"n.u, of the Engineers, seems ... to be a gentl"ma.n of zoal a.nd ability, but I have 
Been scarcflly anything of his since my a.rrival excepting perambulator work, which I should 
olass under the hood of knowl"dgfl to be unlearned .... He is fitt"d for higher work than thia .... 

Lieut. Western ... is a.s yet very young, but when he comes to be ma.tured by a few yearB 
experience ... he will be a. great acquisition to the D"pa.rtment .... 

Lieut. Bridgman, ... a. person of ta.lent, assiduity, a.nd of math"ma.tico.l a.ttainment, ... 
ia young, a.nd requires a. few yea.rs experience before he ca.n be useful·. 

Lieut. Maooonald wa.s educa.ted a.t the Roya.! Military College of Sa.ndhurst, where he 
obtained the first prize .... He was ... offererl a. commi~~ion in the Royal Staff Corps [u, 445 n.6 ], 
whioh he thought proper to decline. . .. 

The ma.thema.tica.1 acquiremenbJ nf this gentlemen a.re highly r08pecta.ble, and from what 
I personally know of the system of educa.tion at Sa.ndhurst, the habita of subordina.tion which 
are inculca.ted, the style of the el~ves, a.nd the rigorous exa.rnination ... previously to obta.in.i.ng 
oommission, I should much prefer ... those who ha.ve bean tra.ined in suoh a sohool to the young 
men who have been merely subjected to the desultory course of elementa.ry atudy at the Hon'ble 
Ea.st India Compa.ny's semina.ry a.t Addiscombe3• 

(1overnmE>nt. approved 0.1\ thQ~e recommendations, and promised the servioes 
of "any other qnalified Engineer Officer on whom your seleotion may fall~". For 
domestic reasons FraRer pr{>ferred to remain wit.h the revenue survey, but Andrew 
Waugh an<l Thomas l~enn:v. both of Engint't'rH, were post{ld during July 1832. 
By oversight these officer:'! were <iesignated .. Sub-Assistants" in their posting 
order" and on EVE>rest'R protest t.his was ohanglld to "As"istants, 2nd Class. Grea.t 
Trigonometrioal Survey", on "a.lary Rs. 250, with prosp('lct of promotion to 1st 
Class on Rs. 618& 1 T: 277; n. 3.?(): IV, .l()5 I· 

Everest insisted that" advanoement ... to the 1st grade of Assistants" should 
depend 801E>ly .. on the reoommendation of the Surveyor General and Superintendent 
of the G.T. Survey". and that any refusal to aooept his recommendation would ha\'e 
"the very worst effects on the subordination of this Department"6 [.'L~4. ,)57]. He 
obtainerl an official ruling that his officers should dmw fnl! a.\Iowanoes throughout 
the yea.r ; 

The duties of surveyors ... a.re ullaquo.l, being a.t times of exoes.ive hardship a.nd fa.tigue, 
a.nd at others not more a.rduous tlll!.n ... the ordina.ry routine of the service .... Officers who 

conduot certa.in surveys a.re exempted from tho regula.tion which reduces the allowa.nces for 
the months of Jllly, August, and September, a.nd this exemption ha.a a.!wa.ya hitherto been an 
indulgence extended to the Oreo.t Trigonometrica.l Survey of India. [348, 3.5~ ]7. 

Wiloox and Boileau were already drawing the full Surveyor's allowance, Rs. 618, 
and Wiloox was now a.ppointed to a special post as Astronomical Assista.nt, being 
oompetent to undertake the oelestial observa.tions connected with the Oroot Arc .... I cannot 
better forwa.rd the object in view [ tha.n ] by recommending Captain Wilcox for tha.t situa.tion, 
on a. sa..1a.ry of 600 rupees per menaem .... Though the main dutie .... will be astronomica.I, yet 
hiB services will a.t a.ll times be a.va.ilable for ... the Orea.t Trigonometrica.l Survey, a.nd ... he will 
be more useful tha.n a mere a.st\'onomer (lould ever beB [ 13 I ]. 

IDDI\. 283 ( 18-22),2.';-1-32. ItoMil. Dept., 12-10--31 , OOn. 2(l;; (261-91). lib. (218--9);from 
BG.I-7-31. "D"C. 27-2--.'2; (10. 12-3 .. 32. 0 0 0 VP. 16-7-32 ; DOn. 32r. ( 39 ). I DDn. 452 ( 38--9 ),3-8--43. 
'DOn. 265 ( 235 ), 23-7-:11; rrom ~{il. Dept.. 2~-1t).·31 ; ODu. 203 ( 339 ). 1001\. 283 ( 87-8), 15--6-32. 
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Wiloox successfully appealec[ for the allowance to be raised to the standard ra.te . 
Government has lately decided that the 9Illariea of all the offioers attached to the Great 

Trigonometrical Survey shall be paid in sonat rupees. I beg ... the Honorable the Vioe.Preeident 
in Oouncil...to restore my former salary of 618 sonat & .• which ... I should have continued to 
draw. had not a specific sum ( 600 ) been named. and which. since tbe Trigonometrical Survey 
allows of no respite ... during the rainy season. I should ... draw throughout the year. 

It was. I believe. your intention that I should be allowed the same salary ( i.e .• 600 sioa. 
rupees) which you drew when assistant to Colonel Larnbton1 [ w. 35Z]. 

The tiresome distinction between sicca, or newly minted rupees, and 607IIU, 
or those which had been in circulation two years or longer, was abolished in 1835 
by the introduction of the "Compa.ny's Rupees", which was thereafter currtlnt 
throughout the three presidencies [ I : 274, n.3 ; IV, 329 n.o ]. 

Boileau was deputed early in 1832 to reconnoitre for a.n approximate series of 
tria.ngles between Sironj and Agra. [ 23). He was particularly flirected not to be 
deterred by the rainy 88&~on. unle88 your people get unhoolthy. In tho,l, u .... ~ you must seek 
shelter. but I have been told that the part of the country between Sironj and Agm is more 
healthy in June. July, and August than o,t any time of the year, an,1 it is not unusual·for 
parties engaged in final operations to brave the rainy season. whilst for approximate work 
that season is preferre(l on account of the clelune88 of the atmosphere [ m, ~]~ li. 

lt is just possible that this letter ha.d not reached Boileau, Imt on 19th June, 
after less than two months work during which he had not fixed a single station, 
he decided that the weather was too hazy and unfavourable, and reported that h. 
was marching back to Agra, 180 miles away. Everest was deeply disgusted; 

I oi6nt you a copy of the letter whioh induced Government to accede to my request of 
exempting your salary from reduction [ 352]. It is ... lInprecedented in the prosecution of an 
approximate eerieR to leave the field on account of dusty. windy, or rainy weather .... 

Mr. Rossenrode conducted an approximate series in high style from the Nerbuddah to 
Seronj througb a very wild ... coulltry in ... July and August 1824; the distance is upwards of 
90 miles [Ill, 245 J. I have myself heen out in all weather, and never yet flinched from 
exposure .... The opArations on the Great Arc are liable to be thrown back a whole yellor'. 

Boileau was safely back in Agra by the time this reached him, and Everest 
reported leniently that he would not 
attribute much blame to Lieut. Boileem for, in the first place, his experience ha.s ... been 
confined to wheel IIond compaBB surveying, .. , a totally different thing from trigonometrical 
operations. All professions ... require some sort of previous tuition .. and mere theoretioal 
instruction would not more enable a person to succeed in a work of this kind than ... school 
study of navigation would enable him to pilot a vessel through a tempestuous sea. 

IT Lieut. Boileau had been a man of commanding genius he might have succeeded .... For 
instance, the late Colonel Lambton, I am persuaded, would never have qllitted the field until 
the work was accomplished, for to return without would have broken his heart [ Ill, 468) .... 
There was a possibility that Lieut. Boileau might be one of that stamp, and on the chllonce or 
thia I recommended that he should be entrusted with ... the wortc4. 
In spite of his disappointment, Everest aSRured the Auditor General that Boileau 
was entitled to his full allowances throughout the rains. 

In February 1832 Western left Calcutta.in charge of the Parasniith Series [59]. 
.Macdonald followed in November to start the BudhoIl series from t.he neighbour
hood of Saugor [or] ; he would 
in the liret inBtance receive no incre ... ~e ofsalary6, but whenever hi~ progress is such a.s to warrant 
my 80 doing, I shall take liberty of recommending ... the full salary, ... and r...recommend as 
a most salutory rule for all the ... BSBiatants, that anyone of them who is capable of con· 
ducting a meridional Reries satisfactorily, may be placed on the full salary without reference to 
hia rank or standing in the Department8 [353]. 

At the same time Waugh and Renny left to join Rossenrode's party on the 
approximate series where Boileau had failed [24 ]. After a few months with this 
experienced surveyor-"they cannot be expected to conduct duties of this Bort 
intuitively "-they reached Agra to raise field parties for the Ranghir and Amua 
lleries [.64, 67 ]. . 

1 DOn. 284 ( 181 ), 23-10-32. • DOn. 267 ( 125-8 ), 1-5-32. 
( 121-3 ). 9-8-32. 'Ra. 250 pm. as A •• t Rov. Sur.r. [ Ill, 350 J. 
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Bridgmall was posted as a.ssistant to Maooonald on the Budhon &eriea, but 
owing to ill-health did not join until February 1834. After further interruption 
from sickness IIond only 110 few weeks in the field, he WIIo8 tra.nsferred to the Paro.sniith 
series to relieve Western who had proved a failure [59-60]. Bridgman's health 
now broke down completely, and he died at sea in April 1835. 

After assisting Everest on the reconnaissance of the Great Arc during the cold 
weather of 1833-4-this time keeping the field right through till August-Boileau 
joined the Shekhawo.ti expedition in September and spent 0. year on survey in 
Rii.jputii.no. [271-'3]. He then took oharge of the Parllo8nii.th series until December 
1838. when he left the rlepartment for more congenial work. Like Western he was 
not"' great success, and the quality of work on the Parasniith series waa poor. 

From Lt. Western'H firHt e&lay I waH ... in great hopes of his success, but he soon began to 
w&ste his tim" in quarrellinl\ with the Allb- ... ~istants, ... which enderl in the dismissal of Mr. 
M. Torrick and Mr. [E. R. ] Boilett.u [ 37l]' But thi. did not a,lvance tho operations, anrl a 
want of attention to tho systematic nllos ... "eelnJl ... to have prev"ilpd in the Par88nath l!eries. 
whkh it had been utterly out of my pow"r to rectify. on flccolmt of the difficulty of procur· 
ing an officer poSlleASing the re'luiHit" elementary scientific knowledge of .. geodesist, ... 
oontent to adhere dOl!ely to the path prescribed .... 

A re68olllihl" hope might have boen "ntertained th .. t an officer of Lt .... Boil .. I>U·H cel"brity 
would ... correet these defects, hut that gentleman's abilities, though of a first rtt.te order in 
route surveyin!,: and ... reconnaissan('e. Wl'fo •.• not Huit"d to that close attention to the minutil8 
of accuracv which such a work demanded. 

He had abundllnee of energy. zeal. and activity, and, perhap". in knowlerlge of the native 
langutt.ge and conciliatory deportment toward. the inhabitants has few equals in India. These 
are importllnt qualities. but they do not make up for want of sygtem, and ... about the whole ... 
Parasnath serie~ from first to last there has been a slovenliness of style, totally out of keeping 
with the other pllrbt of the Gr-eat Trigonometrioal Survey, and by no means tending to enhance 
its respectability [60-1 ]1. 

Early in 1835, after the Brahmaputra survey had been closed down [ 265--7 ], 
Omrnallney was posted to the Budhon series, and on Mo.cdono.ld's resignation in 
Sept.ember took over charge, only to resign in his turn in May 1837. As in ths C8B6 

of Western, the reaaon for Ommanney's departure was not ill-health, but a definite 
lack of survey talent, though both of them, with Boileau also, distinguished them
&elves later as engineer offioers. In 1837 Everest reported that 
in Maroh 11135 Lt. Ommanney joined my headquarter~ in the Dehra Dun. The base·line 
had then just been completod, but the instruments were all in the field ",nd in active USE'. and 
Lt. OOlIllanney had the most favoul'Iible opportunity ... of ... acquiring a further acquaintance 
with them .... Lieutenant Ommanney did not shew the slightest knowledgt' of the management 
or construction of the instruments .... He diAplayed no ... inclination to remedy this defect, ao 
that, though he remained at my headqlll,rters until l!1th May 1835, when he was sent to join 
Lieutonant MacdonaId, he did not at his departure know more than on his arrival. ... 

I found him uninformed in mathematical subjel'ts to an extent hardly to be oredited. 
Even on elem"ntary qU(lstioDS in Trigonometry and Algebra bill knowledge was utterly defective. 
and ... I perceived no symptoms of hill being alive to the necessity of remedying it. 

The Budhon series was commenced ... in February 1833, full a twelve·month before those 
of Ranghir and Amua. [61-4 ]. and though Lieutenant Ommanney actually had the conduot 
of the work for full 18 months ... yet it had not sensibly progressed. The work to which he 
80 proudly refers ... consists in the measurement of Ilngles ... at 5 principal stations ........ looted 
by Lieut.-'nant l\Iaodonald before his departure .... But ... why was so long a time ... (apent on] 
so small a task. which ought not to have oocupied ... 5 weeks at the utmost? It is my 
persuasion ... that Lt. Omrnanney did not know how to use the 16·inch theodolite·. 

A very promising recruit, William Jones, of Engineers, joined in JWle 1835. 
After two se3ll0ns on the Great Arc, Everest reported tha.t he had been 
8zceedingly U8eful, and continues to ahew an abundance of zeal and skill. I ha.ve taken 
considerable pains to train this gentleman to ... his profession .... He has had advantages and 
opportunities which fall to the lot of few, and he has turned them to a right acoount'. 
Unfortunately Jones had to resign on aooount of ill-health. He W8B given charge 
of the Ko.ro.ra series from January 1838 but, writes Everest later, 
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in the latter end of that year the party ... wBS atta"ked by sickness, and he has done no duty 
since .... He is a gentleman of considerable natural talent, and a very good observer, and if 
he could ... devote himself to this line ... he would be an acquisition to the Q.T. Survey, but.. 
neither tht' ... duties, nor the kind of life, are to his taRte1• • 

r Wilcox spent. 1833 and 1834 assisting Everest on the reconnaissanoe of the 
Great Arc [ 27-38 ], but in January 1835 he left the survey to take up the post of 
Astronomer to the King of Oudh, that had been vacant since Herbert's dea.th 
[lIS]. In recommending Waugh to suc!'eed as Astronomical Assistant, Everest 
urged an increase of allowance; 

That situation, although requiring more talent than any other subordinate to me, hll8 
nevertheles;, no additional remuneration, ... and as th .. nllmbor of tho~e ... qualifiNI to hold it 
is very limited ... I am perpetually liallle to be d<,,~ortod in the tim", of my neod, on account of 
the temptation held out in other quartor~. 

The salary of Astronomer to His Majesty of Oudh ha..~ in this wise induced Ca.ptain WilcoJ: 
to quit the Great Trigonometrical Survey, which ... he would never have done but for a tempta. 
tion which no married man could prudently resiHt .... Far from condemning him, ... I should 
have recommended the eelection of Ctl.ptain Wilcox and couneelled him to offer himself 08 0 

candidate, much as it is contrary to my wishes to part with a person whom I prize so highly. 
I recommend Lieutenant \Vaugh as a successor to Capt. Wilcox, with a personal salary 

of 1,000 sonat rupees, besides the pay and allowances of his military rankl. 
Government not only refused this increased salary but, as in Wilcox's O&8e, 

actually sanctioned the allowance as 600 8anal rupees only. It was not until June 
1837 that Everest was able to challenge this reduction; 

On the 5th Feb. 1835 my Lord Wm. Bentinck transferred Captain Wilcox, who WII8 then 
my Astronomical Assistant, to the charge of the observatory at Lucknow, and desired me to 
elect a suitable person to be his successor .... I specified LiE'utenant Waugh .... 

Captain Wilcox ... had received a salary of 618 sa. Ra. per month, ... and as that did not 
suffice to retain him with my Department in the face of more advantageoWl offers, I ventursd ... 
to suggest that his suocessor should be placed on such salary as would put him out of the reach 
of similar temptation. 

Your letter ... dated 27th April specifies the salary of Lieut. Waugh to be 600 Ra. per month 
BB Astronomical Assistant and, as that officer had ... been in the constant receipt of Ra. 618 per 
month, I should ... suppoee that the former salary was intended to be Buperadded to the latter, 
but ... the general tenour of your letter was that of dissent from my proposition .... 

Lieutenant Waugh ... continued to do his duty in the same spirit of earnestness, good will, 
and unobtrusiveness, as if nothing uncommon had occurred, so that it WII8 only ... in January 
1836 ... that it came to my knowledge that the Military Auditor General had given the very 
interpretation ... which my delicacy had made me forbear to do, and had actually insisted ... 
on reducing Lt. Waugh's salary from 618 to 600 per month. 

After recounting Waugh's valuable services he recommended that his 
salary of 600 Ra. per month as A~tronomical Assistant commence frorn ... his joining the Great 
Are camp at Saini on the 3rd J anuo.ry 1836 .... That from the so.me date he [should] receive, 
besides his salary BEl Astronomical Assistant, one half of the salary assigned to him ... as oonduct
ing the Ranghir series, together with the military pay and allowances of his rankS, 
Government replied that although there had been no mistake about their refusal 
to increll.Be the salary to Rs. 1,000, it had not been their intention to reduoe it, 
and that it should stand as Rs. 618. 

As part of his functions as Astronomical Assistant, Waugh was to supervise 
the computations of all field parties that recessed at Dehra Dim, report progre88 
to the Surveyor General, and act as channel for all orders and applioations to and 
from the units working under him'. 

Everest again became anxious about his supply of officers. He was left in 1837 
with Waugh, Renny, Jones, Boileau, and Jacob, all of Engineers, and had to entrust 
several of his series to selected uncovenanted assistants, amongst whom also casue.!
ties were heavy. It is of interest, therefore, to note his views about the Company's 
milita.ry offioers that are scattered through his outspoken Letter8 to the Duke oJ 
BUSBez [317]. Everest-be it remembered-wlIB an artillery officer; 
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The main impulse whioh prompts Eoglillhmen to submit to expatriation to that alien 
clime is to seak wealth, that they may return with the means of sharing in its delights and 
OQDlforts to their native land. Compared to this, science is ... a 8800ndary consideration .... 

A oertain number of youths between the ages of fourteen and eighteen are annually nomi. 
nated by the gentlemen of the Direotion for their army &8 cadets. ... A portion, selected by 
no other standard than that of patronage, is sent to Addi90ombe, ... another portion to the 
cavalry, .. , and the remwnder ... to the infantry. 

The great prize ... at Addiscombe is to get into the Engineer Corps, beoause the number of 
lucrative situations in India to whioh the officers of those corpsl are exolusively eligible, '" 
IIIJ11l88888 nearly tenfold that of the advantages within reach of the rest of the army .... My 
experienoe goes to prove that...oft.timea very stupid people are found in the EngineerBl, and 
very clever people in the Artillery. ... 

Young men, when they originaUy come to India in the Engineer corps, have a wide range 
before them. The building department is theirs to the almost entire exclusion of everybody 
else. They are eligible to the survey department in common with 0.11 their brother officers of 
the army. They may, if they have intertlst with the Head of the Government', obtain 
employment in the diplomatic line .... 

With these prospects, it is not matter for marvel that few should direct their attention to 
the Great Trigonometrical Survey, beem,.e it is really one oJ the harde8t mode.! DJ life in onr 
parI DJ the world; the worat relatively paid . . .. 

I will briefly explain ... the principlos ... which it ha.s been my unceasing effort to introduce--
Firat-A clear and free road open tu all competitors of all kinds, and no favor. Second-Let 
talents a.nu fitness furm the sole standard by which cllndidates are to be judged. Third
Whenever a person is foWlu who possesses these requisites undeniably, let no man have 
the right to gainsay his entrance into the Survey Department, or enquire whether he belonga 
to this or that branch of the E.!. Company's, or Her Majesty's, army [ 362 j4. 

Applica.tion made in l\Ia.y 1838 for the services of two young engineer officers 
was refused, and on Boileau's departure four months la.ter Everest made a. further 
strong appeal, naming four likely officers j 

It will be long before I can replaoe Lieutenant Boiloon by any officer equally effioient, for, 
in order to maintain an uniformity of system, I make a rule never to entrust any offioer with 
the conduct of an independent series until he has been tra.ined under my own eye. or under 
that of my Astronomical Assistant [ 353-4 ]5. 

Trouble had now started with Mghiirustan, and it was impossible to spare any 
military officers for the survey. During 1839 bot.h Waugh and Jones asked to 
revert to military duty, but Government ruled that there was" not the least necessity 
for withdrawing these officers from their present duties". In 1842, however, both 
Renny and Bontein, the Assistant Surveyor General, were called away, though on 
Everest's strong protest. they were released after a few months [':127 ]8. 

During 1840-1 Everest obtained the services of Du Vernet from Ma.dra.s and 
Shortrede from Bombay, but neither was a success. Du Vernet never acquired 
that patience and zeal for meticulous precision that are so essential for geodetio 
work. Shortrede also was temperamentally unsuited to such work and, try as he 
would, he never won approval from either Everest or Waugh. 

Of all his military officers Everest could only class Waugh and Rellny as com· 
pletely successful, a.nd for both of them he had nothing but. the highest praise. 
"The Hon'ble East India Company have not in their service two higher minded 
gentlemen more able to do honour to their patronage, or more ready to exeoute 
their duty with cheerfulness "7. He wa.s entirely content to leave the Great Trig. 
onometrical Survey in Waugh's capable hands [II, j1Q]. 

GREAT TRIGONOMETRICAL SURVEY: BOMBAY 

In April 1831 Shortred.e and his trigonometrioal survey of Bombay were pla.ced 
under the direct professional control of the Surveyor Genera.! [ 14, 72]. Evereet 
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ca.lled for detailed reports, and suggested that Shortrede should visit him at Ca.!. 
cutta. that they might make personal conta.ct for the good of the work. Unfortu. 
nately this was not allowed the Bombay Governor, and it was not long before 
Everest's strong criticisms roused Shortrede's resentment. Though he had been 
ta.king great pains over his work, he had little knowledge of the fundamental princi. 
pies of geodosyand was ne,er able to appreciate the need for all the tiresome pre. 
cautions on which Everest insister! [ 72-3 ]. 

Early in 1833 William J acob of the Bombay Engineers was appointed Assista.nt. 
He showed aptitude for thll work, and was left in sole charge whilst Shortrede was 
deputed by the Bombay Government 011 important revenue survey duties, without 
any notice bl'ing givl'1l to the Surveyor General [73, 236]. In 1836 Everest pro. 
tested strongly to the Supreme Government; 

It is my impression that it ha.q been the unceasing effort of Lieut. Shortrede ... to revive 
the old imperium in unperio under anoth..,r name and more objectionable form; to substitute 
iD fact Lieut. Shortrede for Captain Jopp, and to estahlish ... a more thorough independence 
of my control...than the latter (llneer ever attempted .... 

The reports ... of the Trigonometrical Survey whioh is conducted by Lieut. Shortrede used 
to come direct to my office, and prior to the abolition [of the D.S.G. ] a sort of regularity and 
system was growing up. Since that event, they have come in at much longer intervals, and 
often full of errors. My letters have frequently remained unanswered for months and Bome. 
times, though on points of the greatest consequence, ... totally unnoticed .... 

It is now upwards of 10 months since I have heard from Lieut. Shortrede at all. ... 
Lieut. Shortrede's applications used to come through my office in the first instance. Lieut. 

Jacob's nomination was in this wise. He was mentioned by name in high terms by Lieut. 
Shortrede, ... and finding on enquiry amongst his contemporaries at Addiscombe that his 
pretensions as a mathematician were respectable, I had no hesitation in supporting the applica. 
tion, ... certainly not, however, with the view of his being permanently appointed assistant, ... 
but 88 the most expeditious means of his acquiring a practical knowledge of the profe88ion. 
He pointed out that Shortrede had now a.eked the Bombay Government for release 
from the trigonometrical survey on account of his work on the revenue survey, 
and had been paying but little heed to the Surveyor General of India. He further 
pointed out that 80 long ago as 1822 he had himself been employed on the very same 
series aB that ofwhioh Shortrede was now supposed to be in charge [72 -3, 359]; 

It is plain that the trigonometrical operations on the Bombay side ... did then form 88 much 
part of the G.T. Survey of India as those of the Great Arc, or any other meridional series in 
the Bengal or Madras provinces .... I ... auggest ... that all trigonometrical operations on the 
great _le, without reference to the part of India in whioh they are conduoted, be alike con· 
sidered as part of the G. T. Survey of India. 

3rd. That every officer to whom a series of trigonometrical operations may be entrusted, 
correspond directly with_nd his reports regularly t~d comply punctually with all ordsrs 
he may receive from-my office. 

4th. That only one officer be employed to conduct a series, ... Bnd that he have no other 
officer ... as his Assistant, but that in the event of any other officer being nominatod, the work 
be distributed between them, and each send a detail of his own portion to my headquarters. 

6th. That no officer of the G.T. Survey be allowed to hold a plural situation which oan in 
any way interfere with his duties as conduoting a series of trigonometrical operations. 

6th. That Lieut. Shortrede be required either to give up all ooncern with the trigono. 
metrioal BUl'Vey, or, abiding by it and it alone, to perfonn the duties of it efficiently. 

·7th. That as uniformity ... is not only wished by the Hon'ble Court of Directors, but is 
visibly the only means of bringing a gigantic work of the kind to a satisfactory termination, ... 
any officer nominated to the Great Trigonometrical Survey shall in the first instanoe proceed 
to my own headquarters for the purpose of learning his duty under my own eye, and that my 
written order be a sufficient authority for any officer of my Department. 
The Supreme Government accepted these proposalsl , and in Ootober Shortrede 
reported that he had. handed over to Ja.cob, though, writes Everest, 
Lieut. Jacob writes to say that be has not been put in oharge of the recorda or publio property ... , 
It Is 1181181 when an officer quits my Department for him to deliver every artiole over to the 
~xt senior, and obtain a receipt to be forwarded to my offioe .... 
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It seeJD8 ... proper ... that the Surveyor General of India be empowered to oorrespond direot 
with the Governor in Counoil of each Presidenoy on al\ matters oonneoted with the 1IW'V8~. 

Jacob now spent several weeks on the Great Arc, and Everest reported him 
eminently Bluted ... for the Great Trigonometrical Survey .... I have rarely Hell 80 young a 
person with BO much practical skill, combined with BO ready a oomprehen~on and lII;'0h facility 
oC applying what he knows .... I beg to offer my respectful recommendation that Lieut. Jaoob 
be nomina.ted 1st Assistant, and be placed on the same salary as that granted to the other 
offIoers, ... viz. 618 sonat rupees per month, besides the military pay and allowanoes of rank .... 

At the time of his departure from Poona, Lieut. Shortrede was the ostensibly responaible 
party-Lt. Jacob ... the working party. The records, therefore, remained under the contronl 
and at the diRposal of the former officer .... Though Lt. Shortrede informed me, ... 231d 
September 1836, that he had sent in the resignation of his situation, ... yet I have received 
no intimation of that resignation having been accepted .... 

Thero is little or no method or 8y~tem on the Bombay side ... similar to ... this presidency .... 
I ... [ recommend] that Lieut. Jacob ... be authorized to o~anize an establishment on the aame 
scale Bd that allowed for the meridiono.l serit'lt of Ranghir and Amu ...... [He] has expressed 
great anxi6ty to return to hi~ proper prosidency ... that he may set about organizing the pro. 
posed establishment .... He will do hi" best to establish and rua.intain that uniformity for the 
sake of which I ornered him roundl. 
S&IlctiOll was promptly given; 

As a 1st Assistant to the G")I\t Trigonometrical Survey, Lieut. Jacob ... wiI1 be considered by 
the Government of India as exclu:iively attached to your Department, and you are permitted 
to equip him with such instrument .. 808 he may require, and to allow of his applying to the 
Hon'ble Company's Mathemati,·.ul Instrument Maker to ha.ve them repaired when necessaryl. 
One of the ad.Yantl\ges gainec.l was, reports Jacoh, "the payment of my establish
ment in Company's rupee~ inRtead of the depreciated currency of Poona., as was 
formerly the case [ 354 1"· 

Jacob now re-observed Everest's work of 1822-3 [rn, 234-6 ; pI. 18 : IV. 3581, 
and carried the Bom bay Longitudinal Series towards the west ooast. When he had 
to take sick leave after the rains of 1838 Everest reluctantly accepted Shortrede's 
offer to act for him; 

I cannot ~ufficiently regret Lt. Jacob'll departure, beca.use he was an offioer in whom I 
reposed great confidence, but ... I have had sufficient reason for lo~ing all relio.nce on Captain 
Shortrede, and. therefore, I must not only deoline ... [ to] recommend him to be lilt Assistan t 
on the G.T. Survey. but ... express it as my opinion that it i~ better to leave the establishment 
under ... Mr. Sub-Assistant Fraser [ 383 ] ... than to run the risk ... a second time ... of work whioh 
can only be considered approxima.te, beco.uRe the officer conducting it does not think proper 
to oomply with my orders. ... 

I believe Captain Shortrede, nevertheless, to be a gentleDlJl,n of talent. and if .•. His Lordship 
would think it deairable to reappoint him •... I...suggest ... that he be ordered in the first instanoa 
to my headquarters to obtain a pra.etical b.-nowledge of ... conducting trigonometrical operations'. 

Shortrede thereupon promised to work "in such a way as to meet the approbation 
of Colonel Everest by a strict and punctual obedience to his orders", and though 
his outturn of field work dW'ing the next year was of little importance, Everest was 
so far satisfied that he accepted him for regular appointment to the G.T.S. Having 
handed back to Jacob ill May 1840, Shortrede reported to the Surveyor General's 
oamp at Sironj in November when Everest and Renny were observing for zenith 
distance [100]. During the march to the north, Shortrede was employed on 
minor triangulation without distinguishing himself [80], and a.fter the rains of 
1841 was given charge of the Karara series. He was, however, no more a success 
than he had been in Bombay, and after much stormy correspondence he dropped 
out of the Department in 1845. 

With the view of keeping the Bombay officers in close touoh with work in other 
p&rts of India, Jacob joined Waugh on the re-measurement of the Bidar base-line 
in November 1841 [55 ], but poor health prevented his paying an extended visit to 
Dehra Dim as Everest had suggested. On his return to Bombay he secured 
the a.ppointment of Harry Rivers, also of Bombay Engineers, to work under him 
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for BOme months before taking over in Ja.nuary 1843. Jacob then took furlough, 
and eventually succeeded Taylor as Astronomer at Ma.dras [1 IS ]. 

TOPOGRAPHICAL SURVEYS: BENGAL 

As a.lready noted, the only surveyors working directly under t,he Surveyor 
General in the Bengal Presidency in 1830 were Boileau in Bharatpur, and WilcoJ[ 
and Ommanney on the lower Brahmaputra [2, 205. 271 ]1. The two la.tter drew 
pay as river surveyors for the upkeep of their boats [ I : 27(, n. I ; IV, 364 J. With 
muoh difficulty the Surveyor General obtruned aut.hority for Wilcox to draw his full 
allowances whilst in Calcutta assisting on the baRe-line measurement [352- 3 ]. 

I found he was a person on whose discretion I could place ... entire reliance. and [88] he 
had toiled very hard for the more active season of the year I sl\nctioned his coming to Co.l
cutta in September last for a few days. I availed myself.. .of his being thus temporarily at the 
Presidency ... to detain him ... that I might employ his sen,;ces in the late measurement of the 
base .... and ... the reault has full~' established the judiciousness of my selection .... 

He has for the last two months led a life of severe toil, having heen actively engaged from 
sunrise to sunset in the field, and his journeys to and fro have compelled him to incur expence 
for conveyance to the scene of his labours .... I therefore beg ... that His Honor in Council 
will ... 8lIDction the payment of the whole of Captain Wilcox'B aalary as a River Surveyorl. 

Besides the duty in which I employ Captain Wilcox, he had diligently devoted all hie 
leisure time in protracting the plans of his own survey .... If any alteration is made whatever 
in the allowances of Captain Wilcox, they ought rather to be increased than diminished. I 
find clifficulty enough already in meeting with gentlemen who have both ability and inclination 
to engage in the duties of the Great Trigonometrical Survey, and ... the only way ... is to en. 
courage by indulgence such officers as are really fit to do justice to the great work3• 

Government refused Everest's request for authority over all officers who might 
be employed in surveying [ 295-6 ], though 
all surveys in the regular dept\rtm(mt ... will continue to be made under the instructions of the 
Surveyor General, and the officers so employed are distinctly placed under his authority. 
But, with regard to officers employed in the Political Department. considerable inconven. 
ience might be experienced if ... required to conform to the directions of the Surveyor General . 
... Government would thus be deprived of much useful ... geographical matter, if none were 
to be received but what would be deserving of the Surveyor General's authentificationC• 

Though several surveyors were employed on distant frontiers or beyond, for 
political or military purposes, and though many surveys of roads, cantonments, and 
canals, were made by departmenta.l offioers [267, 269]. the only officer plaoed under 
the Surveyor General's orders for topographical surveys appears to have been 
Henry Kewney [ 268 ], who would have been tried in the G.T.S. if his unit could 
have spa.red him. Everest was not consulted on the employment of Broome and 
Cunningham in the western Himiilaya [269], nor on the appointment of Durand 
a.nd Anderson as surveyors with the Army of the Indus [281-2]. 

The following extracts from Pay and Audit Regulations of 1835 were of interest 
to surveyors ; 

Boat Allowance, per month.-Lt. Colonels, Ra. 450---Majors. R~. 36O--Captains, Ra. l8()
Subalterns, Ra. 100 .... During the absence of the Surveyor General from the Presidency on 
duty, he is entitled to draw, for the period oocupied in proceeding by water, the boat allowance 
of his rank'. 

The following, not having house-rent consolidated in their staff allowanoes, and their 
residence in Caloutta being rendered necessary by the nature of their ... appointments, draw 
houBe-rent of their rank; ... Surveyor Genera.!. ... InCl'8lll!8d rates of house·rent are granted 
to Staff OfIlC8l'll at the Presidency holding the following appointment&-... an addition equal 
to 50% on the ordinary rates--... Asaistant to the Surveyor General. ... The Surveyor General 
draws house·rent in addition to office rent' . 
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The following officers are prohibited from _uming military command by virtue or their 
oommisaions-8urveyor General's Department-Revenue Surveyl .... Officers deputed OD 

8Il1'V8Y are exempt from any military duties unoonnected with luch survey. 
No new survey is to be undertaken at any subordinate Presidenoy without the 86I10tiOD or 

the Supreme Government, in order that the Surveyor General may be able to report on ita 
expedienoy, the qualifioations of the 8urveyor, and the oapability of his instruments. 

The Surveyor General is ... to name the 8C6les which shall be Il88d, and the ... manner or 
preparing the l'rIemoir of the Survey. ... No survey will be admitted by him 68 oomplete unl_ 
acoompanied by a dooumentary explanation of its ... oonstruotion [ m. 194-5, 184 ]. 

Paper and other materials neCe88ary for drawing will be drawn for 68 actually puro~ 
by bills to be audited before payment. 

The office of Surveyor General being for all India is open to officer8 of every Pl'IlIIidenoyl. 

'j'OPOflRAPHICAL SURVEYS: MADRAS 

In 1830 the officers in charge of the three Madras topographioal po.rties, Wo.rd, 
Snell, and Morland, and two assistants, Du Vernet, and Hill, worked under Mont
gomerie, Deputy Surveyor General at Madras. From July 1831 Morland's po.rty 
in Hydsrii.biid State, or Nizii.m's Dominions, was transferred to the control of the 
Surveyor General as also were thtl other two from 1st September 1833 when the 
post of n.s.G., was abolished [ 2, 248, 328 ]. 

The selection of officers for these parties was made by the Madras Government 
from officers of that Presidency. The Surveyor General was not consulted, and 
some of the officers posted later had no previous knowledge of survey whatever 
[254,258]. In spite of Mackenzie's earlier orders [rn, 317], it became the 
regular practice of these officers to style themselves" Assistant Surveyor General". 

Benjarnin Warcl was the la.~t of Mackenzie's surveyors, and had been apprenticed 
at the observatory surveying school in 1798 [n, 352]. His health had suffered 
from long years spent in the foresti'! of South India, and when he had to revert from 
the survey after promotion to major in 1834, he retired to the Cape where he had 
married in 1825. He died the following year. 

Snell was the last of the officers educated at the Military Institution [IT, 321] 
and left the Department on 30th June 1835. 

Morland had been fir~t appointed assistant in the Hyderiibii.d party in 1828, 
succeeding to charge the follo~ing year. He continued in charge till 1848, with 
breaks for furlough, sick leave, and regimental duty. 

Du Vemet joined Ward's party as assistant in 182M, and took charge of the 
Hyderii.bad survey when MOl'land took leave in 1832. He had to revert to his unit 
in 1835 on promotion to captain, and then took furlough. Mter a period of regi
mental duty on his return, he was posted to the G.T.S. in 1840, and served till 1854. 

Thorold Hill had joined SneIl's party as assistant in 1828, and after a year in 
NeIlore had been several months on military duty in Kimedi, Ganjam [253]. He 
took over charge of Ward's party on 1st November 1834, having unsuccessfully 
applied for appointment to the G.T.S. ; 

I have every season, independent of 68sisting in the trigonometrical operations, surveyed 
with the plane. table an equal portion to any of the 8ub·68IIiIJtants, a oustom which I have 
lately heard does not prevail with the 888istant offioers of any other survey, and which ... in • 
olimate like that of the Carnatio greatly augments the toil and labour. 

Being the senior assistant on this side of India, I am anxious .. ,to ell:ohange ... for the more 
lOientifio operations of a oharge .... The survey of the Southern Provin088 (Triohinopoly, 
eta. ) will become vacant by the promotion of Captain Ward in about 12 or 16 months. I ... 
hope that, if my servioes are not required by you in Bengal, I may look forward. to gratifying 
my ambition when that event takes placel. 

In 1835 he was again sent up on military duty to Ganjam to survey the hilly 
jungle oountry that was the scene of looal disturbanoee, and he carried. on under 
the Conunisaioner till 1841 when he took furlough on medioal oertifieate [254-5 ]. 
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Samuel Ma.cpherson, wit.h no previous survey experience, was posted a.s l188is
tant to the Hyderabad party in 1831. and took over the Nellore survey on Snell'. 
departure. In 1839 he took leave to the Ca.pe, and on his return wa.s sent on 
political duty to Ganjam. where he had worked for a few months under Hill in 
1836. He later took part in the suppression of the Merriah human sacrifices [ 254]. 

John Campbell and Thomas Ryves were brought in after 1836, and succeeded to 
charge of the Salem and Nellore surveys [ 251-3. 255 ]. 

Everest was just as staunch a champion of the value of infantry officers aB 

Hodgson had been [nI, 330-1 ], and he mocked at proposals made by Jervis for 
importing Engineer officers and n.c.o's from England [ 317. 356-7] ; 

The late Colonel Mackenzie excepted, my office records show no inatance, that I am aware 
of, of any but infantry officers having been employed in the Survey Department UDder the 
Madras Government!, and yet it is universally undenied that the topographical system of that 
Presidency surpaseee all others in India. .. 

Major Jervis's survey of South Konkan ... is ... at this inatant lying on my desk, and it 
does not contain much to boast of [307~}. If I hear any more of this, ... I may ... takeupthe 
cauBe of my subordinates, and commence by contrasting that gentleman's performanceB with 
those of the infantry officers whom he holds 80 cheap; for, though not of that branoh myself, 
I will not sit quietly by whilst injustioe is perpetrated towardR a gallant body of my fellow. 
soldiers, whose natural protector I ami. 

REVENUE SURVEYS: NORTH-WESTERN PROVINCES 

In 1831 the following milita.ry officers were employed on revenue surveys in the 
Western, or Upper Provinces of Bengal [214] ; 

James Bedford SailaswAn Brst appointed 1821 
William Brown SaiI6ranpur 1822 
Birnie Browne MorAd6bAd 1822 
John Simmonds Delhi 1823 
George Fraaer Sah6ranpur ( assistant) 1826 
Roderick Macdonald SaiIaswAn ( assistant) .. 1828 

In 1832 Bedford, the senior, was appointed Deputy Surveyor General in place of 
Herbert, with headquarters a.t Allahabii.d [ 321]. Reporting on qualifica.tions for 
tra.nsfer to trigonometrical survey [353], Herbert considered 
Captains W. Brown and Bedford the most able; Captain Simmonds is zealous ancl not deficient 
in intelligence; of Lieut. B. Browne I know rather less; ... Lieutenants Fraser and Macdonald 
I consider as well fitted for employment, and they are both desirous of obtaining it". 

Only Macdona.1d was taken for the G.T.S. [3, 61]. To meet the expansion of 
the revenue surveys that followed in 1833 [ 213-4]. a number of new officers had 
to be recruited and there was such competition, especially amongst artillery officers, 
that the Governor General kept his own roster of candidates. The first two places 
went to Robert Wroughton, who after eight years on the Gorakhpur survey, had 
been reverted to regimental duty [rn, 152 ; IV, 214, 222 ], and to Henry Lawrence, 
of artillery. a young man of ideas a.nd personality, who soon attracted the notice 
of the Board of Revenue [216, 225]. Other Artillery officers included Fordyce, 
Rind, James Abbott, Brind, Shakespear, and Maxwell ; most of them reverted to 
military duty during the Afghan war [215, 225]. Of infantry officers, Saunders 
Abbott and WaIter Sherwill were particularly useful. 

When Simmonds took his party down to Azamgarh in 1833 [ 223-4 ], Bedford 
found him most difficult to deal with, and complained that he raised constant 
frivolous objections and difficulties ... where none have ever been hinted by other surveyors. 
and his recent pertinacity in continuing an uee1ess dis!lUS8i.on after I had modified the monthly 
journal express1y to a.ocommodate him ... proved 80 serious an interruption and annoyance .... 

To relieve surveyors from ... furnishing a monthly oopy of their field notes ... before their 
b.illa oo\lld be p8llll8d, a ahort form of journal was issued ... in 1823, and since oontinued in general 

I Art.hor [ u, 376-80 1, De Havilla.nd [ IT, 393-41, Davie. [Ill, 436-7 1, all Engr •. ; Morioon [u, 431 1 i 
Art.. ; .l4ontgomerie [m. 4851. Cav. • EvereBt ( 83-4 ). • DDn. 264 ( 233-6 l, 9-9-31. 
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use, until further curtailed, by mY9llIf in December last .... For the ,nonth of February Captain 
Bimmonds sent hie journal without anything to show where the operations were in progreu, 
and also with a large portion of the dates omitted. It ... a~ returned for correction. 

To further suggestions intended to be helpful, Simmonds retorted in 0. ma.nner 
"equally improper and disrespectful". In spite of orders which Bedford conceived 
"to have ended the matter", Simmonds expressed "his determination to shorten 
field work one day each month if a form of journal, already given up, were required 
from him". Eventually Bedford passed all the correspondence to Government, 
remarking that he had "experienced more trouble and annoyance from ... this one 
surveyor than with all the rest together". Government declined to read through 
the lengthy correspondence, and told Bedfore} to "issue his orders to Captain 
Simmonds, and require him to obey them, and if he should neglect to do sO ... re
present his conduct to Government"'. Simmonds obtained a transfer to the 
Clothing Department a few months later. 

For charge of a second party for Azamgarh Government accepted Bedford's 
recommendation, in preference to that of the Board of Revenue, to appoint Terran
neau, an uncovenanted civilian, rather than Fordyce, from the 
present AZUngl\rh survey, where the progress ... has been so slow that there ie every fear of 
still greater delay in the event of Captain Simrnonds being deprived of hie aid [223-4]. ... 
Of Lieutenant Fordyce .... I think favorably, but he hBB very little experience, ... and chiefly 
on a survey where the progress hBB been very slow. Were other claims ... equal, I should 
... have deemed it by no mean. expedient to recommend him for the charge of the new survey, 
on whioh a much more rapid progress was expected than he had been accustomed to observe·. 

The constant rai.~ing of new parties at short notice made it difficult for Bedford 
to give his junior officers sufficient previous experience for such responsible charges, 
and he had conHtant disputes with the Revenue Board regarding their promotion 
[214]. In the case of Terranneau the Board most certainly got the better of the 
argument, for after his transfer to Bundelkhand a serious discrepancy was found in 
his Azamgarh survey [224-5], a.nd the Board called attention to their earlier opinion, 
now 80 unfortunut"ly e~tablished, that he did not possess the mental vigour requisite to wield 
a large establiehment .... Their position gives them the means of forming ... a better judgement 
... than even Capmin Bedford, 8.'1 they loolt to very different qualities than mere meohanical 
skill in surveying [230] .... Mr. Terranneau would be more useful to the survey under another 
officer of more energy of character thu.n when left alone to hie own resources .... 

In Buch men as Lieut. Luwrence, Cuptain 'tV. Brown, Captain Wroughton, and Lieutenant 
Fordyce. they can have en tire confidenceS. 

Bedford would not readily admit defeat, and protested to the N.W.P. Govern
ment against the latest seleotions made by the Board; 

Captain H. Urowne is still plt","",l OVN. BI1,\ Captain Fordyce selected, whose progreE has 
not hitherto been suoh as to lead me by any means to the conclusion placed on record by the 
Board. His work seems good but slow, and his general health ie not 8uch as to warrant the 
expectation of thie weat exertion, even if any officer were equal to it". 
Fordyce fully justified his promotion, and the general health of the revenue surveyors 
did stand up to the strain of conducting operations with" double establishments", 
in spite of Bedford's pessimism [ 216-8 ]. 

The general distribution of surveyors between 1830 and 1842 is shown on plate 11. 
By 1842 all parties in the N.W.P. were closed down. except those of Maxwell and 
Stephen, which went to the Lower Provinces. The other officers were replaced at 
the disposal of the Commander-in-Chief, the last being Wroughton and Brown at 
the end of October 1842 [229 ]. 

REVENUE SURVEYS: LoWER PROVINCBS 

Alexander Hodges held oharge of the revenue survey of the Sundarbans from 
1828, and extended work into Noakhali District and down the Meghna till he 

I HTO •• [>-6-34 ( 211 l. 
ib. 20-\1)..37 (76 l. 
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resigned at the end of 1835. Henry Siddons, one of the fe"" Engineer officers to be 
employed on thrsr revenue surveys, hrld oharge of the Chittagong 8urvey from 
1834 till 1840, [I94-71- lVith the support of the Commissioner. both he and Hodges 
drew allowances as River Surveyors for the upkeep of boats [ 360 ] ; 

They had, during the cold and hot seasons, not allowed themselvlI9 rll9t or time to prepare 
the protracting of the mouzas surveyed after staying out until a very late period. They are 
now working all day in the preparation of the areas. 

Captain Hodges, however, and his predecessol'8 in the Soonderbllos always did draw the 
full allowances all the year round. He did BO last year. and I can hardly think that. in the 
transfer ... to the Bullooah Distri('t, arter years of exposure to the Soonderbuns climate, it wae 
intended to expose this officer ... to a los_ of emolument. 

It is in this district absolutely necossary for the Surveyor to keep up boats to move hit 
eatablislunent and himself, as well as tents to reside in, in inland places .... During the 86&1On 
they strain every nerve to survey as much land as practicable in a particularly difficult part 
of the country, and during the mina they are ... bringing the r"8ults ... into that shape which 
will be useful to the Revenue Authorities!. 

The higher rate of allowance wa.~ only authorized for seven months of the year 
in spite of the Commissioner's further repre.~enta.tion that 
Lieut. Sirldons i.~ ... compelle>(1 to hire boats at a very heavy expense to ~onvey himself and hiB 
baggage to and from the places uDder survey .... He is always obliged to keep a boat ready. 
anrl ... the only part...in which ... he can move without boats is in that narrow strip of land betwuen 
the Fenny IIdld Chittagong north and south. and the sea and Seetacoon range of hilla weat and 
east ; through this traot the public road runs. ... 

If any officerB are to be ... River Surveyors. and to draw the allowancea as such. the Surveyor ... 
of the islanrls in the 1IIegna ought to be so. ... There is not only the necea.~ity of keeping boatH 
of a very superior description, hut a great probability of losing them should a storm occur 
[m, 139. 425 J .... The large salt sloops never venture in the channela about Hattia and 
Sundeep during the springs .... The Surveyor must be prepared to cro8.'J them at all timea and 
seasons ... to check ... the measurementB ... carried on by his assistant.l . 

Siddons spent on his boats-cutter Louiza. and jolly-boat. complete, Rs. 1.800-
pansway, Rs. 42-biIl for keels. log-lines. etc., Rs. 83. 

Most of the surveyors in Bihir and the lower provinoes oame from the artillery. 
Egerton, Ellis, Thuillier. Trower, Smyth. and Phillipf!. From the infantry oame 
Hodges and Mathison. At the end of 1837 James Fraser of the engineers. then 
serving in Cuttack, was appointed to organize the surveys in Orissa.. but had to take 
lea.ve on medical certificate before they got started. Thuillier and Smyth h&d 
long careers in the survey. and oollaborated in preparing a Manual of SUTveyifIIJ 
for India that stood as the departmental handbook for revenue surveys for many 
years [III, xxii; 1\', 232]. l'huillier beca.me Surveyor General and left a son to 
beoome Surveyor General also, and a grandson to follow in revenue surveys3. 

All these surveyors, except Hodges, Siddons, and Fraser. were posted as ll.il8is· 
tant surveyors deputed on a temporary footing. Trower complains that 
officers in charge of surveys in the North We~t Provinces receive more than double the sa.Iary. 
as well as contingent allowance, ." for 6 charge of precisely the same nature and responsi. 
bility, at the same timo that the work here requires great labour and closer supervision. from 
the exceeding intricacy of the division of the land. Also the climate is more enervating tQ the 
European constitution .... It is ... necessary to pay the .. meens five times the amQunt given 
there for measuring the same piece of ground. 

The preRent salary allowed here is Rs. 250 per month. By leaving my regiment I lOBe 
Re. 100 of my own military allowances, Rs. 150 is consequently the only remuneration received 
for this office, which is one requiring exceeding care and constant fatigue .... An allowance Qf 
Ra. 100 for contingencies. but which does not cover the expenses actually incurred [347]'. 
When Trower applied for two years leave on medical certifioate, it was ruled that 
an officer appointed to ... a psrticular Aurvey must be regarded as being upon temporary 
deputation. and not a .... hoiding a permanent staff appoinhnent .... It might be objectionable 
to grant an officer leave in case of sickness for ... even three months .... because in that time ... 

1 from Cnmnr. 22-7 -S5 ; B8C. 15-8-SS ( 7 ). I from Comnr. 5-9-35 ; B8C. 29-9-35 ( 16 ). I H. R. 
Tbuillier ( 1838-1922); !,;G. 1887-96; L. C. Thuillier (b. 1877), s. of L, 1902-32. 'from Trower. PDr~ 
10-9-38 ; &BO., 18-9-38 ( 17 ). 
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another officer would not be prepared to continue this work. ... An application for leave 
mUAt ... be treA.ted as a resignation of deputation l . 

Bedford appealed against this decision. quoting a rule of 1823 [ Ill, J48-9 J, 
but Government stuok to their ruling; 

Lieutenant Fraser. an Engineer officer, ... draws the regular absentee aUowance 118 a 
matter of COUrAe .... Appointments to temporary surveys like that of Cuttook, BIIIIimilate more 
to of/loiating ... appointments ... , The officers ... perfonn a particular service which. if they ... 
are incapable of executing, must be perfonned by another one on the same terms. 

The surveyor of a particular tract, district, or Ret of di..tricts, in Bengal seems ... to be on 
a different footing from an officer attached to the Survey Department of the N.W. Province'. 

Bedford oourageously returned to the oharge ; 
There appe81'll to be no real difference between the Revenue Surveyors of the Upper Pro

vinces and those of Bengal, but what obviously tends to disadvantage of latter. With the lI8IIle 
ardous duties to perform, they were nominatecl on salaries leM than half that of a full surveyor 
in Upper Indin-Re. 250 in Bengal-RA. 526 in Upper Indin-and employed in districts generally 
speaking far more injurious to health. 

Already Lieutenant Egerton has been compelled to seek for restored health in his native 
land. and to sacrifice ... promotion to full allowances, ... which his zea.lous exertioru! so well 
merited. Lieutenant l\Iathison is at this moment continuing his survey in Hijellee whilat the 
cholera is raging round his camp .... At the .. nd of last season, ... at Mongheir. all fOllr of 
Caproin Ellis's a..sistant& were driven from the fiel'l by feverA, and obliged to proceed on the 
river for their hea.lth3 [In, 455 ). 
Government surrendered; 

Upon a reconsideration of the whole subject, the Governor General in Council is now inolined 
to the opinion that the Surveyor in Bengal, not being an officer appointed for the performance 
of some single survey of brief temporary duration, who in the faithful discharge of his duty 
has contracted those diseasee to which the natura of his ocoupation renders him peculiarly 
liable, is entitled to the lIBITle .. .indulgence which iij aUowed in the Upper Provinces, and should 
lose, not the whole, but a portion only, of his staff allowances when absent on siok oertificate. 
A formal order was thereupon issued4 • As an anti-climax, the Directors refused 
their oonsent, "the leave rule published ino Calcutta Gazette is resoinded "5. 

Sherwill explains the lea.ve rule followed in the N.W.P. ; 

When a military Staff Officer leaves his office. the otl:icer put in to act for him receives half 
the staff allowance in addition to ... usual pay .... G.O. of GG. 31st August 1838. 

When Caproin Lawrence went away, Abbott drew one half, 263 rupees, 08 acting for him. 
When Abbott went away, Stephen drew the same8. 

The following allowances were drawn by revenue surveyors [ rn. 349-50 ] ; 
The regular aUowances of a Sllrveyor are rupees 618 per mensem in the field, and rupees 

2110 during the recess, or, 88 it used to be oaUed. the protracting se88on. In 1833 the Governor 
General...authorized a fixed monthly salary of rupees 526, being the average of the field and 
protraoting allowances, and this ha.s ever since been the established allowanoe of SurvayO\'8 
in the N.W. Provinces [346, 3481, 

Under the old system, when a surveyor was absent on sick leave, he WII8 permitted to draw 
the recess allowance of rupees 250 by the special Survey rule of the 10th July 1823 [III, 332 I, 
but since the establishment of average monthly salaries. SurveyO\'8 in the CB86 of authorized 
absenoe ... have been allowed to drew a moiety of their salaries .... 

The salary of an A88ista.nt Surveyor is rupees 250 a month. If plaoed in charge of a survey 
during the absence of the Surveyor, he draws the forfeited half of the Surveyor's salary in 
addition to the half salary of his own appointment. This is also the General Staff rule, and 
under it Lieutenant Sherwill will draw his allowance of Re. 388 .... 

The Surveyors in Bengal ( with the exception of Lieutenant Siddons )7 at first drew only 
the allowances of !\ .. wstant Surveyors .... On the representation of Major Bedford, supported 
by the Board, the Government were pleased, under date the 25th July 1839, to grant them the 
e.llowances of A88U!/ant Surveyors in Oharge, or Re. 388, and to Lieutenant Thuillier. 118 the 
reward of peculiar merit, the aalary of a Surveyor in the N.W. Provinces, or rupees 5268 . 

The salaries of Lieutenant Mathison, and Lieutenant Smyth, and Mr. Fitzpatriok, were 
raised to the same scale by Government orders dated 30th March 180&1'. 

'BRo., 26-9-39 ( 13). ·BRo., 12-6-40 (28). 'frolll DSG. 11-2-40; BIlO. 1!-5-40 (62). 'CounoU 
Chamber. Govt. of I; 23-3-40; CG. 4-4-40; BRO. 12-6-40 ( 53 ) ; DOn. 410 ( 84). 'BIlC. 19-12-42 ( Ii ). 
• DLIl. 37/82 (81 ), GYR, 14-7-42. 'being an Engr., he was qualified for fuU aUoe. '1l1lC. 26-7-39 " 
30-3-42. • from Rev Brl. LP. 20-1-43 ; BBC. 6-2-43 ( 12 ). 
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The surveyors employed in t.hc Lower Provinces in Janua.ry 1843 were; 
Ueot. R. Thullller RfI. 526 PermaD('nt DlehAr, depllted to Patna.. 

W. MarweU 263 OD leave Pama ; on mll. duty. 
W. S. Sberwill 388 TemftOTRry AflI!.lstant in (Oh. Debar Surft" 
H. V. Stephcn 263 on leave Brhsr ; on mU. duly. . 

Hr: ~. ~~:~~!~~k ~~: ~~~:~~~t ~~::b.re. 
Lieut. U. Smyth 526 Permal1ent euttack. 

These officers are Bet down I\S permanently employed, althougb their respective lurveys 
arc rapidly drawing to a close, beoause, had the surveyor the settled provinoes continued, 10 

also would their employmentl . 

REVENUE SUR'-EYS: BOMBAY 

Though Jervis's survey of South Konkan had been Ruspended from 1st June 
1830 [ III, 172-3 ] hi8 a>lsistant Dowell had remained 011 dUj,y with the Collector of 
Ratniigiri, assisting "in variOUR ways connected with the management of the 
district, with all the details of which he is intimately conver:~l\nt". In February 
1833 he was nominated for duty under the Collector of Poona to check tho measure
ments of Pringle's tmrvey [Ill, 439; IV 43(j lU ] ; 

His Lordship in Council conceived that, from the experience which that officer had acquired, 
he will be able to throw much light on the Deocan survey and B88e88ments, and to ascertain by 
measuring a few villages ... surveyed by Mr. Pringle, whether the measurement is correct and 
fair, and to report how those employed under that gentleman have executed the workl. 

Dowell had, however, a.lready been granted a medical certificate, and died on 
his voyage to England four months later. It was under these circumstances that 
Shortrede was called away from his triangulation, and employed on testing Pringle's 
work [236, 35~ J. On proof of the untrustworthiness of Pringle's measurements 
[235-6 ], instnlctions for a new survey were issued in March 1 B37 ; 

The success or the survey depends so completely on the conduot of those to whom it is 
entrusted that, in his selection of the military officers to be employed, the Governor in Council 
has been led more by their reputation for temper, discretion, and knowledge of the native 
languages, than by their proficiency ... as surveyors .... 

To ensure regularity of system, ... Government have selected Lieut. G. Wingate, whOle 
civil situation ... Assistant to the Principal Colleotor of Poona, will remove all difficulty 
about hia military rank. Lieut. Wingate is, therefore, appointed Superintendent of the Reve· 
nue Survey in the Deccan, with an inorease of Rs. 160 per mensem to his present allowances .... 

The Governor in Council has been pleased to appoint as his assistant Mr. w. H. Bell
formerly of the Engineer Institution [m, 384 j-{>n a salary of Rs. 200 per mensem. 

The surveying officers should proceed immediately to ... p1ace themselves under ... Lieut. 
Wingate. who will keep them together, and employ them in one rlistrict until they are tbo. 
roughly acquainted with the duties and. as they become available, ... the Principal Collector 
should assign them districts .... The surveying officers should continue ... for at least two season. 
in the same talooka, till...sufficiently experienced for an independent charge .... 

Staff pay ... is ful:ed at Rs. 200 eacb per mensem, with ... office allowance ... Rs. 76 per month. . .. 
Until Lieut. Ayrton PaBBeS in the Marbatta language, and until the other officers be reported 
competent ... by Lieut. Wingate, a moiety only of thlB ... is to be drawn, but ... the full amount 
with arrears iA to be drawn if this ordeal be paAAerl within six months!. 

The officers thus appointed, in addition to Alexander Nash of Engineers already 
on revenue survey, were Ayrton and Gaisford of Artillery, and Bella8is, Diggle, 
Wells, Davidson, and Robertson of Infantry [236 J, all but Ayrton and Diggle 
being found competent to drew full staff pay with arrears from date of appoint
ment. In January 1839 the Revenue Commissioner reported that all had passed 
an examination in the Mariitha language except Wingate and Davidson; 

Colloquial knowledge obtained by Lieut. Wingate ... is quite sufficient to enable him to 
conduct hia public duties, and ... this officer both speaks and reads Mabaratta with great 
6wmoy .... Lieut. Davidson ... has acquired a sufficiently extensive acquaintance with it .... 
At the time ... Lieut. Davidson joined the survey no intimation was given to him regarding his 
having to undergo eJl:amination'. 

1 BBC. ~2-l3 ( 13}, 21-\-43. 'from Rev. Comnr. BO sc. 1;)71 11133 (01-2}, 20-2-33. 
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During 1841 progre88 wa.s cra.mped by the recall of 8everal officers to military 
service during the Afghan campaign. and Wingate writes in September that 
Bis olBcers. viz .• Lieutenants GaWortl. Robertson. Captain Stather. Lieuts. Fenning. Pelly. and 
Forbes. were withdrawn ... to join th .. ir regiments on field service .... The establislunents o( 
two absent officers were transferrerl to Messrs. Bell & Prioe [ 396 ]. the latter being at the 8110mB 

timB appointed acting Assistant Superintendent. an ut he allowanoe for native establishment to 
Lieut. NMh. and Captain Lantlon. and myself. increased from Ra. 300 to 700 per menllSm .... 

The progress ... is. of COUJ'B8. very different from what it would have been harl no olBae ... 
been withdrawn. but it is yet consirlerable1. 

About the same time he drew attention to 
the inooequate remuneration of the European officers .... a striking contrast to ... the revenue 
surveyors of the North West Provinces. where ... the most able ... olBoers in the civil and military 
IIBrvicB8 are retained by ... a lib"ral and graduated scale of emolument. In the Decoan survey, 
on the oontrary. there is no rro~pect whatev"r of advancement .. " We shall vainly espeot to 
prevent a constant ... 8uocession of chan~8.'I among the European officers ... while the emolu· 
ments ... of their appointments continue in every respect inferior to those of the most subordinate 
grades in other departmentsl . 

The Directors had questioned the propriety of allowing military offioers a.ny 
hand in the settlement of revenues. but l1('cepted the explanations given [ 239 ] and 
approved a revised scale of allow!Lnces ; 

To Lieutenant \Vingate as Superintendent of the survey. an aUowance of rupees 600 per 
mensem. with an adrlitional allownnce Rs. 100 so long as he shall exercise the functions of an 
I188istant Collector in addition .... 

To ea.ch of the officers employed as Aqsistant under him. after having completed a service 
of two yenrs in the department. anrl ... qualifierl to tuke independent oharge of a survey, an 
allowance of Re. 500 per men~em. And to all other officel'B ... of less than two year.! in the 
depBrlment. and untU ... qualified for the independent charge, ... Re. 250 per meneem. 

These consolirlated allOWl\llCeS are to be inolusive of every item ... whatsoever, ... with 
exception of the amount allowed for 08tablillhrnent. and ~he increases are to take effect from the 
date of the receipt of this despatch3. 

In November 1841 Wingate took leave to Europe, and Nash took over charge 
reporting that hi.; assistant" were 
Capt. Landon. and Messrs. Price & Bell, who had been employed in the preceeding seaeon, and 
Lieut. WeUs. who had been appointed just in time to tal<e charge of the establishment employed 
under me when aMistant .... In the following month Lieut. Evans was appointed ... and 
attached to Lieut. Wells ... to learn his duty. but almost irnmediately ... Lieut. Wells himself 
was ordered ... with his regiment to Sinde. and thus the Buperintendence ... devolved on Lieut. 
Evans before he had more than a few day" oxperience~. 

By August 1842 five of the nine assistants were absent on military service, but 
a.fter some discussion it was decided to continue to employ milita.ry officers in 
spite of the risk of their reca.lI to military duty after learning their work [ 396--7 J. 
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JIJnU 
IIBOBftmlB 
WAUGB 

W_II 

WILCOX 

CJ.KPIIBLL 
DO VJIBJ<ft 

13671 
BILL 

IDIJPBI!B8011 

MOJlLAl'lD 

RTVlIB 

SnLL 

WllD 

ABBOft, J. 
ABBO'I'r, S. 

BBDPORD 

BBown 

Be"~\I' 
ELLD 
l'DGtJB80\l' 
FOBDTIm 

FRABBR, O. 
FBASKR. J. 
GRANT 
BODGII1! 
BO'l"rOIl 
LAWRBNca 

IdJ.ODOI'IALD 
IdJ.TBlSO\l' 

loIAJIWUJ. 

PBILLIP8 

RIND 

SBAJlII8PBAB 
SDBWRL 

81OD01l8 

8Jl1l10\l'DS 

TBtJILLlBB 

Mn.ITARY SURVEYORS 

CoI'JII FlntApplI. Employment 

BeD. BIlIh. 7-1-36 Road Svy., 1112~30; Topo. 8\'7., 
lI"",mapulra R., 1880-.. 

Ben. hp. 28- ,-82 
B ..... BbIPI. 7- 1-81 

IG- 8-42 
IG-I0-88 
2- 7-82 

Bo. EI!8H. 
80.1111. Deecan Topo., 1824-8; BD, Trla., 1828-88. 
Ben. EO!lh. 

BeD. EO!lh. 
BeD. 1111. 

7- 1-81 2,- 2-32 

1111. 
1111. 

1111. 

1111. 

Cn. 

1111. 
11lr. 
1111. 

1111. 

Art. 
1111. 

1111. 

InC. 
IIlI. 

Art. 

Art. 
Art. 
1111. 
Art. 

Cav. 
BDgn. 
InC. 
InC. 
1111. 
Art. 

1111. 
1111. 
Art. 

Art. 
InC. 

Art. 
1111. 

Bb .... 
Inf. 

Art. 

Inf. 

An. 

Art. 
InC. 

TOPOGRAPmCAL SURVEY : MADlUS 

2~ 1-88 
b- 2-28 

2-1G-29 

24- ~31 

11-11-24 

12- 2-28 
7- 7-40 
3-11-20 

Oct. 1885 
Jan. 1887 

1821 

April 1838 
1822 

18211 

1836 
1887 
1888 
1883 

1820 
1887 
1888 
1826 
1888 
1888 

1828 
1838 
1838 

1880 
1888 

laD. 1837 
1888 

18U 
182' 

1887 

1887 

1887 

1887 
1821 

ch. Salem .• 1~3~44. 
MRlabar, Madura. 1828-32; ndbd., 1882 
-3 : ch. 1833-6. 

~. Clrn&n, 18211-32; NeUo",. 1832-33; GaD· 
jam, 1838-4; ch. Trlcblnapoly, 1834-6; 
Ganjam. 188641. 

~~~~'ii:g!i~ k~no~,e~;i..J~3rs:l: GaD· 

~2'1!:~~~b.~~~::"ii~J.; Doc<an. 
Hdbd., 1828; ch. 1820-82 ; 183~. 
Hdbd., 1840 ; ch. NeD ..... 184G-2. 

~9-J~~"N~J~~.\':i~:b., N. otrcin 
Obsy. Sch .• 1798-1800; Myaore &: Ceded 

r8~~~i; ;1~~T~~O~8:y •. ~~~~h-~· DO •• 

REVENUE SURVEYS: BENGAL 

Muttra : ch. BareUly ; Feb. 1896. 
Grlrpr. &: Ca\l'bpOre, 1838-9; Banda & Jllunpur, 

1840; Jhi\nal. 1841-2; Jalaun, 1841. 
ch. 8aho8wiin, 1822-32; mU. duty Al8am, 182H : 

DSG. AlIbd., 1832-7 ; Caloutta, 1888-42-
Aliaarh; ch. Azamgarh. GOJakhpur, 1887~. 

De~~~!:~-6ri;;:, W;'s'-~ik~8~~:. Y:f;' 
MUlBoorlf", 1841-2. 

cb. !\. MoradAbAd. 1822-42; mD. duty, CAchllr '" 
Burma, 1824-6. 

ch. )Ioul!hyr '" DhAgalpur, 183b-8; BUll, 1881H1. 
cb. Monghyr 4: Bhlll!alpur 1837-40. 
Ca1l'Dpore, 1888-9; Uhizlpur, 1889-40. 
Agra 18384; Azamgarh, 1834-6 ; with ob. I'rom 

1836: Gorakbpur. 1836-8; Agrs, 188&-40. 
Upper dO<lb, 183G-2 ; cb. BareDly, 1832-6. 
O_a. 1887-8 
AUabAbid, Blnda. Hamirpur. 
SaMmnpur, 1826-8 ; ch. 8uodarb&llB., 1828-86. 
Agrs, Marnb/Aprll. 
cb. N. Mrdbd., 1838; Frkbd., 1883-6; Grkpr., 

183~7 ; AUbd., 1838. 
Asst. SsUranpur. 1828-8 ; Sabaawin, 1829--32. 
in cb. Mldnapore, 1838-44. 

A"~u:ra:i ~~~, "fii4tr:Ih~~i4~ ?~~. 
ch. Tlpperah, 1838-41. 
SahAranpur.1838-4; Mutua, 1836-6: Oorakbpur, 

18311-8. 
Aut. (Jorakhpur, 1887~. 

AU~h.C~'!;t'r:84'ta~i,~::', ~.:~ 
1844-54. 

cb. ChItlallong, 1884-40. 
A.~.\v ~ew:~~. DolbI; lA29--83; Al&IIIgsrb 

ch. Cutt.ack Cfttra~ 188748; furL, 1848-6; 
Lower Beopl, 1847-67. 

GrkJ'~l~i':~,AI~~~\lt'i ;FJ:., 'la.~: 
eh. ~~':"'1~7~b.~iJ:ttl ; CIchIr, 18U; 

eh. Purl, 1837-9. 
Grkpr., 1821-4; mD. doty, Arakan. 1824-6; 

cb. Grkpr., 182&-l10; to mll. unit, 188()-2; 
ch. Muttra, 1!188-11; _ Agr.. OIDIDI fIoIb, 
1880-41 ; Mlnipur, Narbad. Tarry., 1841-1. 

.eDlAl'Q 

nad., 1-+87. 

ret..1-1-64. 
rsad., AUI. 1881. 
rsd., 1868. 
read., 1845. 

S~.~ Wo\. 11I-lJ-48 '" 
to B '" 11., &-9-34. 

~~~~er, Luoknow, 

to mu. dUly., Munb 1844 
r .. d., 1-2-36; to GtI, 111(0, 

furl., 1841-6; MI. hI>. 
1846. 

rMd., 1861. 

to mD. duty 1-9-88. 

rcsd., 1848. 
to mll. duty, 29--11>-41. 
r .. d .• 1-7-86. 

r .. d., AprO 1834. 

to mD. duty, Sept. 1838. 
to mD. duty. OcL. 1842-

ret., 1-1-43. 

to mU. duty, Sept. 1838. 
to mll. duly, Oct. 1842. 

to m11. duty, 1842. 

read., Aug. 1889. 
r .. d., 111-11-40. 
read., Oct. 1840. 
read., 1840. 

rsd., Feb. 1880. 
leave OD mo., 29-8-38. 
d., Bind., 21l-&--41. 
r .. d., Deo. 1885. 
Served ono month only. 
to mD. duty, Sept. 1838. 

to DTB. ( 367 ) 12-8-82. 
furl., Feb. 184'. 
, .. d., 1844. 

furl. on mc., 18-2-41. 
to lOll. duty, SepL. 1838. 

to rnll. duty, Sept. 1888 
Prof. of Svy., 8Jbpur, 1858-

61. 

rud. Oot. 1840. 
to Olotb1D8 Bd., Feb. 1885. 

read., 1867. 

Bev. Svy.,l'mIJab, 1340-61. 

furl, 1~; DBG., ING-
01. 

rood., Nov. 1839. 
mD. duty, Oct. 1842; DSO. 

Calent • ., 1344-7. 



Name 

~IIDDIOl<. Goo. 
lI1lao. ~1OJ:. 

AJlDD80If. WIlL 
Co\llllDBJl .. 

Anle)ll'. _OJIolI 
B&L&81B, lohn 

• BiowDrIa 
BOU.Ho...., 

D.t."f1DSOl<. D.vld 
DAY. Be...., John 

DlOGUw!::~ 
Ev.lBB, Wm. Bdwyn 

FIJnm<'. Henry 

1'00Bl!. John 000. 

ruRCIB. John TbOl. 

GAlBJOaD. TbOl. 
1d.ROO". Samuel 

lliAlIII.Ale>:. 
Pm.l.r. Be...., 

looeph 
BOlIDfBO". Goo. 

Henry. 
SClo'rl'. Bdwln 

LuddIDgIoOD 
~HIIU. Wm. 

CUlial. 

WIlWlc:.: ...... 
W",.un.o..o. 
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RBVIINUE SUBVIIYB: BOl\lBAY 

Birth &: 
Deat.b 

b. U-8-Z2 
d. 19-9-8/i 
b. 1()-8-2Il 
d. 8-1-98 

BIOII. Not.el 
b. 18-1HH1 
cl. 1()-8-90 
b.7~ 
d •• M .... W ... 

HHI-78. 
B10ll.Not.eI. 

b. 3()-1-19 
d. 1872/7 

b. 1809 
d. 18'1 
d. after 1888 

b. 11-11-12 
cI.. DbD.rwar. 
1-6-6'. cholera. 

b. ,-a-u. 
d., Bomba.y. 
~. 

b. 16-2-19 
d. '-6-90 

BIOII. Notoa. 
b. 2~ 
d. 9-9-110 

BI"". Notea. 
b. 9- 1-18 
d. ID-IHI 

BIOII. JIIot.eI. 

living In 1889 

b.WI .• 4-1~ 
d. 27-1H1S 
bapt .• 12-1-07 
d. 18-6-90 

BIOII. No .... 

Fat.ber 

Jam .. ADdo ...... or Brechln .... 
A. nlUl. merch. 

Bobl. .....d........ 101101101. or 
Horerord. 

Qeo. Bnl.ohlna BoUam. 

Lt.·CoI. Wm. Boy'. Ba. In!. 

Benry Wadbam DlHlo. BO. 011. 

JObDofE=h="~1.. mall ... 

Wm. Feonlng. 

John Forbe&-Mll.obeU. of co. 
Aberdeen. 

BenJamin Franclo. or Onllt. 
Norfolk. 

10bD Hlnde Pelly. Ba. Cl. 

Robl.. SeoU. or Oaklaoda. or. 
Plymoulb. 

Hoo. E. 8lather. or JIIev\o I .• 
WL 

FraneIB BI.bop WelJo, or AJoun. 
drla. 

In!. 
Lt Gen. 

~. 1841. liD an. 
lDC. 

Gen. iCIII. ~.l:lrJ...~~=: l~O; 0InImr. SilO. 1877. 

Inf. ll<>oou, 1887; mIl. do •• 
Han. H 0.... 1889. 

Inf. Decean, llU1 \0 mn. do. 
BaD. LI CoL 1Bf7. 

In!. 
BI. CoL 

lar. 

lar. 
Hon. CoL 

In!. 
Capt. 

w. 
Capt. 

In!. 
OOD. 

In!. 
Bt.. Lt Col. 

In!. 
OOD. 

In!. 
Boo. M Oen. 

In!. 
Ban. Lt CoL 

In!. 
HOD. M Oen. 

JllOIIk. 18'8-8; mtL d1l$, 

l~'stJ;tW'i-"7,?i-e~~~;, 
7. 
Decean. 1887-8. 

Deooan.1Bfl ; till oiler 11«.; 

Deecan. 1839; 0111. duI,. 
IBfO. 

Deecan. IBf()-2. 

DC. 18U; Deoean, 1860. 
f8li-7.&: SUml. Comor 

Deccaa. 18S9; mU. dui, 
~:!~-.9. l~! J. DooeaD 

~. 1889; roIL du\J. 

Doacan, IBfl-f8: 1861. 

De ....... 1~7. 

~~. 1887; mU. duI" 



CHAPTER XXII 

CIVIL ASSISTANTS. G.T.S. & 1'01'0. 

GREAT TRIGONOMETRICAL SURVEY; Sub-AssistantB - Special Appointmenl8_ 
TOPOGBAPmCAL SURVEYS; Madras - Bombay - NOMINAL ROLLS. 

I N 1830 the four assistants whom Everest had left in 1825 were employed on 
the longitudinal series that was nearing Calcutta. Olliver and Rossenrode 
were experienced surveyors who had served with Lambton from 1807 [ n. 346 ; 

rn, 491-2, 499]· Torrick and Peyton each had about seven years service. On the 
Dew work Everest did not expect much. from any of them [ 351 J ; 

I was to devise new methods, make myself proficient in them, and then instruct my sub. 
ordinates in them. . .. The old assistants were the 1ll8t to be of u.~e, and the most difficult to be 
instructed ... , Only ... 1\1r. J. Peyton hlloll ever become a proficient in the use of the new instru. 
ments and the new methodsl . 

He asked permission to bring the whole party in to CEtlcutta for the rEtina of 
1831 that they might bring up their computations. under his immediate supervision, 
and be at hand for the measurement of the base-hne [ 48-9 ] ; 

The period has now arrived at whioh it is usual for the establishment of the Great Trig
onometrical Survey to take shelter against the severity of the rainy season, and as it will be 
a great publio convenience that they should be as near my office as possible, I beg ... that the 
whole establishment may ... proceed ... to Calcutta [35 2 I .... 

The salaries granted to the younger sllb·assistants are not on 110 scale to meet the increased 
expence to which they will be subjected .... The salary of eaoh ... is 140 rupees per month, 
from which must b", deduoted the cost and maintenance of 1\ horse at 30 rllpoos at least, and of 
camp equipage and marching establishment at not less thtln 50 rupees .... 

There is, therefore, 110 net balance of only 60 Rs. which is the pay usually granted to every 
ordinary dr",f1:aman, whose sole duty is that of attending at my office from 10 o'clock till 4. 
But the sub·as.~istants ... are persons whose qualification., together with the hardships they 
have undergone, mark them asOo.peculiarly deserving of ... indulgenoe .... 

Taking shelter during the rliiny season does in no wise libera.te ... the Great Trigonometrical 
Survey from keeping up ... marching establishment, and. therefore, there i. no means of covering 
the charge of house·rent but by the net sum of KO Rs. [ 33 I I .... 

I have alluded to the case of the younger sub·assistants ; that of the elder ones is yet harder 
(rom their heing fam.i.ly men. 

Calling attention to the dearness of all articles of life at the Presidency, he 
asked that Olliver should be allowed Rs. 90 a month, Rossenrode Rs. 70, and 
Tonick and Peyton Rs. 50 each. This was allowed, except that Olliver was r6ll
tricted to Rs. 70 as in 1825 [ Ill, 353 ]2. 

For eight Bun'ey pa1ties [ l.~ ], Everest estimated that be would want an 
establishment of - 1 Chief Civil Assistant - 5 Assistants 1st Class - 3 Assis
ta.nts 2nd Class [371] - and 30 suh-assiRtants. He wanted these last schooled to 
a thorough acquaintance with, and facility of using logaritluns. the common rules of arith· 
metic. vulgar and decimal fractions. the use of algebraic signs and symbols, so that they might 
apply the different formuheOo' without fear of error-a knowledge of the fundamental rules 
of plain and spherical trigonometry, and practical geometry-a knowledge of the common 
methods of drawing plans-and writing a good legible hand. both as writers and draughtsmen. 

These are things which anybody can learn who is not incompetent of mind, but what are 
of more consequenoe than these are the habits of ohedience and assiduity-the ability to bear 
toil and exposure to fatigue and climate-the disposition to regard their profession as their 
particular world and delight-without reluctance to devote themaelvet!l to a forest lif_without 
• lingering wish to return to the society which they have forsaken'. 

I Everest (9). 'rrom SG. 1-6-31 ;DOn, 265 ( 108-200); BMC. 17-6-31; DOn. 263 (287-8). 'DOn. 
285 (261-91 ), 12-10-31, Pllr"" 78--9, 88-91 ; RUC. 4-6-32; DOn. 282 ( 68-9). 
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GREAT TRIGONOMETRICAL SURVEY; :-';uD-AsSISTANTS 371 

Olli\"er'!l appointment as Chief Civil Assist.ant on Rs. flOO a month, was duly 
sanctioned from 4th ,June 1832. with prospect of 1t,II'I\ncomtmt lip to ]{~. 1.00111. 

As an immediate fltart Everl'lst had to coUect a team for the base-line measure
ment. He had already found a promising recruit ill Ueorge Logan, recently anived 
from England, who waR hrought into the computing !llnee 118 ~l1b~titute for H.oos 
[340]. He borrowed lIunner Doyle from the Artillery, a.nd 
Sergeant Murphy of the Building Department, ... in every respect a person far above what 
is ordinarily met with QIJlongst the soldiery in this oountry. He is an excellent practioal 
mechanic, a neat draftsIll6n, and a IIl6n of some mathematical attainment; ... he learns with 
f&<'i1ity. and is in,lu~triou .. , intelligent, and thoroughly free from the vice of inebriety .... 

It will be neceasary to erect sever~1 MtBtion towers for the trigonometrical operations, and ... 
Ser~e"nt Murph.v will he exceedingly valuable from his practioal knowledge of bUilding!. 
Murphy was appointed sub-a:~8istant from 14th February 1832, but not allowed to 
count, pr(wions Rflryiro in the huilrling rlepartml'lnt, nor to look for further military 
prolllOt,ion. 

\V. :-.r. Jamefl, Ol\n uf HllUg8011'S l'llcruitR of lK:ll [ 111. .;63]. was tmnsferrou from 
the Revenue Survey office, but for the rest J;;\'ere~t hall to recruit the mOllt likely 
locl1\ lad!!. By the end of IH32 he had recruited 14 apprentices, including the 
Bengali computer, Radhnnath Sicktlhar. Peyton had been transferred to the com
puting office as Dflputy ('omputer, so t,hat the authorized establishment of :l0 sub
a.~siAtnl\t,~ comprisod. ill addition t,o ,foseph OlliYl'lf. /tllll in order of appointment3 , 

Wm. R088enrodo A.l'orrick 
~[llrrl'Y 'l'orrick W. H. For.l"r 
\\".)1 .• Iam.. ,I. H. i<clIlIv 
X. Kallonas .J. ThornttJ~l 
Eo R. BoiJe~lI R. Lmme 
,I. W. Arm.trong RadbILnath Riokdhor 
Sergo.nt c. )llIrphy It. U. 1'lIlIoh 

The following terms of service were laid down; 

F . .Mornn 
R. ('I"rkRon 
I '. It. Lane 
H.K,,"',," 
W. ".rtill, from ~(.dr •• 
Gee. Terry 

Each person will be required ... to serve for ::I years under pain of forfeiting one half of what 
he shall have actually received 88 pay [394 J. 

A Sub-Assistant on admission belongt! to the :lrd C16!18, and will be entitled to a salary of 
10786. rupees per menSAlD, made Up of ... Pay, 50--Tent Allowance, 4.0-Horse Allowance, 17. 

A Sllh·AMistant who shall hav" ~el'Vod three r""tire YAal'8 in the 3rd CIW18 ( provided there 
is no obvious charge of misconduct Bgailldt him, and that he is ,.ble to pass an examination I, 
shall he advanced to the 2nd Class, .. nd be entitllld to the monthly salary of 140 sa. R •. -Pay, 
64---Tent Allowance, including carringe, 46--Horse Allowance, 30. 

A Sub·Assistant who shall have served three entire years in the 2ncl CIIWI ... shall he advanced 
to the 1st Class, and be entitlecl to a monthly salary of 173 sa. Rs .... Pay. 93--Rent Allowance. 
including carriage, 50-Horse Allowance, 30 .... 

The Principal Sllb-As.~i~tant ... receives a salary of 400 sa. rupees per month, viz., Pay, 
295-·Tent Allowance, includmg carriage, 75-Horse Allowance, 30. 

There are no fixed office hours for Sub-Assistants 88 for office clerks, They are con
stantly liable to be called upon at any time of the day or night when the duty of their lltation 
requires, ... but.. .every ollker at the head of a party will refrain from calling unneceSSBrily 
upon his suhordinates, or harrlWlRiug them, anr! it is a fixed principle of the Great TrigoDometrical 
Survey that the Sub·Assistants are to be lerl to their duty by kindn~~ [379]. ... But when 
... merely the ordinary work of computation is tn be execute.d, the oHioe houl'B are from 10 
in the morning till 4. in the afternoon. 

Any Sub·Assistant who Rh .. 1I have sm'vell with the Gre .. t Trigonometrical Survey to the 
Mtisfaction of his superiors for a period of 30 years shall be entitled to retire on a pension 
equal to the full net pay of the rank he Inay have held for the three years precedin~. 

During the rains and the latter half of 1832 these apprentices were trained in 
the computing office and out-of-doors by De Penning and Ollh'er. and by the end 
of the year had beon distributed betweon the field parties, 

100 to B. 10-4-33 ( M-II ); (he po.t w ... left "I\OI\llt on hi. retirement, 1842. '1lDn. 283 (23-4) 
1-2-32. Sib. ( 76-0), IR-5-32 &; :!oa ( ISI ), ;;"6-32. 'ib. ( I~O .. 6). l\l·1O-32; .... uotioned MiI. nrpt. 3211 
of 22-8-33; ORO. comp. ~/{l!R; applk.ble to M".dr"" ... t., BMC. Jji-JJ-33. 
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Western who left for the Parasniith series in March took Murray Torrick and 
Boileau, And was joined later by the younger Torrick and Thornton. 

Macdonald took James and Scully to the Budhon series, whilst the Surveyor 
General brought him two more in February 1833, Loane. and Cropley who had 
replaced Moran. 

Rossenrode on the Great Arc took Armstrong, Forster, and Tulloh. being warned 
by Everest to .. take great care to instruct my young sub-assistants in their new 
duties, and assist them by your advice". 

Waugh and Renny took Radhanath Sickdhar and Martin on their maroh to 
join Rossenrode, but in making up their Ranghir and Amua parties Waugh took 
Armstrong and Forster, whilst Renn), chose Tulloh and Lane. They found 
Baboo Radanath Sicdar ... obedient and sober ... but, ... while he possesses eXCE:lleDt principles 
and aD active mind, ... he is so young and unforlUl'd in character tho.t the constant stimuli 
of praise and success are required to ensure attention to the details of his duty. He is reo.di.ly 
daunted by difficulties .... We, however, conceive that with good and strict management ru. 
character will gradually form .... As to his intelligence, readiness, and general capacity, '" 
he is very intelligent, quick, and zealous, nnd-when successful or excited by praise-regard. 
leas of personal labour and inconvenience .... 

We have found Mr. Martin obedient Bnd particularly sober and quiet in his conduct, but, 
being of a ... dull and apathetic dispoeition, we cannot conscientiously state he is either trust. 
worthy or industrious .... Wanting ... in zeal and aspiration, ... he can never rise to any emin. 
ence in a profession which demands both ability ann devotion. He is, however, a good manager. 

This report is mooe with the knowledge of the individuals whom it affects1. 

The remaining apprentices worked under Everest and Wilcox on the Great Arc. 
Various casualties ocourred during the first two or three seasons-some dropped 

out,..-()thers were recruited. Murray Torrick and Boileau were discharged in April 
1833 on reports from Western [59, 355 ] who, writes Everest, 
on account of ill-health, was obliged to remain at Bheerboom, ann ... directed ... Mr. Torrick 
to carry on the work .... and report ... regularly every fortnight. Mr. Torrick appe&rll not 
only to have neglected to make such report, but to have treated his superior with impertinence, 
and to have made the egregious and unpa.rdonable blunder of fixing on two placee as eta.tions 
which were not visible from each other .... This is not the first complaint I have had agllinst 
Mr. Torrick from Lieut. Western .... 

Mr. Boileau ... is reported absent without leave .... This is not a. first offence'. 
The Surveyor General made his report, and Government issued their orders for 
immediate dismissal. all within se,-en weeks of Western's report, without the young 
men being given any opportunity for explanation3• Boileau, indeed, promptly 
put in a circumstantial account of having gone to Monghyr for medioal attention 
after receiving verbal permission in reply to his written application. He afterwards 
did very well on revenue surveys [ 196-7, 399 ]. 

Macdonald was fortunate in having the services of James, who with no previous 
experience of triangulation in the field .. Bet himself seriously and strenuously to 
work .... and bids fair to be one of the most effective sub-assistants of the depart
ment". He was promoted from Ra. 200 to Rs. 300 0. month. Scully also was a 
good worker. Macdonald had, however. "to report the death of that promising 
young man, Mr. E. Cropley, who died at Saugor ... after 0. lingering illness, arising 
from a malignant disorder of the throat"~. His other assistant, Loane, had a bad 
report from Bridgman, on which Everest remarked that 
Mr. Loane has now beeD two years and two months in the department, and by this time he ought 
... to have become competent to manage a I!Ill8ll instrument in first rate style. It is grievous 
to think that he is now reported to be so rude in the handling as to render it unsafe to 
entrust one into his hands .... Some of the young men ... who entered after him are become very 
elrpBrtI. 
There was further trouble later-"letters which are termed impertinent by Lt. 
Bridgman .. -and Loane resigned. 

WlI.ugh was more than satisfied with the work of Armstrong and Forster ; 

'DDn. 379 ( 1~). 10-10-33. 'from SO. to MU. Dept., 13-3-33; DOn. 3701 ( 16-7). 'Everest 
1 elOrnt better later [376]. 'DOn. 374 ( 114-7). 1-11-33. 'DOn. 321 (250-60). 17-7-33. 
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They are both zealous Imd fond of their prof88llion, olever and full of r880urce on OOouiOIUl 

of diffioulty. Mr. AnDstrong in plU'tioular ill a very good computer, and from poBBeIIIIing the 
valuable quality of a good oonstitution oan go through muoh fatigue and expOllUre1. 

The Great Arc parties at Dehra Diin in 1834 included 
J. Olliver Esq., and family Mr. H. Keelan Mr. W. Martin 
Mr. W. R088enrode Mr. R. C1arkson Mr. C. K. Dovel 

Mr. C. Murphy and family Mr. G. Terry Baboo Radanath. 
Mr. N. Kallonas 

These had all bean through the very strenuous months from November 1833. 
when Everest had forced his triangles across the difficult Jumna-Ga.ngeB plain 
[26-38]. He spared nOlle of them, and it speaks highly for his leadership and 
personal magnetism that they all worked their very best in spite of a oontinued 
storm of heatl"cl ll"ttlars, occasionally appreciative, but often ferociously angry [ 37 ]. 

To Dove, 11th March; 
I thank you for your punctuality and attention to my ordel'8. All your blue lights were 

_n and could not have been better managed. 
To Keelan the same evening; 
I have saen two of your blue JightA, but only got an angle with one becaUBe your time was 

80 irregular .... I lost all your others, for the obviollS rell80n that I was looking out for Mr. 
Dove's lights at Dholri .... You are the causa of the detention of the camp b.V this neglect of 
my orders. The other day when I ordered you to conunence at 4 you did not commence till 
past 6, and now when I ordered you to oonunence at 6 you begin half an hour before. ... 

If you had seen how punctually and regnlarly both Mr. Dove at Dholri, Imd Shekh Ahmed 
at Saroli, burned their lights, you would sink into the ground for shame, and, truly, it it! most 
diBgrooeful that the Nuik of my guard can do cleverly what one of the Sub-A88istants of the 
G.T. Survey is quite unequal to [ 412] .... 

I .• end for your peruAl\1 a copy of a letter which I have writter to U,·. Dove. \Vhen shall I 
be able to write such a letter to YOIl 1 Yet Mr. Dove has not been 6 months in the G.T. Survey. 
and haa no advantage over ynu, except that he is alert, and desirous to do his dutyS. 

He scoffed at poor Keelan's admission that he had no watch; 
No decent person is ever without a watch, and a man who has no watoh oan never pretend 

to be respectable. You ought to be oahamed to aoknowledge that you have no watch. You 
might just 008 well say that you have no ooat or no shoes or no bat. It ill an es.~ential part of 
the apparel, even of a stage coach driver'. 
a.gain on 22nd ; 

You are evidently one of those uncertain people in whom no sort of oonfidence ever oan be 
placed. Admonition and remonstrance are quite lost upon YOIl, Md it is plain that if you do 
not change your conduct, you never will be of the smalleBt use in this department. 

Aak yourself. of what usa a person can be who ~ommits blanders 80 often that when any 
businass L~ entrusted to him he fails twi~e out of three times. Thill is preci'!ely your case. 
Sometimes you a.re too Ia.zy to get up in the morning. At other times you make intervals of 
32 minutes instead of 16. At other times you breRk the pOlE;. In short, YOIl never succeed 
except by the mereBt chance. 

All this is very disgraceful to you, and I should pertainly r"com,nend you to look Ollt for 
aome other employment, for in the G.T. Survey you will newer be of a.ny UBe, IUld you only 
occupy the place of some more valuable perRonl. 

It was Doye's turn on 29th l\IlLrch ; 
It ill manifest that the )llue lights reached you in time, and might ha.ve been burned ... if 

you had been resolute. ... You did not make the attempt. but gave it up at the first diffioulty 
which presented itself. Why Sir, when you fOtUld yOlll'll8lf too faint·hearted to _y the 
steep hill by moonlight, which I would have done at your age for mere frolio, why did you not 
send for some one of the people who knew the road, and direct the man Dina to exeoute the 
task of burning the blue lights at the appointed hour' Where there is a will there is a way, 
Mr. Dove, but it is my conviction that you preferred quietly going to bed at Hardwar .... 

Nothing ... will convince me that you have not gr088ly neglected my orders .... Reflect 
how highly you were rated in my estimation before, and how muoh you have fallen. 

You eay you will burn 4 blue lights the BUcoeeding night. That will complete the mia. 
chief, ... for after having forced me to strike the scaffolding and leave FOOhua without obtain. 
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ing my object, it would be consistent with ... your present conduct to blaze away my beat blue 
lights when no one WI\I! looking out for them, just as the stupie! a.nimal in the fable threw ita 
heels into the mouth of the dying lionl • 

On a later occasion both Keelan and Dove were. as Everest puts it, .. handed up 
to Government" for incompetence and put under stoppage of half pay, after which 
Everest reported that 
Mr. Keelan hftS not only shewn mllch contrition, but has conducted himself 80 mucb to my 
aatisfaction, and attended so steadily to his duty, that r solicit permi8~ion to intercede for him. '" 

r am sorry, however, to say that r have fresh C6l1se to complain of Mr. Dove .... I left this 
young man on the 4th December in charge nf the tower at Dehra, with orders to direct a helio. 
trope to thiB station where r am now obBerving. Although the distance is less than eight 
miles, he will not direct the heliotrope steadily, and I have been detainee! here 4 days .... 

For so short .. diBtance there is no pORSihlc eXOURe .... I fear I must report Mr. Dove quite 
incorrigible and incapn.ble. .. I have trie,l conciliatory measures with this young man; I have 
f68Boned with him in vain; nothing bllt coercion will have any effect, and if this should fail I 
shall be under the painful necessity of recommene!ing that he be di>lmis..ed. 
A week later he had relented and sent more "satisfactory accounts of the oonducll 
of Mr. Dove". To all these reports the Secretary of the I\Hlitary Department 
patiently replied, supporting the Surveyor General in his frequent changes, but 
on a further report he ruled that 
the time of the Uovemment cannot be taken up in rea..-Iing lengthy corresponrlence on 
trivial matters which YOIl are fully competent to decide upon .vol1rself. Any in.qtanre of gross 
insubordination ... reqlliring exemplary puniBhment, such as di~mis.~"I, '" Government will 
always be ready to take into considera.tionl . 

Keelan had a long and successful career in the RUryey, holding charge of various 
field parties for several years till he ret,ired some thirty years later. Dove, on the 
other hand, soon gave up the struggle. He resigned in 1835, and in 1860 was 
Postmaster General of the N. W .P . 

Other resignationt! included that of Forster, who left to take up a loc&l 
commission under his father who held command of the Shekhii.wati contingent, to 
which he later succeeded himself. Andrew Torrick, having been specially admitted 
without examination, was later called on to pass a test, but preferred to resign. 

By 1835 the establishment was headed by Olliver as Chief Cidl Assistant-
Rossenrode as 1st principal sub-&ssistant-James as 2nd principal sub-assistant-
with Murphy, Kallonas, Armstrong, Forster. and Tulloh as 2nd class sub-a~sist!lnt8. 
There remained eleven of the 3rd class, including James Mulheran who had started 
as writer [ 334]. Armstrong was promoted to 1st class later in the year. 

The Surveyor General solemnly warned the apprentices against running into debt; 
Economy ill .. le,,-.un whidl mu..t be learned sooner or I"ter by every person who intends 

to walk erect in the world: ... the sooner therefore the habit of Jiving within one's means is 
acquired the better. A per"on who get.q into the habit of borrowing fimls it exces.qively diffioult 
to overcome that propensity; ... the difficulty of further borrowing is augmented, and he 
resorts /It I/lst to mean trickH, dirty shifts. and dishonest expedients .... 

He who habituaUy borrows is, in short, UnBareo aR st companion, I\nrl unworthy of tmst '" 
a public servant .... The young men ... WAre engaged with the fnll understanding that their 
salA.ry WM ... to cover .. 11 the expenceos tn whIch th"y w8l"e liable in the fieldS. 

In 1836 a special order was issued to prohibit borrowing money from the Indian 
followers. Though not in a position to lend from their humble pay, some of these 
belonged to money-lending castes, and were in a position to arrange loans4• 

When Thornton, a particularly promising assistant, resigned in 1836, the Surveyor 
Genera.! wae indignant to find that he had left to take up a more advantageous post 
on the revenue survey of Chittagong [ 195-6 ], and asked Government to decla.re it 
inadmissable for any Sub-Assistant to re8iKn for ... eomployment in any other brBJlch of the 
Survey Department ... without in the first instance ohtaining the ~anct;'m of the Surveyor 
Genera\. ... The seceeaion of Mr. Thomton takes place at a most untimely period of the year, 
one at which hiB SP.rVioes can be les.st !!paredl . 
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Two years later the problem was raised again when seven of the eight Bengali 
computers left in a body to become Deputy Collectors, whilst Radhanath Sickdhar 
W8.8 only prevented from aocepting a well-paid post as schoolmaster by means of a 
substantial increa.!le of pay [ 340-2 J. Evere!lt appealed in vain for better pay and 
more attractive terms of service for his men; 

My Sub-Assistants generally are beginning to look out for employment in other Iinee more 
luorative and less arduous, and ... they only need to be thoroughly \mown in order to be generaUy 
appreciaten and soliciten .... When this Rpirit of seoeasion comes, ... the Oreat Trigonomem. 
w.I Survey cannot be carried on unlelUl more favonrable terms are held out. 'rhe propriety 
of meeting this certainly coming evil by the timely applioation of IIOme adequate remedy la 
clear [ 377 ]1. 

The following extracts from the letter-booh: of the South Parasnath series tell of 
Boileau's relations with his assistants. Kallonaa was to fill Thornton's place at 
the end of the rainB of 1836. On his way down from Mussoorie he was given leave 
in Calcutta till 15th October, when he called on BoiIeau at "Benton's Hot.el, Rame
moodee Gully". In May 1837 he was given "three months leave ... without pay" 
to visit Agra on urgent private affairs and, writes Boileau, 
talks of resiguing the service at the end of that time. Should he do so, and no other sub. 
&88istant is sent to replace Mr. Thornton, I shall be left ... by myself. r am ... computing the 
principal triangles (about 20 in number, besides some scores of secondary triangles), but find 
it very unsatisfactory to do 80 without having anybody to check my calculationsl • 

Kallonas did not desert, but a new assistant, Brown, was continually on the 
sick list, and aocording to the surgeon at l\Iiilnapore 
will never again be fit for hard work in the junguls .... Mr. Kallonas [writes Boileau ] has 
received very advl\lltageous proposals for leaving the Paraanath series, and entering the Revenue 
Department, as Mr. Thomton did, but he ha.a hitherto remained firm, even against an offer 
of Rs. 250 per mensem, hoping to rise gradually in the Trigonometrical SurveyS. 

Ill-health leads to ruffled tempers. Boileau had to report Brown to the ~rveyor 
General, enclosing a wad of unseemly correspondence which arose "because I 
happened to omit' yours obediently' before the signature of a note on t.he back of 
an old sheet of computations", the note reading-" Mr. Brown. Please to check 
all these barometrical calculations, including the rejected sets". 

The following year, when Kallonas was in charge of the party after Boileau had 
resigned, he had so acrimonious a dispute with Brown t,hat the proceedings of the 
resulting committee of enquiry were submitted to the Governor General in Council'. 
Both Kallonas and Brown left the department soon after the Parasnath series was 
closed down [ 60 ]. 

From early days the Survey Department tended to become a family affair, 
witness the Scott's-the Burke's-and the Summ~rs' [Ill, 310-1, 386, 501]. De 
Penning recommended sons of both Olliver and ROBsenrode ; 

Regarding Mr. Rossenrode's two sons, John and William, ... I sent for the lads from the 
parental academy, and put them through the usllal course of examination prescribed for candi. 
dates for sllb-assistantship on the G.T. Survey. IlIld both the lads passed ... tolerably well, and 
much to their credit .... They are both promising lads, and will ... make excellent surveyors, 
especially the elder boy .... Mr. V. L. Rees ... has taken some pains in examining the boys, 
and appears to be highly satisfied with them .. ,. 

Andrew Olliver, third aon of Mr. Joseph Olliver, ... is very an.xious to join his brothers in 
the field BB a surveyor .... Be is a very shrewd and intelligent lad, of quiok natural parts ... r 
have not the least hesitation in rer.ommendin!( him'. 
Joseph and Thomas OUiver were apprenticed in September 1837, Andrew two years 
later. Charles came from revenue surveys in 1844. Joseph wae killed by a faU 
from his horse on the 21st December 1839. 

A horrible tragedy occurred in 1838, when Owen Mulheran was left in charge 
of the base-line apparatus at Kalianpur during the rains, with no European company, 
and was overcome by a fit of religious mania, 
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under the in1I.uenoe of whioh he had suooessively burned off all his toes and several of his fingers 
in the Blow fire of a oandle, and orippled bimself for aotive exertion for the remainder of his 
life, together with divel'BEl other partioulars of a similar or even more lamentable naturel [54-5] 
The Surveyor General concluded that his trouble had been brought on by "domesti~ 
calamity. and doubtless increased by tho solitary nature of the duties ... for many 
months". He was brought before a medical board at Landour in September 1839 
and his discharge was ordered. A year later Everest recommended his reinstate: 
ment, having delayed the discharge 
till a judgement could be fonned of the effeot which a detention at the headquarters and 
the ... reguiar and quiet performance of his busineB9, together with the oheerful society of his 
fellow sub.6II8istants ... might bave on his mind .... Mr. Mulheran appears entirely recoverad 
and has ... performed his duties in the most satisfactory manner. ' 
The re-appointment was approved with the proviso that he was to be kept at head
quarters. His improvement being maintained, he waR in 1842 promoted to 1st 
class, and posted to the Budhon series, where he got into trouble with Murphy, 
who took. excep~ion to his lack ~f manners, and to an unpl~asa.nt habit of "coming 
to office Ilumediately after the mternal and external applIcatIon of a quantity of 
brandy and salt". There were other complaints and, on Murphy's threat to report 
him, Mulheran said that he was 
prepared to give a full anl'lWer ... when called upon by the Surveyor General, ... who is never 
willing to hear anything against any of hiB SIlb-s.ssiBtants without making some kind of an 
enquiry into matters, or oalling upon the accuAerl party to make his defence [372 n.3 ]1. 
The affair blew over. From 1843 to 1845 Mulheran was posted to Du Vemet's 
party in the hills, where in the hot weather of 1845 he .. again began to suffer from 
the climate". In January 1846 he was sent to run a Reries of minor triangles along 
the Ganges, but after two months was overcome by the heat. After a long period 
ofleave ;'to the hills north of Deyrah Dhoon" he was "struck off the establishment ... 
on the 9th December 1848 "3. 

As there were never sufficient trained military officers available, opportunity 
frequently occurred of placing an efficient sub-assistant in temporary charge of a 
party, and the Surveyor General recommended that 
any sub·6II8istant on the G.T. Survey who shall have ... shewn himself capable to conduct 
the duties of a meridiona.l series during the temporary absence of his superior, ... shall... 
receive s I16lary amounting to two hunrlred and fifty Company's rupees per mensemt • 

Whilst Armstrong and Murphy were amongst the earliest to hold such temporary 
charge, Logan and ,Jame~ were the first to be given partieA of their own. the 
Chendwar and Gora ~eries [ Sq ]. 

The continued wastage of trained staff through resignation:i, discharges, and 
death, caused much anxiety, and the original estimate of twenty sub-assistants 
had made no allowance for casualties. Four sub-assistants were needed "for each 
subordinate series, five for each party of the Great Arc, besides the Chief Civil 
Assistant and two principal sub-assistants, and one tenth of the whole super
numeraries ", a total of thirty one [ 20]. Government did not accept this scale in 
full as they thought it would be difficult to dispose of this number" when the Great 
Trigonometrical Survey shall be completed "5. 

Everest's recommended WilJiam Rossenrode for pension in 1841 ; 
On my return from sick leave in 1830, I found Mr. ROIIIIenrode atill with the Department, 

and took occaaion to employ him ... on 611 approximate series for the Great Arc ... , This he 
accomplished as fsr as the Chambal in admirable style, and, in fset, his were the only operatioDl 
of the II8II8On 1832-3 which did not end in failure [ 24 ]. 

In former years Mr. ROlVl6ll1'ode used to 68Bist me by reading one of the micrometers of the 
large theodolite, .. , but sinoe my return from England ... his eyesight is ... seriously impaired. He 
hall in no inatanCl' flinched from his duty, and though incapacitated from 60tive e][ertiou. 
worn down by repeated attacks of sickness, and labouring under painful ohronic oomplaintl, 
he hall still aocompanied my ca.mp whenever I went into the fleld. 
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Mr. Rosaemode is no longer fit for the active dutiea of the prof_ion. He cannot ride. 
Frequently for months together he cannot walk, and though he oontrived to accompany 'lIlT 
camp to Sironj last season, he WIIB never once able to dispenae with ... [ his palanquiD] ...• 
Persons belonging to the G.T. Survey must be prepared for the WOl"IIt Bort of croaa.oounby 
tracks, and he who co.nnot ride may ... be pronounced an inoumbranoe. 

Taking therefore into oonsideration ... his long ... 36 yeara ... aervice, ... I ... hope that the 
largest soale of pension ... may be extended to himl. 

Government authorized that the saving effected by his retirement, R8. 279-13-4, 
should be distributed to the two next seniors, J ames and Peyton, and Everest report
ed later that the resulting promotions" had been attended with the most beneficial 
effects on the general efficiency of the department2" [ 375 J. 

The lure of better pay and prospects and an easier way of life drew a.way many 
a young assistant. In October 1843 Nicholas Parsick writes to James, to whose 
party he had been posted; 

I have been offered a situation in the Collector's office here, but as I got my leo.ve on 
oondition that I should join your camp at Chunar, ... I could not think of o.ccepting ... without 
the Surveyor General's and your consent. I have ... to be forgiven for not informing you ... 
while I remained in your good camp. ... 

Because I bo.ve sold my camels and tent to Mr. Thomo.s Ol1ivor, I trust you will not ... think 
that I am determined to leave the Department with which I have been so familiarly o.ssooiated 
since the last six pleasant years. My objeot WIIB to get rid of a bo.d bo.rgo.in ... , Every one of 
those animals is troubled with some complo.int, and they are all old .... So as an induoement 
I offered my tent to Tom for a 100 Ra. only .... The tent bas undoubtedly gone very oheap, 
but I am content, ... because hl¥l I brought the camels here, I should never bo.ve sold them for 
Re. 330, and they would not have stood the trip ... with the loads I have for them. 

I have written to the Colonel for his pormission to lea"e the Survey .... So long have I 
bilked of resigning that I now go by the name of "General Croaker's eldest son" .... It was 
only lately Murphy retired, o.nd I cannot flatter myself so far as to think that I o.m more useful 
than he was. I shall sincerely lament the loss of the abunuo.nt kindness I have invariably 
received, and 1; shall never forget the assistance you have ... so cheerfully given me. ... 

The appointment I eM get in the Collector's office is worth Rs. 175 per month, and lIB ... 

the Head Assistant is about to leave, I have every prospect of promotion to R •. 225. ... It 
will be nothing extraordinary jf I find myself elevated to the grade of 3rd clo.ss Deputy Collector, 
on a salary of Rs. 300 per month .... Situations are very scarce now.a.days, anll if I lose 
the present opportunity, I know not when another may occur. 

I can be neaf all my relations, and at such a large station M Agm can enjoy all the cbo.rms 
of society, and the comforts of a settled life. 

Promotion is very slow in my own Department, and the remuneration is too small for the 
amount of labour expected from us. There are three subs between me and the first Ra. 260 
man, and though ... I shall ha"e 260 a.fter ... two years, yet that cannot compare with the pros· 
pects ... in the Collector's offioe .... 

I have always been for to leave the survey, and shall always remain discontented with it, 
because I dislike a wandering life. I am of course liable to censure in wishing to resign at this 
season, ... but when is it that a Sub-Assistant is really not required T From June to October 
he is engaged with the computations. and from October again to .June he is out in the field. '" 
May I hope to be permitted by you to resign from the 1st proximo T 

With regard to the Re. 230 that I owe you, I do promise ... to remit Ra. 40 regularly every 
month, commencing from ... November. Do not acouse me of playing you a trick. I was 
not SUr8 ... at Deoban, otherwise I would have opened my mind to you at that p~. Had 
I spoken prematurely, I might have been laughed at by ... the whole Department8. 
Parsick was allowod to go, and made good in his new career. 

Accounts of misbehaviour may be justified as throwing interesting light on 
the normal routine of survey work. Francis Boyne, who had been transferred 
from Madras in 1841, after proving "incompatible" with Campbell of the Salem 
survey [3821, was now with Du Vernen in the Himalayas, and had just been 
promoted to the let class. Du Vernet faulted him for delay in starting out 
from Dehra Dt1n ; 
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I ordered you to visit ~ewada Station. On Sunday you would not do 80, aorl on Monday 
evening you went out to that station. You ought t() have visited it on Monday morning 
and returned in the evening. The whole of the work given t() you is in an 118e1988 and oooon: 
neoted state, as many angles are wanting .... It appears to me that y()ur duty is ... 110 matter 
of little concern to you; that, having. got ... your 1,500 rupees back pay, you ... deaign to go 
away leaving your work to be finished as it may ... , 

You have sold your horse, and ... 1 shaJI allow you but a short time to prooure a good service. 
able horse, and in the event of your not doing so 1 Hhall address the Surveyor Genei-al that your 
horae·allowance may be retrenched .... 

1 have now been here 6 daY" daily expecting to see you, but you have not yet visited the 
station of Berhoni, and have no idea of joining me here as ordered .... 

The c()ntingent bills sent in by you are n()t in a state to be laid before me, much 1683 before 
the Surveyor General. They are shamafully and carelessIy written, and ara not according to 
form. Each bill must be written on a separate sheet of foolscap paper, headed, caref"ulIy 
written, and signed by youl . 

Boyne had a great deal to say in reply; 
I never proceed out on survey on Sunday, but take that ,Io.y to myself as a day of rest, for 

neither bony or mind can boor continual toil, and both require a seventh day of rest to preserve 
them in health and vigour, a.nd, there is nothing h"tter adapted to ensure much work during 
the weok than a due ob8erv"n~e of the day of rest. It may justly be considered an invaluable 
boon ... to the subordinates of the G.T. Survey. 

Though the work is in an unconneoted state ... I dissent from you as to its being "useless", 
With a very little labour it will be as \L~"ful, and in as connected a state as the nature of the 
inetrument ... will admit Qf .... 

As to my "loitering" away my time in villages-"that I have no idoo of joining you at 
Gundial H.S. "-... Ilnd various other conjectures, ... I decline defending myselftiLl ... my accueere 
are brought f()rward .... 

My reasons for disposin.g of my country pony was with a view to provide myself with a 
strong hill pony which i~ hetter for these mountains .... The contingent bills were not intend· 
ed either to be laid before you or the Surveyor General, but merely Bb a copy to be entered in 
the books, and to be properly preparen on my arrival at Ghundiall • 

Du Vernet passed the letters to the Suryoyor CIO'lleral in no kindly mood; 
Mr. Boyne is of a very sullen disposition; I have known him sulk for three days. His habits 

are also most penurious .... Mr. Boyne's father·in·Iaw is an opnlent shopkeepr at Bangalore, 
and is desirous he should enter his business, and Mr. Boyne tells me he has advantageous 
Qffers from Captain Green to join the Revenue Survey of Mysore3 ... . 

Mr. Boyne was instructed how to make out his contingent bills .... To the present time 
I have been tmable to obtain the bills ... to send to the Presidency Pay Master .... 

l\1r. Boyne has furnished an illustration of his Sunday non.working principle. He writes 
he hBB measured all the anglee at the station except one. On Sunday Ia..qt the morning was 
remarkably clear. For several hours 1 could see, &CroBS his station, the men directing the 
heliotrope at Dhoiwala station. Mr. Boyne took no advantage of the opportunity. 
Boyne had worked keenly on several earlier Sundays aS8isting with computations, 
but that, writes Du Yemet, was before he gained his promotion4• 

The papers were passed right forward to the Governor General himself, who 
Bent them back for the Surveyor General's personal decision; 

He has not read with satisfaction any part of the correspondence, and ... requests Lieutenant 
Colonel Everest...to bear in mind that the animadversion of authority may be delivered in 
cautious and considerate language; that subordinates have feelings as well as their superio1'9, 
and that to the uncovenanted, as to the oovenanted, servant, his office is equally valuable'. 
Boyne was then transferred to the Ranghir Beries, and the useful James Mulheran 
sent to Du Vemet in exchange. 

In spite of the Governor General's generous senoiments, officers of the un· 
covenanted services were generally held to be of inferior clay. "It is not the 
pra.otice" writes the Accountant General "00 accept an acquittance receipt from an 
irresponsible officer in the uncovenanted service "8. 

When hard pressed to complete the several copies of his professional reports, the 
Surveyor General a.sked for authority to pay his sub·a.ssistants for overtime j 
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There is a vaat deal of extra oopying whioh requil'ell good olea.r writing, analogoWl to what 
ia called engro99ing. and I oannot meet with persons for hire in thil part of the oountry who will .. _ 
afford me satisfaction [ 11 z] .... 

My sub-8.l!8.istants are quite equal to the task .... but it is oontrary to ... the regulatiolUl .. _ 
to haraas them ... ( except when in the field or for subjects purely profell8ional ) out of offioe 
hours, i.e., before \0 a.m., or after 4. p.m. [371]. If ... Govemment will ... reward their ema 
labours with a reasonable present, the object will be attained, ... ami the work executed more 
ablv than in anv other model. 
The reply wa:a a curt reflllml ami tho work was completed by the sub-lIoBsistanta 
without special remuneration on the long boat journey down to ('alcutta [ II2 ]1. 

WhilRt insisting on disciplino and the high6!lt standard of work and conduot;. 
Everest took a paternal pride in his Hub-assistants. 

Finer, better, material. wherewith to form an establiehment for ... surveying I do not think will 
be found in any country .... I have ... twenty sub'll99istants, besides one ohiefcivil BS8istant and 
two principalsllb-6Bsi,~tantR, under my orders, of whom ah'llIt eighteen are East Indians trained 
entirely by my"elf; two are native~ ( one a Bengali Brahmin, the other a native of Arcot ) ; 
and the remaining three are Europeans. genuine importation .• from England and Irelandl . 

I allow no distinction of religion, faith, or comploxion, ... but it is m.v effort to leave a fair 
field to all, and show favour to none, All ... exercise authority according to their seniOrity . 
... There l!Ilems to be bllt one common feeling actua.ting eV£lry member of the Great Trigono
metrical Survey of India, whioh ia to gC\in the approbatioll nf their superiors by meriting it .... 

Sur-h ... are the eloments of the ... ERBt Indians-hardy, honoumble, active, enterprising, 
enlll'getic, Bobsr, and intelligent-pOfl~'W!ed withal of eonstitutions ~uitod to the climate, 
under ... which the llninnred Europea.n !rink" Anel withers 1\8 a blighted lel1of'. 

General Walker writes of thelle Indian-born assistant surveyors many years 
later; 

The Bubordinate offirE'rs are, almost without exception, Europea.n or Eurasian civilian8, 
who were born and educated in India, a.nd ontered the survoy ... after pas.~ing through I1Il ezami
nation, more or less se\·ore .... 

Soldie1'8 ... have been llJ,~ly employed in ... the Ordnance Survey of Great Britain .... but 
in this survey it hili! be{On f')und preferable to employ civilians who .. .\'uwe a.cquired a greater 
knowledge of the langt'A!:le and the manners and Cll8toms of the people of Inditlo th= is generally 
to be met with among the sol,ii'3l'>l of the European Army. 

The subordinate offloers wore for many yea1'8 styled Sub-A.aistanh, but latterly they have 
been called Surveyors and _-\siistant Surveyors5• 

SPECIAL APPOINTMENTS 

A few appointments to the headquarter offices fell outside the cadre sanctioned 
for the Great Trigonometrical Survoy [371]. These included De Penning and 
Peyton as Chief and Deputy Computers, and George Logan to act, for Rees in the 
observatory [ 338, 340 ]. 

De Penning ha.d been Lambton's most trusted assistant, and served with him 
from the very start of his survey. He had resigned the year after Lambton'& 
death, and found employment in the office of the Deputy Surveyor General at 
Madras [Ill, 439]. Summoned by Everest to organize a computing office at 
CaJcutta, he arrived on 20th November 1831, being allowed salary Rs. 400 a month 
in addition to his Madras pension [ 338 ]. 

Without any official statuB as such, De Penning had to act &8 the Surveyor 
GeneraJ's representative at Calcutta until Bedford took over duty as Deputy 
Surveyor General in October 1838. He re!li.gned in November 1843, a month 
before Everest left India, and died in Calcutta sixteen months later. 

John Peyton had joined at Hyderiibad in 1823, and had worked with Everest 
for two years on the Great Arc, and then with Olliver on the Caloutta Longitudinal 
Series_ Being appointed Deputy Computer from 18th January 1832, he aooom-
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panied the Surveyor General up country, and held charge of computations at the 
field office. From time to time he took an active share in field operations; 

The duty of his Btation does not render it incumbent on the Deputy Computer to take the 
field except as part of the olBce eetablishment of the Surveyor General. He ('.annot, therefore 
properly llpeaking, be called on to tt.ke part in observing anglee, or aid in tha field operatiollJl' 
yet Mr. Peyton has, ... without receiving Bny additional salary, most handsomely come forward 
to co· operate with me, and perfonned all the duties of B most ... efficient 611Bistantl. 

In 1841 Everest obtained for him the appointment as "2nd Principal Sub. 
Assistant and Deputy Computer", on so.Iary Rs. 400 a month [ 377]. In 1844 he 
was promoted 1st Principal Sub·Assistant, and posted to the Calcutta Meridional 
Series, taking charge the following year. 'fhe post of Deputy Computer was then 
allowed to lapse. 

George Logan came out to India about 1830, and was engaged from February 
1831 on a three yeare contract at Rs. 150, half Rees's salary. He accompanied 
the Surveyor General's office up-country2, where he made good in every branch 
of the work. On Rees's return from leave his retention was specially sanctioned j 

Mr. Logan was a connection of my ... tt.lented Deputy, Captain Herbert, under whose ord8l'l1l 
and tuition I placed him when he first joined .... He made considerable progress a. an observer
became skilful in the use of instrwllents-and his progress as a computer waq sufficiently 
respectable. When the base of verificAotion wll.~ measured on the Barra.ckpore road, Mr. Logan 
was entrusted ... with on .. of the microscopes and with the general charge of the apparatus, 10 

that ... he made him.qelf eminently useful as a practical man in the field .... He is one of the 
most careful persoIL'> I have ever seen about instrwnent.s8. 

On 3rd October 1836 Logan was transferred from "the Surveyor General'8 
Department to the el!Jtablishment of the Great Trigonometrical Survey as a 2nd 
Assistant" , on the same footing as a military officer except that he had no military 
pay and allowances. He was never sub-assistant. A year later Everest asked for 
his advancement to 1st Assistant, being "capable of conduoting a meridional 
series", repeating his recommendation six months later, but without success; 

Excf'pting Lieuts. Waugh and R(lnny there is no person ... whom I would more confidently 
trust with any part of the operations .... He is a highly honorable and correot young man .... 
He is forbearing, but at the same time decisive in his dealings with natives, and speaks their 
language well. He is a very ablf' obRerver and ready computer. He manages large instru. 
ments 88 expertly, and has acquired a knowledge of th"ir structure 8S thoroughly, as could 
be deRired. .. His constitution is strong nnd hi. activity great .... 

Little more than a twelve·month had elapsed between his official nomination to be :lnd 
A9s~tant and my recommendation for his advancement .... The only rul(l ... is ... qllalification 
to conduct a meridional ReriOfl' [ 354 ]. 

He again presAed for this promotion in July 1839 ; 
Every day bringe fresh proof of Mr. Logan's fitneM for the situation .... He has been en

gaged the whole of last season ... between Sironj and Elliohpur assisting Lieut. Renny [ 42], ... 
and that officer bears the same testimony to the value of his servicOll .... 

It is so difficult to obtain pel'lKlDS at all equal to the a.courate performance of the dlltiea oC 
the Trigonometrical Survey ... that .. .it cannot be for tbe interest of my employers to reject the 
aervicee of any parson who is found to pOll8888 those requisites in the extent that Mr. Logan 
dOe!! ... , I Ol1ght...to have 8 office"" and I have in reality only three r 35615. 

Government was still reluctant to admit an uncovenanted civilian to the sa.me 
conditions as their covenanted officers, and would not promote him to 1st ABBista.nt, 
though 'they raised his salary from 250 to rupees 400 a month6• In 1842, the 
Directors intervened ; 

Upwards of four years having now elapsed since Mr. Logan WBB reported "fit to .. ,c')nduot 
a _rios of meridional obeervations", ... Mr. Logan'. promotion to be a lBt Aeaistant should 
DO longer be delayed, and we accordingly authorize ita taking effect from the date of your 
receipt of this despatch 7• 

Logan's promotion was dated 17th June 1842, and a few months later he assumed 
oharge of the Chendwar Series [59 D.l ]. 
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Rees continued to hold charge of the observatory at the Surveyor General's 
office in Calcutta, a post that was not in any way connected with the G.T.S. He 
was for many years responsible for the daily time signals hoisted for the shipping 
on the river [ II4-5, 342 ]. 

TOPOGRAPHIOAL SURVEYS: MADRAS 

To maintain a flow of surveyors and draughtsmen Montgomerie ha.d a class of 
twelve apprentices under training in Madras during 1830, half of them recruited 
from 1st July of that year [ Ill, 377]1. When the office of Deputy Surveyor General 
was closed down in 1ll33, field parties were brought up to strength, a few transfers 
made to Bengal, and some to the Chief Engineer and other officers in Madras. 
Two sub-assistants were sent to Ceylon from Ward's party. 

Two expedonced draughtsmen, Joseph a.nd MacVicars, went to the Calcutta 
drawing office, and one apprentice, Martin, to the G.T.S. ; Everest offered, without 
success, to pay Thomas Hill [rn, 31'5 ] Rs. 250 p.m. in addition to hill pension if 
he would come round to Bengal ; 

I know in what high estimation he was held by the late Captain G~t"ling, •.. 8.Ild ... 1 am. 
very desirous to introduce into my department the admirable topographical style for which 
that Presidency hM been long celebrated [m, 94]. •.. It does not follC)w bfoca.use Mr. Hill is 
pensioned that there is not a great debl of good work in him'. 

The composition of the field parties in 1834 wa.s a.s under; 
Trichinopoly, under Thorold Hill ; MacMahon, Roward, Parr, Boyne, Orrock, McCarthy. 
Ne/lore, under Sneil; Barnett, Charles and John Swnmers, Snell jllnr .• Chatalier. 
Hyderabad, under Du Vernet, with Ma.cpherson as as.qistant; Chamarett, Long, Britain, 

Wm. Ignatio, Turnbull, Pari by, Daly, Leigh. 
Chamarett, of nearly 30 years service, had tried to play the "old soldier" on 

Macpherson, who had found it necessary 
to assign some share of the ... tria.ngulation ... to the sllb-888istants. The senior of these enter. 
tains the opinion that it is entirely optional with him to afford, or to withhold, his services in 
this branch of the labour, IIoIld that in giving temporary aid in it heretofore he has simply 
conferred a personal favolur upon theoffloer in oharge. 
Everest was surprised : 

Pray tell Mr. Chamarett that I had a better opinion of him. and I hope that I shall hear no 
more of such an absurd reluctance to do what he ought to conceive it a very high holnour to 
be allowed to do. If I do hear anything further upon this subject. I shall order Ilk Chamarett 
round here to learn his duty under my Chief Civil Assistant. Mr. OlliverS. 

The young assistants were wild horsemen, and the military authorities in Secun
derabad wrongly thought they were subject to military discipline; 

The young men atta<>hed to the Survey Department mak~ a pmctice of galloping their 
horses furiously about the streets of the cantonment. habited in a manner unbecoming their 
situation, and inconsistent with the respect due to the superiors they may meet. You will 
impress Ilpon ... the individutlls in question the necessity of a more becoming beha,,;ollr .... 

They must be made distinctly to under..b~nd that they are amenable to military law, 
&Dd that a repetition ... will subject them to be tried by oourt martial folr disobedience of tmlers • .• , 
You will submit to me 0. nominal roll olf the SurveyoN A.~istant .\ttached to your Dspa.rtmentt. 
l Morland had trouble in 1840, but Bedford could do little to help; 

This is indeed very vexatioUB work and, what is worse. unl_ the Resident afford you aid, 
Isoo no present remedy save to manage these turbulent rogues in the best way you can. The 
Supreme Government will do nothing until.\ long reference to the Surveyor General iR received. 
Now Colonel Jo~vero9t ho.s been bu.<rily employed with his astronomical obAervations a.t Seronj 8.Ild 
... he is never very prompt in replying to lettet"S when in the field [248, 252, 344]. ... 

Nos. 18 a.nd 19 of the revised rules of 1830 give rather more power than is enjoyed by our 
Revenue Surveyors, who are limited to .14 daYH fine, and though I can suspend an Assistant 
it is only pending reference, in serious cases, to higher authority [ 394 ]. 
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I trust, however, these two Assistants II1IiY evince a little more zeal, or I would put them 
under stoppa~es at once, to shew them that duty is not to be trifled with'. 

He carried the matter to the Council at Fort Willio.m ; 
The want of power to punish subordinates for idleness or misconduct appears to be a serioUl 

omission. Revenue Surveyors hav" for the 169t 20 yMrB nearly been "mpowered to fine to 
the extent of 14 days pay. It is not often enforced, but it Bets moot beneficiallv 'in terrorem' 
nor in that department could work ever ho.ve progreAAed properly without the ~Ie .... In th~ 
Revenue Survey DeJlarbnent every fine is of conrse represented, and ~onfinned by the Superin. 
tendent on due cause being shewn l . 

Everest pointed out, however, that tht> regulations for the civil establishment 
of the G.T. Survey, which were made appliC6ble to sub·assistants of the Madras and Bomba, 
Presidencifll'l in 1833, invest no power in th" officer condueting a survey to fine or punish hill 
subordinates, all clau8e8 of that tendency having been stru(,k out hy the express d6llire of 
my Lord W. Bentinck. A refar"ncf' to Government is the onl~ m"thod to he pursued3• 

This does not mean that Morland was alwaYR in trouble with his surveyors i 
on the contrary, he found them a lIsefullot ; 

Mr. Chamarett. the aeninr, ... is an excellent plane· table surveyor, ant.!. can conduct ..... 
secondary triangulation. He is also a very good plan draftsman. From ... his education he 
shows a deficiency in collecting an,j embodying ... the statistica.l memoir .... He i.~, however, 
an intelligent and zeo.loUR slIb·a.ssistant, a.nd ha.. a.lways made him.qelf eminently UIIeful. ... 

The qualifications of Mr. Long, the 2nd Assistant, are much the same, '" though he is 
perhaps less intelligent .... He has always exerted himsclf to the beqt of his ability, and is .. 
ateady and useful man. .. . 

Mr. Turnbull is a good plane. table surveyor and IDathematician, and promises well. 
Mr. Parlby is a good plane.table surveyor, anr! tolerabl" plan draughtsman. 
Mr. Ignatio is a particularly neat plan d1"!lughtslDan, ami good pltme.table surveyor. 
Mr. Daly is a good pla.ne.table surveyor, and tolerBble plan draughtsman. 
Mr. Leigh is a good plane·tabl" surveyor and plan draughtsman. 
ThE: four junior as..istants are at present under ... inetruotion .... Their pres"nt comparative 

inefficiency arises in a ~eat me .... ure from want of experience and practice'. 
In the Salem party Francis Boyne got into trouble and made direct a.ppeal to 

the Surveyor General, who passed it on to Bedford at Calcutta; 
The clmnnel is irregular, and Mr. Boyne must be informed that all suoh appea1e must be 

sent through his immediate Buperior. If the superior deolines forwarding the appeal, or if 
after ample time ... no notice i.. to.l,en, ... then the subordinate may forward it himaelf .... 

It appears to rue that Captain Gampbel\ and Mr. Boyne are incompatible, and must be 
Reparatsd. These reflO'rences and acclIsationR ... take up a great rleal of time, .. , and when a 
superior anrl a subordinate cannot agree, the Booner they are separated the hetter ... , 

I have no ohjection to employ Mr. Boyno on trial at my head quarters, for I find persons of 
that class generally very docile and tractable, and indeed have met with no instance in parties 
under my immediate orders to the contrary .... Mr. Boyne must join me at Sironj in November 
or December next&. 
Boyne was transferreu to Du Vernet's party in the Himiilaya, bllt was no more 
"compatible" with Du Vernet than with Campbell [377-8 J. 

As the Nellore and Salem surveys came to a close, the military officers rev6rted 
to regimental duty, and the sub-assistants retained 
until all the field-worlc [ was ] ... hrought up. and the nmterial sent to the office of the 8urveyor 
General at Calcutta in a complete state .... All public instruments ... to be made over to the 
nearest al'!lOnal, ... receipts in full to he taken, ... and the senior Suh.Assistant ... responsible 
that all are corrpct and complete ... , When a survey is finally abolished, ... all 8uh.B8BistantB 
to receive their net pay only, ... until absorbed into other departments, .. , and to be available 
for employment whenever ('alled on8• 

Barnett was allowed five months leave to visit the Presidency, 
and eventually to Vizagapatam, on his pay and allowances, with the exception of laBC8r'. 
pay, ... on the grounciR of...long, faithful, and arduous service of 341 years, and bis not having 
had any kind of I_ve since 11133 .... 

Messrs. ClaudiWl and Chatalier become entitled ... to promotion to the 1st ClaRe; the former 
on the lst April, and the latter on the 1st July 1843 ; and 8B they have been uniformly reported 
in favourable terms, their claims are deserving of consideration .... 
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Believing it to be a very diffioult matter to rep1aoe ... the Madma plane.table surveyon. 
or to re·organize a similar body if required herellfter. I ... suggeat ... attaching a few of th_ 
lub.6IIIistants to the Trigonometrical Survey .... The Aub·_istant~ ... are all draughtsmen. 
and if it be decided that th9Y should not be employed in the field. they might be ordered to ... 
the drawing department of the Surveyor Oenel'6l's offioel . 

The well trained and able Sub· Assistants of this 8urvey ... might be benefioially directed to 
thoae parts of the country of which our knowledge ... is moat required. Madru having been the 
cn.dle of the Trigonometrical Md Topographical surveys of India haa enjoyed adv6IItag8!!l 
whioh have not fallen to the lot of Bengal and Bombay. and the survey of the former 
Presidenoy may now be considered to be drawing to a 010881• 

Though Charles Summers, a.ged about 40, felt too old for field work, he wa.s 
persuaded to stay on and gave good service as a field surveyor for many more ..• 
years. , 

I '111'68 apprenticed on the lst October 1821. ... Appointed to the survey in the Northern 
Circal"S on the 1st January 1827. Employed on the surveys of the Vlzagapatam and Ganjam 
districts till Maroh 1832, when ordered to ... Nellore Di..triot; continued in that 8urvey till 
1836 [ 254-5 n·4 ]. 

Thenoe ordered to Goomsoor durin~ the campaign in 1836 and 1837. and ... volunteered 
my serviccs for the 8urvey of th€ Khoond country, Goomsoor, under ... Captain C. T. Hill •... 
and W68 for ... five yeal"8 in active and laborious service in a pe~ti1ential climate. from whioh my 
constitution had become 80 muoh impaired by repeated attacks of sioknes~ that ... 1 W68 re· 
appointed to the Nellore survey in 1841. 

I am in a grpat meBBure incapacitated for activ9 field duties BB a surveyor .... I Barnestly 
solicit to be employed in any office, such BB the Chief Engineer's or Quanerm88ter·Oeneral's 
at the Madrl>s Presidency. in the capadty of a draftsman3• 

After tho final maps of Nellore and Sale m were submitted in 1844, the younger 
assistants of the former party were transferred to Ouchterlony's survey of the 
Nilgiri Hills. whilst those of the latter joined Halpin in Ganjalll [ 254 ). 

BOMBAY 

After 1830 Jopp employed his slllall staff of pupil surveyors and draughtsmen 
in the drawing office and on various scattered suryeys [ 240-1). The trained men 
of the old Deccan Survey were eithl'r with the trigonometrical survey under Short· 
rede. or had been distribute,) among other ()epartments. 

ThE' only person that rernf\ined was th~ drartBmf\n, Mr. FOl"jett. with whose a.ssislAnce I 
Bet about an eXl>mination of the mapA I>nd papers ... [ of] th~t survey [rn, 171-2, 393 n.2]. 
... I retained him, however, in my priv~te service on the RB.rtle duty lmtil the 1st of this month. 
but as I could no longer afford Rs. 100 por menAem from my personal pay, Md an opportunity 
of hi. obtaining employment el3ewhere offered it.olf, I dis~harged him. 

This a.cIditionl>l duty, therefore, ... has cost me upw/\rds of two thousl>nd rupees'. 
In 1833 Jopp's Htaff numbered about a dozen. the senior of whom was James 

Aikin [111, ]S(,]. who obtained a pension on the closing of the office. pleading, 
at the age of 45, that he had to support "a YNY large family of nine childr€'n ", 
and waR handicapped by "the rapidly growing dimness of my sight, attended by 
other infirmities of body "6. In spite of excellent qualifications and promistl, more 
especially of Bertie and Hanson, the whole staff had to be dischargedo. 

Shortrede's aSRistants, Fraser, Price, and Sanger, were transferred in 1834 to 
the G.T.S.; on Price's resignation at the end of 1836 to take up a post in the 
ReVOntltl Survey [ 3q6 J, Joseph Do. Costa, formerly a clerk on the old establishment, 
was posttld in his place from 7th August 1837, and proved El. great success. 

Anum ber of useful surveyors pa.ssed through tJhe Engineer Institution at BombllY 
or Poona [Ill, 384 ], and found employment in various directions. Amongst these 
W8B William Spry, who was working for the Collector of Kaira in 1837, in succession 
to James Nock. Spry drew several of Giberne's ma.ps of the Rewa Kiintha. [:240]. 
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NOMINAL ROLL, G.T.S. 

Name Blrtb .. AppolntAld Employmon~ DomOl"o 
Death 

~n"~m. b. Jly. 1812 11-1-82 Glrc~4t~~~-l~~Z!&~~; G," m. before 1836 ; "'d .• lM4. 

BOlLUtJ. lid ... b. Caloutla, 11-1-81 8io':.,n~!i;,~:~·.1:~~hl~=':' ~ .. : .on of Blmoon HOIllY .. 
RaymODd d~~t~ ... , Jooepba B .• 0( CaJcutta· ID. 

Bvy .• IB35 WI de.tb. let.! Chta .• 27-2-87 iWU 
10-+-440. IlL ~~~N4Im. s;:'J; = 

dau. of Henry Raudolpb. 
BOnrJl, FraIloll II'1'II.1-741 rrc:nng~ ~~:t-2 ~1f:ngh\~8Mk-B~~:. milt BangaJor. 10-6-89 JeooJo 

labeth, <lAD. of 'Jam. 
to Bangaloro. ~3. HaYeI, opulent much. 

BBOWl<. 1_ B. H-IG-38 rr;'~6~'7Ppno~~·i8~;~'1;';"'~d~.ti::8·; 
pr. Depy. CoUr. 

tJ.lIIPBlILL, O. D. Amua, 1888 tlU dllm. &-840. 

OL!~. b. c. 30-4-17 U-HI at.. Arc, 1833-48; MaJuncba, 1843-6; E. Ion of Jam •• Oram C. ( 171!&-
bap,", CaIoutta ; CD&B~. IB41Hl4 ; read .• 1864. 1848). BOD. InC., & Jaolnllla, 
1G-l-111. ~ m.. C.loutta, 

~~ of0.t. ~~u...; 
CBO.~y. Ed ... '\r!t"n~. 

qed •• 21. 

111-11-82 Budhon. 1832 tW do.th. father It.IU In India, 1833. 

Doo. Cbao. 1111-6-88 
a}83f.c. o~:'-8 b.E!~1~~ ;::: "liittAlC~:~ta8~1. Char-Komp 

HOOgWy. 1863; p .• 110 •• baiCii ta, 
1866 ; .110. JrWP •• 1880. 

DIUIIDO. lolm a. IHI-86 WT.. DDn. 1884-6; at. AN. 1886-6; with bra. Rev. C.E.D .• ToUr. 
Bndhon. 1888-8 ; reed.. 1838; OJdalDed ; gunRo; pr. kin to J. a. D •• 
Inlnod SPO. mIBIIloD. Indigo planter of NAtbpur. 

Pnrnea. 

J'ouna, Wm. b2~"; IH-82 Rangblr. 1833-8; r<edjj 16-8-86; 1cx.J Ion of (',01. Henry F. (17911-
Robt. comn'

i 
ShekhAwaU n'7 ~ul8n.; 

1862) of Sklnner'l HOIII 
d. London, ~~86J~ni.u. ~c!:.' d~ l~~ and ShekhAwatl BD" CB., 

18-6-89. ~; bn,;:.:rul ..... ~:.: 6 ) ; Hodeon, IV ( 666 ). 
dau. of H. Y. H. [ u. 4D4-S I. 

GL1'lIJI.Wm. b. AprU. 1821. Il-O-4O B~~hfl'.:r.!::,>i~i4~~.t ?t~~& ~~. m .• 1842. MIao Donnol1y ..... 
IIaorI. In·law to O. Mulhcran. 

Comnr. Oudh. 1868. 

IDOl!. Wm. NIs b.lan.I80& :U-1I-32 1821~ with Rev. Svy. [ 371 I; Budhon. aon or Rlchd. Jam ... ( 1786-

[m.37') bBp,".CB_ t::z, uh ~!;,t~.rc. 18864S; cb. GDr., 1818)\ non. Inf~ m .• CaI· 
Sr.-l-11 ; ~~. 2-~~~. f:U:erAnn.,; d. Cbunilr, 
14-t1-44. W.R.N.&I.b.N.l .• bolll 

UfOTS. 

J~':l'"mx. 
b. Dec. 1827 ; 1&-&-41 at. Arc. 1841-2; Hmlya. Conng •• 1841- 8OM'~ .. W &:f2. ( ;~:d d. 1876. ~m~~i:'1~t~' 1864; .a..t.. Helon. dau. of Frdk. Sbort. 

10111<8011'. 17-1-88 a~~Ft!~J.~~ia.:-'\i~S8; Dell' 
C1omOll\ BaIllOf. 

lU"W~~ 
1-11-81 m. Arc. IB3IH1; B. Pilr .... lt.b. 1811&-8; mOl A~On;-J~~: Ann doa. eh.. 1889 ; r<ed •• 1840. 

EKn.L". HeDrf b. 1l1-li-17; 18+-82 a!i.. ~ouol~:::.: i.m :!..~·186!~2-6 ; Ion of Oondr. Lulle K .• !By •• 
d. MDlloor\e. :.:=.' e!~'3 tmC~D i ~~ 11-6-87. DDn.. 8-8-42. Cat.barlne 

Marlanne Ka.vanagh who d., 
DDn .• 8-11-73, aged 47 . 

][11.,'0. Dand b. 26-11-18. 1&--1140. at.. Arc '" Karara, 184H; reod.. 1847: .oD ofCondr. Davld K .• PWD .. 
1borI. Sup~. Induo CBnaJs. and J ane hIa wife i 

m., Benart'B, 26-9-48, Bmml 
EveJlna .. dau. of Wm. Dolby. 

~'~d. b. MBIOb 1818. 1~2 AmUB. 1883-9 ~arara, 188H<:J m. DBt •• on of C. R. W. L. ~ 1788-
1872), BeD. Int., W 0 m.. ~!~~7; ~1-\~\1~; C entia lat. 1829 ; bra. of Wm .• Aut. 
lIAov. Surw. [ 399 J. 

Lou:.. Rlchd. 7+82 Budhon. 1832-6 ; r .. d .• 1-9-86. 

Looo.aea. •• Blograpb\ll&ll'lota. 
11",.'1"11'. Wm.. 7+82. fJom Madmo Topo.; a.njam. 188G-2; a~. 

r m. 385) Arc. 188~ ; read.. 28-848. 
Ion of TbOl. M .• m._ at 

MOIlAK. FnmaII b. 1818/4. 14-8-82 r;g..!o =~; later Aut. Bee.. Calcutla 
:r-8-fa~ Jr.:oW! ~.;:.~ 
daa. of T. B. Sbeppan!. 

lltILlIDD', b.1n WaI .. · Wr., 800. Caloutta, DDn .• 18824; at. Arc, Ion of Owen M., wbo unL 

I_ •• APrl.\llll17. 27-11-112 ~": \B4~blrll'ar:5'7all..7~~ 
India before 1881; bro. to 

Oft. OweD (''If.); pr. kin ID 
d.H~I::'. 2&-3-88. 111-+-84 H fa .• 18'7-t4; Hdb .• 1866 iuI d .. tb. F:.M.. who arrd. CrJcutlB 

~~t~e. F:~orm4.n:: 
M&rgaret bolo," 18n. 

11 tlLIID1". b. Cape Town. 8-1-88 Gt. Arc. 1888-9; dck 1939-40; Iludhon. bra. to lam .. ["'''' I; ':i. 
OweD t. 1818; Meernt 1840-2; BUlb'a. ConnR., JFl43-5 ; read., &!"n~i\y~~~6i1a. ~Wm. 

~. b.fore 1864. 9-12-4H. 
G1ynn [ IUp]. 



NOMINAl. ROLL, G.T.S. 

Name Birth .t Appointed-
Death 

HvaPIIT, Ch ... b., Dee'., 1798. U-:&-32 
Calcutta. 

J!l'1001olO". lam .. b. Feb.lHarcb. GTioI. 
Ouahterlouy 1819 ; 1-9-38 

d~~~,::,:;:. 
25-1-69. 

OLLl ..... b. Hdbd., 27-8-39 
ADdle" 2f!304-22 ; ~IUBIloorl •. 

ComeUus d. ODD. 
24-8-68 : Ht. 

OLLlnll. J oseph b. )[adra!, 13-3-1800 
(1n.401-a1 1786/6 : 

d. before 1858. 
OLLITIIR, J 08eph d. 21-1:&-39. 22-9-87 

Junr. from faU from Caloutta. 
bone. 

OLLlVU, TbOl. b. e. llay, 1818 ; 22-9-37 
d. 16-~-7d. Calcutta.. 

a~.~~.;!%~d. 
PAdIOK, 

NloholuJ. 
b. c .• 1822. 31-111-37 

GWalioro 

hrrol<, John 
~IW"'TR. 

Do Blograpblcal Not.cs. 
o. BlolfaphlOll Noles. 

SIOllDR ..... 
au: DA.Y~ DII 

BOIB ... 1I0D., b. AlIg./Sept. 
JoIIn Wm. 1820. 

_UIIOD., b. Had ... 
Wrn. (D1. 4901 d.lii~7~2. 

lI.OIIUIIODII, 
Wm.Chu. 

80ULI,Y, .Tohn 
Henry 

'f.aaY, Geo. 
&Uaba 

TBOB~TO!f, John 
( 4001. 

TOllBlolI, 
ADm. 

TO .... cI., Murray 
(ID, 386 I 

b. Nov./Dee., 
1821. 

d. AIIIH1 .• 
18-11-88. 

b. Jan. 1818. 

TULLOR, Robt. do, fo:dinburgb, 
Ch:'pmaD 21-~9. 

fHHO 
~Iuuoorlo. 

4-1-;19 
Calcutta. 
19-:Hl' 
Madras. 

4-1-39 
Caloutta 
1-1-4-32 

Calcutta. 

9-11-32 
('alcutta. 

1-5-32 
Calcutta. 
21-3-32 

24--'-22 
Hrdbd. 

U-5-32 

Emr·loymeDt 

enJ. Br. Army. 1821: to Bd,. Dpt., 18!"; 
Sgt., 1820; attd. ors. Set. 1831JJ, Gt. 
Are, 1883-6; Awna, 183 -9. Bu OD, 

:!~1I-4111;a, 78~5, :'~I }~: ied:;' 
~t Oft.; 1865, ""P. Sectt. ~ ; 18 , 

Imla; 18ij2, HOUIe owner, S. Atbu, 

O~~.; l'ii!;I;:: 8g~,;i!~8!l:8~CJ::t 
Merdt., 18~3-60; oh. varlowo GT8. 
partlea. reed. 1884. 

"j;ld~~~: lltsl:!I ~ ;h~~· A.:tt!:,3~:~.: 
11-11-44. till death. 

wtth ).ambton'. Bvy. rrom 1804.; OTS. 
frow IBI8: ch. Calcutta Loogl .• 1825-
32; G'. MC. 1833 UU ret., 1M2. 

Gt. Arc. 

Gt. Arc, 183~-~3; Gora, 1843-7; read •• 
1848 •• ud Joined Punjab FIot.Wa, Suk· 
kur. 

G~8~~~c·CI~~f~ti.i •. Gg~c. ~~: 1~~·; 
Dep. Collr., 1860. 

Gt. Arc. 18!0; Korara, 1~1-2; Rmlyl. 
CODnl .• 1843 tU! dllm. 18". 

G:..t.~"ocf.8r:a:~; Chend",ar. 1843-9; 

Lamblon'l Bvy., 1807-23 ; Gt. Ala, 1828-
5; Calcntta Longl., 1825-82; Gt. Are. 
1833-41 ; ret .• 31-7-41. 

llaRllhir, 1841)-3 ; lIaluncba, 1848-7 ; ret. 
1876. 

Bndhoo. 1833~; 01. Ala, 18311-7; 
Karara, 1837 tUl death. 

Gt. Arc, 18334:1 i Cbendwar, 18-13-7; 
dlIm .•• ~prll 18110. 

Si8~t?~~2t.j~r6~~"~y~~~: 
s. Pnnlh .• 1832-5 ; r .. d., July 1835. 

Gt. Arc 1828-5; Calcntta Lollll., 1825-

iii ~~~dii-:~,~~~a:g: 
Gt. Mc. 1S38 ; Amna, 1833-5 ; reod., Ani. 

1835 ; ExmDr .• Pay Dept. 

MADRAS TOPOGRAPHICAL SURVEYS 

A.LLBl'f', 'W. 
BunTT. Chu. b. 1-3-1800; 

Wm. ( 1II, 3841 d. llidra!. 
2o-7~8. 

BBJT.i.JN, Ricbd. 
Henry 

Bonlll, }'ranc'" 
(rn, 31141 

BII1Ilml", W •••• 

Bw.::~{ ~~";ti4 J 

OIuIwIIITT , 
Anmw 

(rn. ,851 
ClUUJJIIII. 

J_ph 
CUtrDJUI, ThOl. 

b. c .• Feb. 1801 
(m.3841. 

d .• Borbampur 
12-4-32, 

agt'd 21 y, Im. 
b •• Jan. 1793 ; 
do, Poona, 

18-12-48. 
d .• GaDJam, 
28-11-62. 

~: .. s:r~~e.!~ ; 
7-Ha. 

Du. (lily, Whltela. 
rn, ,8, I. 

Bow UD. Robt. d. bofore 1802. 
1.,8, J 

111-8-35 S.lem, 1838-42 ; Goojam, ISU-6. 
1+09 N. Clrclrl, 1820-32; Nollore, 1883-42; 
~ladr ... ~"r8,¥~.1~3t"~~::'-. NeUore, IMJ-3; 

111-4-28 Bdbd., 1823-38 ; DOt Ib""" In later roUa; 
Hdbd. pr. d. 18i1<l (2" J. 
22-S-!7 M

4
t'·: G~~P~l4 r80-2 ; Bat.m. 1833-

1-7-30 SaI.m, 1885-9 ; obe. from 1-lt-3U. 
1827 Gaoj.m. 1830 tJU death. 

llladru. 

19-3-05 
Hadru. 

Hdbd .• 1830-48. 

1-7-30 NeOo",. 1838-43 ; Ganjam, 1St!, W1 dealll. 

1-7-30 N~!::ef8~~'t9; NI.lgirI, IS64-6; a-
1-1-27 B~~dhl~~tt':';. onlend Ganjam, 1841, 

22-3-37 1I:;.:.l~Jo.,~~~~si~~ b= llladru. 
18t! tU! read. 18611. 

386 

DamNt ... 

'r6+~, ~'oa it.. 'Y'\:ii 
dau. ~ L1D~ m"{ f888, v. Ho ",t 18611- 1121 ), 
Army Dept. 

~~:t~B!;.~fn'~:.~ mt 
Jams Junr. m., CaIoaU. , 
2o-11-U, Bli&abeth, dan. 
of W. A. ChaImon; IIIe d. 
hefore Ma, 18&9. 

Ion of lONg!'.. ( I", !mm;: 
Landour, 1 i3, 
Billou. 

rather of ADm .. , I_ph 
ThOll. aDd Chu. O. of Oft. 

10D of Joaeph ( "'P I. 

I')D of Joseph aeDr. (.up); 

il'.;;" :!I:.do:r i:bt'Ju..!:aro. 

~g~~:~.~~ 
BluDt ~8/16g; md Acr&, 
27-12-47, BoiaIIn MarIa 
Brown. 

IOD of Wm. R. ( ill/' I. 

~i' J~~oe J::., r\J,i,. r~~ 
of Oft. 

IOn of Wm. R. ( IUp I. 

lat. wife d" DDa., 13-t-U ; 
IInd wtro, JuH. Ann, d. 
Hneaoorle. 17-6-49. 

Pfi:d~~ =~ T., "Free 

.Id. bro.. to Andrew r .., 1 ; 
don. IaabeUa m., t'utt&ck, 
1~.J.A.~,~ 

pr. kID to Capt. _to T., 
Bfn. Art., who d., Calcutta, 
1802, qed 38. 

m., 1-11-19, Malptm., Leo-
nor. Buuon. 

m., Madru, S-g....2S, Cbarlotte 
Chamler. 

m., Sodbd., 3-10-10, Katba· 
rloe J-""; rat.ber oC 
Anclrlnr, Junr., _.18611. 

mEU:~III~.:;' f=. 
CIw\<IUe AmelI&. 

"1ZD~l~~mpur, 0anJaa 



386 Cn"IL ASSISTANTS 

~.me 

I G~ A TJO, Colln 
(rn.3851 

IGNA'fIO, Wm. 
(rn. 385 I 

KrRa, John Geo, 

LBlGB. J obn E. 
(m,3851 

LONG. Rlcbd. 

~~'NN 

IIlrth &: 
Death 

b., NOl>. 1811 ; 
d. So-l2-33. 
b. c .• May 1816. 

b. c .• June 1816. 

b. 27-7-1793: 
d. Sodbd .• 

7-10-66.111. 

Appointed 

0-&-27 

1-&-23 

9-3-S8 

14-4-27 

27-4-06 

JoUC~~NII.obt. b •• Od. 1791. 111-8-05 

[n. 35'; Ill. 3851 

MCCr~!l5 r w
. 

14-4-27 

MBllIlAUD. b .• July 1807. 17-8-23 
A\lIIUlItuo 
(W.3861 

PAllLBY. Ch ... 
Benry 

(m. 3861 
SNBLL. Ch ••• 

junr. 
S_Ra. Ch ... 

Augurus 
[JII.3861 

SUlDIBJU!. John 
( JII. 386) 

TUlllOltl'LL, Wm. 
Benry 
(1U.386 1 

d .. Bdbd.. 9-8-27 
5-1-73. aged 62. 

d.ln (d .• 
6-3-67. 

b ... Feb. 1808; 1-10-21 
d.1860/2. 

d.1n fd •• 20-&-26 
c .• 1838. 

d. in fd •• Gan· 27-3-27 
Jam, 24-4-53, 
allOd 4Ey. '7n'Io .• 
bur. Cuttack. 

EmJlloYffit'nt 

Bdbd .• 1~80-46; • removed from Dept. ' • 
before 1849. 

Bdbd .• 1880 till dealh In fd. 

XcUore 1887-43; GanJam, 1846-50; 
Ori .... 1859 ; ret. 1~62. 
Hdbd.. 183lJ-43; G.njam, 1843-54; 
Bdbd .• 18.~0. 

~1.dr8. parti •• , 1810-21 ; Hdbd .• 1821-S; 
ret" on pensIon, ]-9-47. 

)Jadrs8 I)Srtiee, 180\}-SO; Madura cl: 
Tn-hply., IIllIO-4; SuI.m, 1834-44 ; ch. 
I S~2-4 ; NlIgirl Hm. 1844 IJII ret. 1856. 

lldra. et Trehply .• 1830-2; Bdbd .• 1832. 
Out by 18S3. 

}fadr88 Partif'8 to 1833; break of service 
to June 11>40: SRlem. 11>40-43; NIIgIri 
HW., 18H-53; Calcutta DO .• 186t-S. 

Bdbd .• 1830-43 ; G8nj8m, 1845 but not 
1846. 

:Sellor., 1838-42; G8nlam &: Orl88e. 1843 
tUl dealh. 

:So ClrcAro. 1827; NeUnre. 1888-48; 
GOOmBUf, 1836-7 j aanJam, 1844-60; 
:S.W. Hmlj·a .• 18S0-2. 

G~~~ur.I~~'t~lh ::.:~~~ ••• 18:r~; 
IIBIO •• 133 ( 38 ). 

B~Jldci;1~.O-SO ; Ganlam &: Orlas&, 18S 1, 

DOJnC'8lic 

pr. Bon of C. A. I., Bd. Dma. 
f:;f>o., Madras ( Ill, 316 J. 

pr:i~~3\~ i~:~re'r·hll~~bd •• 
falher of W. KIng, appd. 

dmn.I8fi6. 

8f:~:' f:~~:n~ t'!t .• hewn. 

mwa~~.e~'!'J/" l~~lt~; c~'f 
MacMnhon [ irif) ; pr. fathar 
~f R. B. L., appd. Bdbd. 
Svy .• 1-7-45. 

.o~ AI~~:~~.~'M.~:. 
~~~e,I!~~ ~;~uusEl~:,J\'! 
[w. 384; IV, 345-6). 

mtlJ!r:~t! .. o't.~~. Sarob 

pr. nal., Ion of Capt. Chu, 
Snell. Mad. Inf. [Ill. 5 ... 

.on of Jame. [ m. 386 J. wife 
CaroHn. Bubln •• b. 10-4-88. 
cL. Poona. 2-7-66-

bro., to ebBS. 

BOMBAY SURVEYS; TRIG., Topo., & REVENUE 

AWJIf,Jamea 
[lD.386 1 

AJKllII,Wm. 
[In, 386) 

BlILL, Wm. B. 

~.:. "B~~: M:X.; 
2&-10-49. 

b. 1811/2. 

BDUB. Wm. b. 1815/6. 
(ID. 3861 

BuoallL, J_ph A. b. 1806/6 
BVftDWOILD 

C.&lfTBBLL, A1e:&". 
CaJTCIIllLL). 

Edw. Blchd. 
b. England; 
d.l0-9-71. 

Sural, aged 60. 

D .. COSTA. b. 1814/6. 
J_ph ( DJ. 386) 

JloJUSft, F. 
I Ill. 393 B.a ) 

l"~RB, Jamea 
I Ill, J86) 

Nt:lCE, Jamea 
( or John?) 

PaJ~. Wm. 
Samuel 

[m, 386) 
8 .. 1100. Thoo. B. 

[W.317) 

8 .. 11100. John 
Bans 

Im.3171 
lOT, Wm. 

b. 1804/6; 
d. POO08, 
16-1H3. 111. 

I •. 1816/8. 

b. Bombay. 
1811/2 

d. Poona, 
2o-Hl. qod 
61y. emo. 

1-9-20 
2&+38 

2&-&-38 
26-6-38 

1-9-28 

1822 

1-6-32 

I-S-28 

1-5-28 

1-&-23 

Bombay SVYI.. from 1821 1111 ret .• 
10-2-34. 

"GO. Poona, 1828. tU! death, 20-3-34. 

D.c~.an nev. Svy .• 1837-9; ret. bof"ora 
1853. 

SGO. Poona, 1828. tiU dlach .• 20-2-34. 

800. Poona ; to OL 1838. 
Deoean Rev. Bvy.; poa.lbly In BboplJ, 

1850. 
D('ccall Rev. Svy" ] 838143. 
Dpc('an Rev. 8"y., from 1838; Post Oftlce... 
Hdbd. Slnd, 1848 ; Karachl.1848; GujarAt 
Rp\'. 8vy., from 1 &.4. 

!;GO. Poona, Clcrk, 1830; dJBeh.. 1884; 
8ub·A .. t .• aT&.. 1837 till resd •• 1863. 

D.,:;:, ~r~:~nbytiUD~'::.O ll~af4°ona ; 
sew. Poona; appd. 8ub-ANt., Oft., 
~2-34 ; rei. from Abu MrdJ.. 1861. 

SGO. Poona ; dlach., 1834 ; Bo Govt. 8e(lt., 
lA.43; Clerk, Comnr·s. otBce. Karlohl, 
18S8. 

wilh CoUr. Kolr. 1111 dJoeb. 1834; with 
Leech to AfghAnllllAn, 1837-8. 

D.ccan Svy., 182&-8; Till. Svy.. 1828-
:t4; om., 183.-5 j Deccan Rev. 8vy .. , 
from 1837. 

Dee".n Syy .• 182&-8; Trlg. Svy •• 1828-
84; GT"B., 6-2-31; Abu McrdJ .• 1866; 
rp(!d., 1866. 

D~'!:h? '2J!~a~ ; 800. Poooo. 1880 ; 

~~"f; d.~~.!::·d-7~ 
pr. IOn of Jam .. (lUp). 

m .• before IBn. 

oon or Ed". RlcM. C.; m. 

~~ P:'~~~~t'~ .. ~7. 
Surat, al widr. :Mal')' ADD 
Xelly; gt. unci. of Hugb 
Martin C •• S of I. 1919-66. 

m .• babeU. berore 1840. 

pr. Bon of Franelo ( rn, J861. 
wlr. Harrlet d. 211-6-41; 

aged 2~f f. 
pr. Ion of Wm. N., Naval 
fiX.'. om.,.; m.. Broad\, 
29-8-29. &U •• betb Tu ..... 

m., before 1840. 

widow Jo.nol, d., 1811. 

llilb Cnllr. Kalra. 1894-12; with GIb ..... , pr. kiD to Jam .. Hum. B .. 
1887~. Surl .• Bombay. 



CHAPTER XXIII 

CIVIL ASSISTANTS. REVENUE SURVEYS 

W68teffl ProWnc68 - Lowe,. PrOmnc68 '" A88am - Bombay - Nominal Rol,.. 

I N 1831 thf>fl' were four revenue 8ur\'e~' plutit'~ working ill the westem distriota 
of Sahaswii,n. :\Ioriidiihiid. DI'Uti. Imd ooluir!l.ll[lur, elwb un(ler charge of a military 
officer. with a civil or militar.v as,.;i4aut surveyor, '~Ilrl rie\'eral sub·assistants. 

dra.ughtsmen. anr] Ilpprent.il't's [If!. r/,.'i; IV. 2q]. The Corakhpur survey had 
been closed down ill 1~;lO [HI. 152]. EstablishmeHts .~tooll thus in 1834: 
Sawwdn. Capt. J. Bedford, Revenue Survoyor; D.lhi. Captain J. H. Simmonds. Revenue Surveyor; 

Lieut, R. Macdonald, Assistant Surveyor. Mr. J. Gould, Assistant Surveyor. 
J. Fitzp~trick and A. MaoQueen. Sub·Aasis· N. Hodges. J. Bridge, and W. R. Chill, Sub· 

tant Surv.vurs. Aasistant Surveyors. 
J. Durubletu'n "lid J. J, Ro .. e, writer. olld C. Bell, G. C. Chill, and W. l'. Gore. appren· 

dmugbtamen. tioo •. 
G. Wyatt and P. I.ucksted, apprentices. Sahara1lpur. Captain W. Brown, Revenue Rur· 

MMadalM. Lieut. B. Browne, Revenue Surveyor: ve.vor; Lieut. G. J. Fr .... r. and Mr. H. Nelson, 
Mr. R. TermnneBu, Assistant Survoyor. . Aasistant Surveyors. 

A. Wyatt. G. Comyn. Sub·A .. istant Sur· C. H. Burke. P. S. Chill, and C. C. Foy. Bub • 
... yors. Assistant Surveror •. 

E. &; M. Shem., writers and draughtsmen. T. Sanderson and ·Wm. Davis. apprenti-. 
E. Jenkin., apprentice. 

Brown ha,] just. lost olle of his senior sub·aAsiJ:Itants, Da.vid Chill. who had been 
dismissed for striking a yiUager. Three of the junionl wert' so indignant at the 
severity of thp penalty that they struck work, protested in writing. and were 
themselve8 rlismi'lsc(l. The.v were reinstated twu montlu; later on expressing 
contrition. Chill wa~ AhOltly a.fterwa.f(l~ engaged as draughtsman in the Calcutta 
drawing offict' [3.;5 ILL ]. Though he ha.d not bl>en specifically debarred from re· 
employment, Government regretted tha.t the Surveyor General. "acquainted as you 
were with the fact of his di~mi,.;<al. shuuld have given him employment. though 
of only a temporary nature .... wit.hout a previous reference for penni~sion "I. 

Of the rivilian .-\~~i':<tant. -':l\rveyul's Bedford report~ in 1832 ; 
I have personally known Mr. Terro.nneau for many years [m. 370, 507 ]. and ... he might 

Bdvantagooualy ... o.ssume charge of a Survey either on an inCTeBlled salary 118 "Assistant in 
Charge". or with the rank of Surveyor .... Should promotion not to be deemed advisable. 
I would suggest that he l188ume charge of 0. combined survey in the northern division of 
Morridabad, ... on 0. salary of BI. Rs. 400 per mensem in the field. and 250 during the rains. 

Mr. Nelson [llI, 370. 489-90] hBB been eleven yeo.ra in the ... Department, and on his 
return to Calcutta after the Burmese war. WBB appointed to conduot a river and coast survey 
in Arracan. of which. however. circumstances prevented him from BIIUIlling charge [lIT. 137 ] . 
.. , He would be better employed on a River or a Marine survey .... His own views a.re directed 
to something of this kind, and ... [ I ] recommend his transfer on the first opening .... In the 
meanwhile he might BBsume charge of Lieut. Frll8er's late survey [219] .... 

The third uncovenanted Assistant Surveyor. Mr. J. Gould [1lI. 366. 371 ] .... is differently 
situated from the above two ... who wero originally appointed Assistant Surveyors. whereaa 
Mr. Gould was apprenticed BB 0. draftaman. and hBB gradually risen to his present rank'. 
Simmonds later reported that Gould. "is the only person under my orders who 
is qualified for hi!" situation as Assistant, but he has much to learn before he could 
act in an independent survey". He had, moreover, lost his physioal energy and 
never rose to any re8ponsible charge. 

Terranneau was given an independent charge from 1834:. but Will! not sucoessful. 
and after two seasons had to revert to a subordinate position [230] ; .. he did not 
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poflsess t.11I:' mental yigonr r('qlli~itt' to wit,ld a large esta.blishnlPnV'I. Nelson held 
cha.rge of v'~l'ion>< ddaehnlt'llts 1l1111er. \Vil~arn Brown r lI:; ] bllt wa.'1 no longer 
yonng an.\ \'lgor(ll1~. none\ W,\S several hm!'~ III tl'luhle for passing bad work [lJO]. 

BE'dford ('.(lIlt.illlwd to l'eeOIlIlIlt'lId that exp!'riellred eivilian assistants should be 
given opporluniti{ls of holding ('xecntive eharges ; 

The question .. .involves "principle of no smull importance in all its bearings, and ifdecided 
againat the uncovenanted !'lass, it cannot but generate much discontent, and completely 
destroy these hopes which the prescribed system of promotion from general ability and use. 
fulness was calculated to crE'ate2. 

Of the assistants of this period Fitzpatrick, Wilson, Wyatt, a.nd Pemberton, Were 
the only ones to hold executive charges for a.ny length of time. 

Standard rates of pay at the beginning of 1833 stood at Rs. 250 for the Assistant 
Surveyore-Rs. 200 for the two senior Sub-Assistants-R.s. 160 for eleven others
Ra. 130 for two others-Rs. 102-13--0 for writers ann draught.smen-and Rs. 77-14-6 
for the apprentices3 [rn, 365-6 ]. 

Promotion in this hard.working and-with a few exceptiona-cieserving body of servants ... 
must rest entirely on the indul!>(ent ... consideration of Government .... The hope of moderate 
reward must have a beneficial effect. ... I vcontureci to reeornmend an ad vanr" of 50 rupees 
monthly to every sub·agsistunt who ( after serving 5 years in the rank ) ... might ... merit the 
indulgence. I further recommended a small increase of pay to the ... dra.ughtsmen, one of 
whom, )Ir. Durnbleton. has a wif .. "nd family to support., and was strongly recommended by 
Captain 'Yroughton, to whose sun'ey he was long attached. 

The claims of the apprentices rest on different grOlmds. They were aIJ, or mostly, taken 
from the Upper Orphan School after a regular education for the Department, and with what 
was deemed a certain pr(lspect ... of the rank and pay of sub-assistant at the expiration of their 
apprenticeRhip [Ill, 363-6]. This hope has !leyer yet been disappointed4. 

Promotions were sanctioned anu in fOUl' en.~e;:; pay was r£'duced. McQueen, in
deed, was discharged aftpr being rpported for "incorrigiblt' idlene,ss, utter disregard 
of tl'llth, ... inaccuratp and sloYPllly pel'formanee of hi~ duties and, above all, his 
drunkenness". He applied two yt'ars later for appointment to the G.T.S. but on 
Everpst.'~ reque;t for ,\ c!'rtiticate of charactpr he COlllel not produce it, 
as it was ... not favourable to my reputation in a private capacity ... , I was constrained to 
throw up my appointment in the Revenue Survey Department, the victim of passions arising 
from an over-conviviality in my habit,s. ... It is with a most pregnant feeling of humiliation 
that I make this frank and ingenuous confeo>sion, but, at the same time, .. [ I trust that] this 
... will operate in my favour as an earnest of that zeal, integrity, and assiduity, with which I 
am desirous to distinguish my future career under your immediate superviaion6. 
Everest was unmoved; 

IngenuousneBB is more estimable than duplicity. no doubt, but does not of itself warrant 
my introducing amongst the youths of my Department a person who, by the force of example, 
might lead them into bad habits. 

A character for sobriety is easily lost but difficult to be re!{ained, for drunkeness is a habit 
not to be shaken off by mere volition, any more than the rheumatism, the gout, or any other 
chronic disorder. I pity B man addicted to inebriety JUBt as I should if he were subject to 
madness, but as I could not admit a person subject to the latter infirmity amongst my Sub. 
Assistants, ... I conceive myself precluded by the former'. 

Henry Lawren'ce, who wa.s a prodigious worker him8elf, had to get rid of two 
difficult, idle, young men [222]. Fines of fifty rupees a.nd formal reprimands 
having no effect, he asked for the dismissal of both Jenkillll and C',omyn. He ha.d 
noticed Jenkins' ternpomr,v Japsps of memory, and found him one day "between the 
hours of 12 and I 0 'clock .. .in bed, in a. healthy state of intoxica.tion", Comyn's 
behaviour was reported in some detail; . 

Mr. Comyn closed two villagea on /Saturday 30th ultimo, and owing to the state of the 
weather was not again called for field duty till midday 4th instant. 

At near ten o'clock on that morning, I lltepped over to Mr, Comyu's tent. and IIIIked him 
far hia plana. He came out to me with the appearance of having just emerged from bed, and 
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said that his travel'llll8 were not reaoy for plotting. On my obaerving that.. exlusive of Sunday. 
he had had three whole days to do 88 many hours' work. he replied there W88 a milltake in the 
figurea which he could not find out. I then took the calculations to my tent. looked over one 
of the villag8l'l. detected th" error which indeefl W88 in the liNt line. and after eating my break· 
fut took the work back to :\Ir. Comyn before he harl finished his toilet .... 

It was in consequent·., of the above specimen (If Mr. Comyn's early hoW"B and attention 
~o his duty that I told him he mu.~t again atten,l ..,ffice .... I must now confe88 to you that I 
am weary of this person's prcsellce. that he has been rather an impediment than an aid to me. 
and haa, since the day he joined. given me m~re vexation and annoyance than the whole n_Iy 
entertained establishment of mooteu<i<liesl . 

In authori~ing these llililllissalli Go\·e.rnment dele~ated "uch powers to t.he Itt"\'enlle 
Board. Owing to t·ll(' urgellt. Il(·mll.nd for t.ra-illed assiiltants both .Jenkin~ and ('omyll 
were rc-admitted to 'Ulothel' p,trt~' It few month!; later. 

In U~:J4. 011 the occa;;ioll of 1'1~tl'il'k l'hilJ'~ dCl'ntatioll to Arakall r 197 J. \VilJiam 
Davi:s declinell to go as hi~ f1~l!istRnt ; 

I have no wish to quit my present situation .... I W&8 appointed ... for ... the Revenue Surveys 
within the Provinces. where ... I am willin!: to do my duty .... As Arrakan is a country that 
agrees with no man. I feel &!loured that I .. hall have no better chance than others, particularly 
AB I do not posse88 a strong constitution .... \Vere I to remain there for any length of time. 
the effepts ... wouhl.. .• mtirely ... in~ap"('itate me from auy a.ctive dut~,2. 
A volunteer was [0\11111 to take his pia!:!!, but Bedford a8ked for Government orders, 
to prevent future emharr ... ~8m"nt. ... I am not aware of any su('h tel'Illll of apprenticeship aB 
those referred to by ~Ir. Davis. an,l when many of the sllI','eyors during the Burmese war were 
ordered to the Eastern Fronti"r. not 'lOly the uncovenanted assistant.q bllt...the natives ( who .. 
strong local attachments art' weil known) apcompBnied them [ m. 3.n ). 
Government ruled" that _,\""i"t ant.s in t hp R1II'\,('.v Departnwnt. are not at liberty to 
refuse their sen'ices on pl'lIfe"siollal <Iuty withill the British PI'()\-inc('s "3. 

Mo.nv of the M!sistant" Wl're of IUffprellt mOllld. and 1Il0~t efficient o.ml enter
prl"lIlg.· III I 83:l Natha-IIipl Hodgt,,, from Delhi wo.,; placell at the llispo"al of Claude 
'Wade I\t Ludhiiinlt [ 273 1 for "un·e.\·" 011 the westem frontier~ which included the 
coursc of the Snt.lPj H.J1d l'u,njwtll rivers down to the Indus [214]' On the con-
('lusioll of this work \Vo.de .\~k('<l if 1\1' ('lJllld lw l'l'tH.ined ' 
to complete the village surveys uf the British r.,ser,'ed lands hetween the Sut)ej and Jumna 
which were ... commenced hy Captain Si=onUs [ 118) .... The zealand Uiligence with which 
Mr. Hodges has condupted his duties. an!\ the ... dis(·retion whi('h l,e evine'e'] in the prosecu. 
tion of hiA survey ... amonJZ a rude anti jealous people. who ~ometimes viewed hislaboUrB with 
BUBpicion, have frequently attracte!) my notice .... Had he remaine,l in the Dt'Uri survey, he 
would probably now have risen to the grade of .-\. ... ~istant Surveyor, the allowance of which, 
viz .• Hs. 2iiO per mensem. he was I"d ... to expe('t ... while attached to my mission·. 
Hodges was detained at Ludhiiina till 1836, when (j{)vernment ordered his rsturn to 
revenue surveys, where he had been" superseded by several of his juniors". 

Bedford, as Deputy Surveyor General. kept a close control. partly by meo.n.8 of 
periodical reports, of the recruitment, posting. promotion. and transfer of all the 
assistants. The large increases of establishment which were made in 1833 and again 
in 1837 involved the recruitment of a number of inexperienoed young assistants, 
mostly country-born "East Indians", with some "European.8", either SOn.8 of 
British warrant officers, or young men recently arrived in the country on the look
out for work. He made it 0. praotice to keep 0. number of lads working without 
pay in his drawing offioe at Allahabad [ 393-4]' After the dismisll&l of Lawrence'! 
young men [ sup], he asked Government for the appointment of 
William Blyth, the eldest of eight children who, with their mother, were left totally deatitutB 
by the IlUdden death of Mr. Conductor Blyth in July 188t. '" The boy haa been attending my 
office for 80me time past. gained a Il:ood general knowledge or what he will have to do, and 
appears both docile and intelli~n~. 
With a good t.raining WIder Lawrence. young Blyth :<erved the revenue !!Urveys well 
for the next twenty years. Two of his brothers followed him into the Department. 
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Amongst those educated in England were William Dodsworth, Francis Paye, 
James Pemberton, and Robert Shaw, 

Dodsworth, aged 1!J years, was a cousin of Nelson ... very respecta.blc, well worth 
securing even on the salary of sub-assistant 2nd grade". His surveys in HiRRiir 
attracted the attention of the canal engineers, and Brown writes that 
Mr. Dodsworth, after joining me in the Bhuttee country from the Dehlee survey, which ha 
conduoted to my entire satisfaction, W68 immediately employed on the levels from the Guggur 
River to the Gharra [ 219]. During the operations Captain Baker of the Engineers, having e:ra. 
mined his fieldbook, and tested his levels by connecting his own with them, expressed his appro. 
bation of the whole. ... They han crossed each other's work in three places "t an interval 
of 20 miles. The coincidence had been most R8.tisfactorv'. 

Dodsworth was pl'Omoted Assistant Surveyo; in October 1839 and, after the 
surveYR had been closed down. wa~ appointed to th(' Ganges <'anal, Caut.ley writing 
to him in December 1843 ; 

You are appointed Assistant Surveyor on 300 rupees a month under mA. :lly office is on 
its way to Mynpoori and I shall be there on the 19th. I commence my line of levels from 
Mynpoori to Allahii.b8.d. on the 20th. ... My object in applying for you waR to gpt cross sections 
in advance ... , I must depend upon your doing your utmost to join me at an early day!. 

Dodsworth was still in the canal depHl'tment in IS57 when he surveyed the 
ground o('cupied by the British forces besieging Delhi~. 

Of Paye, Bedford writes that he was 
an Englishman by birth, well·connected, anu already known ... to Government. Though neve~ 
publicly attachen to the Survey Department, ... [he is] a good draughtsman, and formerly 
assisted Lieut. Beauchamp when employed in Behar [Ill, 137]. The education of a gentleman 
in England, combinen with respectable abilities, might render his services worthy of a higher 
rate of pay but (as in the case of Mr. Dodsworth ) I propose in the first instance that his 
salary be limited to RR. 100 a month'. 

Paye joined Terranneau for work in Azamgarh. and accompanied him to Biinda, 
taking over temporary charge in Ifl37 [2271· He was then nominated for charge 
of the survey of Dehra Dun, but when that WAS n.llotted to Brown's party [ t.w) 
he joined Lawrence in AlIahiibiid in 18:lS and nothing further is heard of him. 

Pemberton, writes Bedford, 
is the son of a clergyman, and 0. school fellow of Lieut. Lawrence. From family misfortunes 
be entered His Majesty's service a.s a private, and wa.s some time o.go invited by Lieut. 
Lawrence from Bombay in the hope of obtaining for him .... 0. more suitable provision. A salary 
of Ra. 50 only wa.s at first proposed, but the nature of Lieut. Lawrence's present report on him 
induces me to believe that in proposing 100 per mensem, I am stopping fOor short of what 
Mr. Pemberton really merits5• 

Joining on Rs. 50 on 1st June, Pembe\'ton rose rapidly and was promoted to be 
Assistant Surveyor three years later. He was transferred to Biha\' with Stephen's 
party in 1842 [392), and from 184.5 rose to an executive charge ill the Lower 
Provinces which he held till his death in 1860. 

Shaw, like Paye, had "received a liberal education in Europe" and was "nearly 
connected with officers of rank .. .in the civil and military servicetl". He won praise 
from Lawrence after a few months "voluntarv duty", and in October 1836 was 
posted to Bl'ind's party in Azamgarh [215). In han"ding over to Shaw on his co.!l 
to military service in 1838, Brind expressed hi" appreciation of Shaw's "zeal and 
activity" and "hi" cheerful and valuable aid ... to the survey operations"6. 

After transfer to Orissa, Shaw held charge of the Puri survey during season 
1839-4.0 l IBb), and then started survey in Purnea. No work could be found tor 
him when surveys were closed down at the end of 1842 and he was discharged with a 
gratuity of 4 months pay. He was living in Mysore nearly twenty-five years later. 

Conductor Samuel Chill, who put four of his 13 sons into revenue survey, was 
promoted Deputy Commissary in 1818 and lieutenant in 1843, two years before 
his death at the age of 857 [ Ill, 37I ). 
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David, thl:' phle8t. Ron, Wits apprenticed from the Upper Orphan llchool in IR21, 
and posted to the Delhi survey two yearll later. He got into trouble, and aftElr 
working three yeaI'll in t.he Calcutta drawing office dropped out in IH35 [:1.15 II.!, lR7l 

Patrick and Willialll accompanied the Revenue Surveyor General to It'ft.tehga.rh 
in 1823 r IU, .164 I. and were followed. by r.he youngest brother George. 

Potrick wall Hrown'~ most uf!eful fl8"i:;tant, and during 1833-4 wa>! holding 
cha.rge of a khasral. survey camp in country that was 
arid and covered ... by a vast expanse of sand, and where, independently of the frequent 
sandstorms that rage there, the atmosphere is iooessantly impregnated with subtle partiolee 
of sand which throw an insufferable glare over the face of the country. ... 

On one occasion [he J met with an accident of breaking his thigh·bone in the execution 
of his duties, whilst personally supervising them in the evening, and twenty miles from his 
camp, ... having to pass over ... ground close to the khadur on the banks of the Ganges, unoom· 
monly ll88Ured and indurated, and into one of which openings his right leg accidently got in 
whilst his attention was directed to the pMty surveying'. 

He made a good recovery though left with a slight limp, and towards the end 
of the year was given charge of an experimenta I survey in Akyab, where his whole 
detachment suffered severely from malaria [ 197 l He returned to Brown's survey 
ami in 1841 took six months leave to Calcutta for treatment at the eye infirmary2. 
Being a good draughtsman, he asked, that as his right eye was "in a perfl'ctly 
healthy sta.te" he might help in the drawing office" to prevent my falling off into 
any idle habitR foreign to the active nature of the employment of my station "3. 

When the surveys were closed down in October 1842, his petition for pension
service under HI year~-age under 35-wa;< forwarded to the Directors4. 

His brother William tells of an unplea~nt encounter with a. military officer; 
I arrived at Agra on the evening of 18th June, and on the evening of 21st ( Saturday), 

while I was on a visit to a friend in the military cantonments, ... an orderly sepalu6 came to 
me with an oral message to follow him to the Brigade Major's office. 

Not being a military man, I did not attend to this oral summons, conceiving that if Capt. 
M. wished to see me he would have written to me. On Sunday ( the day following) at about 
II a.m. the Brigade Major wrote to me to attend his office. . .. I immediately went, ... but 
did not find him there. . .. I went in search of him, and found him at a shop a little distance. . .. 

I was received ... with a volley of abusive epithets, such as "Impudent Fellow " ; "Impertinent 
& Saucy Fellow". On my attempting several times to urge 80mething spologetic of his charge 
of my disobeying his first 8ummons, I was invariably stopped with "Hold your tongue" ; 
"You are an impudent fellow"; "Do you dare to speak to me 1" 

On my asking ( it W8!l the Sabbath ... ) how long it was p08Bible I should be retained in 
durance, he ordered sorne of his sepahis, with Iixsd bayonets, to sieze me, and rudely drag me 
into the street, which they did, and it was only after much expostulation and entreaty that I 
waI! allowed the use of my oonveyance in going to the Brigade office. 

About half.an·hour after, the Brigade Major and Colonel Commandant themselves came 
there, when I was told that I must find bail for my appearance the day following at ... the 
Assistant Magistrate's to answer a charge of assault brought against me. I was fortunately 
bailed by the gentleman who lived next door. On the following day I attended at Mr. D.'B 
catcherry, and W88 acquitted of the alleged _ult. 
He waR directed to Jay his complaint before the military eomlnanrler6 . 

William was promoted Assi8ta.nt. Surveyor in 1838, being mostly employl'!! in 
directing khasrah operations [ ':!I5 J. On the closing of the surveys in 1842, 
I was then under Captain Abbott [227 J, and I was thrown out of employ with a number of 
other assistants .... By the orders of the Sdr Board of Revenue, N.W.P., vacancies in other 
departments were to be filled up from the discharged surveyors. . .. The Secretary gave me 
and another a8Bistant writing and oocasional map.making as a support [323] .... 

I continued ... till Ootober 1844, when, surveyors being required in Scinde, I was constrained 
... to go there as A88istant Surveyor on Rs. 250 p.m .... In the latter end of 1846, ... finding it 
impOEible ... to get my family to Soinde, I resigned my appointment...for a sub·B88istant'. 
place @ Ra. 200 p.m. on Mr. Wyatt's survey in Tirhoot . 
• 
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He was re-appointed Assistant Surveyor in 184i, and in 1851, having trouble with 
his eyes, found a post with the Customs Department at Calcut.ta. 

Nothing renmrkable has been fonnd about thE' survey earE'pr of the younger 
brothel' Georgl'. On the break up of the surveys he found employmE'nt with the 
Customs Depart.ment, and on his death in the Punjab at, the agE' of 55 left landed 
property to thf' Yaluf' of rnpE'es 32.000. 

Though tlu' purchasing pUWl'r of the l'lIllt'€' was vastly greater in tll08e days, it 
must hlwe been hard for thesf' young Ea.!!t Indians and Europeans to keep them
selvt'l-<. even un tier camp conditioIls, "tarting with lesl! than Re. 100 a month, and 
with the doubtful expecta.tion of rea.ching Rs. 250 on which to support wife aud 
family. Promotion, moreover, did not always keep pace with merit, for the 
establishment charges of each survey party had to be kept strictly within a definite 
allotment r 346-7]. The following i.~ a Ji~t uf thos(' reached the hOllumable position 
of Assistant He\-enul' Surveyor. 

Horu.tio Nelson ... Nov. 1821 John Dumbleton ... Feb. 1838 
Robt_ TerrannllQu Maroh 1827 William Chill ... Feb. 1838 
John Gonld 080. 1829 John Bridge '" Feh. 1838 
John Fitzpatriok Oct. 1833 Jamea Pemberton ... June 1838 
Ale". Wyatt Oct. 1834 Charles Foy NOl". 1838 
Franci. Paye May 1836 Wm. Dodswortb ... Oot. 1839 
Charles Burke Oot. 1836 Nathl. Hodges 1842 
Oeo. WyBtt Feb. 1838 William Blyth ... Dec. 1843. 

The following was the "double establishment" of the party working in Biinda 
under Stephen in 1840 i 

Lieut. Stephen, Revenue Surveyor, salary Ra, 626 ; contingenoies, Ra. 200-Lieut. Grant, 
Assistant Revenue Surveyor, Ra. 260-both additional to military pay and allowances. 

James Pemberton, Assistant Revenue Surveyor, Ra. 260- Wm. Blyth, Senior Sub-Aaaia
tant, Ra. 200 - D. Blyth, Sub-Assistant, Rs. 90 - C. Braclley, Ra_ 60 - G. Green and 
O. Higginbotham, @ Ra. 66, apprentices. 

India.n esta.blishment brought the pay abstract up to Ra. 2,9841• 

LOWER PRO\'DiCES &: Ass.ul 

Except for the distant control of the Board of Revenue at Culcutta, the variouB 
di'ltrict revenue surve-ys in lower Benga.l and Assam had no contact one with another 
until Bedford moved down to Calcutta. and beca.me Superintendent of Revenue 
Surveys, Lower Provinces [ 322-3 J. Surveyors and assistants were picked up al
most at random, and until 1838 formed no sort of corporate bod~' or department. 

Two surveys were in progress in 1 S30, one of the eastern Sundarbans uuder 
Alexander Hodges [rQ2-4], and one of t.he Assam valley under Paulet Mathews 
[ 200]. The- Assam survey had a Bengali and Assamese staff, and no military 
officer a~ wa~ usual elsewhere. On Ma.thews' death in 1832, Christopher Hudson
not a surveyor but "very able 80S a draftsman"-was appointed from the Calcutta 
drawing office" as a temporary arrangement", 
with a view to arranging and oompleting the surveys left unfinished by Mr. Mathews, ... The 
salary ... has been fixed at Rs. 130 per mensem, with an allowance of Ra. 100 for travelling 
8xpeIlB811, making in the aggregate Rs. 260 per menseml • 

He made himself so useful that in 1838 he was appointed Deputy Collector, and the 
following year left the survey and was absorbed into the local civil service. 

Two of the most useful assistants on the Chittagong survey, Thornton and 
Boileau, came from the G.T.S., and Thornton's enticement from the South Parasniith 
series was deeply resented by Everest [ 374]. When Siddons re-organized his staff 
in 1838 Thornton was transferred to Upper Assam, where he eventually followed 
Hudson into the local civil service. 

By the end of 1837 the Revenue Board at Fort Wi\lia.m had started surveY8 4t 
Monghyr, Sylhet, Tippera, and Orissa., and had difficulty in "finding individuals 
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po88e1lsing a competent knowledge of land lIurveying. and of character and int6grity 
to conduct such enquiries". They urged the formation of a special school of survey. 
and point~d out that. in spite of t.he permanent settlement [ 8]. 
valuable estates are oontinually purchased at the Mies for arrears of revenueoo.in which the 
definition of boundarie8, and the aaoertainment of the area and capabilitiesoo.become highly 
Dec_ry to the protection of the rightll of Government from fraud aDd WlUrp&tion [ 177-8 ]. 

It would beoo.far too great an eltpen8e to depute a scientifio lIIlrVeyor from the conveDallted 
l18tVice upouoo.such occasion., oo' butoo.it would be hightly desirable to lIUbstitute a claM of 
officenJ, moderately paid, and qualified both by character and education to conduct the survey •. 
... If proper indu('ement WaB held out, a knowledge of Land Surveying would soon form part 
of the instruction bestowed ... in the edu('otional eatablishments in Calcuttal . 

The suggestion was pasMt'f1 to thl' Hew Olmmittt't' of Survt'y l297-9 1. which 
recommended that a clUB of 8ubordinate revenue lIUrveyors should be constituted aB a perma
nent order of public servants, with gradations and a fair prospect of promotion. 

Secondly.-That a school shoul,1 be established at the expence of Government, oo. &; 

Thirdly, that a Superintendent of Revl'n"" Surveys should be appointed, authorised to move 
from place to place and inspect the progre88 of surveying officers, to recommend for 
promotion, superintend the school, direct the exertions of the instructor, examine the pupill, 
&; furnish them with certifkates of qualification. 

The (iovt'rIlor did not like thp ('reation of" a. ('IaSg of public s('rvants fOf whose 
services t.he uermmd mu~t 1)(' ... lIl1cC'rtaill .... As the Hurvl'V of districts shall be 
completf'd. eaeh ('~tahlishmC'lIt. ill its t·urn lIlust bt' dissoIVl:d." Iparting to "a large 
number of unemplo.\·pd officer~ ". 

The Government hod hoped that, as the IJUrveys of the !l;orth Western Provinc91 have 
Iuade considerahle progr988, oo. BOrne of the subordinate surveyors might ... be available for 
employment in the Lower Provinces, but ... the expectation must not be built upon. oo. RiB 
Lordship will postpone, for the preBent, the ... queation of establishing a practical Bchool for 
surveyors, & of appointing a Superintendent of Revenue Surveys! [ 186]. 

It wa.'1 agreed how\,\·t'r to start a register of sllrvt'Y0J'H. and five young men 
wert' nominated foJ' tJ'aining3 and were distributf'd. onp tn Chittagong. and four to 
OrisRH4 They were allowf'rl travelling allowa.nce at Rs. l!j a month in addition to 
salary RH. 50. For Egertoll'H survt'y in Monghyr all oldC'r ma.n. Page, was appoint
ed on RH. 100. which the Board cOIl~idered modt'rat('. HeYHham. t.he onlv on!' of 
these to remain long. writ PS in 1844: " 

Beforo entering the Department, 1 gave up my situation of 2nd BBBistant master at the 
Military Orphan school at Kidderpore [Ill, 360 n.4], where I WaB not only educated, but had 
IDBny friends, which yiolded me 100 Rs. per month ... , 

My promotion [ being] refused 80lely on the ground that I had not been sufficiently long 
in the Departmentoo.convinoed me that I had sacrificed substance for shadow, and ( my former 
position how superlatively more comfortable than even my present one! loo.damped my 
Ipiritll. I WaB spoken to by my superior in language I thought I did not deserve. I answered 
him in a disrespectful tone, .oo and received my discharge in April 1839 .... I WaB again appointed 
to the Cuttaok survey about 6 months after my dismisaa.l6• 

For the neW survevs in Orissa. volunteers from the Western Provinces. Fitz
patrick. Shaw. Maitlan;l Smith. and Charles Blaney. Wt'ff' brought down on increased 
sala.ries. Fitzpatrick being given charge of the BalaMOI'C survey and promot!'d full 
Revenue Surveyor in 1841 I. 305]. 

Though Bedford's move from Allahiibiid was a.t first intendpd a.s a temporary 
visit to advise on the new surveys. he remain!'d to become the Superintendent that 
the Board of Revenue had asked for [32!-3]. He writes shortly after a.rrival ; 

Nothing more materially conduces to good progress and economy than a full complement 
of well trained.oonative surveyors. oo. The propoaal made in Capt. Jenkins'letter ... regarding lads 
from the Gauhatty Bchool ... strikea me aB meriting attention .... Were my own office in Calcutta, 
I would further propose a certain number of European .. .lads being prepared .•. under my aMiataDt 
Mr. M. Burke, who draws an additional allowance 88 'School Master' [346]. 

In the North W9It Provinc8B, Office Assistants have thU8 gn,eraHy !Men lIUppli.ed. to the 
different surveys by the BOns of non-commissioned officel'lll, who voluntarily attended for 

'BBC., 4-10-.16 ( 16). 'from Sec. to Govt .• 2-1>-,17; BBC., 1~31l (83). 'B to OD., Gen., 11-8-31 
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iDBtruotion, in the hope of filling occasional vacancies. ... They have bem found to ani_ 
very well, and to be oontent with moderate remuneration [.~8911. 

~rovision was made for .rel!iu]ar engagements as in the trigonOmf'lrioal survey. 
If disoharge were claimed wlt.hin the firfOt twelve months all aITE'ars of sal80ry were 
to be forfeit.. No resignation dming the field Reason would be cllnl;liderecl. The 
agreement w80s for three years, flubject to refund of h80lf the s8ol8ory already dr80wn if 
earlier disoh8orge should be dem80nded [ 37 I]. One ru le rearls ; 

To afford Bome oheck on the idle, inattentive, or contumaceollB, ... every officer conducting 
a IIU1'vey shall have power to fine any uncovenanted BllBiBtant for continual miBbehaviour ... 
not exceeding ... 14 dayB l18.!ary [ 381-2 Ja. 

By October 1838 there were nine surveys in progress, for f'ach of which four 
assistants were authorized a.nd, ft'ports the Bourd of Revenue, 
there are at preaent thirty.four employed, and Captain Bedford recommend8 ... the appointment 
of biB son, Mr. J. Bedford, 68 AssiBtant Revenue Surveyor on the ususl 86lary of that grade, 
rupees 250 per mensem, and the restoration of Mr. W. Lane, who was diBmiBBed from Captain 
ElliB' 8urvey .... He h68 8uffered 8ufficiently for hiB fault3• 

The younger Bedforrl \Vas in dne oourse ptlsted to charge of survey in lower Assam, 
where he did excellent work. and was ahsorhed into the loea.l civil service [202-3]. 

There were ttccl(lentK and oceasional csses of migcondu('\. Siddons reports 
from Chitiagong that C.w. Mullin;;4 had, 
on the 11th December [ 1838], ... borrowed a native'B gun to shoot with. which. bursting, 
cut hiB left hand severely between the fingers and thumb. I did not consider the wound 
dangerollB. but as he W68 alarmed and I have heard of locked jaw ensuing from accidenta in 
that part of the body I allowed him to take hiB own course of returning to the city, from whence 
he hu not returned. . .. Suggest he be put on half 86lary ; this appears to me a case when the 
surveyor W68 amusing himself instead of doing hiB work6• 

Shortly after his return Mullins again had his salary eut, being "laid up with 
inflammation in his foot brought on by a thon! whilst doing his duty". He was 
given work in the ottice and had "a little more than a fortnight's field work at 
the coolest season of the year". Receiving little sympathy from higher 8outhority 
he resigned. and obtained an appointment in the Salt Department6 • He was later 
appointed Surveyor in the Sundarbans [ 194 ]. 

Riv{'f journeys by boat could be exceedingly tedious. Leaving C80lcutta on 15th 
October, Kain and Pringle rea.ched Sylhet on 22ml NOH'mber, 
making our trip in a little more than 5 weekB. We came through the Sunderbuncls. being the 
route generally taken by boats during this time of the year. immediately after the rains. We 
remained 2 daYB at Daoca, providing ourselves with proviBions, whilst our baggage boat had 
made up to nB. she having run aground one of the Mndbanks in the Megna. We have had 
no other delay, excepting a very Btrong current against UB more than half the way. 

In m&ny placeBo from Narraingunge to this, we had no tracking ground?, the river ovsr· 
flowing its banks, and consequently had to pull up against a current of Ii knota an hourB. 

On his return journey near Dacoa, Pringle was 
overtaken by a storm on the 20th in8t [Maroh] in the river Kattan6886 ... where I lost 
one of my boata .... Have been obliged to stay .... I will be able to leave ... by tomorrow 
evening. 6B I have another boat which an indigo planter h68 engaged for meB. 

After a journey down from Comilla, Michael was accused by merchantB of 
Tippera of wantonly commandeering their boat. He expl80ined that he had taken 
a baggage boat on 7th ult., not aware that boat had been engaged by merch&nts of Tipperah. 
Entirely empty .... On my arrival at Daoca. some tradesmen of Comillah claimed the boat. 
The manjilO W68 unwilling to return to Comillah. and agreed to carry my traps to Calcutta. 

Matbison. from Midn8opore, oomplained of his senior assistant, Aislabie; 
On Tbumday 16Bt. the 218t instant, it W6B intimated to the whole of my estabJiBhme1It 

t.hat I should go into camp ... 6i kOBB diBtant on the Monday morning following .... 
Mr. AiBlabie Mid he should be there on Monday afternoon, and W68 anawered by me that 

I ezpeoted everyone in camp by 9 or 10 o'clock in the morning. Mr. A. immediately said 

1 from DBO., 3(}..1-38 ; BRC., 13-3-38 (60). a DDn. 623, 18-4-38. 'l1b.enoe without lea"e ; B Rev. 
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"What. Sir. are we to travel on a Sunday'" I told him that the 80 doing W68 not at an n_ 
aary. and that it was surely no great h .. rdship going in one march. But he replied that his 
horse W6B old, and could not go 13 miles. and added in an impertinent manner" I IIhan go 
back to Calcutta; I am getting too old to be knooked about ". 

He shortly aJterwards ... said. "Sir. I am going to Calcutta; I shall send in my resignation 
when I arrive there". I told him ... to put the m .. tter in writing. and after repeating my wi.ah 
that everyone should be in camp on the morning of Monday. I left the office room. 

After leaving the office. I enquired more particularly regarding the distance, and found 
that pOBBibly it might prove to be nearer 18 than 13 miles. I accordingly sent for Mr. Aialabie. 
and told him that 68 the doubt did exist. the ABsiRtants would have till Tuesday morning, ... 
and he replied that he could go on Monday, .. nd rest his home during the day half way. 

Mathison then reproved Ai~labie for luwing spoken rudely to him in the hearing 
of the whole office; 

He replied tha.t it wa.s not intended a.ga.inet me, but ... upon the quantity of work expect
ed by Government .... The work was really too much for him. an(1 he thought he could better 
himself .... I ... reminded him tha.t hiB le .. vin/! me without perrniRSion would invoh·e the 10IIII of 
his &ITe ...... of salary [ 39.j]. He replied that he had no fear on tha.t head, f!.B he had inBuential 
friends in CalcuttA, and woul<l get his salary .... 

Sunday night, .. fter an my baggage had gone off •... an a.ngle,book tha.t Mr. A. had 
previously taken away ... to make notes in the tiel,l Wf!.B brought to me unaccompanied by 8I1y 
letter or message. Up to this day, W"dnesr!ay, Mr. Aislabie iR absent from his duties without 
permisIIion and, I believe. hlWl started for Calcutta .... I submit that Mr. Aislabie ha.s forfeited 
all claim to his 8alary for the present month, .. nd has virtually left the 8"1"\';"". 

Bedforo was told that he han authority to <liRcharge AL~labie in hL~ ca.pacity as 
Deputy Surn>~'(lr Oenl'mll. 

Se\"eral of these asiiiMtllnts held charge of 1:H1n'e.v~ btlfore 1842 j 

l~dmU1l<l iloil"au .. h. of Chittagong 1840-4 
James Bedforrl Goo.lparl;lo, Lower Assl;lom 1840-2 
John Fitzpa.trick Balll80re & Purnea 1838-41; 1842-4 
John Kelso Ciichiir 1841-2 
Franci.~ l\Iorton Dibnlgl;lorh 1840-2 
James O'Donel Purnea 1841-2 
Robert Shaw Puri & Purne!\ 1839-40; 18U 
John Thornton Upper Assam 1838-45 
Wm. Wilson "Tipperah 1840-2 

Amongst the younger men Davpy. Hoppner, and Wm. Lanp diu notable work later. 
On the break up of the Gorakhpnr survey in IS30 Wilson han pas!'led to the 

Ca.lout.ta drawing offioe [lIT, 36,;, 3T]. HI' retumeu to re,'enue "urvey early in 
1833, \Ionn joined Egerton in Monghy'·. aecompllonying him to Hijli in 18:38. When 
Phillips took furlough from Tippera in 1840 and could re('ommend none of his own 
8.8sista.ntl'l for cha.rge, Bedford recommended that 
Mr. Parker ba removed to Midnapore, a.nd Mr. Wilaon (now at that 8tation) proceed ... to 
Dacca. and receive charge of the survey office from Lieut. Phillips .. ,. He i8 ... 6 ateady well. 
behaved man, and WllIlt of energy in the management of others is, perhaps, his chief defect; 
but he is still able ... to ,10 what is reported to remain, either at Tippemh or Hijelleel . 

On the close of the Tippera survey in 1842, Wilson rejoineu Mathison ill ~Iidnapore, 
taking O\'l'r !'harge of that survey when Mat-hison took furlough in 1844. 

By 1840 the nine surveys had been reduced to se\"en, \Iond Bedford reported 
tha.t instc>ad of requiring further I\ppreutices he would find it diffioult to employ 
those already in service; 

All have ~ot of ooul'll9 turned out equally well, but the reports are, generaJ..ly speaking. 
favourable. and those now attached ... &re qualified for every common duty, both in field 8I1d 
olBae. So fsr from requiring the aid of my 80hool [ 3'H ], my present embarrassment iR how to 
provide for the supernumeraries caused by a reduotion in the number of SIll'Wys3. 

By 1842 the ret.rE'nchments following the Afghan wars compelled the Imtimely 
closing of the revenue surveys, and Bedford wns ordl'red to select the most effieient 
8.8sista.nts for the fl'w surveys that were to be kept on, a.nd to put forward the 
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remainder fol' discharge with gl'llotuities. He propo6ed 
that Mr. Fitzpatrick, ... after closing ... at Balaaore, ... allllUDle charge of the Rajamal &. Purneah 
8UJ'vey from Mr. Senior Sub·Assistant O'Donel. 

That from the 1st proIimo Mr. W. A. WilBon be re·transferred to the Midnapore lIurvey .... 
That another Sub·Assistant join the Patna survey, to complete it to the Bame strength 118 

that of Behar when received from Humerpoor, vizt. eight 6118istantB [392 ]. 
Respecting the other _istantB now become supernumerary, or about to be 10, by the 

reduotion of the Dibroogurh, Tipperah, Syihet, and Balasore parties, and those of the remaining 
AIIBam surveys if also stopped, ... the sudden abandonment of suoh extensive survey proceed. 
ings falls with peouliar hardship on the numerous uncovenanted IIII1'V&I1tB .... 

Some of them were educated almost exclusively for the survey department-many have 
eacrifioed their health ... in the unhealthy jungles of Bengal---and all have the strong claim of 
arduous and inceuant duties in the field se690n on a low scale of remuneration .... 

I ... propoae the following scale of donation, ... a small compensation for the sudden 10lIl of 
• reapectable livelihood, and of the fair prospects which every meritorious individual had of 
rising in the department .... 

To Assistants under 6 years standing, 3 months salary 
of 6, and under 7 years, 4 

7" ,,10 ,. 5 
.. 10 years and upwards 6.... 

The donation to those under 5 years standing may appear comparatively high, but ... this 
INdden discharge falls on them with peculiar hardship, for almost every youth on first entering 
the department incurs an expense for tents and outfit of four or five hundred rupees, whioh ... 
cannot be easily reimbursed. ... Supposing all the Bengal surveys to be stopped exoepting those 
of Patna, Bebar, Midnapore, and Purneah, the total approximate amount of donation on the 
propoaed acale will be about 9,000 rupees1• 

Gratuities actually paid to 1!J assistants tota.lled Ra. 7,760. Several good men 
were lost. such as Shaw and Kelso. Two found ('mployment with the Great Trigono
metrical Survey, Nield and Chal'les Olliver, whilst se,-eral others were readmitted 
when revenue surv{'ys were restarted in the upper prm-inces in 1 ROol7. 

R,EYENUE SURVEYS, BO:\IBAY 

Pringle had carried out his experimental survey of the Deccan with a staff that 
was entirely Indian, and for his check survey later, Shortrede used without shame 
the European staff of his trigonometrical survey, which had from 1834 been trans
ferred to the Grea. t Trigonometrical Survey [ 235-6. 383 ]. It was not until 1837 that 
the revenue surveys of the Bomba.y Deccan were put under the able management of 
George Wingate, who had the immense task of raising of an entirely neW depart
ment. He wa.s given military officers for charge of definite areas, whilst detailed 
measurements and records were made by Indian meu.surers . 

.AB personal a.ssistant he was given William Bell. who had been through the 
Engineer Institution [ Ill. 384 ] and drew salary Rs. 240 a month, with allowances 
for office tent, etc., of Rs. 75. After a time Bell and William Price from the G.T·S. 

were promoted Assistant Surveyors with the sa.me status as the military assistanta. 
For intermediate control it was proposed to recruit 
Eaat Indian lads ... with an allowance of Ra. 26 per menll8m each for their maintenance .... 
Mter they had gone through the probationary period which should not exoeed six to eight 
montha, they might be brought on the regular establishment, and their allowanoel thsn gradu
ally increased in proportion to their degree of proficiency, ... the maximum rate being fb:ed 
at Ra. 60 per mensem, with batta according to the establiBhed rules'. 

Government, on the 26th June 1838,II8nctioned six lada ... on an allowance to each ofRa.lIl1 
per mensem, ... and Ra. 10 per mensem for a tattoo [370] while actually out in the diatriot. .. , 
One of th_lads died. and another resigned about September 1840, and ... the Superintendent ... 
nqueated ... Oovemment to bring the remaining four ... on the regular establishment'. 
Butterworth was promoted to Rs. 50, Critchell to 40, and Cantrell and Harrington 
to Ra. 30 each a month. 

I from DSO., 1 .... 11-42; BBC., IG-I0-42 (6). 'BO BO. 110/18« ( 179-82). 'lb., I .... I~. 



REVENUE :O;URVEYS BOMBAY 387 

Owing to continual ohanges amongst the military officers during the Mghan wars 
[ 367 ], Goldsmid, the oivilia.n Superintendent, a.dvocated getting special surveyors 
out from England. Davidson, on the other hand, urged 
the extended use of UDoovenanted agency. ae regimental officers are &lwaye liable to reoall to 
their units. ... The superior olaes of Indo-Britons bom and hl'ought up in the country [ .... ] 
inured to the olimate. and well acquainted with the native languages. while their habita of 
living are BUfficiently frugal to render them satisfied with a moderate salaryl [ 379 ]. 

It was decided to persist with military officers. in spite of disadvantages. for 
"the survey and asseBsment ... will never prosper so well as under the direction of 
EuropE'an gentlemen selected from the Civil Service and the Army". To help out 
the regular staff, non-commissioned officers from the Sappers & Miners were attached 
to the survey from 1843; Sergeants Gooddine anci Hexton as Assistant Overseers ; 
Corporal A. \Vhittam as Sllb-AR~i>ltant OVE'rsE'E'r. 

NOMINAL ROLLS 

Crvn. ASSISTANTS, BENGAL REVENUE SURVBYS 

WESTERN PROVINOES 

Name with Birth &; Death 

ANQUKTlL, J. W. 
ed, CBloutt.a. 

BALL, John 
BBLL, Ch ... H. [ rn, 3701 

b. 1810/11 

BLAttBT t Chaa. A. • .. 
BLYTR. Daniel Thoo. ... 

kd. by motJne .... JhiloBI. 
8-6-57 

BLYTU, Wm. Edward 
h. e, June 1818 

B"'~~,'J8a~\f' 
BRIDGE, John [ Ill, 370 ) 

b .• 1808/9 
d., ;\lymenslngh. 1861 

BROWS, J. A.... • •• 
BURKE, Ch ... Hyde [m, 3~'i 

b. c., Aug. 1802. 
CA.WOOD, Wm. ". 

~::Mr1Jl~J!."t!l-7-37. 
CmLL, Davld Henry [rn, 33:.61 

b., 4-I~5 

C~:,O;~'nf:~B~~~'i!!7~:' ~!J 
e.55 

CIDLI., Pat. 8penaer [ m, 37' 1 ... 
bapt., DIn.pore, SI-1-<J8 

Call.l" Wm. Rlehd. [ m, 37' J ... 
b., 3-~-o9 

eOlITH, Oeo. [ llI, 37' 1 
b., 6-9-08 ; ed. EDglaDu 

D1NIBLL, Alex. ,., 
b. India 18111-3 
d., Calcutta. 19.......&-b6. 

D'&'NI8LL, Ma.tthew 
bapt., Muttra, 31-7-18 

DUI!!, Wm. [ m, 37' 1 

Da su,VA 
DoDSWOB'lH, Wm. ThompiOD ... 

od. BDIIland 
d.J'Liioao .... 118-9-72 ; apd 
67 ; IQ, Blunt ( 77 ) 

Appointed 

llay 1838 

1-8-37 
1-12-16 

1-11-36 
1-1()"'3~ 

1-1-34 

13-11-88 

Oct. 1923 

May 1835 
2()"'12-21 

Deo. 183~ 

2-10-21 

1-12-28 

~-12-23 

4-12-28 

4-12-23 

Se1>t. 1835 

4-12-28 

8epl.1834 

Employment 

from voluntf'f:'r Mopri. to N. Mrdbd. tlU 
reBd. I&IIlC yf'..ar. 

Orkpr. 1837-8. 

D:I;h1M:~~~;~~ ;G~~;:~rr~~rlkrrii~:~S;; 
T.P., 1~42, till re.d. 1869. 

Grkpr. 183(>-8 ; to OrlMa, 1838 [ 3\19 1. 
Grkpr. &; Allbd., 1887-8; Bndlkd., 1839-

41, Blhllr,I842-7. 

Frkbd., 1834-5 ; GrkIJ:'.t AIlM., 1838-9 ; 
~:6~~~'P~~:t;'~i~. Ih&r. 1841-7 ; reBd. 

AUbd., 1831'0-3\1; Bndlkd., 1839-41 ; BIMr 
1841-53. 

Delhi, 1826-3:1 : AIlllgrh . .t Grkpr .• 1833-
8: AIJf& &; alpr., 18311-12; BlhAr, 1842-
W. 

BarelUy : MUI. AUK. tS3r.. 
from ~ladrB8 uns; Up(Jl:'r dodb, 1829-

~31;~?t~I~~~~~3~~~t:~ i ~;~~., 18" 
dlsch. from Frkbd., lIHf-36. 

U.f:'~.,~:, ~:r!,~I!I. n"3~·tI~"r"':d~~1t. 

n:J~:};l~~'1;;~h. ~u~pr.~~~t: tin ~~: 
18~2 ; ('H.toma; Mr7.pr., 18H ; Punjab. 
18H. 

U8l':~.:todl· ~Gt~3.4 :lt3~,;'~' A~l~k~.;. 
183U-~ I ; BlhAr. 1842 UIl ret .. 1~4a. 

Delhi, 1831-3; Mnprl., 1833-.1; kllalNA 

~;;.~~~:t:1 \8J~~ hlt~bl~t~~ 
4; re .. mp., 18U tlU ... d. 1851. 

U.r,per Prow., 1826 tlll dlsrn., 1()"'2-S'; 

N~::.'l~~.&J~lt!I'r;tm·~~iR~~' Svy., 

Ce3~~ :'D:'~:';,'~';'~J:iilt~~\s~l 
till death. 

Central _. 1835-41; Mnpr., 1841-2; 
Punjab, 1i!6'; CustomA. HAnal. 1806. 
~~li~~ 1829-33 }'rkbd . .tAnngr. 

Brlly. " Grkpr, 1lla6-8, 
Uppor'" 183_; Dolbllo 8lkb hon-

~!S:l.:t:~~:U oCtrb!'llif~ 
010. 183 ( !li ). 

'frnm Rupt., N ... ik It"\,, Sv.v .. 18-842. 

Domeatlo 

nat . .on of T. J. A. (1784-
18~2 ) ; Boo. Iof. [ rn •• 02 1. 

Ion of G. B. B. (178()"'l8IO); 
Ben.lnr. 

80n of Condr. Jobn B. or Allbd. 

~~~d~"i:." t~ 1838; 

el:i..b~i~ ~~g~. 'O~'re 
ChamherlaDe; m' l 2nd .. Amt.r., 
~~~lt. ~c!!~ter, wtd. 
m. catherlno berore UU. 

m. before 18.l5. 

"I~. ;!. t· R. B .• U·. Re". 

bro. to Dov id ( IU" ). 

IOn of Lt.·Col. P. T. C. ( 178()... 
1832 ); Beu. InI. who d. ., 

BOB, 4-4-82. 
pr. b .... 10 Mattho .. ( i,.,. ). 

IOU or Davld D" _, " J ... 
bIa wlCe ; ID. Sua A.DD. 

oouaIn 10 HonUo 11' .... [ m .a-J ; ID. _ boI\mo 1847: 
..... clau. ~ Ill. W. r. 
Hut, 01 ~ ClaDal. 
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Nam. with Birth'" Dralh Appolnled 1';,nployrm'lIl 

-----------
DUIIBLBTOl<, John [ Ill. 371 J ... 

b., 23-lHlf 
d., .U1bd., 19-0-6f 

BJ,OUSOlOl, P. K. '" 
Fi'lr.PATBICK., John 

1111, 363, 371 J 
FL.MIStl, John 

FOY,Chaa. Chri~l,opher[ 111,37. ) 
h., Delhi. 2~)- L 2-09 

Go •• , Wm. Frands [ UI, 371 I ... 
d., Mnghr., July 15f6 

GO~~: ~~~~,;.:~: It.%?.7fsllO·'' 

'OB •• ". Geo. 

Gaa.s. Wm. 
BlOOINROTTOV;, O. 

HILL, T .• 1. 
Booo .. , Nalhl. [ [/I, 37' I 

b. t., March U!Or. 

Bun, T. 

J.N~~6a~:u~~: i~~~t!' J7> J 
d., Mrdbd., Sept. 1837. 

LUCUTBDT. Peter [ Ill. l7.1 

McQU".N. Alex. I m. 37' I 
b.I2-HJ5 

JloQU.U, W. 
P J, n, Franol. Fredk. U Irle 

b. and ed., Engla.nd 

l'nlllJU" F. S. P. ... 

PmlBDTON, James Jeremiah .. , 

PD~I.t~~~~~'{!~;~ 
:d ~iiI.B:e~~rJ.', ~7~~ 
d. Allra. 

Ji.OB8B. Jobn Jam"" ( tu, 37' I ... 

SAJrD .. sos, Tboo. ( m. 37' I 
d., Sropr., 7-o-:U .. 

SJ,VlUo, A-
d., Sept .• 1887 

SO~~'F Benry I m'3;~!r 
SIIDLLSL Edw. ( Ill. 37' J ... 

d.. "alcntta. ~37.IIII.d 29 

SRl.LLB. llIcluel [ 111. 366. 373 I 
b .• 1811 ; d .• 20-+-36 

1'aUIlAII, Davld ..• 
bapt.., Agra, 12-5--14 

no ... , Wm. B. . .. 
WBB8LD ... 

b. '" eel .• Eqland. 
Wnrlft'O!f. Bdw. I m. 37' J 

b. e .• A .... 1806 

WlJt~& ::'~t8iid 
WUft. Ales. [ JU. 366. 37' I ... 

~:. ~~.~s:!12-57 

WU'I'f. Geo. Nevn [ m, 173 1 ... 
b., 8-10-17; lid. llecn>le, 

Be ........ JlII1e, 18&7 

ilepl. 1837 ~Ioprl. '" ~[rdhd., 1887 Itll dll<h. 11138. 

Jan. Id:!:l 

~o\·. 1::J26 

3-12-13 

1-\(/-38 

l-ii-:17 

nee. 1,,:].& 
17-1-23 

1-12-26 

2-10-21 

1-1l-3~ 

1-1l-3f 

Oct. 1837 

Fob. 1835 

23-7-23 

1-12-26 

1O-2-3f 

31-1-18 

23-7-23 

23-7-23 

,~. Biographical ,.'1'01<, •• 

BAnua, J/!i:J6; Hrlly., 11:137 till read., 
1-8-37 ; tn (.'Ultoml DelhI. 

IJ('UII .. hlllgr., ,t Grkpr., 1831-8; Agra, 
1040-1 ; Blhilr. IIlf2 till do.th. 

)~3dtA!~r~~tl';:k ~~,I~~:1~}~U:IM13:~~ 
1838 till Ilhw". lK"4!; IJr. l'ulliomJ 01., 
All'". ISH. 

Allbd .• o1< Iln,lIk.\. lo:lk-41; BIII.r. 184~. 

llidbd. 1."11-11. 
MnlJrl. J!'j;J."'i-U; lindlkll. 184.0-1: Bllulr, 

1842-3. 
Mruhd. l83-1- j ; o. map JlRIO. 17 ( 35 ). 
llelhl IS21f-32; W. fronU.r with C. M. 

W &de, PA.. LudhtAna, 1832-6; AlmgI'. 
'" Urkpr. 18~fHI; A~ra &: a.nlVr. 1838 
dlsoh. 1M2; Bind 1844-50. 

G"pr. ,& Patn., II:lU-2. 

~~~2~J,,1~:I~!;,II~~k~\l~1l:)~~:J tl~3~18~m 
df'aUl. 

IlohUkllalltl. I t'S27 LiIl dlM'h., ~(arch 1835. 

1\~':~I;I·M!:1. ~!r::;:: ts~U~3:':c.~~·. 
Srupr., 1834 Ull read. June 11'j3~. 

AzmgT" @ Ra. 100. 
AlIst.. with Beauchamp, Blhir, 1828-9 

[ Ill, 137 J ; Azmgr., HI84-tl; HAnda & 
AllbtI., I"!llf-~. 

. .\zlIlgr., 1836--7. 

v. DlOIImphlcal Note. . 
. urngr., 1836-8 ; Agra. 1 ~:i9-40: Grkpr., 

1841 ; BIMr. IMI-6; PIUIjah. 18f7-52. 

ll~l;p~:: ~~ta~il~~n'i'8ltoclb. 1533-40; 

Uppcr dOOb. 1829 till doath. 

Jtrkbd., ]8.::14; Arkn., IE~S4-o; Grkpr., 
Hl36-7. 

~~~~~m::.':~~:\l~l3 dl:~~;'I~W; re-
AlrdlJd .• 1827 till doath. 

)(rdbd .• 1827-34; .urngr .• 183f tllldeBth. 

Sept.1835 ASDlgr •• 1836 till dls.h .• )'eb. 1837. 

Juno 1835 J!'rkhd .• '" Ilrkpr .• 183&-8. 
June 1888 BAnda. I K3tH!. 

2-10-21 SGO. 1821f-33; with DSO. Rev •• AIIbd,. 
18811-6 ; Calcutta. 1839-f2. 

JUDO 1836 BAnda. 1836-8; Agra '" Mrlpr •• 1889-9. 

21f-12-22 

1-12-21 

Uomeatlc 

naL. "Oil or Jamea F. ( Ij88-

1~~~I~'1f~~~:3:nf.. wbo d., 

eou of t 'ondr. Andrew F., of 
Dollli )lRY.; D1:L lat Moerut. 
23-8-3U, ~rah I'"ew . nl 2nd 
M.""". 15-111-3 •• ' i:"lIIi 
Templelon. 

eon or Dep. ComlD~'. 

.,un of !'\.1I1. MoJ. of 65th UNI. 

80n of ('apl. A. Hodpa; Natbl. 
poulbly (nrden Oveneer, 
Benarett, 1 li60. 

poulhly 1'hOl. Wm. H., who 
m., l'harlotlp, du.u. of Wm. 
IJodaworth ( 397 ). 

1011 of WOI. J. 

pr. Bon of John L., Aut. Comm,.. 
who d .• 1836. opd 01. 

lOO or 811t. Maj. Alu. McQ. 

pr. bro. lo Capt. JohD 

~~.: 7!1~~4:Jr:::8111~i~\" ;J:;~ 
Browue • 

Orphan aon of "the Camera
nLans", 

BOil of A .. t. Commj·. J. C. P. 
b~;;;:JI:~1 ~i.o!.L wl'3.uo.~ 
b.Ua m. J. J. Pembertoo 
( "'1' ) ; 1'boo. m. Mary bolDJe 
IMf. 

800 of Lt. Qmr. or ••• 81b 
DragooDJ. 

80n of tilt. on Madru Elt. 

.:,.Ofl~C· ~J; ~h~~~. ~ 
Calcutta. ItrO-S2. aged 3. 

bro. to Edw. ( "'1') OOD. MlcII.,1 
Edw. d. Mc.rut 1833. 

Bon of John d: Racb.l. 

Bon of CODllr. 

000 of Jobn W. (178i-I808) 
BeD. W. ; m. AUbd .• 2-11-S7. 
Mary IJ&wler. 

bro. to Ale", ( IV,,); m •• AUII1ILI 
Warren. 
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Na",e with Birth &: Dealh Appolnled 

A'ILlBI., W. 

BABmu,u, H. W. 

BOFOBD, JamcI 

BLA~IIY, ArthuT H. .sOY. 1838 

)lUNRV, eh ••. A. [3971 1-11-35 

BOrLKAli Etlw. llaymond 3-11-94. 
h., ('(llcuUu. 2~-1-13 
d .• l'htlll(., 1tl-9--U 

1S0!'lTBI~. Will.... • .. 
ell., KhhJf'fllore Orphan Elt. 
1~3~~U 

BRUWN, J. 
BV'MRRFIII.I) 

CL'RUnoR~. J. 
CLKVBST~, J. 

CROW, Mlc-hacl,l!Ienr. 
awl. Lu.Ha, 1-12-"0 
d., 1~"O!7 

caow. ~U('haeIJ Junr. 

Dl VIV, li Ioh. Thoo. 7-2-U 
h. r., !\ov. 18113 

D ..... "y. Jam('@) Henry 

DT90R, J. ~lHI 
GtJTUBIK, Ch .... W. Joo. 1837 
HA.TWARn, U, W. ... Nov. 1838 

UnOHAl'. Wm. ... Sept. 1837 
b. c. ~lllreh, 1821 

HOrPN.B, Edw. Wm. Dec, 1836 

HORN BY, Chos. ~t. John 

HUDBON, A. R. 
ed., Engla.nd 

RUD.ON, Chrl,lophrr K. [ 3501 Nov. 1832 

Uuoso:., "N. J. 

IYlY, Wm. 1837 
b ••. , 1820/1 

KAIN, l'hoo. 1--1--30 
d. 18tO/7 

KlILOO, John ... 17-1-37 

t';j~~~~~~~ b.rore Aug,,1868 

LAn, Wm, Feb, 1832 
b. e., 24--9-21 

MOD~::t~."8al~u~t~t~~;_22 
cd., Enghmd 

MACORBOOR, E, 
M.t.SOOIll, Loul. ( Lowill ) 1-11-38 

d., Serampore. 1~H5 
)fl0B ... L, lI<>bt, ..• Nov, 1898 

b, e .• , Feb., 1819 

'YlODL. Benry Louis 
b" Ft. Wm., 1-7-27 

MOHA'I'T, Jamea Wm. 

MOB~OIll, Franclo Anlhony Ilea. 183t 

MULLIIIIO, Ch.l, '" 1-11-38 
b, e" 1809/10 
bapt, CalcutlA, 10-+11 

};lIlployment 

Mnohr., 183H-U; Mdnpr., 1899 1.111 dill.h, 
Ikc. • 

Ctlk. till <I1 •• h .• 31-I-CS, wllh I ... lJuoo 
6 y. BN\·h'e. 

SA:~II;~A8~'H4~ltlnr.r·dlB~8h~'i~~3 ~bAu1: 
('omltr., U142; Hep. Collr. Allam, IS'G. 

)l<InJlr, &< J'url. 183841 ; U, Aaaam, 1M3 
\U1 dl8ch . .N U\O". 

Orkpr. 18~:"'8; 'fdnpr, &: Cult.ack 1838 
UII dill.h. 18~2: drew pion Allbd, oh., 
IIRIO. 17 ( 60). 

dlom, GT!!. 1833 r 384 J ; dmD, OUO, 1833-
... ; .ltf'v. Mv)'. ('htl,,"., 183-6-0; In ch., 
18~O 1111 dJ,ch., 3()-l-U. 

llalRso~ lR..&O till lilac!!., 1842. 

TJlllra.. It 1)lIrl, I f437-9. 
L. Assum, HUI-2. 
:\(tlnllr. (\' BIRr .• 18:\0--10. 
QM(I.'K I)(·"t. :--IauJlor &: Xarhllda. Road., 
1~:J2; (·htOg. !le\". Svy., 1838-8, 

1Jf'11. t ·oHr. (·nlcuUn.: Svy. of Suburbs, 
I ... ql-ti. 

Dom .. lIa 

pr. kin to J. A., enp, of 
.'mboata, Calcutta. 

nit, Ion of Ju. B., nl!lG. 
( '0' n.6 J, 

pr. aon oC Contlr. Peter D. : In", 
AUbd., lR36, ODd kin 10 J, B. 
or SoU Dcpl. 

old. bra, 10 Arthur ( IUJI ) rn" 
l'huDGr, H-IO-H. Mn. M. 
WhJffrn, wld. 

m., lot, 27-2-37 EU .. 8ne1l' 
m., 2nd, Sar8h Lourll. dao. at 

Henry R.ndolpb, botb a' 
Chlllaiollll· 

pr. kIn to Jam". U. (1788-
1828), lien. C'O\'., olld la hill 
Deph. John, 'SO. ( 326.., J. 

sur\'tl. Cnlcutta. eulmrbs undl'r his father .on of above. 
till Iliach .• I~('h. IS",U. 

"lclnJlr. & Lo" t'T Uengal, H~n-57: cb. 
Hp\,. Svy. Jlurlh·.i fWIlI IM57. 

('lItta('k, 1 .... 38-.:&11; !\foRlzhyr, 18"'0; L. 
As8U.III, 1"'-17 tlU (U~m. 1861. 

mchir, I~H, 
Chlg~. &< "rppra .. IS37-~\' 
~fdnpr" 183()-~O ; 'fpprs, &: l'htllg" 1840 

till dlsch., 2~-1O-·13, 

e~ l~u!~)~r~l~l~((.r~k. t 1.1 Sfd~~~~~::7~~'; 
Siiron, 18U-6 ; 24·}'arg, from, 1860, 

Chtg~. &: Ill"" )~35: tUl dlocb,. 1842; 
re·.mp, bind &: llhlkd, 

Mnghr., IS;17-A: Tip,", 1898 1.111 dillob., 
1840, 

Chl~~., 1837-8; Chedub. &: Aky.b. 1840 
tUl re8el., Dec. 1842. 

from BOO. Calcutta; ch. L. Asso.m. 1832-

!';'p'e8~':;~~~Ki:i'H:I[~~m 1838; later 

ch. C'hebuda &: Akyab. 1840 1111 rood,. 
July 1842. 

Mdnpr. &: Hooghly, 1837-47; Europe, 
1847-0 ; r ... mp" 1840 till rcod., 1883, 

\'lIrl &: Sylhet, 1830 till dIBch .• 18U; 
Mdllpr. &: Hoo~h1y, 18H till death, 

IIJ!~~~ ~s'7\:lItIJ~~~:, rr'~!:~~ ~:.!:::~~ 
CAchAr, 1-1>-42 till dlocb" 1848; r.·emp, 

1847-53. 
llglpr., 1838 till dlsm .. Feb. 1838 :re·emp. 

)[dnpr .• Oct. 1838 WI abB, without leave 

ll'1I~:1-~~d:~ Jrn~~i r~~~~h:.·:~&: 
ror U. A .. am ~vy. ( te8 ), Oct. 1840, but 
tr. 10 L, A .... m, 1841-2. 

CnU.ck, 1837, 
Mdnpr. &: Hooghly. 1898 UII dealh. 

Tppra. &: Chit"" 18tO IUI d1ach" 18U, 

dillch, I'rom OIpra. nov, Svy., 1842; al. 
OouhAlI, 18tO ; tranalator to ADO" 18li6. 

U. A ... m. 18H; DIor. tW dilch,. Nov" 
18U, 

C~\~')~lmrilJma~ b:.\r42~""" 
C~8':!:ta?,tk" 1838-41 ; Purnea &: BjahL, 

pr. Ion or Edm. H, (1787-
1819). or or Wm, H. ( 1796-
1826 ), both B.n, Inf. 

P!ito~;', Bg:k~fta,N::~~ .!a 
3 8008, b, 1817120, 

pr. bro. to aboye. 

pr. bro. to a"ove. 

IW66~au, d. KrlllhDBg.r, March, 

~~~2~o£:U~·~ln~Blr~acca. 
''karrl:: ·EI~~n~':DJ8!.1~~27. 
m., 2nd., EI(,Mor, before HUt. 

Ban of l'. n, W. L, (1786-

b~itt ~noJ.~ ;a.bj: m"" 
81mlR, ) 7-&-48, sa!\,' da,;: 
of lsaac Lt-mon. 

lion of Thos. ~fcD" HCI. :Mar 
Hooghly Pil<>t, wbo len India: 
1840, 

oat. oon of Thoe. 111, (17 .... 
1829), 1100. Tnr.; m,. D...,..., 
1~1141, Hannoh DouC1ltt. 

lOll or Sgt, Henry M" Ont. 
Dopt.: m" 0811hAII, ~12-4", 
Marp",t d.u, or Ch .. , Joo ... 

lOll or sgt, Jas. M" Or(!, Dept.j 
Ft, Wm, ; m .• Calcutta, 8-10C61 
1.0_, dau, of H, W1l1Iaawm. 
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Namo with BIrt.h " Death Appointed 

HIILLINB, Ch ... Wm. Nov. ISSt 

NRLD, Ch ... Brldgman HUIIb 1838 
h. c., 1-2-21 

Num, John ( Jam .. , ) Nov. 1841 
b .•• , May, 1823 

O'DOIIIIL, Jam .. Hugh 18-12-36 
h. Coo Dec. 1819 
d •• Br. N owgoog, AIIam, 

22-4-72 
01'l'O, Goo. A. 1~1 

b ••. ,1826/7 
doo Calcutta, 17-8-48. 

O ... It, Wm. Louis Oct. 1898 

P .. OB, H. 1-10-37 

PARKB., John A. S.pt. 1819 
b., 20-10-04 
doo BlJiproo 1i>-12-68 

PmLToIPS, Aontllony... 001.1841 
b .•• , May 1824 

PHlLLIPB, 3. 1841 

PlII'l'O, Th"". Ed, •• 

POBTROU8, K .. \. ... Oct. 1836 

PIIIlIOLB, John Robt. 1-1H18 
b. c., 1819/20 

PlmrOLB, Waltor Hove.dan 1841 
b. c., 1821/2 

Soon, R. H. 12-3-38 
Sn .. 
Sa .... , Robt. St. Joho May 1838 

b . .t; od., Enllland, 

SJmIl, Anlbony 16-1~7 
b. c., 1819/20 
dro. In BurruI R., 

81-3-50 
SIO'fII, Henry HalUond June 1885 

b. c., 1813/4 
do, Akyab D .. t., 12-4-1D 

Smra, Robt. A.. 1-2-41 
b. c., 1825/6 

Itunat' 
IIWlNBY, Oeo. B. 001.1841 

~.~·il::~~. 
SW1DY, John... ... 17-1-37 

d., AMam, Nov./Deo.. 1MB 

TBO.,..,.Ol<, John ( l8! ) Bopt.I836 

II&VI 

Tvan.,H. 

"'.l.ftO_, F.C. 

Employment 

Chtllll., Purl .t; 8ylhet, 1886 tUl md., 
18fO; s.n DopL. 18"; 8urvr., Sundar· 
bana, 10 1862. 

B~42 ~ O~.~r~8~, Itlfl8 dIIU:!oolij'~·2-~· 
ad. Kdrpr.;CAchAr, 1841 Wl dIIch .. Dec. 

1842. 
Cuttack .t; Mdnpr., 1886-41; Pumea " ltu ::.:tt~I, 1841-53; oh. varloua avya. 

Mdnpr . .t; Hooghly IUI dealh. 

Chtgll . .t; Cttk .• 1830~; Mnahr .. 1889; 
Tppra . .t; Chtgg., 1840 lID dlschoo 1842. 

Monllllr .. 1837 till rood. Feb. 1888 for 
.ppl. Custolll9. 

E .. i:~~'1:~e.~Bfi_~H'l:i~ w:r d .. B,:~dm~: 
1840; re-amp., 9-10--44 as dmn. U of • 
hlllh order" ; Blllproo 1848-50. 

Bltulor 1841-1 ; reodoo 1868. 

Blar., 1~1 till dlsch., 1842; !'ram 1843 
to '47 with Rev. Bu. ou maps or L, 
ABanm: Rev. Svy. 1817 till after 1858. 

Li .... Ast~.'::, 51:.t!!.;V~e ~~k ~~~~1. ~~ 
Comnr's. o.IHcc, Gauho.ti. 

Chtlll/., 1lD1I1lr., Mdnpr., 1836 Wl md., 
Yareh 1842; rc·emp., 18'4. 

Purl, sylhot. Cttk., till dIIoh., Ju.el842; 
re·emp., N. Bengal, 1846. 

C:~~~I ~!lllc~t~h"11~~. c~~, 
Bongal .2 Arakan ~846, till diem., l:A:i. 

Honghyr, 1838. 
Tppra., 1841 till dlBoh., 17-643. 

~:U.~ 1~~~'i !f::;: i:~ ~~ ~ 
dIIeb., 1843. 

Sylbet, 1837 tID dlJch., 1842; n-emp. 
PulOoa 01: Roj.hl., UII death hi camp. 

Bifelhl~et8ae8"rB.!:.~&6.~[~~Wi, ut 
dllch., 1842; re·omp. 1850 Wi death. 

N. Beogal, 18411-58. 

Tppra., 1836-41 ; OD. to B., Rev., 1&-1-41. 
CAchAr, 18H, tU! dIJch" Bylbol, Nov. 

1842 ; Mat. MOBter, Bylhet Beh., till re· 
Imp. !'ram Jan. 1846. 

S,lhot .t; CAehAr, 1887-18; Hdnfr. 01: 
d~~Y' 1844-7; Aaoam, 184, till 

OTS., 1832-6; ChlllK
tib 

188H h ch. U. 
&,,::.,~~~.t.1838, appd., nb-Aut. 

Tppra., 1836-7. 

~8~l1':::P~ ~r ~~:,;. ca~ '1'=. 
1887 ; cuI.. ~ Sndrbna., I~O. 

BIIr. till dlJch., 1842, .. Ub!Mo thaD 61., 
service. 

W""IIO", TIlo •• Bd ... 
Wn.aOll". Wm. A.. ( m, J7a ) 

1-11-38 Mdnpr . .t; Hoogbly, 1842-6. 
o. Blographica.lliota. 

Dom .. tl. 

II!.'! I.t, Chllllll.. 211-1 I-as 
JII&r ..... 1 Brawn; m. 2DL 
8-1-41, Calcutta, E11"beIII 

f:f~r'~ s~enlla, 
... ·hI·ta.. oC Franc" = 
( JB41. 

18U, '''D., Arakan. 

pr .• on oC Mth"r O. [1782-
1824 I, Ben. Inf.; and hi. wlr. 
all. of H. Y. Hearsey ( 11, ~"4 f 
aod thna bro. to John, who cL 
Moulmeln, 21>-7-53; m .. Chin .. 
24-12-U, Hannah, dau. oC 
J. C. Flak. 

IOn of Wm. P'I m.. Aara. 
1_01, C.thar\ne Manual. 

100 of RobL HoweU P.; m. 
~u.,t~a~~~dr::'hJo.: 
b~i~ ~~hg~Io~:':W. re-emp. 

·~~~5~· D"J' .. rir:.i~ G~ublJa 
Mackenzie, wld., dan. :,<:p M. 
Aualer. 

pr. kin to H. A. P. who d., 
Calcutta, 0-7-59 ; of Customs. 

IOU of Robt. Pit m., Kldderpore 

.i!~~~t~m. ~=. AmeU., 
bra. to John (...,,); m., Cal. 

~~.u;,3B:;;!~ers. CaroIlDl 

pr. .on or Murray B~, dmn. 
~ office; m., t,.;ilJcutta, 

Bea~: ":',~~h~·· 

bro. to John ( loC.); m., beCon 
1860. 

bra. to Oeo. ( IVJI ). 

m., Calcutta, LouJa. HIDDAh 
Plllon. 

10 Europe vii AlulndrIJ, 
7-2-64, 



CHAPTER XXIV 

INDIAN STAFF 

Surveyars &1 Explorers - Revenue Survey.~ - Office &! Work8hops - Khalaail &I 
Followers - Guards &1 Escorts. 

WE have told of the reluctance of IUgher authorities to employ any but their 
own European servants on surveying or map-making [Ill, 388]. By 1830, 
however, with Lord WilIiam Bentinok as Governor General, both the Court 

of Directors in England and the local governments in India. were ready to encourage 
the employment of educated Indian~ wherever suitable [ 342]. By this time the 
use of the term" native" to indicate a.ny person born in the country had gone out 
of use, and the ~lIrve.\· rolls reserved the term for Indians alone, describing others 
born in India as European or, when of mixed race, East-Indian [I : 283 n.8]. 

Though Everest had an immense devotion and admiration for the lascars, 
followers, and skilled artisans, who worked 80 devotedly for the Great Trigono
metrical Survey, he was at first definitely sceptical of the worth of any Indian for 
profesHional work in the field, for he regarded them generally as lacking the 
capacity either for high precision or self-sacrificing zeal. 

Thesc views were con~iderably modified by the influence of two particular 
individuals, who served him so well and faithfully, and revealed so much of his own 
passionate zeal for the ca. use, that he regarded each, in his own line, as incomparable. 
The fir~t Was the mecha.nic Saiyad Mir Mohsin Husain, who from humble beginnings 
had acquired great skill in t.he construction of high-class instruments and dealing 
with their troubles with exactness, understanding, and even genius [ 125]. The 
second wa.s the Bengali computer Radhanath Sickdhar who came straight from 
college with so much natural talellt and willingness to learn that he not only acquired 
a. complete understanding of all the a.dvanctld mathematics and principles of geodesy 
that Everest waR able to teach him but proved himself ha.rd and active in the field, 
and a first-class observer ~ith all the instruments [ 340-1 ]. 

Wa.ugh writes la.ter of Radhnnath and a second Bengali who joined in Itl40; 
Babcos Radanath Sikdar and Ramdial De were both appointed Sub-Assistants. The 

former achieved brilliant sucoeBB, the latter failed. Butoo.Radanath Sikdar became in reality 
~Ym~ghly Europeanized, oo' being of opinion that no native could suooeed as a sub·aaaistant 
¥m~ he surrendered his caste and prejudicesl • 

HI From his close association with Everest Radhanath acquired such a complete 
command of English that in later years many of his letters on professional sub
jects might almost ha.ve been \\Titten by the great man himself, except for absence 
of the characteri~tic flourishes. 

Note has been made of enterprising Indian travellers who had brought baok 
information from beyond the mounta.ins of great geogra.phical interost; pioneers 
of the trans-Himalayan explorers who were to contribute so much in later years 
to thc geogra.phy of Central Asia. [ Il, 40, 353-5 ; I\", 290]. For his adventurous 
journeys through Afghanistan and Turkistan, Alexander Burnes had the assistance of 
two India.ns, Mohammad Ali from Bombay, a.nd MUIlBhi, as he liked to style himself, 
~foha.n Lal from Delhi [ 274]. Bm'nes records that Muha.mmad All 
had bean educated in the Engineer Institution of Bombay under Captain G. Jervis [ Ill, .18.1 ]. 
.oo He passed safely through the deserts and dangers of l'artary, and now moulderd at \'ellore 
[surely Phillaur 1 where he died of cholera while accompanying me to Caloutta~. 

1 DOn. 691 ( 187 l, 2;-10-06. • Bol:Aara, I ( ix ). 
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Mohan Lal was not a surveyor, but a most intelligent, live, young man, who 
maintained a detailed diary of the joumey through Kabul, Bukhiira, and Meshed, 
and the return through Herat, Kandahar, and Peshawar [2.76]. He was the son 
of a Kashmir pandit who had settled in Delhi, where Mohan Lal was educated 
under the aegis of Charles Trevelyanl r 3 I I]. His fa.'icinating joumal was published 
at Calcutta in IH34, and gives a vivid account of TurkiHhm and its peoples. 

REYENUE SURVEYS 

Until the conference of 1833 had placed the khasrah surveys of the Western 
Provinces under control of the professional surveyors, these surveys had been the 
responsibility of the civil revenue officials working under the Collector. The pro
fessional surveyor, with hi>! three or four sub-assistants, and in a few cases one or 
more Indian rnunshis 01' mut.'mddie,~, confined himself to the boundaIies and main 
topographical features which wel'e t,) serve as control for the kha-arah measure
ments of the fields. In actual practice these latter were carried out with little 
reference to the professiona.l survey, which alone ga.ve a full picture of the country 
arid its true area within the surveyed boundaries [ 205-7, 2 I1, 229-:lo ]. 

To promote speed and economy India.n surveyors ha.d already been employed 
on the professional survey, and Brown reporls from Bulandshahr that 
six mootsuddies have beenoo.instructed in ... the use of a circumferentor, keeping a fieldbook 
in English, protracting on the maps their work, calculating the same in English figures, writing 
and printing the names of villages in English, and partially to write and read the Hindoostanee 
language in English; in fact, everything nece886rY to render them competent to the duties 
which before fell to sub'Bssistants and apprentices. ... The whole expense of the survey now 
only costs 46 rupees per village, or one anna per acre [ Ill, 389-1)0 ; rv, 346 ]2. 

Herbert strongly supported this means for 
both cheapening and expediting the ... survey. The mootsuddies placed under his tuition ... 
have ... fully justified the expectations .... Captain Brown's experience of their capacity and 
docility3 has induced him to recommend that they should be even entrusted with the more 
important duties of the survey. ... It would be necessary to establish a series of grades with 
gradually increasing salaries, so 68 to give them a motive for exertion and good conduct·. 

The most imporlant change introduced at the AIIahabiirl conference was to 
gi \"e the professional surveyor charge of the khasrah survey, and the training of 
Indian measurers to work 011 sound technical principles, much in the same way 
as Fisher in Sylhet had improved the work of his amins by the introduction of 
compasses and chains [Ill, 147-R; IV, 2II, 213]. 

Wroughton made an experimental survey near Mllttra and recommended that each 
sub-assistant should have charge of a khasrah establishment of "12 mootahseeddies 
and 30 mirdhas" to "measure the fields and class the varieties of the soil", and 
keep pace with a profesRional survey output of "1000 pukka beegahs (of 3600 
square yards) per diem "5 [ 230-1 ]. 

The conterence decided against setting up a central school for the Indian sur
veyors, but to leave each surveyor to recruit and train his own staff. Bedford 
calculated that an outtum of 1000 square miles of professional and khasrah survey 
could be given by a survey staff compIising-one Surveyor in charge--{)ne assistant 
Burveyor--two Rub-assistants for professional control and supervision-and an 
Indian establishment of-l head native surveyor @ Rs. 30--25 native surveyorB 
@ Rs. 10 and 20, Rs. 375--140 khalassees @ 4. to 6, Rs. 700. Though the Indian 
Burveyors would be largely recruited from the measurers previously working under 
the diBtIict officers, it was hoped to attract many of a higher class; 

Instructions have been given to the Surveyors for entertaining scholars without delay to 
be instructed on European principles, with a suggestion that while under tuition they reosive 
7 rupees a month, to be drawn in contingent bills until 1st October next .... I...proposed that 

1 Ch ..... Rdw. Trev"lyan ( 1807-86 ), BCS. ; Dolhi, 1827-31 ; Govr. of lIflldr .... ; DN B. I no. 40 pcr oq. 
mile; from Brown, 10-:i-31 ; &TO., 28-~1 (33). 3toachability. • from DSG., 17-8-31; &TO., 27-12-32 
( 211 ). I from Wroughton, lIfuttra, 1~32 ; "TO., 3-7-32 ( 49 ). 
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10 rupees monthly pay be allowed from 1st Ootober next to each sdlOlar who may then be 
qualified, ... and subsequent promotion ... will be made at the discretion of Surveyorsl . 

Each surveyor was allotter\ o.n {'stablil:lh.ment grant for hL~ party, II.nrl wa.s 
allowed discretion to vary the number employed and the pay of individuals [340-7. 
40 9]. After a few St'a!!OII" thE' hel,u'r men recruited on the initial pay of seVE'n 
rupeE's, would risE' to 11.8 much as R". :J5. or even Rs. 40 a month, though Rtephen 
reports that he oftRlI found n mntliltddi just recruited on Hs. 7 would give "jURt 
as good work as those who receive fmm RA. 20 to Rs. 30 "2. 

Difficulty waH t,xp('riencE'd in eullE'ct,illg surveyors nnd mE'asurers-about a. 
duzen··-t.o accompally Patrick ('hill to Akyab in 18:14 r HJ7 ], and Bedford expected 
that one or two native surveyors only will volunteer, as the prejudice of the up.country 
natives against the eastern provinces is very strong. ... 

The deficiency might be supplied from Captain Fisher's former survey establishment. 
His native surveyors never used the theodolite ... nor protracted their own work, but can 
readily survey with the compass, and would therefore answer for the interior, or detail, survey, 
while one efficient native surveyor who has volunteered from Saharan poor would answer for 
the boundary work, superintended and checked by the Assistant in chargeS [rn, Lt/-B]. 

When Thuillier started the "urH'"" of the ,Jaintia pargnnfl8 he apprE'eiated the 
training whieh Fisher had gi\-en the local amin.~. a.lllj all the surveyur~ of the 
Lower Provinces WE're quick t,o prolllute intelligent. measurerll, or la8car,~ ami kltalii,~is, 
mostly Bengl1lis, who showed pl~rti(,llll1r aptitnr\e. Mathison rl'ports on seven 
surveyors who had bE'en three nlOllthR ill hi" p;~rty on I:t,.. I () each; 

The two first can work traverse, though not with correctness. They ean sketch and survey 
with prismatic compass with tolerable acpuracy, and plot their work, The others ... can take 
bearings with prismatic compass, and ha"e a slight notion of keaping field accounts4• 

Tu-o years ll1ter he recommenrls othrr~ for promotion. Two with nearlv four 
years' ~ervice-dmwillg H,H. :!O ea.ch--eonld take angle,; by theodolite "toierably 
well", and by compass "vl'ry we\l" -" cnn ealculate an'as by scale and compass, 
and protract and finish survey" very well". 

Siddolls f!~portH that one of hili s\ll've:'o'or~, Muhammad AIL 
has served as khalasee, tindal, and native surveyor on the Chittagong survey since Nov. 1st 
1834. He is acute and industrious. His only failing is a somewhat petulant temper, which 
shews itself now and then in passion with his equals, and sulkiness with his superiors, but 
when this is known, he is easily managed, and if he goes on as he has begun he will be a valuable 
acquisition to the class of native surveyor. Salary Rs. 12 a month. 

Periodical qualification reports were made to the Deputy Slll'veyor Genera.l, 
whose sanction was necessary for promotion. ~nryeyol't! were tmn"fE'rred from one 
survey to another as occasion demllnded. 

The general standa.rd of wurk (If the khasrah (ll/lillS wa,. fnr het-ter when they 
worked on contract nnder the control of the SlIl'Vl"YOl'8 than when left with the 
district aud settlement uuthorities; .. tilE' aumecns 'ill genE'rfll will be found "ery 
intelligent and willing to do whatever is ordered "5. There was a lot of fevE'r and 
other sicknesH, and Mathison reports that in HijIi, 
of nine good ameens who were induced to oome from Burdwan, six died very shortly, and the 
remaining three were so ill as to throw up the undertaking altogether after measuring a great 
portion of their villages ... , Three fourths of the ameens have been laid up. Many are now 
ill, although they have left that district some months, and several a.re not eIpeoted to 
recover .... The climate of Hijeli is in truth an opponent not to be overcome8 [ IB8]. 

Siddons writes from Chitt8gong that at the begiIUlillg of t,he month 
cholera prevailed in Mr. Owen's camp. Two men died and three others were HO weak that 
work was stopped till the 10th inst.!... hope his quitting the boats in which his party have 
been oooped up since the end of January will have the effect of shaking off the diseaae7• 

Most survey partie8 hlld Rll Indian doctor on the establishml"nt. As often as not, 
however, when a party was overwhelmed by some loclll epidemic, the doctor was 
amongst the first casualtie!l. Pa.rties were authorized t{) engage" ony trustworthy 

1 from DSG., 15-0-33; BIlC., :!·-!)-3:i ( I~ ). • DLB. 37/53 ( 2), I-W-39. • from DSG., 9-W 3. ; 
BTO., 21}-11}-34 ( 1-2 ). • DLI!.. 37/0&6 ( 76 ), 1-10-38. • frolD DSCl., ~1:!-41 ; DLIL 36/7 ( 331 ). • DLB. 
37/47 (fi8 ), 1~10-40. 'DLIl. 36/43 ( 15 ), 13---4-40. 
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tna'n of that 0Ia88 ... on a salary not exceeding 20 rupees per mensI'm "1. ThuHlier 
obtained from the Civil SlIfgeon of Sylhet the ilervioes of 9 "nlltive doct.of, t,he only 
man of the kind available: the Ralllory recommenned is 6 rupee!! per mcnsem". 
His qualifications were "ver~' indifferent ", and it i~ h8I'nl~' snrpriRing that he WIIs 
.. only enterta ined H S fl II'm purR ry ml'a,sn 1'1' "2. 

(}J.'I"Wf: &. \VORKSHOPS 

Though Indian writers were employed a~ juniur copyist:; both at headqllarter 
offices and, when authorized, with field parties, the great majority of the clerks 
employed in the Sun,e,vor General's office were Emopean or "East Indian", Some 
of thE' verJ beilt (If thl' nraughtsmen wen' T nclian, hilt. were almost a, .. difficult to 
find as the East·Indian",. though generally mol'l' ('ontellt with their p!\~' [ 336-7 ], 

An account has beE'1l given of the Bengali comJlutl"r~ working under DI" Penning 
at Calcutta, and of their rE'signllotion in n. body to accept bl"tter paid posts under 
thl" Revl"nue Dl"partml"nt [337-.,p]. There Wllo~ no grt'lIot difficulty in recruiting 
others to replace them. though no genius wlIoa fonnel to emulate Radhanath Sickdhllor, 
who was only pl'l"vented by a. ;;pf'cia.l incrl'ase of pay from lea\;ng the department 
to bl"come a school tl"achl"r 13.P -2, 375]. Thongh Rhorkl"r\ at firAt by thl"ir dress 
[ 339 ], Everest writes kindly of hi~ ('ompnter,; ; 

I have never seen persons more amiable, who have a more strict regard to the truth, greater 
sobriety, more amenity of JIlI!.nners, and more general intelligen('e, combined with modesty ... . 
The youths educated at the Rindoo College stand proudly pre.eminent in these respects ... . 

But the Government of India are not so Rha\low.sighterl as to be insensible to the worth 
of persons of this class. I never succeeded in training half·a·dozen of these College o!\eves in 
my Computing Office, but a sudden call comes, and they ",re all drained off in a body to fill 
high and responsible situations in the Revenue Branch, on salaries exceeding those which I 
give in the ratio of 9 to 1, thus crippling my operations for the time being ... , 

At Calcutta the Bengali oIleves of this claB8 have an almost insuperable dislike to quit 
their homes and their native province; wherefore to employ them to any extent .. ,would be 
by far too costly to be thought of8. 

Pre-eminent in Everest'!; regard was M()h~in Hllsa.in, from the jeweller's shop 
in Madras, who rose to become hi,~ \I"ading ill~trumellt repairer. and tu succeed to 
the post of the Company'l' Mathematical InHtrnment Maker. 'L'o assist him in his 
travl"lling workshop Evefl'st recruited up- ol1ntry ca.qJenters, Hmiths, fitters, roost 
of whom wl"re placed at Barrow's di~polial at KaliiilJa for rl"Col1structing the faulty 
BKtronomical circles r 130 2). Since the C'alcutto. workmen han the Rtrongl"st objec
tion to moving up-('ountry, even for 110 few month.~. Everest hOn'owed men from 
ordnance depots and magazine!:!, 80 that. Barrow had with him, 

1st. Sub·ABBistant Seid Mohsin, formerly designated Native Artist, a person of natural 
genius and great quickneBB, the first native practical turner and mechanic in India, and inferior 
little, if at all, to Mr. Barrow himself, except in a knowledge of what are called the secretA of 
the trade. 2nd. The head native smith of the 0.1'.8., establishment of artificers, ... Kusiali, a 
young man far above mediocrity. 3rd. Ramdin, a subordinate also above mediocrity, 

When, on the conolusion of the base·line at Seronj, the portion of the establishment ... 
shall be free to return, he will have also, not including oa.rpentel'll, 

4th. Ramdheen, head carpenter of the Surveyor General's office, who has been trained 
up in my workshop to be an able turner and workman in brase and iron. 

5th. Jewahir, a very able and expert turner, fileman, and smith [ &nd two others]. 
In addition to these ... I have applied to ... the depots of Allahabad, Cawnpore, Agra, Delhi, 

and Fatehgarh, to send to }(alian6 two ... workmen in br6BB and iron, out of which ... ! sh611 be 
able to oelect two or three4 [ 130 ]. 

Everesl wa...'i warm in praise of the Rmith, ,Towllohir, who, 
when quite 6 raw village lad, WIW! one of the assemblage of heterogeneous elementA ... driven by the 
dearth of 1833 to oeek employment wherever they could [l6. 408) .... He came ... 68 a common 

I I)On. II~:I; DH(J.'. C". 92 or H-II-42. 
3~2 ( ~6 ·IlH ), 14-·1·31<. 
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oarrier on 5 rupees per month, and as he was rathor shy and retiring some montha paued away 
before he oame into notioe. When, however, the aoaffolding mast had to be ereoted, his value 
and natural intelligence soon made themselves manifest, and he was apeedily rol_d from the 
irksome duty of carrying loade by being traneferred to the forge. 

At the termination of the approximate operations of 1833-4, an opportunity offered itself 
... of giving him permanent employment .... The sum allowed ... was Re. 11-2-3 per month, 
but in the first instance I did not ohuse to pay Jowahir more than 8 rupees. 

The progress of this young man now became most rapid. He seemed to have a read.i.n_ 
of conception, and a knowledge almost intuitive of all the tools and machinery of my work
shop, ... and, with a growth of skill almost inoonoeivable, learned to give that beautiful finish 
to all he turned his hand to, whioh made it d.i.ffl.cult to distinguish between his performancee 
and those from which he copied, though from the shops of the first-rate London artiste. ... 
I no longer delayed to give him the full salary allowed .... 

When other workmen joined me, ... and he had an opportunity of comparing notes 68 to 
their skill, and the wages they received, with his own, ... the only condition on which I could 
induce him to remain W68 that of equalizing his pay with theirs, ... at my own cost. 

There is ... hardly anything to which this young man would not be equal if he had in his 
boyhood a knowledge of English. ... The merit of having drawn him forth from obscurity. 
and of having taught him practically all he knows, is, of course, entirely due to Se id Mohsin. 
who amongst ... all cl68se8 ... is looked up to with a reverence little short of idolatoryl. 

Khaliisis & FOLLOWERS 

Everest often expressed his unbounded admiration for the trained followers of 
the Great Trigonometrical Survey, whose spirit of loyalty and devotion-first 
instilled by La.mbton-persisted in every branch of the department more than .. 
hundred years later [Ill. 396--9]. TIlls spirit of service was jealously fostered by 
Everest and amongst the rules by which he stimulated esprit de corps was that 
which forbade the use of "the foul na.me of coolies when referring to the regular 
servants of the department". They were to be called la.scars or khalasis [ 169, 408 ]. 

The word cooly is really a very harmless one, and had at first been used by 
Everest quite contentedly [ 1II, 397 ], but it implies the um.killed labourer or simple 
fetch-and-carry man. The Indian working man ha.s generally a special trade name 
indicating his working tool, such as biUJar, or shovel man [183]. The lascar or 
khalasl is definitely a handy man of skill, able to turn a pair of hands to any of 
the many essent.ial tasks that fall to the surveyor's profession. The erection of flags 
on recognizable points-the shewing of heliotropes-the pitching and striking oC 
tents-carriage of scientific instruments-their erection iu position-the dragging of 
measuring chains-and a multitude of other tasks that have to be well done if the 
survey is to be a sllccess-a.ll these fall to the khaliisi. Those who shewed specia.l 
a.ptitude were encouraged to become specialists, with prospects of increased pay. 

The strength of the department fluctua.ted, and there were times when large 
numbers of new men harl. to be reoruitpd, but with a nucleus of old hands the right 
spirit was passed on. When En'rest ('ame back in 1830 less than fifty of the old 
gang remained with Olliver's field party. The number required in 1833 was several 
hundred; each lump could have but the flmallest pinch of leaven. 

The first task was the measurement of the base-lillP [ 12, ~9)' .Nearly 100 men 
were required, and much of the work was of a new and most delica.te na.ture. 

There is no diffioulty in ... obtaining natives for hire ... at the ordinary rates of pay ... but 
these ... require a vast deal of previous training ... in conjunction with others already habituated. 

Early in September I laid down a regular system of exercise, and directed Mr. Western to 
drill the people every morning on the ground attached to the present computing Qffice [ 49 ]. 
both at managing the bars without their microscopes, &lid laying the treeaele. From BUJlll8t 
till daybreak between the fifth and twelfth November I had experimentecarried on ... and divided. 
the whole establishment into four parte .... Everybody having ... been familiarized beforehand 
with the a.ppara.tus, and the part allotted to him. I had ... no npprehension of misohief arising .... 

I DDn. 3-14 ( I S-~O ), 25-2-39. 
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A very wide difference W!\8 found between the people who belonged to the regularestabliah. 
ment, ... even though recently engaged, and t.hose merely hired for the occasion. The former 
were more alert and attentive, the latter were often slothful and careless. 

The party of 2 tindals a.nd 7!1 khaldais. forty being from ~Uiver's paIty, Was 
placed wIder 'Vest.em',; direetion ; 

In CllSes of quarrels or other disorders I do not wish you to inflict regular punishment, 
but to confine lUltil you report to me, except in small matters wherein, without such reference, 
you can sentence to half·an·hour's walk under the inspection of the sentry, or he.1f.a.dozen 
rattans, bearinjl; in mind that in general much more is to be done by kind treatment than 
harshness, and that the less frequent the chastisement the more effectual it is liItely to bel. 
In latl'r years there was no such advoca.cy of cOl'porlt1 punishml'nt. except. from 
Bedford for Revenue Survey partiE'1<, and that was promptly forbirlrlen by Govern
ment. Occasionally on the other hand young, irl'e"poll8ible. sl1b-a~si~ta.nt8 ha.d to 
be rebuked or punished for striking or beating thl'ir men [ 387 ). 

Duties were many and varions ; survey khaliiIJis had to bl' expert with 
piokaxe and shovel, to pitch tents, to build piles of stones, to fell tl'ee" lIoud cut pickets, carry 
loads upon both head and shoulders, and protect themselves against robbers, tigers, and bears .... 

A referring lamp should be placed at or near the meridian, a.nd carefully tended during the 
whole night [90-1]. The slightest error in the position of the lamp vitiates the whole work, 
and ifthey ... negleet their busines,o, and do not ke .. p the light properly trimmed, or the reflector 
truly towards the observer, there is no possibility of attaining nny a.ccuracy .... 

If they sleep ann leave the light to its fate, there is no means of detecting them, because 
tbey plead ... that tl,e atmosphere was clouded. The remedy is to entrust the duty to those 
alone on whose finelity reliance may be placed. and such persons can be procured solely by 
proper encouragment and protection .... 

The lights at the instrument must similarly be well tended, and those who apprcach it 
must be persons on whom great reliance can be placed, for an injury done to any of the delicate 
parte would be quite irrepairable. The superintendence of lights, making of tapers, and a 
oonfirmed habit of care ... in dusting and tending instruments are indispensible2• 

Being anxious tu obtain suitable nWIl, and ignoring the difficulties of import
ing Madrasi~ to work ill small detachml'nts in remote pa.rts of upper India, Everest 
asked for permis:;ioll tu sl'nrl a recruiting party to Pondicherry and Madras to bring 
up about I 00 Madra.~i:;. for "the coast people f!LlI into the business of the Great 
Trigonometrical Suryey ... lllore naturally than Hindoostane<'R do, amongst WhOlll 

one man will only do one kind of work without reluctance "3. He was refused 
permission to I'ec;uit from Madras but was anthorized to engage local men. 
to complete ... 2 parties for ... the Great Arc-6 parties for meridional series .... I shall not 
engage these parties to their full strength until I see the time is fitting. because it will expose 
Government to a needless expenee, but as I meet with suitable individuals I shall engaged 
them and draw their pay monthly. ... . 

Establishment required for a party engaged on the Great Arc, 81\. Re. 967 12'; 
1 Slrdar aicca rupees 20 0 

12 lot class }'lagmen @ 8&. Ra. 8 each... ... 96 0 
12 men who are competent to uee Heliotrope., ® .... RB. 8 each 96 0 
12 2nd cl""" Jo'l~gmen @ aa. Ra. 7/2 each 85 8 
58 Carriers [ Inatruments 1 @ .... Ra. 7/2 each 413 4 

1 Havilw.r @ sa. Ra. 12/·, 1 Naib @ 8&. Ra. 8/· 
.. nd 12 Burknnd .. uzes @ .... Ra. 6/· each 

6 HUJ'kalTfl,8 @ .... Ra. 6/· eRCh ... 
I) Baggage Tents @ .... Ra. 22/· CRob [ porterage 1 .. .. 
I Native Dortor @ .... Ra. 25 ... ... ... ...,," 

92 0 
30 0 

llO 0 
20 0 

Wallgh and Renny were dirE'ctcd to engaged for each of their parties-
12 lot cl .... l<'lagmen @ Ra. R 2 Baggage Tent. @ Ra. 22 
12 2nd cIo.as Flagmen Rs. 7 1 Havild&r a •. 12 
23 Carrie", R.. tl 1 Naib Ro. 8 

1 Native Doctor Re. 25 12 Burkundauze. Re. 6 
2 Hurkarah.o ... Ra. 6 

The high rate of pay ... is granterl with the view of inducing intelligent and active young 
nat;ves to attach thell1l!elves to the department and until on trial you have met with people 
really deserving such liberal wages, ... you will only pay ... the ordinary hire and carry the 
balance to the oredit of Government .... The high pay. particularly, of flagmen is only to be 

I DUn. 2tli ( 7i -9), 1 g -1Il-31. • tu MH. Dept., 10->\·-32 ; IHln. ~H:J( 12;' -43 ). 'iu. ( 193-6), 1-1l-32. 
'VVn. 2H7 ( 41J-5~ ) ; 8". tu MA"., lI~fI-33. 
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granted to such people as ... p088esB the powera of ... ooup d'oeil...to find out the summit! which 
you direct them to occupy, and to judge ... their peculiar fitneBB as stations [ 77] .... 

From the 16th August ... such men ... as may have conducted themselves to your satisfaction 
you will doubtless transfer to your permanent establishment now authorized, and the othera 
will be discharged 1. 

Renny gallantly refuRed a.n offer of Everest's best flag la!lcar ; 
Mr. Rossenrode parted with his private factotum servant to me, a man who hu been 

brought up in the G.T. Sun'ey, is a good flag Iascar, and well 80quainted with every duty .... 
It is not then fair to me to deprive you of any of your men, especially as in the delicate ... scheme 
you have now in project [ 15, 23 ] there will be occasion for the most effectual 88Bistance. 

I am selecting active and intelligent young men, ... retaining them generally at Rs. 6, 
under written engagement to do everything they are ordered, and under inducement that 
their pay will be increased according to their capabilitiea2 . 

Pay wail regulated by ><t,riet I'I1leH, and "reference to the supcrior authority is 
attended wit.h very inconRiderable trouble". 

Everest hac! already declared that then' should be no recess sea~on for the 
trig-onometrica! survey; work WHiI to be ca.rrier! on throughout the year. Rhelter 
only being sought when it wa.s illlposHihle to ca.ny on r .HS 1. Ma.cdonald had 
trouhle with Borne of his men 011 t1w RlHlholl :-lerif';1 and writes from .. ('a.mp llf'ar 
Saugnf, 1st Oetohrr ", that 
when not required for their more immediate duties, they have been oCl'upied on road making 
under the Executive Engineer, who pronounces them to be active and spirited workmen. The 
men of cast are by no means exempted from labour. bllt the carriers of the kuhar cast ( of 
whom there are seven for the theodolite ), have not yet got over their antipathy to pioneer 
work although they object not to take up stations, fix flags, etc. [ 40n]. 
to which Everest replied that 
the Kahars must work like the rsst. I know there are men of that tribe to be found who dig 
their own fields, and will do all other kinds of pionE'er work .... A slight increase of pay will 
make these people do anytbing. Pray tell Ganes that he must procure such people, or I shall 
be displeased with him. ... 

Boghulkhnnd furnishes men of the kind. and it, is Q most impudent pretention which these 
low cast men have put up, to which we mU8t on no account yield. Because European 
gentlemen have given way, and made them domestic servant", and all that, they think forsooth 
they are to be delicate creatures. That idea must be broken down. You must turn them off. 
and get others who will do as their fellows rlos. 

\Vhen OlliV!'f sllggest~d giving his mon° williug UH'1l !eavl' to tlu'ir homes every 
second yelU'. Evere~t a.sked him t.o follow the 
rules which I observe on the Great Arc .... As soon as the party returns from the field .... ten 
per hundred are allowed to go on leave without dedl1etion from their pay. They must have 
served three yellrs without such indulgence, and be men who merit it .... If more men require 
leave on urgent business. they must furnish well acoredited substitutes. . .. Those who do not 
chose to abide by these rules-that are clamorous---are to be discharged forthwith; their places 
filled up, and the circumstances duly reported. 

The men are never suffered to be idle, because it spoils them for work altogether. Their 
proper duties ... are to be discharged first ; with these nothing whatever is allowed to interfere. 
When these are suspended by weather or otl,er oircumstances, they are to be employed on any 
other public duty; but work must be found for them, for there is nothing so ruinous to a work
ing establishment as a long course of idleneas [ 164 ]'. 

Everest had clear ideas as to ranks and grades. and rebuked Loga.n for failing to 
distinguish between 110 humble harkara, and an exalted chapriiBi ; 

Some months ago, when I requested you to engage a harkara, ... 1 wished you ... to explain ... 
that he was not ... a chapresi, or in any wise 888imilated to that 01888 .... Harkaras of tbe G.T. 
Survey were allowed ... for the ... sole purpose of keeping up a communication with the dawk 
when there were no dawk roads. It W8B their busineae to carry lettera. and do nothing elae .... 

The lad whom you engaged came up with Mr. Olliver to MU8lloorie. dresaed ... like a ohapraaie, 
and considering himself to all intents and purpoees an orderly, or perBOn to danae attendance. 
This moming. when ordered to take lettera from my offioe to the dawk., be refueed. and I18id 
it was not his businBBII. and he wanted a khalasi to cany them. 
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Sir. this is not to be tolerated; there bas been Borne grog neglect of my orders somewhere 
or tbis could never have happened. If YOIl can procure two good harkaras at Saharanpore: 
llend them up immediatelyl. 

He had but few trained men for his great effort across to Jumna plain l.!6. 40 4] ; 
Up to ... 29th October 1833 I had hardly any native establishment at all. and ... there _ 

not half-a-dozen who had ever Been a heliotrope, not one who knew how to UIIe that instrument. 
My I!\1b-assistants. excepting Mr. Olliver and Mr. Rossenrode, were mostly young raw lads. 
and from firBt to Ia.~t had to be instructed in their duty. 

I had but recently organized 3 parties ... on the subordinate meridians of Budhon. Ranghir. 
Amua, which had weakened my resources by ... BOme of my ablest natives. ... 

In the end of September I sent a party ... to seek for recruits at Mearut. or wherever elae 
they could be found. and on the 20th October this party returned with an assemblage to the 
number of 100. but it was indeed a sorry collection of heterogeneous elements. The dearth 
almost approaching to famine. under which the country was then suffering. had driven froO: 
their homes to seek employment many men who had never perhaps passed their village boundary 
before. There were barbers. weavers, smiths, bricklayers. potters, thatchers, tilers, shepherds, 
gardeners. musicians. and priests, all with their clownish habits fresh on them, and many oC 
them never having had dealings with an European [261. 404]. ... 

My difficulties ... disappeared one by one under patience, system, and good example, and 
before the operations of that season were at an end, many of thoso who at first seemed BO 

untrained and untameable become efficient and valuable servantsa. 
Early in 1835 he writes to the ParaHniith series; 
The term coolie is abolished throughollt my department. and you will cease to designate 

the flagmen, or any others, by the term [169, 405]. You will send me a list of the whole 
establishment showing who have evinced particular fitness, .. , and who are mere ordinary 
people, such as can be got when wanted. 

You will desist from making the working men of the establishment mount guard, and no 
guard of any kind is allowed for your private baggage. The native establishment is enter· 
tained for the Government business, and not for your private workS. 

Most of thp ParRsniith establishment ,,"pre family men. and on taking the lipId in 
1836 Boil('au 8('nt a 8tl'ellgth r('turn to t\w officer commanding the sta.tion. 
with a list of the women and children remaining in cantonments at Midnapoor, who have been 
particularly cautioned to behave themselves discree-tIy, that they may not, .. become subject 
to the displea.~ure ... ofColonel Simpson during the absence of their husbands and fathers4• 

The following ypar Kallonas asked for a contingent advanc{' of Rs. 500 as "the 
greater part of the Ilative ('stablishment are involved in debt, and may probably 
be detained herc by tllf'ir e!'editors. ... I...recommend their bping paid up till the 
end of October wh(,1l we march from Midnapoor"6. 

In 1835 Shortrede complained that the estahli!-!hrnpnt, allowed for hiH Bombay 
survey was far from sufficient; 

When my assistant and I are in the field we are necessarily separated from each other, 
and ... the present establishment of laskars has been found to be barely sufficient, ... and the 
jasuds being required ... to put up station poles frequently at distances of 50 miles and upwards, 
I have frequently found them to be too few .... 

Regarding the pay of the jasuds, it may be reduced from 7 to 6 rupees a month, but I do 
not think any reduction can with propriety be made in the pay of the laskars. The people 
required to carry instruments are hamals, and they would not remain for le88 pay, as they are 
liable to be taken out at all times, and at this moment one half of the whole establishment are 
in the field with my assistant. 

As there are three sub-assistants ... for whom no establishment is provided, ... 2 laskars at 
8 Ra .• or bagaries at 5 Ra. each, may be allowed to each of them when in the field, or otherwise 
they muet be in a great measure inefficient8 , 

When he took over official charge at the end of 1836 Jacob was allowpd an 
establishment similar to that sanctioned for the Bengal parties, but had difficult~' 
in finding signa.l men on the pay aUowed ; 

It is notol'ious that throughout the Mensal Presidency the wages of every kind ... are muoh 
Iowel' than in Bombay. ... Whereu the loweat rate of pay allowed on the aurvey is greater 
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than can be earned by any kind of labour in Bengal, the highest rate is inferior to the pay of 
0. hamal or mowgo.rni in Bombay. ... 

My establishment consists almost entirely of begaries, or ignorant villagers, no persona of 
any ... skill or intelligence having been found .... and ... I still experience frequent delays and 
ventious interruptions from the inattention and ImskilfulneBS of the signalmen .... I...euggeat 
that T be allowed to apply the reductions from the pay of one part of the estab1ishment to 
incre","e that of another part. so 68 not to exceed the total sum AAnrtioned1 [ 347, 403 ]. 

When Ev('rt'st marcht'd to a.nd fro along his Great Arc, ('quipped for field work 
and accompanied by officers an(1 assiHtants. he le(1 a formidable ca\'alcade, such a..~ 
this party which he brought back from Kaliiinpm ('arly in 1841 [43]. Notice 
was sent to (listrict officers in advance. 

The Surveyor General of India. I Jemadnr.l H .. ,ildar. 2 ~"ikB, 10 Sepoys, Grea' 
Capt. R. Shortrede, 1st Assistant, G.T. Sun-ey. Trigonometrical Survey esoort [ 410--2]. 
Mr. J. Peyton, Deputy Computer. I Havildar, I N.ik, nnd 12 Barkandazes [4[2]. 
" W. Ro •• eorode, Principal Sub·A •• ist"nt. G.T.S. 2 Native Docto ... 
" W. N. James, 2nd " 3 Tindal. and 350 Khalaai •. 

12 Sub.A .. istants, G.T. Survey. 100 Servant. and followers. 
I Jemadar, 2 Ha .-ildars, 2 Nalka, 30 Sepoy., of the 6 Elephant... - 115 Camels - 50 Hor8t18 - 100 

23rd R"llt. N. Infantry. Bullocks and cows-25 Tattooo'. 

III May 1 ~43, Evel'e~t reported to t.he Superintendent of the Diin. the local magis
trate3 , that Olle of hi~ men ha.d committed suicide. 

It was the turn of the decea.sed, Pami, on the lOth instant, to convey the daily dak packets 
of letters from the C.T. Survey office at Hatipaon [ 163-6 ] to the Surveyor General's office at 
Dehra Dun for delivery to the post office. Instead of making his appearance, ... either at 
Dehra or Hatipaon, he absented himself till the llth, and then declared that he had lost the 
packet. '" He ",,,s accordingly placed in the guard. ... 

As the packet contained some highly important letters, public and private, every necessa.ry 
step was taken to ... its recovery, but ... without effect; and agreeably to the use.ge ... a panchaet 
o.ssembled to investigate the case [183 n.l], pending which the deceaaed remained in 
confinement. 

I send you the proceedings of the panchMt which ... is the only method I have of investiga
ting cases of this sort, and I ... believe that it was the apprehension ... that I might eventually 
deliver him over to your court...whioh drove him to commit suicide. 

In reply to your question as to why the man W68 not made over to the oivil power, ... a 
procedure of the kind is only resorted to in extreme and unpardonable C68e8 .... The accused 
had always borne an excellent character, and I did not think myself warranted in subjecting 
him to what he would have considered an extreme degradation~. 

On conclusion of the field operations of the Great A.rc, Evereat recommended 
a few old men for pension ; 

Mutial, the head man of one of the parties, entered the department as a flag man in 1814 
under Colonel Lo.mbton. His native place is Chittoor in the Carnatie. He has served very 
zealously, has been by far the most active, trustworthy, and intellill6nt native under my orders, 
and is held in high respect .... Since 1832, when I appointed him head man, he h68 been in 
receipt of Rs. 201\.".14 pl'r month, but t.he scale of pay in thl' p~tBblishments which will be 
former! out of ... the Gre"t Arc parties does not allow of this salary .... It will naturally be ... 
0. great hardship nfter 28 yE'lu· .... to find his 8&lary reducE'd .. to Rs. ~. 

He is an old man ( 55 yoors ... ), having passed the best period of his lifp in the service of 
the Honorable East India Company. and it is not probable that he will bE' fit for 0. duty which 
requires young and acth'e men, or gi,'e 8&tisfaction in his declining years to 0. new master .... 

2nd. Mnrga, the hpad mBn of the other party. entE'red the department...in 1809. He i~ 
a nati"e of Ramnad in the Carnatic. He is similarly circumamnced with I\fnt.ial as to salnry, 
and is a well conducted person, but not of the 8&me high stamp of excellence. 

3rd. Chibm Katan, flagman, entered the department ... in 1810. He is 8 native of l\1e.dras. 
His present pay is Ha. 8 68. 5 p. 4, whioh could be continued to him, but his constitution is 
quite worn out from repeated attacks of jlwgle fever, and ot.her hardships, ... and he is in all 
respects Bn irnbe~ile, silly, anollseless old man, incapable of further activity. 
Government sanotioned pension 011 half salary for all three5 . 

General Walker writes thirty years Inter that the khal:isis of the Depart.ment 
are entirely takf'n frum the poorer cl688es. A few ... rise in the Trigonometri~al, and a consider-
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abl~ m~ber in the Topographical and Revenue Departments, to be Sub.Surveyors, but 
ordmanly they are employed as signallers, carriers of instruments, chain and flag bearers, ud 
generally &8 attendants on the surveyors. Eaoh survey party has a permanent native establish. 
ment containing a suffioient number of trained men to serve &8 a nuoleu8 to which temporary 
additions are made during the field season. . .. 

The bearers of the great theodolites form a very important element, ... for these ... are of 
considerable weight, and though the main parts are separated for carriage, and travel in 
different boxes, the heaviest package of all may weigh aa much as 500 lb., and will require 16 
bearers to carry it on their shoulders in relays of 8 at 1\ time .... 

None but men who have been specially trained for the purpose are adaptod for this kind 
of porterage. The men ... belong to one or other of the several castes of kahars, or bearers, who 
from time immemorial have supplied carriArs fur palankins or litters [ 406 J .... 

The natives of India are generally most serviceable ... in all the operations of a survey, 
if only they are well trained and supervised .... Patient and long.suffering, inured from infanoy 
to hardship of all kinds, frugal in their habits, and subsisting ... on a diet of cereals which would 
be starvation to most Europeans, they are ready to obey all reasonable orders, to brave all 
the vici88itudes of climate, ... to accept the grievous risks ... of malaria and ... pestilence. 

Strikes or combinations ... to defeat the objects of their employers are of exceedingly rare 
occurrence, and there are few countries in which men ... are ready to do so much, and who 
give such little trouble in the doing it .... The Survey is generally a very popular service with 
them, 80 that there is rarely any difficulty in obtaining aa many recruits as may be required. 

Most of the men belonging to the permanent establishment are allowed to go to their 
homes on half pay during the recese seaaon, ... and on returning ... bring a number of their 
brethren with them ... if they have been requested to do SOl. 

Gl'ARDS & ESCORTS 

Thought. at one time Everest ha.d I'cga.l'ded La.mbtoll 'H permanent escort I\S an 
unnece8Aary extl'lLvagancf', he had]ong ]carned to a.pprecia.t.e the value of a. body of 
armed men whose 80le allegiance wa.s to himself [ Ill, 406-7]' He was distressed 
to find tha.t Walpole had allowed its reduotion, and protested to Government 
shortly after his retul'll to the cuuntry that 
the present reduced strength ... is not adequate. It is necs8B&ry that a sentry ahould be con· 
etantly poated over the principal inlItrument, which stands under a smaU observing tent ready 
for use the moment the atmo,,!>here will admit. That instrument cannot be pBCked up im· 
mediately that the favourable time for observing is over .... There would be great loss of time 
in 80 doing, and ... the observations never are so accurate aa when the instrlUnent haa remained 
for some considerable time on its stand, and at its post, to settle itself. 

The practioe, therefore, of keeping that instrument constantly ready for use, has prevailed 
in the Great Trigonometrical Survey from its very commencement .... There is no safety for 
it unIe88 by posting a sentry whose expre88 busine88 is to keep wBtch over it. for the natives ... 
are childishly prying and inquisitive .... 

Though there iB ... little fear of an instrument ... boing bodily carried off, yet the smaller parts 
are liable to be pocketed as charme, or deranged by the interfering of meddling hands, ... 
the removal of an eye·piece of one of the micrometers, for instanceil . The plan which has 
from the very first been pursued is to hold up that instrument as an object of awe and deference, 
not to be approached except when Bome of the ... people of the Survey are present [Ill. 415 J. 

There is a treasure chest with the camp, containing treaaure sometimes to the amount of 
rupees 3,000 or more ... . 

The camp ... ought ... never to be left without a sufficient body of soldiers to furnish two 
sentries night and day, for which a Havildar's party of I Naick and 12 Sepoys will be found the 
lowest effective strength, aa with a lese number no allowance is made for sicknese, and it seldom, 
if ever, occurs that any seaaon is paased over without one half of all the people engaged ... being 
dillabled .... 4 rank and file to furnish one sentry i8 not too much. '" No provision is left for 
detachefl partieR, of whi"h there sre seldom less than four, Bnd often BS many BR eight .... 

It is not, however, Rolely against human plunder that protection is needed. The jungles ... 
are quite infested with tigers and bears, Bnd it is nece88&ry to give confidence to people who 
have to travel, and to 80journ in these formidable tracta, for otherwise they will throw down 
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the in8trument8 and loada at the very first approach of danger .... My 801e object is that the 
8stablishment ... may ... proceed with their laborious and delicate operations in peace and quiet. 
ness, under that protection and support which are necessary for their particular duties .... 

I would ... recornmend ... the escort of the Great Trigonometrical Survey to be augmented 
permanently to the strength specified by my predeceasor, ... or ... that a Havildar's party of 12 
Sepoya ... from Bome one of the regular corps ... complete the escort up to that number!. 
The Surveyor Gem'ral was authorized to demand an e"cort of regular soldiers when 
absolutely necessary, and to engage two parties of civilian barkanda:e.~. The old 
escort was tu die out, a dccision that Everest welcomed; 

The major part of this reduced body is composed of men who have gone through 86vere 
hardships, and are more or leas worn out by repeated sickness, fatigue, and toil. ... It would 
be cruel to discharge them, seeing they could get no other livelihood. 

The mode most consistent with the kindness generally shown by this Government ... would 
be to let them continue to receive full pay as long as they can do any duty, and when they are 
incapable of further exertion to pension them, but to add no new recruitsH• 

III 1 S:l2 a 1ll00Intpd escort waR pruvidcd for Rossclll'ode in GwalioL' [.q, [)2 J and 
thc following ~'oar Waugh a ked that his pscort with the Ranghir series through 
Bundelkhand ~holllrl include "a r1l1ffa(Iu.L"~ party of horse and a. naik's pa.rty 
of 8erahi~" tn the number of 24. 

The party of 12 barkandazes .. .is of course too small. ... A party of horse presents many 
advantages, especially in the rapid conveyance of messages, and in carrying dawk letters 
when far distant from dawk stations. The 2 harkaras ... tntended for the latter purpose are 
evidently incapable of keeping up a communication with a very remote dawk station, and 
during next season we will be distant from any such station. 

The guard of 1 Naik and 4, Sepoys will afford a desirable protection to the instruments. 
The burkandazes will be employed in occupation of hill stations with parties selecting stations, 
and in procuring suppliee. To obviate the delay, inconvenience, and expense that must follow 
the removal of markstones, or other injury to the stations, ... it will be neceB861'Y to leave at 
least 1 burkandaz at each of the 6 stations in advance and rear .... 

The guard ... can be furnished from Sagur by the Brigadier General in comrnand3• 

Boilean asked for a military guard on the Para~lIiith 8el'ies as he had 
already been robbed to a large amount in the Midnapoor District. The jungles are swarming 
with wild beasts which annoy us even on the tops of the highest hills, and several villagers 
have been killed by them during the present season4• 

When surveyors ask cd for local military escorts, they were to send 
attested copies of such a.pplications to the Surveyor Genera.l's office without 1088 of timl'. In 
cases not of emergency ... it is prohibited to make applications for escorts without the ... 
consent of the Surveyor General. 

Officers ... will be ... most careful in sending back those escorts to join their corps immediately 
that the plea ceases to exist, ... and to report their having done so .... 

As long as the Supreme Government are persuaded that no unreasonable call is likely to 
be made, ... representation from the Surveyor General will ... be attended to with tenfold force 
to what it would be if ... such applications are needlessly ma.de& . 

. Everest. himself set out in meticulous detail the duties of the various gua.rds in 
his own ca.mp un the (;reat Arc. Boileau WIIoS given command; 

You will give the sentry over the bazar strict orders to allow no violence to be done to 
the banias on any pretence. ... 

After 9 o'clook no talking or noise of any kind is allowed .... Up to that hour people may 
talk as muoh as they please .... 

You will desire the Jemadar of the 1'1.1. Guard to take 110 receipt in full of all demands 
previously to leaving tbe ... enca.mpment. 

The 86ntry over the treasure cheet is ... to allow no person whatever to approach it except 
Mr. Mulheran [ 27 ]. 

Escort of the Great Trigonometrical 'Survey-Regulars; 1 Ravildar, 110 Naik, 12 Sepoya, 
to furnish 3 sentries .... -Burkundazes; ... to furnish 3 sentries. 

Esoort of Native Infantry-I Jemadar, 2 Ravildllol'B, 2 Naiks, 30 Sepoys-... 7 aentriaa. 
Day sentries ( li )-Treasure Cheet-Bazar-Native Infantry Guard~.T,9. Eaoort Guard " 

ghurry [ clook ]-G.T.9. Superintendsnt'. tent. 
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Night. Sentries ( 13 )--Tr8881.lJ'e Chest, 2-o.T.S. Guard, !!hurry, & U!st1'Umente 2-
Superintendent's tellt, 2---Nat,ive Infantry Guerd-Lieutenant Boileau's fent--C'hier Civil 
Assistant'. tent--Principal Sub-ABeietant's tent--Civil Esteblishment--Hor88e---{'-ettle1. 

Uniform for thl' permllnent n.T.S. e~(,Olt, requirNl an annual ~lIJ1ply of-red 
cloth for 14 ('oats-blne cloth for th(' fa('ing~-Eurup(' pew1;l'r for the buttons_ 
plain white lace-white cloth lining-and silk for tilt' ~e"il\g2 [ 1 : JOl ]. 

In 18:HI Eve~e~t, askt>fl for th~ I:('~toration of the old escOIt tu its origiual strength. 
He was not I'ah~tiell With the cll'lllan blll'ka/l(jaz guards who wer(' 
a poor ... substitute for trained sepo~'~, and, rather than go far from their homes. or expose 
themselves to trouble and danger, ... court an employment of the lowe8t and meaneat kind 
8Ul'h as at.ten,jing convict8. making one in the retinue of a great man for hire, and 80 forth: 
... My burkandauzes have been persuaded W procee,j with m" a8 far as Sironj, but ... I shall not 
be able w plaoe any reliance on their fidelity. ... 

I beg ... that the regular eSl'ort ... be restored to its original strength-I Jemadar-2 
Havildars-2 Naika-30 Sepoys-and that the burkundauze guerds be dispensed with8. 
His request being grauted. Ill' asked that the escort might now "be armed with 
rifles inst.ead of IIlIl!'lqUt'tS .... To flll"l1L~h protection against wild beast.>! in the 
midst of fort',d·s and wild('m!'ssl'~ ... :~ lIlusl}uet is a. verr infcrior wea[>ol1 "I. 

Ht' enjoY!:',1 flllpreme a.uthority. t.PlIlp('ring justice with 111 ('J'('y. Aft£'r sent.encing 
a hayilrlar t.o 1-Hl"penSioll for six months he would furmally rcin.tate him on expiry 
of the sentence. In another CRse <l.fter the proceedings of a departmental court had 
been recorded with all military formality he drafted an order in his own hand j 

Ata Husen, having been found guilty of sleeping on his post at the door of the observatory, 
is w be ... dismissed with disgrace from the eSl'or! of the Great Trigonometril'al Survey, and 
considered incapable of o\'er being employe(1 in the department again in any capaoit~. 

On completion of field work on the Great Arc in IH4:? the (,SCOlt was dissolved; 
As soon as the parties .. .leave my headquarters [writes Evere~t J ... there will be no guard 

whatever at my disposal, a state of things which has not happened w the Superintendent sinoo 
the year 1802. Since the situation of the Superintendent has been held by a field officer, 
there has been no necessity to trouble the Government ... respeoting the personal guard, be08US8 
he had an escort at his own disposal. But the case is entirely altered .... 

The Hon'ble Court of Direcwrs rank my situation with those of the Adjutant-General and 
Querter Master-General. The Surveyor Genel'6l...in the year 1807 had an escort of I Jemadar, 
3 Havildars. 2 Naiks, 1 Dnunmer, I Fifer, and 50 Seipahis, under the command of a European 
~fficer [D, 3581. A personal guard of I Havildar, I Naik. and 16 Sepoys is allowed by the 
regulations w a Colonel of a regiment not commanding a principal station .... 

I am an advocate for retaining the escort for the present at its existing strength. ... A trial 
oC '0 years has shewn how much inconvenience is caused ... by having escorts furnished from 
the re~Iar corps. and how much trouble is saved by having a special escort, ... 88 that is 
which has now been abolished .... I am a Lieutenant-Colonel in the army, and ... ! have a corn· 
mand far more widely extended than that of any Major-General. ... A fitting personal guard 
sbould be allowed w me .... With the sanction ... of Government, I will either apply w the 
Major-General Commanding the !lleerut Division for a guard. ... or engage an equal number oC 
barkandazes ... until the pleasure of the Hon'ble Court of Direcwrs is known'. 
Government firmlv replied that .. personal guards are now no longer allowed", 
and ordered him t'; restrict demands to occasional escorts for protection of his offioe7• 

Of the old escort, pcnsions were allowoo to some; others wcre enrolled as 
barkanaa:. E\"cre>lt specially 1II'ged t.1lf' e1aim~ of 
.Jemadar Shekh Ahmed [3731, who appear~ to have served 8 years as a private in the 8th 
Regiment, Madr8ll Native Infantry, prior to his enrolment in the G.T. Survey eBCort ... in Maroh 
181' .. " He was transferred ... at the personal request of Colonel Lambwn ... beC8use he W811 

an active and smart man. and made himself part.icularly useful in training the new recruits. 
He had remained with the escort ever since, has never been on leave nor absent from duty 

except from real sickness. Was promoted W Naik in 1824, ... and remained in that grade 
until 5th March 1838, when ... promoted to the rank of Havildar. and on 1st June 1838 ... pro· 
moted w the rank of Jemadar [371 .... He is now an old man, and very nearly worn outl • 

I DUn. 3~1 ( 6.'\-; ). Ir.-Il :13. 'VDn. 312 ( 3ilS). 'DDn. 342 ( 1(0),26-1-38. • il>. ( 13~), 
18-4-38. 'K"liina, 3-3-& 28-3-31J : UlJn. 356. 'VDn. 402 ( 371-H6 J, 15-8-42, paras 57-62. 'DDn. 
401 ( 223-8). IS-I 1-42. • VDn. 402 (256-117). 1-3-42. 
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III I sa:lllouthnrity ha.d been given tha.t bur/mnMZ or najib l gua.rds ~huuld hl' allow
ed fol' the ){evenu(' Hl\l'vey [ III, ..fo:;-h J. and ill 1!!32 Bedf.ml recommended that 
these gUIIoJ'{l'l should be calculated on the baR.iH of 
I Jemaw.r and 12 nujeebe for each Surveyor's undivided camp, or for two it near at hand, 
vizt., 4 for the detached camp, and 8 for the headquarters. If an officer Assistant be with eaoh 
Survey ... and detached, all 6flditional Jemadar and 4 nujeebs might be oovi88ble, Ill! both the 
establishment and the public property woul<l then be mora equally divided, and 1 Jemaoor 
and 8 nujeebs be required for each camp .... 

Guards in cantonments are ... 6B8ential. ... Robberies are ... frequent .... One or t.wo valu
able instruments ca .... ietl off and inj'l\'8d wOllld ( even if recovered) often more than counter
balance the expense of protection for a twelve month besides embarrassing the operations of 
the ensuing SOBBon. ... Survey records also are valuable and their lOBS or injury might 
eccaeion the necessity of resurveying a larg(\ tract at very conaiderable expense .... 

TIle monthly expense in CBIltonmentll of 1 Jemad.a.r and 4, nujeebs is but trifling, vizt., 21 
or 22 rupees, agreeably to the looal pay of the Jemadarsll• 

Bedford eL"ewhere pointed out thnt that the najibs employed !IoS guards 
are often of an unruly turbulent disposition, ~nd apt to dispute about dnty when there is no 
one in authority over them, and it would be far preferable, ... and very little more expensive 
in th" end. if...2 Jemo.daJ'B and 16 nujeehs W('re sanctioned .... Any troublesome characters 
could then be kept at headquarters under the Jemooar, and the steadier men deta~hed3. 

11'J'~o.l irrogulfU' truup". 
2-9-33. 

'from DSll., 1~-:l-:13 ; BTC •• 10-:;'-:1:1 ( 4'\ ). 'from lIS(; .. Ii>-O-a3 ; nTC., 
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FuRTHER ABBREVIA TION8 

A. R. .:Uit.ronomer Royal EX}lu. Expedition NI. Native Infanl.y 
A. S B. Aalatlo Soclely of 80nlllll ElIJlln. Exploration NP(l. ~:~\~/~I:rll GaIlarr Abo. Aboent Nat. 
A..,!d/y. AooompaD/led/y F/G!f./S. FeUow of tbe Geoloido&!/ NBW. New South W&ieo 
Aoot. Account/tant LIDna'an/Soclety ncph. .. n.phew 

f~': 
A.ctlng FM. Field Manhal Dr. Ilear 
Adjutant FR/AS/Aa S~t' Fellow of the Royal/Aatr./ NVIIII. Navl~.tlon 

Adm/n/ve. Ad",itu,d/Admlnlotra/tlou/ (l8/8. A.I.llc/Gc~aphln&l/ 
tin Society ob. obituary 

Adv. AdverlLoe/d/meut }·d/Engr. Field, Engineer g'W!~I,,:!y· Ohlerv/ed/I~&tIon/.1ory 
AUoe. &4.110W&oce Frpce. Fronlisplece Offic/e./lat/ inI 
Appco. ApprenUce Ft. Foot/Fort. Opns. OperatloDl 
App/d/t/D. App1olnt/ed/ment/Ucatlon Furl. Furlough Ord. Ordnance 
Appro •• Approxinlate FUll,.. Fuallle .. Oxon. OKlOrd 

~~K';"'I. Appendix 

~~%'Aif~~~IY G B. Great. :Britain PMG. POItrn .. l<>. aenenl 
J..rr/d1g/l. (lC/B/BI. (lrand CrOl8 of t.be/Batb/ PRS. Prealdent, Roya]I!oci'\J 
Art. A.rtiUery Star of India P 8. Prt VAt.e SPefer:J 
AMmt. A.aIIeaamen' GPO. (loner&! Post Omoe PWI. Prince of Wal.. • p' .... 
Aaat/oe/d. A .. latiant/anoe/ed GTRd. Grand Trunk Road. p. page I 

Allor. .A8trnnom/lca.l/er GaU. Gallery pm. per mensem. monthly 
Attd. Attached Gan. GllIT180n ~':,""'. ~h~lg:mPh Attdt. Alu,ndant Gds. Guards 
Autll. Author GdWl. GBrdl!nS Postmr. Postmaster 
Autog. Autograph (le0f,~l/Y. OcolZraph;cr/lcalJy pr. ~b.bIY 

b. born 
Geo I . (leolog\;cal/st ~~. nclpal 
~lg/lOn. ~reat/gra.ud/son Prorcaa/lonal/or 

bapt. baptized pymr. Pnym .. l<>r 
Bart. Barrut.('r BM. Her/Hls/Mojeoty'. 
Bart. Baronet Qmr. Quortcrm .. l<>r 
Bo./Batt. DatlaUon 

HBR. Hn/His/Royal IDgbneaa 

Bde. l~~~~g 
HQ/Bdq ... HCIlUlluarten RA. !loyal/ Ar .. de~ArUu.., 

BIig. 
HArt. Bora. ArtUery R/AB/Aa Boc. 

Bdy. BOUlldU)~ 
Bd. Beau Rol~l~trono CoII/AIlIIlol 

Bkmr. B8rT&ckmWlter 
Bdbd. Hydcrabad 

R/O"/1' ROYal/(le:;r.::PhJClI/8ocloIr 
Bo Gen 800. Bombay Geographical Hlghla. BighI8udf'C8 

Society Ba. Housc 1fJ;~lc. RoyallEn o .... ll1.ri ... 
Bot. BoL-unlca.) HQn. Honor/aule/ary ROl:J ~UI4ry / cadalllJ 

BrtM. Brlgadif"f Hoop. Hoopltal BN/B. Royal'Jovr/Naval1llMftl 
Bro. Brothl~r 

Ht. HeiRht RSG. Revenue Surveyor Ooutnl, Rt. :B~ ... ct 
Hydrgr. HYllrographer Bengal 

Bur. Burled I G. InRpeclnr Gcnf'.ral 
RVBI. Royal Unll<>d 8ervioo 1II1II· 

tUtlOIl, London 
CB. Compu.nJoll or tbo Bath IN. Indian .Navy Rd. Iload 
CD. CWer Draogbt.maD/Coort l.ufu. InformaUon Recce. Reoonnaluance 

or Dlre.to .. loft. Infaot ReOO/d/l/o. Reolelved/ommend/odllnt' 
CE. Chief En~neer Inapr. Inspector -O/IIll/BI. Companion of the/IodIaD Iosto. IOBtlltulloolruct.!on RelIT. R.glst/erim 

Emplre/Btar of 10dIa IOBt. Inst.nnneot negt/l. Regimen la] 
CMG. (',om panlon of St. M.lohllll &: lotpr. Interpreter Reed/tley. ttl~i://~:"t St. George Iov. InvaUd/rd Ret/t. .. approximately RI ... ,. ItaUIVDY 
Camb. CanlDrhlgr J. Jupikr; planet 
Cant. Cantonment8 JP. Justicr. of tbe Peaoe BA. Soutll Africa 
Capt. C.pt&ln junr. Junior BC. Staff Corpo 
Carter. Cartographer BF.. South .... t/SUporln= 
Cav. Cavalry K/CB/CSI/B/L8. KnIRht/Commaoder of tho 
Cem. Cemetery B.th/~ta. of India/Ham,· SK. Storekeeper 
oh. chapter/ch.rge/chlef/chun:h verlan Order/Lion 4: BUn SPG. Society For p-""" fi 
Chmn. Chairman K&J. Kh881 &: JalnUa the (lOlpel 
Cbpn. Chaplain Kd. KlU.~ B&:M. Sappcn &: Hlnen 
Clv. Civll Kt Boch. Knl~ht Bachelor S80. Station Stall' Olllccr 
cl. clBB8/clerk .... ricea ( rupees) 
eo. company/county LI. I.ight Infantry Sch. School 
Col. Colonel LLD. Doctor of Laws Sonr. Senior 
comd/dwr/t.: : Commaod/ed/lDgjer(ant Lat. LaUtlldc ~~~. Bergp8ut 
Comm/ty. •. Comml""".!lat/y Llb. LllJmr)' SI.ter 
Coodr. •. Collnuctor Ueut. Lieutenant Soc. Society 
Cons. Consultatloll8 Lllh/'lI.r /y. ~~I~Ifu"J/~fr.:'.!l'r/y 8q. .quare 
Corn. Comet Loog • St. Street 
('ocr. Correspond/log/en/ce/t Lt. tl~~l.::::~~/~~'~:ol Sub·Aaat. Sub·Aaalataot 
CoOl. Cousin Lt Col. Subot. Substantive 
etml. COurLmRrtlal Succ. 8uC<'.e("d/rd 
Cult. Cultivation MAG. Mlll,.1Y Accountant Oeneral Sup/dg/t. Ruperlnlend/IIII/ ... t 
awt. bundredwelght - 112 lb. MD. Doctor of MedJclne Su~. SW'QCOn 

MI. Monumental loscriptlon Burv/d/l/r. Survoy/ed/lng/o. 
D/A/AGQ/MG. E~I1"~Vtt:1!u~~Geueral MICE. Member of the lnetltuta of BV. nnder the heodlllll 
DD. .. CIvil Engtn .... Bv)'. Bnn'c~' 

DIG. Dep. JnMpector General IDM. Malhematlcal Instnuneot 
DL. Deputy LlputBnant Maker Tempy. ~empo~~cal 
d. died MNI. Madr .. NoUve Infantry Topo. 
dau. daURhu,r MO. Medic&! Omc.r tr. t~ricd/.lai<>d 
Detl. Detachment M/P/RCS. Member of/ParUamoot/ ~~:~o. Trlanplat I'd/Ion 

Dlr. Director Boyal CoU. of B_" Trigonometrical 

Dlach. m.cbarKcd m. marrIed Uooov. Uncovenanted 
Dlam. Dlamlaaed m~. medical certificate 
Dmn. DraughtAlman =:r.. :!fo'rzJne Unlv. ~!l' DT. Doctor nom. 

Marq. =:~~UOD Vol. Volmno/DDteor 
fill.. , edited/educated MaLrlo. -. edition md. mauod - 80 lb. W .. t IndJ .. IIdIu. Edlnburgb M'eu/d/lIl. Me .. urlod/=lIIIIIIt WI. 

!Zi. foreumple Mod. Medica /Be w\d.. widow 
edI/or/eot Merob. Merchant wt. wrtter, clork 

Bmp/t. Employ/od/meut M.nII. Meridional y.u/youn..,/MI 

I:r' I~'::' Mot.!. Motenroloelcal Vlt/lt. 
moo montha ..... 

l.":.!rUahmoot 
IIhdn. Muhammadan .,. MIDI. M.lnoral/OII/loaI/y 

Brrn/4Ja. BumJn/ed/atlon _oJ. MlMlOlWJ' 
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ABBOTT 416 

For Bombay Revenue Surveyors t'. p. 369. 

ABBO'IT, Augustus. 
b. 7-1-04. 

Ben. Art. 
d. 25--2-67. 

2/Lt. 16-4-19 ... Col. 14-11-58; ret. 1859; 
III Qen. 13-4--$. 

Eld. IOn of Henry A1exiu. Abbott, of B1ackheath, ret. 
Calautta merob., &Dd Marg&ret Welsh hi.o wife. 

With 3 yr. broe., Frederiok [In, 74 Hamea [ ;.v]-and 
Saunden A1uiua [417 }-had distinguished career in Ben. 
Army. The yat. bro., Keith, w .... Cons. Oen. at Tabriz. 

m., 1st., Karnil, 14--9-35, Charlotte, dau. of'Robt. Beoher, 
mrvr. I; DQMO. [ m, 4U ]; she d., MUBSoorie, 26+39, aged 
31. 

m., 2nd., Fatehgarh, 23-3-43, Sophia Franoes, dau. of 
J. H. G&ntin, B:M. 88th Regf-. 

ad. WInohester I; Addiaoombe. CB. 1842. 
DNB.: DIB.: Hodson, I ( I ); Low, C. R. 
Not a ourvr. ; miI. service, Bharatpur, 1824--6 ; Shek.hiwati, 

1833-4 [27']; Afgh.i.n Wars, 1838-9, 1841-2; Commy. &; 
Inapr. Maga., Meerut, 1854. 

ABBOTT, George. Ben.Inf. 
b., Calcutta, 26-11-03. 
d., Sambalpur, 1-4-38, on 8\·y. 

Ens. 16-1-24 ... Capt. 10-1-35. 
Son of George Edwa.rd Abbott, merch. &; Hd. Asst. GPO., 

Caloutta, and Ann Maria his wife, dau. of Rev. H. P. StaO<'y, 
Ben. ohpn. Had two bros. in Ben. 1Df., but not related to 
Auguatua { 6Up ]. 

ilodlon, I ( 2 ) ; pub., 1827, "Views of the Forts of Bhort. 
pan and Welre' ,13 Iithd. plates; Caloutta, 1830, "VieW! 
.boot Kurn.b. Manickpore in the Provinoe of Allahabad ". 

JASB, vm, 1839 ( 367,613 ), deputed on road svy. 
&em on- to Sambalpur; "commenced hi8 travels 
early iD Jan. 1838, was taken ill on the 22nd March 
near Keunjargarh, and died two days after his arrival 
at Sumbulpur", thus, writes Kittoe [4S:Z] "having 
fallen an early victim to the deadly climate of the 
Keunjur and Mohurbhunj jtmgles [ and] to the 
di8tz&cting knavery of the people he had to deal with. 

"Every followeP ... lIIlfl'ered more or less from the 
.t.dly climate; ... biB Bengallee aervant, a sepahee 
.nd another IlePV6nt, died shortly after their arrival 
at Bumbulpur; there were several others in a clan
proua state who aubsequently died on their way 
home, 

Kittoe ... led from !.ehra by a Jemadar who "uaerted 
that there w .. no better road, but like most IllLtivea he had 
but .. very poor idea of a .traight line, or of the points of the 
oompus. hanoe much of the trouble which Capt. Abbott had 
to oomplain of. 

.. After p~g several miles down the va\ley, ... I 
_t.M8d • nemnr glen with large forest trees. I here oame 
upon the road. Capt. Abbott had .urveyed, very near to the 
'riIIap of TIJI.opossi. 

"May 31st.. INChed Koddoogurh; ... the high hill of 
Keou.jhur called Baghtunga w .. right in front; ... a pmty 
dJage called Koomri. ... Iron ore-very IllLrrow road-it 
... thia very ghat that poor Capt. Abbott had refused to 
....,1 MeP, and well he might". 

ABBO'IT, Jam8s. Ben. Art. 
b. 12-3-07. d. ~10-96. 

21Lt. 8+23 .. , Col. 18-2~1; Gen. 1-10-77; 
m., 1879. 

Imt. to Augutua [6Up] and BaUDden [ 417 ]. 
m .. 1st., Caltmtta, 8-2~3, Iilarpret Ann Harriatt, dau. of 

BIOGRAPHICAL 

J. H. Fergusaon, of Trochraigne, 00. Ayr; ab. d. A.'--b 
11-2-44. I 6-1-- , 

m., 2nd., May 1868, Anna Matllda, dau. of R. H. de Mon" 
morenoy, Ben. Inf., and ni_ of Hervey Franois de M. lurn 
[m, 437]; MI. Guild ford rem.'. ' • 

ad. Teunton I; Addiloombe. OB. 1873; KOB. 181M.. 
DN B. ; DIB. ; Low C. R., BIIdVIID KM ... ; Hod.on, I (I), 
1826, at capture of Bharatpur [ID, 426, 462 ], 
1832, brought to notice of Bentinck, GO., for 

pOBBible employment on rev. svy.; BOO. 12-1~311, 
appd. Asst. Survr. on rev. svy., Azamgarh [36.]; tr. 
to Sahaswi.n, arrg. Bareilly Feb. 1836; BUCC. to oh. 
~8-36, and extended !IVy. through E. Rohilkhaad 
[215, 22 I, 234, 368] ; appd. full Survr. from 1-1-381 
.. an able young officer". 

July 1837, Bareilly, had spirited corr. with local 
bde. comdr., John Tombs, who complained of hia 
failure to report his arrival from camp [D, 389 1, 
and of hie appearance in churoh in full beard of more 
than a year's growth. Abbott promptly made 
personal call, but explained that he was in oivil 
employ, and asked that the Brig.'B orders mould be 
addreB8ed through the civil authorities. He_ 
living 4 m. outside cantonments. 

The hde. maj., Humphrey Hay, again wrote olBciaDy; 
"From the moment you entered into the Bareilly dietriot you 
ought to have reported the circumstanoo for the Brigadler's 
information, every military oJ!ioer within Rohilcnnd, no 
matter how employed, being subjeot to hi.o oontrol. 

.. At this inolement 8O&8On [June], the Brigadier would 
not b&ve expected a call from you ; but, having seen you .~ 
the station church, or building appropriated to divine BOrvi", 

[ the ses.iona court house I, he is of opinion that you Cailsd 
in a 11111 rk of re"P"ct.. ... By not reporting your retum.. 
either in person or by letter, you have dioobeyed the onler 
of the CCmmander·in·Chief .... When you resume your 
survey in the cOWltry, you will, of coune, have the opportu. 
nity of resuming the beard also, if you please. O1iIoere of 
Local Horse are slone permitted to wear hair on the obin 
&Dd fsce ". 

Abbott "'plied that he could not aocept orden from the 
miI .• taff "that mav ... be directlv at varianoo with the ins· 
truotion. of the Sudder Board 'of Revenue ". He pointed 
out .. that I did duly report my arrival in his distriot in 
February 1836, whioh distriot I have not ainoo quitted-&lJo 
that the churoh is held in the Civil Lines ". 

He again attended servioe unshaven, and had another 
letter from the hde. JIlaj. in which "the Brigadier hereby 
prohibita your attendance either at ohurch or at any publio 
place of ao ... mbly until you shall have removed the long half 
from your faco and chin ". Abbott replied that as a matter 
of courtesy he would so far re"P"ct these wish .. &8 to attend. 
ing publio assem blies. 

He then sent oopies of the con. to the DSG., asking th., 
it .hould be laid befo .... the Lt·Govr .. adding that he had 
worn hi.o beard for 16 mo., and that hi.o predeoesoor, 
Fraser, had also worn " beard for several yean whilst aotually 
residing in cante. The Rev. Bd. forwarded the oorr. to Govt., 
deprecating mil. interferenoo with S1ll'Vl'll., but th.e "w~. 
Govt. replied that miI. survrs. .hould comply WIth miL 
orden regarding etiquette, dreu, and deportment, but no' 
with any interferenoo with svy. duties". 

Joined Anny of Indus at Ferozepore, Nov. 1838 
[281-2], reaching Kandahil.r April 1839. Appd. 
Pol. Asst. with D'Arcy Todd, Envoy to Berlt. 
Arrg. there June, Wall sent with BhakEllJl8&l' [46,] 
on pol. mission to Khiva, and on to Europe [ ~83 ~. 
An account of thie hazardous journey ie given ID his 

'dMi.l{ned by Sir .Iames. who ,,"ss skilled arti.t, specisDy with pen &; ink. "IIWP. Rev. Bd., 20-4-38 (80). "ib .• 7~7 
(tII-3O) I; 22-8-37 (" ); of. Ji"..,Itl" Reo. :U, No. 8, April UNT (212-3). 
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two vols .• Narrative of a Joumey from Heraul 10 
Khiva-lIIo8COW~nd SI. PelerBburghl 

PauIDil through Kibul. "ir,'orant of every particular ..• 
CIOnneoted with Toork .. tan·. inoluding the language. 
Abbott reached Khiva in .1ILn. 1840. stayed two months and 
then started for Rn.sia. Narrowly escaped with his Ilfe in 
•• ullle with Cossack. on C ... pian shore-takon prisouer
rei_d. and .... ach.d England via. St. Petersbnrg. Unable 
la reoord any gcog!. o .... n •. or notes'. 

Main purpose of mi .. ion. negotiations at Khiva for Ilbera· 
tion of RU!IIOiBn captive •• had met with .urprising .ucce ... 
for whioh he l'f'ceived special tbILnk. from BritiHh Govt. 
Honourpd by dining with P ..... dt. of India Bd .• who deB· 
cribes him "" "in full unifonn of a Bort of Turkish or Ruseian 
pattern, and with large mu.taohioB. "nd .purs on his hoots. 
Hi. msnners wore moat formal. "nd rather submi .. ively 
ceremonious. He never spokEl e.lc(·pt to answor a. question, 
but all he B&id wa. much to the point. and there W&8 a deter· 
mined gravity about him, very useful. I should thillk. in hi. 
intercoul'lle with Bueh men BB tbe Khan of Kbiva "'. 

On return to IndiIL Abbott did not return to the "active 
and engrossing dutjPM Rft a revC'nue survE'yor" but was appd. 
El. Offr. at Hijli. Mi<ln"pore'. After htSikb W"r took pol. 
.. rvice Imder Henry Lawrence who" finding tlmt the appoint
ment 1 h.ld ill Beng,,1 waB m·suited to my t ... te. recommended 
me for the office of Commu..ioner to define the bound"ries of 
St&tes in the Punjah, and afterwards. on completion of tbiB 
dnty. recommended me for the offirp of Deput.y Commissioner 
in Hu .. ra". From this timp [ 1846], and for "hont seven 
yearB and a OOlf, I w"s under the order. of myoId frielld 
Sir Henry Lawrence's. it W&8 from hi. ch. of Haziirn that 
the hdqra. town took the o&me of Abbottiibiid. 

JASB. "n., 184i (989. 1135-7). Abbott senlt. to ASB. 
mini. specimens allll describe. geology of Ha •• m Dist.; 
ib .• XVII, 1848 (619-33). paper on "Battlefield. of A1.xander 
I: Porus". with map of Jbelum R. 

ABBOTI" Saunders AlexiUB. Ben. Inf. 
b. 9-7-11. d. 7-2-94. 

Ens. 12-&-28 ... Col. 25-1411 ; ret. 27-1O-M; 
HoD. M Geo. 24-1415. 

bra. to AUgllBtWl and Jame. [ 416 J. 
m. Allah~bid. 15-2-39. Harriet Margaret. dBU. of Jame. 

Jowoone. Surg .. BeD. Med. 
od. AddiBoombe. 182~S. 
DNB.; DIB.; Low. C. R.; Hodsoll. I (4). 
1834. Shekhii.wati expn. [372]. 
Jan. 1837. joined rev. 8Vy .• Gorak.hpur ( E l. actg. 

in ch. during I_ve of Lawrence. March to Oct. ; with 
Lawrenco to AUahii.bii.d. 1838. holding ch. Cawnpol'9 
183S-9; and in Buccession. Jaunpur. Jalaun. Jhansi. 
tillsvys. closed down [ 215. 226-8. 234. 362. 368, 391, 
453-4]. An exceedingly capable survr. 

Oct. 1842 reverted to duty under C·in·C. ; 1843. po\. 
duty with AGG. NWF'. Arnbii.la; Dec. 1845. wounded 
at battle of Ferozeshii.h. 

JASB. XlV. 1843 ( Ilx l; Robt. Leecb writes from Ambil.., 
-ding a IIl8p; .. I am indebted to my friend Capt. Abbott 
who onoceeded m. ill chargo of tbe diBtriot of Uglhul for the 
loan of Burveying inetrumenIB. and of biB valnable m"p of 
lob. distriot". 

From 1844, A •• t. ADO. NWF'. & nc. CiI.Sutlej Du ••• 
I1Ipervi1ing and oountemg. dist. rev. evyro.. inoluding 1Dl0. 
RIv. Svy. Milo .• Thin_r, Ambila. 

ANDERSON. John. Ben. Engra. 
b. 18-S-10. d. Luoknow, 1I-~67. 

2/Lt. 1~27 ... Lt Col. 20-9-67. 
Son of George And.raoll, m_h. 
m .• Ha.iribigh, 6-10-37. EIl."both, dau. of A1ex. DlDgwaU, 
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pootmr. DC Aberdeen, and .ister of wife of Geo. TbolllMll. 
Ben. Enirra. [ m, 50 7 I. 

ed. AildiBoombe, 1826-7. 
HodlOn. I ( 32-3 ) ; Th"ok.ray ( 91 ) ; Conolly ( 87/151 ). 
1838-40. survr. to Anny of lndua, Fero ... pore to KaDdahir 

with Henry Dnrand ........ t.; 011 liok liat, Kabul [ 246. ~81-Z. 
306 J • 

Several years 011 a&n .. u alld with PWD. ; 0 •• Ondb. 1866 WI 
death. 

ANSTRUTlillR. Phi lip. Mad. Art. 
b. Madras. 11-9~7. d. unm .• IS-H'. 

2/U. 17+24 ... Col. 1-5-5.'1 ; ret. 4-11-58 ; 
M Gell. 18-3-69. 

Son of Sir Aiel(. Anstrnther. Kt., Recorder of Bombay, 
"lid flarah hi., wife. dan. of Tho •. Prelldergaat and wid. of 
Oapt. W. Selby. 

ed. Westminster 1818-22; OW. I (22); described u 
"a IlttJe red·haired boy", •. Wlpub. diary of Franoil Gn..tBJ 
( 1807-80 ). Hodaon. 11 ( 335-6 ). 

OB. 1842. 
1840-41. China War; lIlBlO. 87 (38). Ivy. of Jingha. 

[ zuo ] ; taken prisoner. 

ARROWS)UTH. John [m. 517]. Cartographer. 
b. 23--4-1790. d. 2-5-1873. 

Nephew of Aaron Arrow.mith ( 1750-1823). cartograpber. 
DN B. r II. "~) n.S J. 

b. on faflll at Win.ton, 6 m. Jo;. ofBamard Castle, Durham. 
ROS. Prog •. XVII ( 243-5 ). 
And. London. lino. to join biB unole Aaroll, after wbose 

deatb be &et up his own unsinesB. compiling many maps of 
India [Z46, "77, lS.~. "", "'4. 304. 42~. 426]; on hil oousin 
Samuel'. death. bought the old family buain_. "nd carried i\ 
on at 10 Soho Sq. till 1861. 

1863. Patron '. Med,,1. BOS. 

A YRTON. Frederick. Bo. Art. 
b. 20-3--12. d. 20-6-73. 

2/Lt. 12-&-28 ... ret. RS Bt. Capt .• 11-9-43. 
SGIl of Frederiok Ayrton. solloitor. 
In. WhitneU. Herts, 13-8-33, Harg ...... t. daQ of late G. 

Hiob; she d .• Poon ... 4-11-38. 
5-12-37. appd. &88t. rev. survr .• DecO&ll; read. before Feb. 

1838 [ 3bIJ. 309]. 
Ret. owing to I,ad sigbt; CI&lIed to Bar. Middle Temple, 

1846; Sec. to Abbas Pub". Vieoroy of Egypt. 1851-72. 

BAKER. William Erskine. Ben. Engrs. 
b. 29-11-0S. d. 16-12-81. 

2/Lt. 15-12-26 ... Gen. 1-10-77. 
SOli of Capt. Joaepb Baker. BI<.; biB Blater J .... phin. m. 

John Colvin. Ben. Engra. [ m. 433 l. 
m.. Kamal. 29-6-37, France. Gertrude, dau. DC Gell. 

Alex. Duncan ( li80-1859 ). Ben. inC. 
ed. Addiecombe. 1821Hl; Chatham. 1827. 
:&:OB. 1870; DN B. ; Dl B. ; Hudson. I ( 80 ). 
From 1834, I\II8t. supt. Delhi CRon&ls; JA8B. IX 

1840 ( 68S-94 l. "Report OD a line of levels ... betweeD 
the Jumn& and Sutlej rivera"; Feb. 18~ levelled 
line between KamiU and Ludhiii.na, through Patiala, 
to lI8l'Ve p888Qge for boate [ 390 ]. 

IS42-3. survd. "watercourses and canals" of Bind 
[ 246] ; MRIO. 117 ( 22 l, svy. Tatta to Allahbund. 

From 1851 Conaulting Engr. to Govt. R1W)'1. 

BARROW, Henry. Math. Inat. Maker. 
b. 1790/1. d. 2-4-70. 

Appd. Ml1I. to IIBIO. 1830; and. Caloutta. '-10--30 • 
disch .• Caloutta. 19-+-39. 

I Lo .... C. R. (6.j-5): Davis ( 30 ). 2Jonraal. 10. 0aI. ('72 ). • Broughtoll. R~. ( 295 ); qQoled bl D"fta 
(211-30). 'DDn. 415 ( 13). Abboh to DSG .• HidgeUee. lIO-~. 'Ed .... rdee (tU). 



BARROW 

FRAS. 9-3-49. 
Hi. wife, Elia&beth Mary, followed him with 6 ohildren, 

.ug. Calcutta May 1831. His 2nd oon d. Caloutta, 20-10-32, 
aged nearly 7 y.; two oono o"iled for London Feb. 1834. 
His wife d., Caloutta, 1l-\l-34. 

In 1829 he was "s smsll worker for the trade, 
residing in Lambeth Road". He worked for the lead
ing inet. me.kers, including Troughton and Dollond, 
me.king "small theodolites, sextants, and such like .... 
He had ... ereoted a sme.ll observatory on the roof of 
his house at his own cost, and stocked it with instru
ments of his own making". 

Jan. 1829, introduced to Everest 6S a worker of 
"ability, punctuality, and unimpeachable integrity ", 
who made from £ 300 to 400 a year. To the Directors' 
anxiety as to how a man of his age would stand up 
to the Calcutta olime.te, Everest replied that, "as he 
is a person of temperate habits" he would probably 
"manage with proper precaution "I [2, 122]. 

On arrl. Calcutta drew salary @Ra. 500 "monthly, 
instead of quarterly, ... and ... house-rentat ... 90rupees 
a month ... from the 4th of October till the 4th 
December, the period during which he WBB ... 
living at a hotel". He made family remittance 
home @ Ra. 500 a quarter which "ceased from May 
20th 1831"2. He found "the expense ... at the Cal
cutta hotel. .. considerable" and from Dec. 1830 moved 
to No. 7/6 Theatre St. [ 125 ], the building hired as 
workshop. Resented Everest's constant visits to the 
workshop. He had long been his own master in 
London, and did not appreciate the SO.'s interest 
iD the detailed construction and design of insts. 
Angry words were exchanged on more than one 
oocasion, which Everest reported in detail to Oovt., 
insisting on written apology [122]. 

Tension was relieved when Everest left Ca.lcutta, 
and Barrow was left in undisputed ch. of his work, 
taking general inetructions through De Penning. 
Amongst other taaks he completely renovated 
Lambton's 30-i.nch theodolite, henceforward known 
BB Barrow's [39,124,126,135,142-3, 314; pI. 6]. 
Even now angry letters psBBed from time to time, 
when Everest found that priority WBB being given to 
tasks other than those of the all-important GTS. 

[ 15, 123, 127, 148,458 ]. 
As a member of MD. Barrow joined in astr. and 

metl. obsDB. [ 114]. In 1849 he was elected Fellow 
of B.AB. 

July 1837, called up-country to undertake re
construction of astr. circles on Everest's design 
[S. 41, 127, 132, 140 , 341 , 430 - 1 ]. Left Calcutta 
11-8-37 without protest, arrg. Dehra DUn 11-9-37, 
and joining Everest at Kal.iAna ; wrote happily a few 
weeks later [ 123 ]. 

Two montha later wrote in a. very cWfenmt tone, both 
direct to the Mil. Dept. at Calcutta., and to Everest who ..,.. 
watohing the baae-Iine mB&Bt. at Sinmj [53 J. Reported 
that he could not get the work dODe at Kaliina--" after 
uaa.rly 3 montha erperionoo I am convinoed of its utter 
hope~, thouah in Calcutta., with the convonienoea ... 
there obtainable, tiiere would be no grea' difBonlty' n. 
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On Everoot'l urgent prote.t, GoTt. ordered that Barn. 
mUlt await. hi. return to Kaliina. Making all " 
from SU'on], Evere.t waa deeply diaoppointed o~ book 
9th March at the l&Ok of progreos made. He took imm ~rrL 
ch. of the work, gave Barrow definits taaluo and b ~ 
Mobsin Hu.ain ~or .... ential parts of the wo;k r 6, I~~8 ~t ID 

Barrow lubmltted to be thus ol_ly directed-the J 
verBion of the circle. was really beyond him_Dd c ~. 
able progreo. WIlB mad.' after the move to the hilIB [:" -
166, 404]. T~ward. the cloee of. the rains, however, ~:bf~ 
8ared up &gam, aod Evereot wntso a lettsr very Billlilar f<l 
one he had written to Barrow in Calootta more than Bix 
before ; yea .. 

"The manner in which on two oooaBioo. you have I I 
sight of the deference due to my rank &Dd .lation rend~ 
it incumbent 00 me to take efficient m .... urea for the ma: 
teoanC8 of ... decorum. ... 1 ley dOWD tbe follOwing rnl ... 

l.t. All applioation. which you may bave to m.k~"f<l 
me will b. made in writing in an official form. 

2od. Wbenever you may deaire to communicate your 
opinio~o to me ... on p~of ... i?~al pOint..: you will be pl~ 
to notify your wl8h ... lfl wntmg; 1 will appoint a time f<l 
reoeive and attend to you. 

3rd. You are prohibited to oommence any verbal <lis. 
cuBSion with me in the workshop, or elsewhere, ... unl ... 
invited by me to do BO, and on all occasions of onr meeting 
you will be pl .... ed to confine yourself to the ordinary greet
ings of oivility n.nd courte.y whioh the UJags of civilized 
BOmety preeoribe'. 

He reports the incident to Govt.; "everything seemed f<l 
advanoe most pro.perously until the 29th August, when ID 
my surprize Mr. Barrow on a sudden applied to me verbally 
for leave to go ... to Calcutta ... to meet hi. soo. 1 pointed oot 
to him the impo88ibility ... whilot the in.trumenw were yet in 
an unfini.hed state, .... uring him at the same time that I 
should ... [ do 1 all in my power to accommodate him when 
they were accomplished. But this ..... emed to irrilate him to 
that extent that he began to he impertineot .... 

IITwo days a.fter this, without any provocation whatever, 
he accosted me again in the workshop in the .ame aggravat
ing .tyle of impudence, which obliged me again to caU him 
to order, ... and he ... broke forth into a .train of great con· 
tempt of my proposed method of dividing, which for the 
first time 1 now learned would in his opinioo be impra.cticable 
[ 123-5. 133-4]· 

"lmmediately ... 1 took the prec .. ution to oddresa Mr. 
Barrow an offioial letter interdicting him from all verbal 
communication .... His temper was .0 ungovem .. ble .. to 
render him like " cra.y creature, ... BO that every verbal 
discUBl!ion, except in presence of witne .... , w .. in donger 0/ 
misinterpretation .... 

"He then appears to have given way to his deter· 
mination of neither dividing the circles, ... nor of 
6ssisting in the operation, ... and to this determina. 
tion he adhered. ... 

"Mr. Barrow remained until the axes were ground, 
the faces of the circle turned, and the instrument. 
put up ... at Ko.l.iana, and finally adjusted and testedl

". 

The last two months at Kaliii.na were very difficult, 
and along series of aorimonious letters passed between 
these two obstinate men. Everest's position WaB 

the more diffioult, because he was desperately anxious 
to push forward the completion of his inste., in which 
he was indeed marvellously successful. Barrow hoo 
the easier part of refusing to co.operate, but he W8B 

obviously utterly disgusted by Everest's close oontrol, 
and only looked for escape. 

In the course of teohnical argument. IIred baok from; "': 
to another, Barrow count.red .. disolalmer of Evenat 8 

I from Everest, 4-11-30 &: 14-1-38; DDn. 265 (70-4): 3d (8&-89). "ROO. Pay bills &: DDn. 263 ( 21H), 31-12-30. 
DDn. 341 (183-4).20-12-37. • DDn. 348 (298-9), 2-9-38. 'Report, 3-8-39 ( 128-33). 



NOTES 
\he meohanioal genius of a Ramsdon with the remark that 
"I think it would have been quite .... weU if you had the 
pme distrust of your mechanical powers befol'8 you had 
oltered the 2·feet ciroles by Troughton, who as a mathematioal 
instrument maker stood pro.eminent". 

To which Everest ret<>rted that" though you are at liberty 
to think just wbat you ploa.e, yet an official letter i. not the 
proper channel wherein to give vent to impertinent comments 
on me or my proceeding.. When I seek your favourable 
voice or care for your diaapprobation, it will be time enough 
to oo~uniCllte E'!ither to me"', 

Everest onjo) ed the dual role of .0. and S·fS., conducting 
• n the corr. in rolo of SG., but referring to himself as "TS. for 
technical comments. He writ"s on 23rd Jail. ; "On receipt 
of YOllr letters dated 19th and 210t instant, I handed them 
to the Superintendent of the ".T. Survey, a copy of whose 
report sent to my office is endosru for your .•. guid8.Ilce .... 

III cannot allow a.ny deficienoy on your pl1l"t in that 
deference which i. due to the rank and station of the Superin. 
tendent of the Great 'l'rigonometrical Survey .... You must 
be well aware that it i. improper ... to sit with your h.t on 
your hf'nd, and ... common not iom'! of delio8(:~' wouJd have 
prevented you from introduin~ your-elf unrnll.d for, whilst 
the Superintendent and his f4ubordinawB were oc('upied, 
under orders from my office, in ill~Jw('ting instruments pro
no""oed oy you to b. in working order"'. 

Inde.,d, STS. had reported to RG. that "whilst. I was 
engaged ye.terday with my two slIh.".sistants, Reid Mohsin 
and Babu RadarBth Sicknar, in e:"t8mining the.qe inEltrmnents, 
Mr. Barrow walked into the ohservatory uncalled for by me, 
and with hiB hat on in my presenf'f', took up a seat on one of 
lb. boxes, and remained sitHng thore wit.h hi. hat on the 
whole time, for upwards of 2 hour. "". 

Barrow anBwered with a. defia.nt note 11 that in the season 
1837-38 ... not only your .... i.tants wore their hats, but 
,moked cigars in your pre.ence, and at thio time of the year 
il is hardly po .. ihl. to remain in the oboervatory whon the 
aperlures are open ,,·ithout oom. kind of [ covering) on the 
head. And, with referenoe to my being in the observatory 
nncaUed for, ... I had attended there daily, ... and I am 
sure you will do me thc ju.ti ... by admitting that, generally 
.peaking, I ltave never evin ... d any great anxiety to obtrude 
myself into your mus.um. 

"Such is the present state of my health that I am very 
desirous of returning to Calcutta "nd, should I not get better, 
eventually to England I" • 

Barrow's presence in camp was obviously of no 
further value. The eireles were now complete, except 
for the division of the new horizonml plates, .. nd this 
Barrow definitely refused to have anything to do 
with, so Everest orcl"red him to Dehra to await 
orders from Calcutta ; 

"As you have decidedly refused tn obey my posi. 
tive order, without assigning any reaBon ... but ..• 
ill·health, totally unsupported by medical certificate, 
and at variance with all outward semblance--and it 
is totally impossible that I can pennit such ... flat 
contumacy and rebellion-... I have therefore to 
desire that you proceed immediately to Dehra. Dun "5. 

Reporting to the Town Major at Calcutta, Barrow 
WBII discharged from the day of his arrival, 19-4-39, 
and left for England shortly after [124, ]34, 436]. 

Everest was greatly relieved by his departure; 
"The whole of this a£fair caused me a great deal of 
uneBlline88, for I had every inclination to be friends 
and oblige Mr. Barrow. I had first introduced him 
to the notice of the Court of Directors, and obtained 
hiB nomination. I had a high value for his skill 68 
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a workman, and was quite ready to conciliate him 
by any sacrifice consistent with propriety'·'. There 
was obviously no hope that Barrow would ever work 
for EverE'st ; they were completely incompatible [435 ]. 

00 bill return to England, write. Walker, Barrow ".t 
up a manufactory of Bcientifio inBtnunents in London. III 
1846 he constructed ... two 24·inch theodolites for thi. I;urvey, 
•.. His latest work for this Survey ...... the coll8truction 10 
1863 of three .ets of portable magnetio inltruments, ... under 
instructions from General Sabine and tbe Director of the 
Observatory at Kew"' . 

The Science Museum at South Kensington holds a "tranlit 
theodolite by Henry Barrow & Co., ... 6.inch vertical & 
horizontal oiroles, very finely graduated on silver to 10" of 
arc, and reading by vernier Bnd mioroscop.s to 10""'. 

When he was elected to IUS. Barrow Was residing at 28 
Oxendon St. and was later at Charlton, near Woolwiob; 
he died at Westfield near UexhiU. 

BATTEK, John Hall"t( t ). 
b. 5-5-1811. 

BCH. 

d. 14-7-86. 
Writer, 30-4-29 ... ret. "" Comnr. Agra, 3-~6. 

Son of Hel. Dr. Jos.ph and Catherine Batten of HaiJeybory. 
m., before 1847. 
ed. Charterhouse 1825-30, and 'frin. Coli. Camb. 
IS~jj-45. A .. t.. Comnr. Kumaun; 1860, Comnr. 
FRos., 1~66. 
After Herbert's death discovered his rough journals on 

geol. Bvy., nnd prepared them for pubn. by ABB. with aketeheo 
of the route beyond Mil.m [rn, 268,269 n<. T, 2,457 J. 

1846, a. A .. t-. Comnr. and 80. Kumaun, pl'8pared 
map, IIB]O. 25 ( 15 ), Kamaoon er, Briliah Garhwal, scale ahout 
81 m. to inoh, with panorama of hills and snow peak., 
peak numbe", corrrl. with thf." of Webb's map [m, pI. 6), 
but heights differ, ego TrisuI, XII, 23,203 feet-Nanda Devl, 
llTV, 26,669. Shows iron and copper min"" nr. Almora, and 
heigbts-not given by Web~f Fort Moim (Almora), 
6,600 feet, and lake at Naini Tal, 6,200 feet. 

Map not b .... d on W.bb ; names quite different, &8 &lIo 
twiats of rivers, their tributaries, and geueral shape of hiIla ; 
bears Batten's autograph. 

BAYFIELD, George Thom~B. Mad. Med. 
b. 5-10-06 d. G~uhiiti 9-9-40. 

Asst. Surg., 2(}"9-28. 
Crawford ( 31S ); Griftith ( 64-144 ). 
DDo. 391, M 422; Dec. 1836, deputed by Reedt ... !.va 

to meet HannILY and Griffith on AIIIISDl-Burma frontier to 
diJoou .. 1'81_ of A88amese held captive by Kachlu.. M. 
them on Patkai Range, 6-3-37, I'8turning Av .. 16th May. 
Journal of route with map [ 265, 44"]. 

Auth. of Britiah PoIitioollWalion.wil" A..". Caloutta, IB3&. 
1839, po\. duty, Rangoon, under Reedt. Av... 

BECHER, John Reid. 
b. 3-7-19. 

Ben. Engrs. 
d. 9-7-84. 

2/Lt. 11-12-37 •.. Col. 13-10-63; :ret. 1866; Gen. 
20-11-78. 

bro. to Septimus ( in! ). 
OB. 1860. Couolly ( 84/197 ). 
HBIO. MilIo., plans and sections Gh.ani, with Army of 

IIIdu, 1840. 
1846-7, in ch. trans-Sutlej I'8v. 8vy. 
1863-9, DC., Suira ; 1864, Comnr. Peahiiwar. 

BECBER, SeptimuB Ranling. Ben. InC. 
b. 16-7-17. d. 23-11-1908. 

Ens. 27-8-34 ••• QeD; 211-1-89. 
Son of Oeoqp Ileoher ( 1780-1837 ),IIeD. CD .. and Ham., 

Geld&rt Barolay, hla lIud wife; hro. to John (,..,,). 

'DDn. 302 (152),16-1-39; 360 (15),17-1-39, 'ib. (18). 23-1-39. 'ih. (19-21),22-1-39. 'DDo. 3011 (155), 
2~1-39. • DOn. 3iiO ( 23 ), 28-1-39. • DDn. 8" ( 1()8.-M ), 3-8-39 ;]"para 134. 'GTS. Il [.>.\ n.; .. ppz. 3 ( ISllJ. 
I r.anc&8ter-J on ... 



BEDFORD 

m., Chelaea, 11>-6-49, Augu.ta Emily, dau. of Augultus 
Prinoep, B08. 

ed. Addiaoombe. Hodaon, I ( liS ). 
IIBIO. 170 ( 46 ), Burvd., 1838, part of Kumaun, including 

Almora and KMi R. [ 209]. 
1839, IOOtg. Adjt. Kumaun local batt.; Feb. 1841, PWD. 

KumaWl. 

BEDFORD, James, [lII, 422-3] Ben. Inf. 
bapt. 8-3-1788. d. 31-3-71, aged 83. 

Ens. 29-3-10 ... Bt. Maj. 28-8-38; ret. 1-11-43; 
Hon. Lt Col. 28-11-54. 

Son of John Bedford. of Acton. Middlesex. 
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m., Meerut. 20-9-28. Jane Helen. dau. of John Troup, of 
Nairn; .he d .• Allahibiid, 18-9-36. A Il&t .• on. also James. 
9&8 appd. to Midnapore Rev. Svy. in 1838, ... Asst. Rev. 
Survr. on Ra. 250 pm .• and in 1840 tr. to ch. of rev. svy. lower 
Assam [ 202-3. 394-5, 399]; pr. r .. ther al.o to Jam"s R. river 
survr. 

Hodson. I ( 121 ). 
27-11-21. appd. aBSt. rev. survr. Moradiibiid. and 

promoted Rev. Survr. Saho.swiin 19-12-22 [lII, 153. 
33 2 ]. 

1824-26. Burmese 'Var. on rnil. svy. Assam
turned back by Abors at Pasighiitr--reached Brahma
kund [ Ill, 54-5 ]. 

Jan. 1827, resumed ch. rev. svy. Sahaswiin [UI, 
154; IV, 321, 362 ]. 

1831, declined appt. to OTS.; "I have never conduoted 
any trigonometrical or geodetical .urvey .... I have Bome 
knowledge, however, of the principles on which tbey are 
carried on, founded on genera.! reading and a former course 
of mathematioa.! Btudy, comprising the elements of Euolid ... -
plane and epherioa.! trigonometry from Keitb-a.nd a partial 
aoqniBition of a.lgebra from Friend and BoniCBBtle' • whioh 
hy not been followed up. ... I have paid .ome attention to 
praotioal astronomy .... 

"Feeling mYBeIf moet conversant with the duty on whiOO 
I have been 80 long employed, I should prefer ... tbe superin
tendence of a Revenue or District Survey'" [208, 353]. 

BOO. 93 of 11-6-32. appd. to succ. Herbert as DBO. 

of Bengal and Supt. Rev. Svys., though Everest 
would have preferred an officer of his o\'Vn choosing 
[ 7, 314,316--7,320-1,324, 345, 362 , 474]· Hand
ing over ch. of Sahaswiin rev. svy. he took up duty at 
Allo.hiibad about 10th Sept. 1832. His elder dau. 
died shortly after, and he took two months leave 
to escort wife and yr. child to Calcutta, as both 
were sick and ordered to Europe. He had, more
over, lost "the whole of his camp equipage. be
sides other valuable property" by the sinking of 
boat off Fatehgarh during the rains, and was granted 
no compensation. In addition to these misfortunes 
he refers to "heavy pressure of commercial failures "s. 
The rev. svy. conference had to be postponed on 
account of this leave [2II-3, 321]. 

The re-organization and expansion of the rev. svys. 
resulting from the Allo.hiibad conference entailed 
heavy work, and under pressure from the Rev. Bd. 
he had difficulty in maintaining the high standard of 
prof. o.ccuro.cy he desired. The Board differed from 
him in many occasions regarding the merits of indivi
dual officers. He wa.s disgusted when Merttins Bird 
went behind his back to consult 0. junior officer, Henry 
Lawrence, rega.rding conduct of the svys. [148, 179, 
216--7, 224. 230, 321-2. 345-6• 363 ]. 
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He Wall glad. therefore. to be deputed to Calcutta 
at the end of 1837 to advise on rev. BVys. of lower 
Bengal. and still more 80 when tr. Wall made perma. 
nent. Arrg. Calcutta 4-1-38, he was, from Oct. 
given ch. of 80.'s offioes in addition to rev. svys. [8: 
129. 139, 179,214.324-5, 393, 436]. Though working 
loyally to carry out 80.'s wishes. had disputes with 
De Penning regarding division of duties. and unhappy 
letters with Everest up-country [ 325, 430-1 ]. 

Did valuable worl< in ch. of drawing office, but re. 
fused to join the so·called "Survey Committee" Bet up 
in Calcutta by the OG.. Lord Auckland, feeling, 
quite rightly, that it was absurd to join as the single 
technical member, with the risk of being constantly 
overruled on prof. matters which rightly pertained to 
the absent sa. He was supported by Everest, and 
eventually by Directors, who ordered diBBolution of 
the corn. [II, 120. 288-9, 298-302]. 

A good administrator and experienced surveyor, 
he maintained high standard of efficiency, which 
eventually won Everest's cordial respect [250-1,325]. 
He was however much happier with the Rev. Bd. LP., 

which greatly appreciated his close control of their 
BvyS., and his full reports [148, 203, 207-9, 322-3, 
348, 365, 368 ]. 

1842, applied to AG. at Siml .. for leave to retire; "Having 
noW nearly completsd 33 YOBrs service in India withoul 
furlough, it is my wish to retire from tbe 1st January ned .. 
on the pay of a full Colonel, agreeably to the modified Pension 
Rules dated September 1837 .... Genera.! Orders dated 17th 
January 1838. 

"A certificate of no demands from tbe Presidenoy Pay 
Master was forwarded by me to the Accountant Geners! on 
the 7th ultimo. but so much delay bas occurred witb that 
omoe in effecting an adjustment of outstanding aooounll for 
instrument. at my debit, that I.. .• olioit Hi. ElIcellency's 
permission to be allowed ... to Bubmit my appli08tion ... through 
the Assi.tant Adjutant Genera!...at the PresideDcy'" [320 ]. 

The certIDoate of "no demand." was received the following 
week "sooner than W88 expected", and nothing interfered 
with hi. B&iling towards tbe end of Jan. 1843, after more 
than 20 years continuous Bvy. duty [138,259,323.326 1. 

BIRD, Robert l\1erttins. 
b. 1-9-1788. 

Bes. 
,\. in India 22-8-53. 

Writer, 21-7-07; Offg. Mgte. Ghiizipur, 1820 .. Jodge, 
Gorakhpur, 1826-8; Comnr. of Rev. Gorakhpur Div., !8~9-
31; Offg. Rev. Bd. WP. 1831-2; Comnr. of Rev. Farrukhab~, 
1832-4; Rev. Bd. WP. Allahiibid. 1834--41; ret. ID India, 

28-~~~f Robt. and Lucy Bird; bro. to Miss Mary B~, 
msany. at Gorakhpur and Caloutta; cous. to Qeo. MertWl. 
Bird, BOS. ( 1807-34 ). f TO_ D 

m., 1st, Caloutta, 21-9-10, Jane Grant, dau. 0 ""v. . 
Brown; Bbe d. Gorakhpur, 6-9-21. aged 29. ird da f Wm 

m., 2nd. at Cape, 2-6-25. Miss Jane B '. u. 0 -M' 
Wilberforce Bird, of Cape OB.; sbe d., Hastings, 18-1 , 

as:.~3rd, 1-3-48. Henrietta Maria Jane, dao. of p...,oe 
Grenfell, MP. 

DNB.; DIB. . f vys 
Took leading part in organizatIOn 0 rev. B . . 

Wl'. [7]. On joining Bd. at Allahiibiid, "the semor 
mild . tell'gent gentleman· 

member [Fane loo.was a , m 1. ' kilo"" 
like man with muoh revenue expenence and . 

, . h h d by a supenor edge. but thrown In t e s a eoo. 

lJohn Bonnyoutle (1750 7-1821). prof. ofmathB. BII .... ;DNB. 
• DDn. 409 ( 252 l. 16-7--42. 

• DOn. a64 ( 288-92 ), 18-1O-3\. 'BTe., &-8-33 (34). 



NOTES 

coUeagtl... 'l1,l" junior membE'r bore the well-known 
namo (If Robert Marttins Bird, and 011 him for many 
years the task of dir ... ·tinll all rev"nlte operations, 
anol eSl'el"ially thoH" 0(" tho new ~ettl"lJlent, eventually 
devolved. Ho, inl\nlld, waA" man ofnn common orrler. 

"Tho Iin>~ 20 y,,.,rs of hi. \lIdi.Ln life _re paMed entirely 
in judicial du~ies. Yet ... h,- became during that period the 
beet pmcti",,1 rev~nu'- officer in t·ho OAlWltry .. 

"~'rom till' limo Ihftl be hJOk Ibe rellls Ul the Revenue 
DepnrtmMt, in whioh he lon!( n'i~ .... d quite supremo, the whole 
eonduct of tbo revisioll of the settiemt'lntfl o.R8umcd n. new 
obaracter. ,., .:\110\\.'.(( to select hiE' uwn in~trumt'!lltB, ho 
UBUfI,UV chose young own a·s bcing ... mon~ manageable than 
tbeir •• niors, o.lId le.s lik"ly to be imbuod with pr.-judices 
derived. &om the dark 11gt'~ of our l~u.rli("r l\fLministrutillll. 

"Tuc "-'I'Hllt WRR that in t'il!:ht ye,n.rs Ilfu'l' thl" euactmtlnt of 
1\ej(Il18tion ,'< of 183:1 [22.\]. Ill' was "hie to n-port ... th.t 
he nad redeemed hia pledge; that the •• ttl,'mont ... WIlS rom· 
pleted, and th .. ~ I", wno at libl'rty .~ relinquish hiH nrduouB 
postl, [210,113, n.]. 2q., lIh, 3.l2] • 

1837, introduced new proce,lnre, increasing out
turn of .vy. parti ... from 1,000 to 3,000 sq. ru. per 
annum. .. After 80me years' trial of the 8lU'VeyS, 

their expenses wt"re thr .. utening their abolition .... 
Mr. Bird took into council H(lnry Lawrence to rlevise 
a more economical snrvey, ... by increasing the 
strength of the establishments und(lr .. single head, 
and diminishing th .. details of the profellSionAI por
tion of tbo survey" [ 21.1-8 , 453, 471 l'. 

JASB. VIll, 183!) (598) .ketch of camel cart, " four
wheeled hugg~' with wheel. 0 r,'ct di"m~t"r .. in ",hioh Mr. 
Bird of AlI"hiibii<l htu! recently made nil officio I tour of 
2,000 mile. in lTpper Indi .. " I .1' i I. 

BLAKE, )luirson TI'OWAI'. ilon. Inf. 
b. Hm'hampnrA, 24-11-011. 
d. GWillior, 11-1\··57, kd. by mutin"er •. 

EllS. 7-1-27 ... Co.pi. 18-7-4~; Bt.·M .. j. 20-ll-M. 
Son ofWilliam Blo.ke, Ben. 1nl'. [Ill, 4251, "lid ~[8ry Anne 

Woolsey his wife. 
ed. Harrow, 11'\20-4. 
m., LuckJlow, 11-:1-31, Churlutte Adeline JlIllith, dau. of 

Mordaullt Rickatt., 808., Read t., Luoknow. 
Hodson, I ( 163 ). 
1837-11. esoon comdr. o.nd "urvr. on Pemherton'. Bhutan 

misaion [l() ]-4]. Frequent men tion. in n&\T8tive. Gri1Bth 
(205-312); 2:l-1-3~, Ucwiillgiri, "Yesterday evening Mr. 
Blake's khidmutg .. r dipd r .. tho!" s",ldcnly ... owing to over.load
ing the 8tomnch with radishe.". 

31-1-38. "R"o.ch Roonlldoong. We put np in the house 
of the ... headmnn .... Dllrin!( our stay ... ho invited Pomberton 
and Blake to shoot pigeons; the poor man thought they would 
not he able tc hit Ihem. On tin.ting out his mistakE-, he put 
an end to the sport". 

They Btayed from \Jth A prit to 9th M"y ot Punakho, the 
""p'tal town, Ilnd re·entered Beng,,1 at Rux"r, 18-5-:18. 

Blakc· •• vy., MRIO. nl (4-12 ). 
1842, 2nd' in comd. Gwalior Inf. 

BOILEAU, Alexandor Henry Edmonstone. 
Ben. Engrs. [m, 426 ]. 

b. Caloutt,a., a-2-07. d. CaWDpore, 
30-6-62, of dysentery, 

2/Lt.17+:l4' ... M Gen. 11I-1a-60. 
Son of Thomas Boileau, oolicitor and notary pubHo, 

Caloutta, trod Leah, d"u. of Col. Jeeallp of " •. , .• his wife; bra. 
to John TheophiJus Boileau [ ~n 1. 

1 R,,'. 8.,y. (fllllill), 1863. 'Edward08 (81-2). 
'Abm"m Lookett [D, 4171, .loo. Bh" ... tpnr, 18!7-33. 
'lmlo., M lIlI9. 'DDn. 391 (M3-/) ), 17/!1l-12-33. 
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od. AddiRoombe, 1823-4. 
m., lilt, Agra, 3-2-34, Charlotte, d"u. of Wm. HanllOll: 

and NlAter of his hro.'. wire; ahe d., Barrackpore, 2'-+-40, 
aged 26. 

m., 2nd, P"ignton, Devon, ~, Matllda Ora"", daD. of 
AIex. Tovey, HII. 20th Foot; .he m., 2nd, Lt.·Oen. A. T. 
Caden, Mad. An. 

Boilean; Conoliy(87/13n); Hod.on, 1(171-2); III (748) 
IV (tJ30 ); CoI08worthy Grnnt, portrait [ pI. 19]. 

1827-8, travel'!!e svy., AllahAbAd to Cawnpore 
[w, l{-6]; 1828·-32, from Agm .. nd Delhi to 
Bharntpur [w, z6-7; IV, 2,3, 271-l, 351, 353, 360, 
448]. ~Iarcb to Sept. 1831, svy. of Bhamtpur inter. 
ntpted by duty with Reedt.4 on "enquiry into the 
present state of the She\mwutteee, and otht"r hordes 
of robberA who ar .. to h" foun(1 in th" rem tories or 
Jf'lypoor, Hiklllleer, JowlpofJr, &c. "D. 

11l:12, aft .. ,. rn .. .,ting (1('. in camp Rt BI"l~RWQr, 
nE'ar .rltipur bonIer, in Mnrph, marrh .. d ._. rrom Agra 
to r"ad, Sironj 24-4-32, being deputed by SG. to 
l .. y "lit N. ward ~xten8ion of Great Arc. Thwarted 
by persistent hot weath"r hazIl, he abRlllloned work 
without ha\>"jng Accompli~hprl anything of "QhlP, and 
read,e,l Ab""'" Ill!h July [4. q. z3, 77, .\5·1 ]. 

0,,(.. 1832, di .. t'd"d to rt'connoitre N. wardR from 
Agm to D"lhi. mel'ting 1'~\'eI'('st, for frash instructions 
during April. Ht' t.h"n continu ... l trav .. rse svy. 
,,"ros" .JUUUla pl,\in through :\Ieerut nnd :\Iuznfar
naga,., reaching Sahiiranpur 6-!l-33, a ver~' heavy 
taek ror the hot· weI\t.her [15. l·I, 15-6]. 

18-11-33, .. Snhnrl\lIpoor. I left this plaoo hy dawk a' 
..bollt 5 p.m., leftving the camp stanrung, o.nd proceeded to 
join the S.G.'. hdqnl. at Misoorie. On Monday, AuguRt 19tb, 
arrived at Rajpoor (at the foot of the hiUs and 7 miles beyond 
Dehro ) at "bout 8 n.m., WII\ reached the S.G.'. office at 
aThe Park" the Mine dllY. remaining there until the end of 
tho month'" [ Ih;]. 

2-11··:13, with ~G.'8 part.y that left Muss()orie for 
Agrn for the dt.tailed B"I .. "tion of station~ N. WArdS 
to tit" HimiUt\y... Though nmv to trig. RVy. m.\de him
self uB£'ful in org'Lllizing BUPRli".,.. ILIlt! personnel, and 
WB8 of consid"rnble h .. 11' in wen'king Ollt details of my
trace method [ ,6-7, 1'1,31, .H ·6. i9, 35.'i; 411-2]. 

Did not escapo Everoat's sharp rebukes thnt weN 
showerod ou offioors ,,"d a·ppce •. aliko; .. It w,," ill-judjjed 
sending the artiftcers to Bi"n .. ; ... I am seriously in WlUlt ~f 
their .. rvices. . .. I beg you will exen you....,lf to _rlalD 
whoro the mell IU"O gOJl~, what hatl heoome of them, Md how 
tht.y lire to be brought to join my ... mp .... 

"The inl'Ouvenicllc<' i. sucl,t as the :iu~rintendeut ought 
not to he suhjected to .... "testcmay, ... in oru"r to look 
~hrough the tel""oopo ... mr C~ief Civil Assistant and my""!! 
were obliged to stand ou " pile of oamel trunks .... sed ptW' 
by pair. . .. To take the illstrumell~ 0111 of ita hOI: and put 
it on it'! staud, to lev.1 it, observe with i~. w,d afterward. 
reploc" it in the ho", were attended with ooo8i(lerable 
hazard. . .. and great pain Rnd annoyl\ll"" to me pen!Onally, 
be ... use, being the only person whose legs and ar,;"" wen 
BnJlioiently loug, ilie wholo hrWlt of the obitt>rVI\tlouS fell 
upon me .... 

"AB I look upon nil this inOOllvenience "" .. ttrihutahle to 
ilie hadnll88 of your "rralllJ'lmenbJ, Wld ... want of judlJt'ment-, ... 
I look to you ... to do your utmost to remedy the milIohief'''. 

It is Burprloin" ~hat he found opportunity fO.r oouriBhlp 
nod marrialJt' ill the heijjht of .. moat aVenuons lield _11. 
He writes to Eve"'"t from Delhi. !10th .J"n.; "I arrivod at 

:1 1st. U('n. ":n~r. to l·t·l't.'in.~ L'tunn. 3~ :!/Lt. iuttteuti of ~1l8. 
"_a. M 317, 81-3-31; 1~1; DDo. 286 ( US), 11-11-31. 
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&his plaoe yesterd .. y evening from ..... cirouit of .. bout 140 
mil.... ... The hill station .. t Kasum. i. 130 feet high. but 
will not form good a.ngl"" with Mooli a.nd Delhi .... Moham· 
madpoor fumi.h"" only .. mosque upon .. s .. ndhill. Nujn£. 
ph h ...... g .. tew .. y of 1lUl80nry 32 feet high. but ie built on 
a f1 .. t plain. a.nd would require extra brickwork ... for the 
acoommod .. tion of the 1S·inch in.trnment. Bahadurg .. rh 
aleo lie. in .. flat. but h ...... high g .. tew .. y ... whiob overlooka 
the N .. wab·s zena.na [ lb31. IUld would require brickwork 
aB the roof ie riokety .... 

"Thie evening I am to .tart by dak from Delhi. a.nd hope 
to be .. t Agm on the 1st of February. le .. ving cantonments 
... in on the 3rd proximo I date of m .... iage 1 in progress 
tow .. rds the headqu .. rters G.T.S. "'. 

Spent rains of 1834 in Mussoorie.and in Sept. joined 
the Shekhii.wati fd. force. being Mtd. after close of 
mil. ops. to pol. mission to w. borders of Rajputa.na 
bringing back much valuable svy. [271-3]. He writes 
to Aaa. in Jo.ipur August 1835 ; 

"A. it will take me several weeka. or even months. to 
oomplete the vario,," p .. pers .... a.nd 68 I h .. ve already been 
more tha.n ten months absent from my home which I quitted 
at one d .. y·s notice in ... September 1834. I should be truly 
grateful if you would permit me to compil. my report a.nd 
finish my maps at the station of Futtehgurh. where my 
family now resides'''. 

Dec. 1835. after finishing off his Shekha.wati work 
at Fatehgarh. took ch. of Pamsniith series at Midna· 
pore. 9-12-35. bringing party into recess quarters at 
Ba.nkura. 22-5-36. with himself. his Indian doctor. 
and half the est. down with fever. Next 9OOson 
worked through E. Singhbhum towards l\io.yurbhanj. 
followed by six moo leave on me .• and sea voyage to 
China. from 28-7-37. Whilst at Calcutta stayed at 
Benton's Hotel [60, 160, 188.316.355-6. 375,408]. 
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23-12-37. resumed ch. of Pamsniith series. but 
read. 24-12-38 to become Supt. Canals and Agent 
for Iron Suspension Bridges at Calcutta. "my 
health having suffered so much from eleven years 
oonstant woor and tear in Survey Department. and 
particularly from the last three seo.sons' employment 
in the junguls west of Midnapoor [ 175-6. 367]. 

'~The prospect of obtaining a quict situation in Calcutta., 
instead of continuing to kill myaelf by inches in the junguls 
of Mohurbhunj. has induced me to write the accompa.nying 
letter. '" My triangulation is brought down to within 27 
miles of two of Lieutenant Bnxton's stations (60) ... , Shonld 
I not succeed in obtaining the appointment .... I will of 
OOmBe resume my duty in t.he jungula. coute qui conte· ... 

Congratulates SG. on the progress of the Mussoorie-Rajpnr 
road; .. I am happy to hear that snch great progress hu 
been made in cutting the • facllis descensus' towards Dohra. 
Truly I ought to remember every nook of it. from" Windy 
Corner' to the awful panchi near Grey.nose. where for once 
in my life I actu .. Uy loaked disconcerted .... Mrs. Boileau 
and the child are quite weU'''. 

Amongst duties at Calcutta was given ch. of the 
MIll'S. workshops. thereby relieving DSG. from that 
responsibility [ 129. 335. 430 ]. anu holding the post 
till 1843. 

Though acknowledging his general technical ability 
and zeal. Everest did not otherwise regard Boileau 
&11 Buitable for OTe.; he had been disappointed with 
hia failure on the Sironj-Agra recoo. of 1832 [ 23 ]. 
and with hi~ "want of system" on the Pal'&llna.th 
8Sries [ 355 ]. 

BIOGRAPHICAL 

July 1843, mB.rohed througb the bills. Simla to MllMoori 
to stay with Evereat a~ Hithipaon. .1844., actg .. Supt. n"llii 
oanaIs; 18~. on Railway Com. Wlth F. W. Sunma; ISM, 
SE. Agm. 

Pub. in Calcntta. 1846. Mi_lla_ Writi"", in p, ... .. 
VU8e. which include a string of d08(!srel v_nee on the life 
of a 8Urvr •• of whioh the follOwing are fair aamplee; 

How can a lady' understand My false horizd;; when 1 vie" 
The odd delight I feel So many stars I see 

Theodolite to take in hand No girl need fix. how.;.r true 
While foUowillg the wheel f Or false. her eyes on me. 

BOILEAU. John Theophilus. 
b. Calcu1:tit. 26-5-06. 

Ben. Engra. 
d. 7 -11':...86. 

Ens. 11)-12-20 ... Col. 1-5-65; ret. 10-~7; 
Hon. M Gen. 29+57. 

bro. of A. H. E. Boil.au [."p) and lot cow of J. P. 
Boileau. both the gunner and the sapper [ m. 426). 

ed. Addiscombe. 1819-20; with Trig. Svy. OB., and 
Chatham; arrd. Indi". 22-9-22. 

m.. Agr.., 23+29. Anne. d"u. of William Hanacn. and 
sieter to Alexander's 1st wife. 

PR.8. 1840; rnA~.: Conolly (87/128). 
BAS. ( m ... ). XLVII, 1887 ( 133-5 ) ; BB. Prog, .• XLl1. 1887 

(i-vi). ob. by Henry Yule; Colesworthy Gmnt. portrait in 
uniform with scientifio insts. in background. from [ ... /ill" R,v., 
of Oct. 1840 ;' /. ,\'m·,. 20-11-86 (550). with portrait; portrait 
by Sidney Hodges at Soldiers' Daughters' Home; Hod"'D.1 
(173-4); .lASH .• n. 1833 (251 ). describes sundial in courl 
of Moti M68jid. Agr .. Fort. 21-3-33. 

1833. Ex Engr. PWD. & bkmr .• Agm a.nd Muttra; helps 
Alexa.nder frequently during Gt. Aro recce .• 1833-4 [ 29 I. 

1836. issued in India litho. oon. of TratJer8e Tablu. 
pub. London 1839 whilst on furl. 1837-9. under 
title A new and complete Set of Traver8e Tablu • ... 
to every minute of the quadrant. and other Tablu weJuI 
to the Surveyor and Oivil Engineer. 

In copy of In.ter edn. is note in his own writing, 
12-11-80. "These Traverse Tables were prepared 
to facilitate the computations of the areas of villags 
lands by the officers of the Government Revl'nus 
Survey. and have gnne through several editions". 
They were officia.lly adopted for the NWP. rev. 
BVYS. and used in India ever since" [232• 239,439). 

Other tables were issued bv him in 1844-6-"for 
determining the elastic force -of Aqueous Vapour in 
the Atmosphere" & "of Astronomical Refrllction "'. 
Those printed by Craven have preface ad. J.T.B., 
Ambitla. 20-6-51. [ 118 ]. 

OD. to B. 3-10-3!); Directors seud to India "M.S. Map of 
Rohilkund .... compiled in thie country [England lffi by 
C .. ptain J. T. Boil.au .... We .haU reimburse. to that 0 oeJ: 
the "mount paid by him for the draft of the farr copy, ... VII •• 

£45-1-7'" ; 
Whilst on furl., deputed to Dublin for instn. from 

Dr. Lloyd in magnetic obsns. ; on return to IndIa ap.pd. 
00. 5-8-40. to start magnetic obey. at Simlll. hold,ng 
ch. till it was closed down in 1845 [ 117-8• 439). m 

From 1848. SE. Amb .• I ... Meerut. and then .OB. at AdP f!o to 
1804. At Ambiil.. compiled PWD. standing or... 1ll 

Boil.,. .. • 8 OIKk. . . fte show' 
Yule writes of him ; "Hie exuberant sp~U! .... 0 ~ made 

ing themselv"" in prooeediugs of an eooentno.oharaotAl. \iDIIl 
him better Imown ... than his inteUectWlI gil'lA> or P""'b'eS 
acoomplishmenta .... His sayings and doings were the ID J 
of lII&11y widely ourrent .. necdotes ". 

'DDn. 331 ( 21 ). 3()-1-M; >:vi ( 19 ). "ib. ( 51-2 ). 12-&-35. • to SG. with letter to ~s. ~ Qei. ; DDn. ,370 J:.;l: 
18 8-38. 'ih. (44-5). 2-10-38. 'Feb. IW. O'Donel sends DSG. details oferro ... fonnd in BoIl?,"u. TaMr-. JA 
18" ( 136-70) ; XIV. 1845 ( 1-9 ). 'HlUO. 28 ( 22-3 ) ; .. oomplled for the Military Bo'>rd of Bang,,1 . 
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BiB 30 y ... rs of retirement were Wlefully employed. "The 
most energetio of vestrymen at KerWngton. ZealoWl member 
of the VolunlBer body, ..• insisting on carrying ru. riIIe as a 
private in the ranks. On the Counoil of the Royal Society. 
and aoted as o.uditor of ita aocounta .... Chail"lWloll or ..• the 
Soldiers' D"ughters' Home at Hampstead, and that of the 
OtIioera' Daughters' at B"th. ... He would sometimes walk 
the whole distance [to Hampstead] from hill residence at 
Notting Hill before breakraat"; R8 [',"g.,. 

BO~TEI~ .• John. Ben. 1nL 
h., 2 -2-09. <I. 17-R-78. 

En •. 17-8--26 ... LtCol. 26-1-61 ; ret. 8-3-6\. 
Son of Edward Trnnt BontAlin, C .. pt. 92nd HighJ.. and 

Anna Maria, hill lot wife, 'mu. of John !'lima. ; neph. of J"mee 
Bontein (17Hll-2~), Ben. CILV., Hod.oll, I [ 178 ]; and pr. 
kin to Wm. Bolltein, at Kiddorpore Orphan"gtl 1839-40 
[399]. 

m., Agm, 21-9-35, Eli .. "b<>th M .. ry, dlLu. of H. C. BQnllLrd 
( 1788-1858 ), Ben. Inf.; f .. ther of John Sims Bontein, lW, 
whOl8 only di>u., Ethel Mary, m. L. F. Everest, eldest son of 
George Ev ..... t, 0<1. & SN. [44 2 ]. 

Hodeon, I ( 179 ). 
July 1838 "absent from his regiment for a con· 

siderable period on medical certificate", was recdd. 
by Everest as asst. in SG. 's fd. office, but had to 
wait owing to the number of subalterns of batt. 
alresdy o.bsent on eto.ff duty. Two months lo.ter 
Everest reported "tho.t for the last month and up. 
w.ws Lieuteno.nt Bontein has been very regular in 
bia "ttendo.nce o.t my office. . .. A more eligible person 
will ho.rdIy be found". Under 0000., Sim.la, 
9--10-38, appd. "Assieto.nt in the office of the Sur. 
veyor General of India, on a salo.ry of.. .200 rupees 
per meneem" [252,325-7,329,436]. 

April, 1840, &eked Cor 12 moo leave, h"ving been "Cor .. 
I~ng time p .... t ..... riou.ly "trocted with .ome intern,,1 org"nio 
dise&se, and though very anxious to attend to his office 
doties h. been utterly unable to do .0 ". As Govt. refused 
to psy Mlary to both Bontein and hi. 9Obstitute, h. had to 
forego this le"ve, ... he oould not afford to lOBe the ... Iarv 
being "burd.ned ... with a wiCe and several children [J Z'J ]1 r; 

l!Qo., 13-10--42, ordered .. to join ... corp. in the field": 
agamst whlOh Eve .... t made vigoron. protest; C·in·C. replied 
that the SO.'. "wish .. will be held ill reoolleotion ", and 
Bontem w.... roloosed to rejoin SOli. at Debr" on 4-3-43. 
00., however! w,," not convinced of SG.'. need, and deolined 
to oon~ _ hI. return'. Bontein rejoined the 37th Regt. m. 
at Al!&habiid'. and took furl. in Deo. 1844 r 3571. 

In later years Bontein spellt much time in hi •• mall houoe 
at Rock Cottage, Mus.oorio, just BOutb of present site of 
the Libr"ry. J .. n. 1852, sso. wndour. 

BRIDGMAN, Perceva\. Ben. Art. 
b. Bo.rbados, 26-9-11. d. at soo, 

17-4-35, in Oil1J DJ Edinburgh. 
2/Lt. 12-12-28. 

. Son of John Bridgman of Voreaill.ee and Catharine hi. 
wife. 

m., Agr .. , 1~1~34, Jane, dau. of Maj. R J Deboam 
l1li. 13th Lt. InC. . . , 

00. Addiscombe, 1837--8. Hodson, I ( !!O2 ). 
Deo. 1831, on m~t. C"lontte b ..... ·line [ 4C}--50 ]; appd. to 

~T8. under BOO. VP. III O. 12-3-32, [352-3]. Before he oould 
10iD, however, g ... nted leave on moo to China, Aug. 1832 to 
~1~. ~h~r deIa~d by slokn ... in Indi", did not join 
u~~ on ~en.. till April 1834 for work in Gwalior Steto. 
""""ed WI: moo later. 

?~t. 1834, tr. to cb. P" ...... niith .eries, Midn"pore Cor 
revt.101I of Westom's work. "This promi.ing young omoer's 
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health was too. delioete Cor the Catigoe IIIld e"pDllIfe, ... and 
he was neOO8l\1tated to apply for .iok I .... ve to ~ to 
~glRnd a.nd .died Oil the voyage "'. ForI. on mo., 27-2-35 ; 
Will dated Midnnpore, 3-2-35 [ 3. '}()-I, 367]. 

BRIND, James. Ben. Art. 
b. 1O-7...j)R. ,\. 3--8-88. 

2/Lt. 3-7-27 ... Gen. l-I~17. 
Son of Waiter Drind, of Paternoster Row London rihboll 

manuClLoturer and silk merch. " 
m., 1st, Meernt, 20--4--33, Jane, di>u. of Joeeph Con .... ,. 

W"ller; she d., Ambiila, 29-12--49. 
m., 2nd, Siml .. , 11-9-52, M"ry Oeorgin'" di>u. of Benjs.min 

Carter; ehe d., Peshiiwar, 2-3--54. 
m., 3rd, Ootecamuncl, 24--10-61 Georgina dau oC Rev 

H. O. Philips, vicer of lIildenhan;' she d., Siml", '1862, Iui 
by Call with her horse down the kind. 

m.,. 4th, 1867. Ja.ne. dau. of Ro\'. D. H. Maunsen, of 
Ballyrlggan, co. Dublin; .hc d., 6-lI-eS. 

m.,5t.h, 18-10-73, EI.anor Elizabeth LowI.y, do.o. of BeT, 
H. T. Bur.:.ne, of Orittl.t<lu, Wilts; .he d., Bath, March, 1924. 

OB., 18u8 ; KOB., 1869 ; QCB., 18~8. n.Y B. ; DI B. ; Hodson, 
I ( 205 ) ; Condon. ( 286 j. 

00. 00. in O. 29--2-36, placed at disposal of Agm 
Govt. as asst. rev. survr., joins Wroughton's svy. 
Aligo.rh; April, to ch. Azamgo.rh (E) svy., relieving 
Terro.nneau; to Gora.kbpur (EO. ) now Basti Diet., 
1837; reverts to mil. duty for Afghan War, Oct. 
1838 [215, 225, 362, 368, 390 , 470 ]. 

BROADFOOT, James Sutherland. Ben. Engra. 
b. 29--8-16. kd. in action, 2-11-40, 

Parwandarah, nr. Kabul. 

2/Lt. 12-3-35. 
Son oC Rev. William BroadCoot, of Kirkwo.ll, minister oC 

a Scotch ch. in London; bro. of Wm. Broadfoot, also Ben. 
Engre. 

cd. Westmin.ter from 1827; OW., I ( 123). Addiscombe, 
lR33-5. Conolly ( 89/190 ) ; Punj"b 111,«1"'-'. I 37-8 ). 

lR30--40, RVy. in Afghiini.tan ; eurvd. route GhBzni to De ... 
Ghi.i Khan [28 •• z~3,n.". ',84 1; Holdioh writes, "Previo08 to 
his .tart on the Gomul ''econnai"""nce, Broadfoot hod the 
opportuuity ofreconnoit.ring much of the country to the south 
of the Ghazni bordering the Kandi>har-GhlLZlli roote .... He 
took hie b."rings with the prism"tio compass, and he reokoned 
his di.t .. nces by the mean valu.e ... from tlu..,., men paoing .... 
Hardly able to Ie&ve hi. tent in epite of hi. disguiBe, but his 
clear description of the ground he paeaed over, and the people 
he p .... ed amongst ... [ ... <tablishes 1 the p ... otioel value ••• oC 
tbat importent line of communication. 

.. BroadCoot's khafila lost no I .... than 100 men in transit .. •. 

BROOI\U<;, Al'thur. Ben. Art. 
b.7-2-IO. d. at sea, 27-3-71, 

botween Bombay IUld Suez. 

2/Lt. 13-12-27 ... M Gen. ~3-68 . 
Son of John Broome, of Gt. MlLrlow, Bucks. 
m., C .. loutte, 7-4-40, Juli" Leonor .. , dao. o£ Robt. Ken' 

( 1791-1848 ), Ben. InC. 
ed. Addisoombe, 1826-7. Hodeon, I (218 ). 
21--8-38; ADO. to GO.; 18~, with Army of IIld08 

10. Cat. (453), 1839, fair drewing of pIan of Sokkur with 
penoil sketch of genero.l view [!Bl n·3]· 

June 1839, with Ale". Cunningham, .urvd. hills N. of Siml ... 
returning alone, July-Aug., via Spiti and YunaID Cho [369, 
360,428 ]. 

1842, Asst. Beo. to Mil. Bd., Ft. Wm.; member of A8B. ; 

1846-64, Supt. C088ipore Foundry. 
Auth. of Ri."_'.oj I"" BongaJ A""rI, r ... lontte. 1900 [I: nU]. 

21 8 3\'IDDn. 402 (21), 16-e-40 & (62), 23-e·-40; 403 ( 18). 8-6--40. 
- - para. 10. • Holdioh (471-2 ). 

'from .00., 2:!--l-43; UDn. 401 (2Ji8). • Report, 
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BROWN, WiIliam [m, 427 ]. 
b. 22-12-1795. 

Ben. Inf. 
d. Sukkur, 11-9-411, 
on mil. servioe : .unm. 

Ens.5-+16 ... Bt. Maj. 2l--11-41. 
Son of Andrew Brown, writer, 00. Ayr., and Marg ...... t 

Gemm.il, his wife. 
Hoo.on, I ( 228 ). 

1822, 6ppd. Asst. Hev. Survr., Delhi [rn, 156, 
333 ]; 1826, t·o upper doab. Took l86ding p6rt in 
empt. Indian survrs. on rev. svys. of w. Provs. 
[nI, 157-8,162-3; IV, 211-2,231,402]. Ch. of svys. 
Bul6ndsha.hr 1829-32; Mearut & Saharanpur, 1832-6 
[pI. 13]; Hissar & Delhi 1837-8; Dehra Diin, 1838-9; 
Cis.Sutloj, 1839-41; Mussoorie & Landour, 1841-2; 
reverted to mil. duty, Oct. 1842 [2q-5, 218-21,229, 
232, z3~, 362-3, 387-8,391 ; pI. 17 ]. 

1844, re.empd. on rev. svy. Kaith6J1, 40 m. w. of 
Ramal; writes to SQ.; "The Revenue Survey has 
been reduced to 6 low ebb. The department was 
broken up, 6nd individuals of upwards of 20 years 
In the service wore sent 6way without even thanks ... . 
The only advantage I have for my pains and trouble .. . 
is the reflection that I have performed my duty, 
while another [Wroughton ] has reaped the advant. 
ages in being appointed Deputy Surveyor General, 
which I humbly submit was due to me"2. 

Though Brown was senior in roil. rank to Wrough. 
ton, the latter had longer service as survr. [rn, 333 ; 
IV, 7, 208, 3u, 363, 368,476 ]. 

JASB., VII (429); article on "ancient temple and famous 
ship model at Hissar"'. 

1845, joined miI. operations on 8ind frontier, where he died. 

BURNES, Alexander [III, ~3I]. Ba. Inf. 
b. 1&-5-05. kd., Kabul, 2-11-41. 

Ens. 6-4-21 ... Bt. Maj. 2l--7-39. 
Son of J amM Burn .. , Writer to the Signet & Pro"ost of 

Montro .... 
ad. Montrose Aoademy. Kt. Bach. 6-8-38. 
DN B.; DJ B.; Ency. Brit.; Bokloara; Burnes; Indian 

OJJice .. ; on.nUu Club; Pionur. in India, ch. xn ; Holdioh; 
Davill ( 23-5 ) ; J ROS. xn, 1842 ( xxxvi-vii ). 

1823-!l, on staff & po\. uuty in Cutch, making 
various svys. [Ill, 13 I J; I R2!1·30, on svy. in Raj. 
putana [Ill. 132-3; IV, 2~2 J. 

At end of 1830, given ch. of mission from King of 
England to Rnnjit Singh at. Lahore, with gift of 
4 dapple·grl'Y dray.horses, with another from GG. of 
barou"h" or coach. He was to travel up tho Indus, 
making a. geog\. report. With John Leckie, left 
Manuvi 21--1-31 in fleet of 5 country boa.ts. After 
delay and difficulty in getting raBBeS from Mirs of 
Bind. made their way up Indus. Chena.b, and Ravi, to 
enter Lahore on 18th June [ 10, 2-IZ-] ]4. 

From A''YS_ along 8inu coast and up the great 
rivers, prfl(llIced notable Map of the bmus, support. 
ed by memoir of construction [ 243--4, 2"(~7, 274]· 

From Lahore reported to ([0. at Simlll, and acod. him to 
meet Ra.njit Bingh at Rilpar [ 274 1'. He w .... now deputed 
to viait Bukhiira via Kabul. to obtain infu. re pollHibility of 
RWI8illll advanoe from that dirootion. Obtained ""rvices of 
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Jamcs Gerard 88 .urvr., with mnhdn. ourvr. from & Engr 
wtn., and po",li! from Delhi named Mohan Lal [ qv). . . 

. ~r a ~w weeks at Ludhi",,!~. with Wade [ID, 510 1. 
V11lted Delhi, 13-12-31; on 14th ID the evening I met the 
Governor General and hia family who were now in Delhi. 
I paid my obeiallllce to the Great Mogul ehia morning [[[ 
389], in company with the Reaident ... -the 16th ~ 
descent from TimOUl'-8 deorepit, toothless old man with. 
venerable expre88ion "1. ' 

Starting from Ludhiana 2-1-32, the party reached 
Lahore on 17th, Peshawa.r 20th March, and Kabul 
1st May. Mter many a.dventures they reached 
Bukhii.ra 27-6-32, where they stayod till 21st July. 
when they left for Meshed, Persia., which they 
reached 14-9-32. Here Burnes branched weat to 
the Caspian, leaving Gerard a.nd Moha.n Lal to 
return via Herat a.ud Kandahii.r [ vii, 10, 274-6]. 

From the results of this remarkable journey BIIl'D8B 

produced a. Map of Central Asia, pub. by John 
Arrowsmith, and his 'l'ravel8 into Bokllara, pub. in 
3 vols. in 1834, extracts from which a.re here given 
with others from Mohan Lal's Tour through the Punjab, 
Afghanislan, Turkistan [277, 290, lQ2-4, 401 J. 

After leaving Lahore the pa.rty a.bandoned all com
forts, a.nu lived so far a.s pOBBible like the people ot 
the country. 

" We had no tents to shield us from the rain" writes Mohan 
Lal "we had no beds to .Ieep OD, but the bare ground. At 
night I w.... quite astoniahcd to .ee Mr. Bumes IUld Dr. 
Gemrd sitting on the groWld " . 

13th Feb., reduced heavy baggage, and sent back servants; 
"The nurani tribe, .... ing a multitude oC ... rvanto with UI 

would think us to be rich men, and plWlder US at night ". 
19th Fob. "The Chief of Ram Nagar ... brought Bom. 

wine made in the COWltry. It w ... aocepted and distributed 
to the people, "" Mr. Burnes had Dot t .... ted wine Bin ... he 
left the presence of Runjit ~ingh. with whom MeMrs. Burn ... 
Gerard, Wade, and l\lurray, ~ave way to the more noisy 
pleasures of wine nnd festivity'. 

7th March, reach Raw~l Pindi. 8th. "We halt he .. 
to redllce .till more oC ollr baggage. The load of two mul .. 
we kept, and .. 11 tho reRt we threw away. We pot on the 
Persian habit, and pretended to cOWlterfeit the perso .. o( 
Duranis. but th;" imposition was not calculated to hesr cl"'" 
inspection. . 

"Mr. Burnes altered his 1<:nglish name, "od called ~lf 
Sikandar Khan, and I was named Hasan Jan ... , We tied 
our cooking pots OD our hOnJps' baoks". 

14th, "amp OD Indlls. "Mr. Bomes and Dr. G.ranI ... 
Corded tljo Indus on elcphOJLt~. There happened ~ me~. 
choly accident in thh~ excursion. Reven horses WIth thell' 
riders were 8wept away by the impetuous torrent. ~~o oC 
which, a.nd one mrul. were consigned to a watery grave . 

20t,h March. reach Pe.hawar. 11 th April. Dumeo sod 
Mohan Lal bot,h sick. 19th April, left Pesh;;'war. Travelled 
o.long Kabul R., rejoining Khyb"r road at DhakkRr. 

26th April. reaoh Jalaliibiid. " 
1-5-32, arrived Kabul. Met Rev. Joseph Wollf, t 

zealou8 misRionR.ry" arrived from Bukhara. 11 His 80 e 
object ia to diaoover the lin .... 1 descent of the Jew.. Had 
boon robbed and walked nsked into Kabnl "'. "A 

Funny Parks met WolJJ at Allabiibiid, ]o'.b. 1833; 
Germllll Jew oonvertod to the faith of Christ .... Ho f(JaIIllI 

about the world in ..... rch of the lost tribes of Israel ... , W~: 
at Bimla, he w ... with Lord William Jlentinok, &Dd p~ 
every Sunday in the presenoe of the Governor General' '. 

18th May, left Kabul with snned guard, travelhng 
through Ha.zara. count.ry tow. CroBBed HnjigakP8B8 

I ~m .. J1 Sikh Rm!c. "'cenlly l .. p"~d to Ilritioh Govt. • DDn. oil;! ( 2H-40 ), II -2-44. 'M .. rkhBm ( :J4r. ). 
I ( 1-44 ). 'MBIO. 11 (4), I·inch sketch of the 2 oamp. on either bank of Sntlej, with bri<lg.' of hoat .. h~tw.en. 

• Bok/uJro, 
'HokMro. 

J (17l1-li1). 'Molum Lal (17-58). • Park., I (288). 



NOTES 
12.400 ft. above BOO. below Koh-i-Baba [1'1. 16]. 
.. The pa.ssa.ge wo.s not achieved without adventure, 
for there wo.s no roar! to guide us through the snow. 
and the surveyor Mahomer! AIi. along with his horae, 
went rolling down .. declivity. one after the other 
for ahout thirty yards_ .. _ It Wl\8 impossible to resist 
laughing ... , He. 0. roulld figure wrl\pped up in fur, 
&lid' far outstrippinj;( his long.ehap",1 animal. which 
made deeper infientnt.ions in the snow"'. 

On 23rd they reached Uamiim. "celebrated for its 
idols "1Il1 exclL"utions". The eU,-es extellfl some 
eight miles throuJlh th" vnlley. Th .. t·wo ",,10881\1 
tiguros are on" ma.I". the other femnle. 

30th l\I"y. renl'i, Kllllim. ,. \Y" fOlIl'",1 much", 
writes Molum L,~I. "from )[ir Morud BOJl. th .. "bief 
of Qlmdnz2. who h"hltved vory ill to Mr. Moorcroft 
[m. 48(, 1. I\nd se<'ms to I.r"ttt ovory Illl\n of his 

counh-v in tit" ""Ill" mannur [ 279 1"· 
2nd June. "Chiman Da •... to~k me to a .olitary room. 

and slowly asked me whether these FarengUt are oom. to see 
the country. or in reality on the route to Europe. If the 
former C8f!e was tl"UC •... h~ should arlvise the Diwlln Begi to 
take a oonsiderahle sum of money from them. a part of whieh 
should come into my hands. 

"After n grOllt many oaths. and by swellring on the Hindu 
deities. I convinced him that the gentlemen were poor. and 
going to their native country .... Hc .aid to me. on account 
of my Brahman casle .... he would do his best to get leRve 
for the gentlemell withollt delay .... So he started to Qundnz 
in comp&ny with Mr. Bunle"·'. 
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Burnes had a hard ride. and an awesome inten";ew before 
obtaining" permit for the onward journey. "On tho evening 
of the 2nd of June. I "et out on my journey to Koondooz. 
I boldly denominated my..,lf " Hindoo.tan Armenian. ... 
We enterer! Koondooz at nightfall. aflt'r performing Lt journey 
of more than seventy miles .... 

"Early on the morning of the 6th we set out on 0111' jOllrney 
to Moomd Beg". Backed hy his escort. Hllrnes' disguise was 
accepted. nnd he w"," perDlitt,od. to return. "Left Koondooz 
at three p.m .• nor did we h"lt tiU we reRched Khooloom on 
the following morning. worn out with fatigue after being 
_ted on one horse for twenty hours. ... I rode the very 
I&m. ""imal whieh had b.>en giv.n to me by the brother of 
lb. Peshawar ohief .... " horse of the same breed having 
formerly av"iled Mr. Moororoft when he escaped t(l Talighan 
['11.480 J. 

"It was with heartfelt ... tisfaction that I again fOlmd 
myself with Dr. Gerard and 0111' own party. ... the stomach 
",freshed by ten. the most refreshing beverage to the way· 
worn tro.veller. Among the Uzbcluo wo frequently lived 
upon it4". 

In this oounl.ry of brig&nd. it WIUI oasential to Bvoid any 
Ihow of comfort, and, lITites Mobll.u I. .. al, 3rd J unt", Khulum., 
"Ollr dress and mallner of living showed our poverty. and w. 
never ch""ged olothes till they disappeared w.der 61th and 
vermin. ... Our brenkf.18t was m"d. 011 ho .... hack. and it 
eonoisted of pieces of dry bread. cooked s.ix or seven day •• 
and of a bit. of meat alld oh.e ...... Captain Burnes and Mr. 
Gerani used their finge... in.tenl! of knives ""d forks. ....d 
th~ir hands for "poon.. Our tow~l. were the oIe.ve. oC our 
Ibirts. We combed our hair with the nails of our finge .... 
and brushed our teeth with a pie ... of wood. 

:'We were highly delighted to see our cnterprising com· 
panlOn Mr. Burn ... who. "Cter an "bs8ll'" of six rI"y •• returned 
'? alleviate our fea.... ... Our departure w"" urged by every 
OIronmotanoe. Mr. Burnes and Or. Gernrd .tarted early in 
the morning without taking any clothes ""d victuals with 
them". 

10th Jnne. "Wo halted .. t M ...... r on account of the heat 
of the day ..... d put up in the same place where Mr. Trebeck 
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died of • fever [ m. s08]. I ..... very lOrry not to moet Mr. 
Burn ... at Mam. aa ha had left it Cor Balkh. All the pr0-
perty of Mr. Moorcrnft; waa forfeited by the rule. oC M_ 
on the death of Mr. Trebeok [m, 487 ]. 

"11th June. reaoh Balkh, or Bactri ..... Caplain Burn .. 
.... d Mr. Qerard took .... opportunity to visit the ... reli .. of 
the muoh lamented Mr. Moororoft .... Mr. Bumes had 
delivered biB pa.saport to the Nazir to take care of it when he 
went to Qunduz. He asked him to return it. but the N.zir 
replied that it .. a. loot. Mr. Burn.s buret into a pauion, 
.... d told us to be ready to fight with the NIlEir with .... onla 
and pistols. but meanwhile the Nazir waa informed of uu.. 
and sent us the p888port immediately by his serv .... t ". 

Burnes describes the crossing of the O:ru. on 17th June; 
"We halted on the b .... k of the river near the lIIIlall village of 
Khoju Salu. ... Th. mode by which we ~ the O~na ..... 
singular .... We were drawn hy a pair of ho ...... who .. ere 
yoked to the boat on each bow by a rope fixed to the hair of 
the mane. The bridle i. then put on "" if the ho .... were to 
be mounted. The boat is pushed into t·h. stream. aDd 
without o.ny other a,,"i.tance than the ho"",s is C.ITicn directly 
ac.oss the mo.t .upid channel. A man on hoard holds the 
reins of each ho .... e. and allow. them to 1,1"y loo.ely in the 
mouth. urging him to swim and. thus guided. he "dvanees 
without di.tliculty. There is not an oar to aid in impelling 
the boat. a"d the only ..... i.tam" from those on board con· 
sists in manrovring a rude rounded pole a t the stern to pre
vent the ve...,1 from wheeling in the current. anrl t" give 
both horses clf'ar water to I!Jwim". 

At Km .. he,· Bumes and aeram were both laid up with 
fever; "SOIDI.' of us bad bPfill complaining for II few daYI, ... 
and immediately ou our arrival I was prostrated by a severe 
attack of intermit.tent fever. The .urvcvor w ... seized at 
the same time. and on the following day the doctor and two 
other. of our party were ill .... We must have caught th~ 
diseo.ee at Balkh. or on the banluo of the O:rus .... We adopted 
the usual treatment of India. takillg emetics and medicine. 
and in my own Cfl8e I followed them up with quinine. which 
had the most happy effect. 

"In three days my teeth ceased to chatter. and my body 
to burn; but the doctor. who insisted in treating himBelf 
with calomel .... "" not so fortUIlate. and he did not .hake off 
the disease till long ofter we had left the country. 

"Our stay at Ku ... hee w ... prolonged for three or four day". 
during which we lived ill " garden nuder some trees .... It 
was n· misemble hospital. but we quenched our parching 
thiret w.der 11 thermometer at lOgo with .b.rbet of cherrie •• 
cooled by ioe which we here found in great plenty .... 

';Our jOUl'ne~- from the Oxu .. to Bokhara had been 
(lf a most fatiguing and tr~·in(.( natur... In Cabool 
WP ha,\ been chilled bv ('(lltl. find were now almost 
burned up with heat.' ". C .. mels only advanced at 
half the p"cp of " horse. IIDd we spent double the 
time on th .. march. ". 'fh .. only horse wbi('h accom· 
pani .. d liS was so completely I..';ocked up that he fell 
d(lWIl in sever"l pl .. ces before enterin!! Bokhara. 

"\Ve also tr"velled at. night. and the rest .... hich 
one geL~ on a campi iA brokE'n and disturbed. Our 
wat<lr had often l",,,n hnd. and our food ~hiefly 
consisted of hsrd biscuit "5. 

Mohtw Lal tak"" up the tal. ; 
22nrl Jlme. "Captain Burncs and Dr. Gerard were 

seized with fever. 8\SO two &e ..... ants. and a tea merch .... t who, 
afOOr lingering 8 0. 10 day" in Dokhara, died. Dr. ,?"rard-:
though still an inmlid-alld Mr. Burn"" attended him at h •• 
eerai, but thrir eervlces W8fe unavailing". 

27th June. ami. Bokhiim. "Mr. Burne. """ ... to tin 
sepam to from us. ami I told every on. that I did ~:,t Imow 
who h. was. but this """ret was not long oonoeoJed. 28th. 
.. Mr. Burn ... paid a visit to Ooah BetIi .... He told na not to 
write while we etayed at Dokitara, as he knew ...u that aD 
European. am in the habit of doing ... and our tauoW.., .-

, 'b • Bo"""" 11 ( lli6 ) 
I • ( 214--27 ). 

'160 m. N. of Kibul. and UI NW. of Khani\bld. • Mohan La! ( 68 ). • BoIoAora. n ( In-98 ). 
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and ink would CJioe&te .. BUlplmon. ... On this we fixed a.n 
hour for wri~ .. t midnight, and in doing 80 unobeerved we 
ftre ouooeBld'ul 'I [ l75 ]. 

In Bnkhir .. Burnes resumed the role of a Briti.h officer 
.ra.ve\ling tAl Europe, a.nd ... such paid .everru vi.its to the 
ohief mini.ter. "I considered it prodent tAl .. cquaint him 
that I had a .extant; ... that I liked to obeerw the .tars 
and other hMve.nly bodie., .inoe it was a most attractive 
Rudy .... The ViBier ... begged ... th"t I would inform him of a 
Cavourable conjunotion of the planets, and the price of grain 
which it indioated in the ensuinl( year. I told him that ollr 
utronomio31 knowledge did not lead to such information. 
at which h~ expressed him.elf disappointed .... 

"It. .truck rue that the all.cllriou8 Vizier might be gratified 
by the sight of a patent comp .... , with its gla ...... screw., and 
iefiectors, but ... that he might regard my posses.ion of this 
complioated pieoe nf meohlUlism in a light which would not 
be favourable. I produced the comp .... , which wa. quite 
new, and of very beautiful workmanship. I described its 
utility. '" He w ... proceeding to bargain for its price. when 
I interrupted him by an assurance that I had brought it from 
Hindu.tan to preaent to him .... It would enable him tAl 
point to the holy Mecca, (md rectify the' kiblu' of the grand 
mosque whieh he was now building in Bokhara. ... Thus 
fell one of my comp ... ..,.,. It was a fine instrument by 
Sohmalcalder [rn, (.\2. IV. 2H], but I had .. duplicate .... 
It w ... not sacrificed without an ample return "'. 

They spent less than a mnnth in BuJdlH.m, where, 
writes ~Ioh.~n Lo.I, "we are all looked on o.s Ko.fo.rs. 
and were not permitted to ride .... Like other infidels 
we were obliged to submit to be distinguished by a 
peculiar dress. This is 0. blnck ca.p. and a rope 
round the wo.ist. Captain Burnes and }Ir. Gerard 
suffere,1 from the Mme restraint as I lli,I, which to 
them must prove very trnublesome. I was surprised 
to se~ them walking on foot on the hottest (Iu.y". 

21st July, "&vin~ obtained t.he kin!('s f'assport, 
... we took leave of Bokham in thl' evening"'. 

Burnes de8cribes tbeir tiresome delay. on the journey tAl 
Meshed [>75-<0]. "We were ... livin,! ... Asiatics. and had 
maoy a hearty dinner from the' kabob.' of the baza.r, but my 
faithful Hindosts.nee, once my hpad servant but now my 
cook and faototum, used ... to ... get things from the ba.ar 
which might betray us. We repea.tedly prohibited th .... 
loxuries, bot even iD Bokhar.. we have had a breakfast OD 

fish, egg" coffee, preserv ... alld fruit, though it must not be 
believed that we alwa.ys fared so .umptuou8Iy". 

He describes their followers; "the most remarkablo wa.s 
:Yohoo Lal, the Hindoo lad from Delhi, wbo exhibited .. 
buoy8DOY of spirit and interest ... mo.t rare iD an Indian. At 
my request he kept .. minute journal of events [whioh ] if 
hereafter publi.hed ... wiU ........ t and deserve attention .... 
The native 8urveyor, poor Mahommed All whose 1088 I have 
since had to deplore [~()I ], generany travelled as a pilgrim 
proceeding to Mecca, holding little or no open communica· 
tion with us·". 

On 16th Au~ Burn .. received from Bukbiir .. "a 8m .. 1I 
packet, ... which cousisted of three newspapers .. nd a most 
kind letter from my friend M. Allard at Lahore'. The packet 
ho.d been three months coming .... Wo had not seen a news· 
paper llince cr088ing the Indus in the middle of March". 

Hoha.n Lal records that" after Oro8Sing the Amu R, 18th 
Aug., the pouy of Mr. Burn"", ... a great (avourite of his, WILS 

etolen iD the night, and we were afraid to complain ". 
One<> in PAl'Bia the party was amongst friends. 

They reo.ch",J Meshed on 14th S"Pt. "The Prince 
Roy0.1 of Pel'llia. Abbo.s Meerza, was now in tht! 

neighbourhood .... o.nd ... we knew tho.t there wero 
British officers in his ... service .... We were o.greeably 
surprised to receive 0. polite meBBRge from 1111'8. Shoe 
the lo.dy of Captain Sheeo .... We found our86lv~ 
more comfortable t,han since we had left India 
We glo.dly cho.nged the barbarous custom of ea~i~~ 
with our hands and. though our fo.ir hostsBB WR8 a 
Geor!(ian who only spoke Pe1'8i .. n. we fo.neied our. 
selves once more .. mong the society of our coimtry .... 

.. After 0. week's stay o.t Meshed, we quitter! it on 
the 23rd of September, and marched ... tAl Ameerabad, 
B distnnce of forty miles. and reu.ch."J Koochan on 
the third day .... As water boiled o.t 206°, we were 
about 4,000 feet abov" th" sell. .... We reached the 
camp of Abbas M"erza.. little befor .. noon, anel 
found ourselves once more in European society .... 
officers in the Prince's aervi('o .. __ In the evening we 
were introducerl to the Princ" Royal by Captain 
Shee". 

At Koochan. 20-9-32. Burnes bade fo.rowen to his 
companions, Gerard and Mobsn Lo.I. snd set out w. 
to the Caspi .. n and Tehran. From here he returned 
to Bombay, taking ship from Rushire [2j6]1. 

In addition to hi. pub. aocount of this "ride to Bokhara" 
[ 27" -7] w ... his official military memoir" whioh empbll8ized 
the physical difficulties of a route from Turkistiiu into Helit 
or AfghiniBtin. He suggested that approaoh to India would 
more likely be made through Chitriil or K ... hmir [ '77 ]. 

During furl. to England, Aug. 1834 to May 1835'; b. 
eutru.ted the compilation of his geogl. materials to ,John 
Arrowsmith [ 277 ; pI. 16 ]. 

At the end of 1836 Burnes WILB sent on a pol. 
mission to KAbnl. under geog\. and commercial 
cover. He was given the o.sstce. of soveral capable 
officers-John Wood, Indian Navy, who made detail· 
ed surveys of the Indus and upper Oxus-Rohert 
Leech, Bombay Engineers"--and Percivo.l Lord. Bo. 
Med. They left Bombay at end of 1836 and after 
detailed examination of the Indus, reached Kibul 
where Burnes mo.de hdqrB. 20th Sept. 1837. He made 
close contncts with Dost l\Iuha.IIlIIllld. and strongly 
.. dvocated fripnrllv rE'lation~ with him, but could 
not conclurle I\ny 'agreement satisfnct.ory to Govt. of 
India, which refused to ask Ranjit Singh to restore 
Peshawl\r to the Afghans [2-14. >77-81 J. 

"Finally", writes Holdich. "on April 26th. Bumes 
and Mass~n [ 456-7 Jleft KAbul together in a hurry. 
o.nd were subsequently joined by Lord .. nd Wood, 
o.nd thus closed 1\ mission, one of the most extrR· 
orrlinnry ever sent forth by "Government". . 

"Even if the wisdom of the de.patch of his _ .. tanto 
(Leech tAl Ka.ndahar, a.nd Dr. Lord with Wood. to Badok· 
shan) may be questioned on political groun~, It led to • 
series of remarkable explorations, some of wt?c~o~~en noW 
[ 1910] furni.h authority for Afghan map making. k 

From P .. h~w .... Burnes submitted fun reports of the worrt 
done", aud then went to Simla to make perscnol n>JIO 
tAl the 00., Lord Auokland. 

A policy 0ppoAed to DORt MuhalDIIlad was noW 
adopted, and Burne8 returned to Kabul un(lll1' 

IMohan l£l ( 10'7 ). I BoIeAMa, Il ( 231-3). "Mohan t.l ( 123 ). • BoloMra, 11 (206-7 ). 'Jea.n Frao~iJ. AI1ard 
( 17.1839 ); with Raojit Bingh, 1822-3!1 /)l B.; OnlY I; Garntt (80-92); Parka [D, 102]. • He1jamln 1\&911.S': 
( 1803-40) ; Mad. Inf. lR20; comdl(. d..tt. ;n Pew from 1837 ... )ooa) U. Cui .. IlLII. 7 Hokh(lrff, rn ( 60-100 ). • Dt~7'tili. 
of BoIeAoro, J.4SB., U ( 224-39 ). .'/ RGS. vn,1837, paper Bd. by Burn .. , Kamchi, Jan. 1836. ID Holdioh (401-4). 
4tJl, (hograp/liMJ lIfIll Com~ &potiI MIll P..,-.... 18'111; with Irtw of, 26-6-38. Bo. '1.0. Tra ...... , n (72). . 



NOTES 
Macnnghten to reinstate and support. th .. unpopular 
Shah Shujah. He Jnarf'hed up with the Anny of the 
Indus via KandahAr. }<'rom now till his tragic death 
hi. intereats were political or "commercial" rather 
than geographical [ 2~ I. J. .. .. 

The following appreOlatlOn was wntten In 1926; Burnea 
bad no doubt that on ,,11 grounds-military. political. com· 
mercial-the time had come ~hen Gre~t Britain ought to 
ouItivate alliances in Central AlIia .... Trallled ... to conoentmte 
apen the explomtion of t~e Indus and th~ defen""s ".f westem 
India. Bumes ..... pplied h.mself to studymg Mgho.niBtao and 
all t.h.Moslem state. between Afghanistan and the Caspian .... 

"H. was tbe most adroit. most intelligent, and most 
practical minded of all the politi",,"' .... PhY"ically insignifi. 
,.at and even puny, he commanded respect .. nd admirotion 
wherever he appeared in Asi,.. Genial. high· spirited. with a 
remarkable sympathy for the Asiatic chlLracter, lL~d a genuine 
"'.peot for the better side of Mohammedan ethi.~, ho utade 
friends with men of every clll8S. '" He was am b.ttou., and ... 
not ina.cCOllBible to compliment..; be was vain to the eIteat 
of overrating h;' pe1'8onal influenoe and his own sagaoity"'. 

HoldiC:\. rf"g .... ds him "as one of the greatest. of 
English travf"llers. His nGme has ita own high place 
in geographical annal.. \Ve shall nflVf"r cease to 
admire tho traveller, whatev(lr we mny think of the 
diplomat .. a [450 , 472 ]. 

Amonp:.t his many report.. are papers on Sind. From 
Kabul he sent to Bombay" a v .. luable native work OD gee. 
graphv. tbe Maaali!:wo.Moomalik. with 21 map.'''. To the 
£liB. he sent a collection of specimens an<l drawings of the 
"Zoology ef the Indus", of whicb about 50 drawing were 
lithd. at cost of Rs. 5.6R2 ; .• A portfolio of the finished and 
ooloured lithographs. witb the original drawings w ...... greetly 
admired, as being far .uperior to any thing of the kind hitherto 
produced in India ". The ASB. could not. however, afford 
the expense of proceeding with the reproductio",,·. 

He submitted a large collection of coins from ACghii.niBtin 
and TurkiBt&n •• ome of whicb be preeented to BM'. 

He was awarded the Royal Premium of the ROB. for his 
nve'" to Bukhiira. Bo. aea. Soo. had his portmit painted 
and hung in their roOO18 ; Trans. \'1. 1842 ( IS, 21 ). 

CAMPBELL. JOHN. 
b. 14-4-04. 

Mad. Inf. 
d. lS-4-n. 

En •. 14-5-24 .. , Capt. 14-6-42; ret. 23~-45. 
Bon of Duocan Camp bell, merch., of London, late ,",IC. 

Mar .• and Harriet hi, 1st. wif~, dau. of Robt. lIIylue. FRS., 
archt., liN B. 

m., Callingapatam, Cbic"cole. 6-1-36. Maria BenriettB, dan. 
of C. F. Dllvi., and niece of Capt. R. S. Dirkaz, master attdt. ; 
• he d. 3-5-89, Rj(ed 72. 

ed. Charterho;'.e ; originally intended for oiv. engr. 
Not to be oonfueed with Hir John Campbell ( 1802-78 ), 

Mad. Inf. ; Ens. 1820; Gen. 1872 ; pol. duty in oh. supprea. 
lion of Merriah human s"crifices, IH3i-4!l; KC"I., 1866. 

Appr!. to BV)'. 26-1-36; assumed ch. of Salem avy. 
8-4-36 ; proceeried 3-6-36 on mil. service to Goomsur 
joining Hill on sv)'. [pI. IS]; resumed ch. Salem 
svy. unrillr MGO. 1>-3-37 [25["4. 36z. j68 •. 177. 382]. 

From 11140. whoa f,l. work was druwing to close. 
made every effort to prolong operations by taking 
up (,:eol. and rev. ~vys .• Gnd revising earlier 9\'y8. of 
adjacent diets .• bllt found no support from SG. or 
DSG. [ I'll. 248 252'3] . 

.. Nothing had been done towards completion of the Salem 
lI1IrVey ainoo September 1842, but that thie oJIIoer &Dd hie 
.. tablishment had been engaged on inves8l1ationB reprding 
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emp10ymaDt of uti .. on IeVllllna BIIneyIl iD \be cliArm 01 
Tinnevelly .... together with ezperimeny to test the .... hili. 
ties of the repeating lnotrument noder hie obarge [259]". 

"Capt. Campbell a1.ao 8Ubmitted ... propo<l8is I81ative to \be 
",vision of a part of Col Lambtoo· ..... ork-<lOllotruatillg 
theodolites in thls country at .. reduoed cootr-and carryiDg 
on a revenue survey on a new oyotem of hie own "'. 

On thie being brought to notioo of 00 in c .• Campbell's 
services were replaced at dIapoo.a.\ of Govt. of Pt. St. Geor!!" 
for regtI. duty, ao .• 22-3-44. 

Amongst hie many wild projeoto wu one for floating .. 
commercial company for working 0081 in &lem DIst. ; ."en! 
of hie reports were pnb. JASB.; x ( 159-4); XI (217-21; 
203-7.302); (894-3); XlI. 1843 (368-0). 

CARLESS. Thomas Grere. Indian Navy. 
b. 180~7. d. Buahire. 1~12-48. of 

smaUpozll. 
Mdpn. Ifl.-tl..22 ... CBpt. 28-8-48. 

1837-8. survd. Kariicbi and coast from E. month of Indua 
to Sonmiiini [ 24"-i)' ; J Ras. vrn. 1838 ( 328 ,t "q. ). 

Ba. Geo. Soc., I ( 142-72 ), Memoir on Gulf of Akabah. at 
head of Red Sea. 

CONOLLY • .-\rthur. Ben. Cav. 
b.2-7-07. d. c. 17-6-42. murdered at 

Bukhir ... 
COni. 30-i-23 ... Bt. Capt. 30-7-38. 

Son of Valentine Cannily. late Surg. Mad. Med... &Dd 
Matild .. hie wife; bro. to Edward [in/); 1st coosin to Sir 
Wm. M .... naghten ( 1793-1841), DNB. r 281 ). 

ed. Rugby. U12Q-2 ; Addisoombe, 1822-3. 
DN B. ; DI B. ; Oriental CIvil; lAvis ( 19-20. 30 ) ; Hodson. 

I (372-3). 
10-8-29. left London on return from furl overland 

thl'Ough RWlSia, PenoiR, Berat, and Kandab6r ; pnb ..... count. 
1834. Juurney /0 the Norl" 01 India overland Irom E1II,IIand; 
2 vols. [ l7b, l~3. 2<)0. 2\J3). 

B ..... Regr .• 288 ( 167 ). sketcb of country between TilIia 
and Delhi, 36 m. to inch. 1830-1. 

1834-8, pal. duty, Rijplltina; joined Macnaghten's stafF 
at Kabul. IH40, alld deputed to Turkistin [4047 J. 

CONOLLY. Eclward Barry. Ben. Ca\,. 
h. 2-3-09. kcl. in action. 29-9-40. 

at Fort Tuto.mdara. N. of KAbul. 
Lieut. 25-5-2.3 ; Bt. Capt. 25-5-40. 

bro. to Artbur [sup) ; both in 6th Cav. 
ed. Braaenose Coli. Oxon .• matrio .• 15-3-32. 
DN B. ; DI B. ; Hodson. I ( 373 ). 
1838-40. Mghan War. comrlg. eaoort with Shiih Shujah . 
JASB .• VI, 1837 (813-66). "Observations [descriptive 1 

on Oujjain". 
1839. journey from Persia to India, ~;a Herat. 

11-8-39, Sisttin, Kala 1:Iist on Helmand R. ; J ASB. 
IX. 1840 ( 7\0-26). "Sketch of the Physical Geogra. 
phy of Seisto.n", with mnp showing route from Herit 
to Helmund R. ; "Any merit which the map may ... 
possess should be attributed to Sl"rgeant C ..... eron. 
who surveyed the whole rouk>. exrept ... between 
SeistAn and Killah Beest. [28~]. ... 

"The sur,,6\' has been made onl" with the compaas. 
but G fiat co~tr\'...is 80 easily laid down, we had 80 

many well dek>;mined points d ·Qpplli. that I feel 
confi'dent of there being no error .... The villa!l68 iD. 
the val.ley of Fllrrah are placed from native informa • 

• Davis (23-4 ). 'Boldich ( 461 ). '&. G.D. 8~ .• I (9. 22-31. 92-372). 'J A8B. XII. 1M3 ( 8UI ) ; UIJ. 1SU (~ ); 
<Vl. 18407 (8113). '&aaro. m (369-740); JASB. n. 1832 (vu, 300-18). 'DDo. 'Ill (1'7-8); ,,0.. I~. DDa. 
~ (329) raport for lSU-II. 'JROS. nI. IU9 (xIi). 'JASB. vm (184-209) .... kblll (H). 
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tion. During our stay in that valley there was a 
thick haze which prevented the taking of a bearing. 

.. The untimoly end of Sergt. Cameron has been already 
made public. This ma.n, the son of a rospectable builder of 
Perth, after hi. return from Seistan, accompanied me in a 
journey through ... the Eusafzye oountry'. I cannot speak 
too highly of his zeal for science, industry, ready talents, and 
gentlemanly deportment. 

.. His health failed him in Seistan, from whence to the 
Helmw.d we were obliged to have him carried on a bed. 
.Afterwards he ra.1lied again, but his dis......" consnmption, 
",as latterly gaining upen him, and I do not think that uhder 
any circumotanoes, he could have lived many mont~ lon\ler. 

.. 011 returning from Peshawar towards Kabul , Writes 

Conollv, as Cameron "was too weak to travel, exoept slowly, 
I lef1l 'him at Peshawar to follow at his leisure, and myself 
went on in advance with a few horsemen to Jelalabad. He 
had a strong guard with him, and had nearly reached the end 
of the Kbyber P...... Unsaspicious of danger, he h";'i dropped 
in rear of his party, when on a sudden he fonnd himself sur
rounded by sixty men, while sixty others appeared on the 
hill above him. Seeing that resistance w... hOJ:"'le .. , ho 
dismounted, and drawing his sword, prosented .t to the 
nearest of the robbers. Just at that moment a stone struok 
him on the head a.nd knooked him down; the ruffians in their 
blind fury rushed on him and cut him to pieces with their 
knivea"2. 

Work of Conolly and Cameron embodied in MRIO. III 
( '-7 ). 

Ben. Art. COOPER, George Lewis. 
b. 2-2-12. kd. in action, 25-9-67, 

at relief of Lucknow. 
2/Lt. 2-2-2S ... Bt. Maj. 20~. 

Son of M Gen. Gecrge Cooper ( 1780-1847 ), Ben. Inf., and 
Jane his 1st wife. 

m. 1st, Meernt, 9-11-34, Catherine Mary, dnu. of Robt. 
Chamberlain, nos. [ U, 4('2 ]. 

m., 2nd, Lacknow, S-10-46, Mary Ann GriJIin. 
ad. Addisoombe, IS2(}-7. Hodson, I ( 381 ). 
Gea. Maq., I, 1874 (3); Afghi>n war, 1839-40, svy. of 

Bugriin R., tributary of Helmund ( 284 J. 

COURT, Claude Auguste. French Military Officer 
with Ranjit Singh. 

h. Grasse, 1793. d. Grasse. 186l. 
Arrd. Lahore Feb. 1827. Left Lahore, Sept. 1843. 
Dr 8. ; Grey & G"rrett ( 148--60). FROS. . 
1813 p&SSed out from MU. Polyteohnique, Pans; reBd. 

oomn. i818. Migrated to Persia, taking service with one of 
sever,,1 rival prinoes. 

1826 travelled to Lahore with the ItA.lian Avitabile. 
Startin~ from Yezd they travelled through Heriit and 
Ko.ndahiir. At Ghazni they were seized, stripped, 
and searched; "I trembled for the safety of the 
nwuerous notes I had taken during the journey, 
but luckily these ha(1 been S9wn in the bosom of my 
ea.stern dress, and escaped detection". Rea.ching 
Kabul 13-11-26 they stayed there several weeks. 
After being imprisoned at Peshii.war they were 
permitted to proceed to Lahore, where Court WBB 

given comd. of Ranjit Sin~h's artillery. 
From notos made on this jOllrney Court corn· 

piled an "Hinerary" and map, abou~ the 1n.tter of 
which the Directors expressed annetyS. BurDes 
wa.s BO much impressed with the value of Court's 
work that at his suggestion Court offered it to the 
Govt. of India, who purchased it in 1833 for Ra. 
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6,000. The "Itinerary" lay unused in Govt. archives 
at Ludhi"na until traDsl. and pub. in Grey & Gal'l'lltt's 
European Adventurers, 1941' [274,276,444-5]. 

Court was well educated, and oontributed several papero to 
ASB., including " .. Memoir on .. Map of Peshaw:>r and the 
oountry between the Iodus Md the Hydaspes", with. des
cription of the ruins of Tuila, and conjeotare. OD the march 
of A1el[ander [ I: 2.p]' . 

An ... count of his miI. services with the Sikhs from 1827 
to 1843 is given by Grey & Garrett, together with notes on 
tbe other officers, Allard, Ventura, and Avitahile. 

When he returned to France Court took with him his 
second K ... hmiri wife, who had become a Christian, and 
they were married at Marseilles in June 1844. 

The life of an adventurer of those days was a hard on., 
and Coart's advice to Bum •• when be started ont OD his 
journey to Bukhiir" was; "Si tu veal[ vivre en psil[ en 
voyage,...t, fai. en sorts de hurler comme lea loaps aVB. qui 
tu te trollve"6. 

CREED, Honry. Bo. Art. 
h. 27-3-12. d. 3-10-77. 

2/Lt. 12-6-28 ... Capt. (12--6--43) 1-9-48; 
ret. ~l0-4D. 

Son of Riohard and Jesse Hannah Creed; twin bro. to 
Richard, also Rn. Art. 

m., 1st, Soathsca, 3-11-45, ll'r:onoes Gwynne, daa. of M Gen. 
Sir navid Ximenes, KOB. She d., 11-4--47. 

m., 2nd, Knowle Hill, 25-10-50, Cecile Aurelie, dan. of 
Harold Augustus, 7th Marq. de Bourbel, of French diplomatic 
service. 

1839-40; Afghii.n War; svy. of route from Ghilzai to 
Pishin [ 283 ]. 

10. Ca/,. (453). "route map from RoILree to Kbyerpoor 
and the frontier of J .. sulmere" ; Bombay, 22-5-40. 

Held (·omn. comelg. :\liddx. Art. Volunteers, 1861-71. 

CUNNINGHAM, Alexander. Ben. Engrs. 
b. 23-1-\4. d. 28--11-93. 

2/Lt. 9-6-31 ... Col. Il1--6-60; 
Scottish ret .... HOD. M Gen., 30-6-112. 

Son of Allan Cunningh!1m, Scottish auth. (DN B.) and 
Jean Walker his wife; bro. to Joseph [ 429 ]. 

ed. Christ's Hosp.; Addiscombe, 1829--31; Chath!lIll, 

1831-2. f Mart' Tb 
m., Simla, 30-3-40, Alleia Mo.ry, dau. 0 III OB. 

Whish, BOS. 1 87 
ADO. to 00. 1836; OSlo 1871 ; cm. 1878; KOlE. 8 . 
DNB.; DIB.; eonolly (88/li8). Hodson, I (430-1); 

Condou. 
MRlO. 31 ( 82 ), Map of country between Moghal &rai and 

Mirzipur, Oot. 1835 [ ,liB ]. • 
June 1839 left Simla with Brooma to Kulu; branch· 

ed w. by hhnself through KMgro. to Pathinkot an~ 
Jo.mmu, to reach Srinagar in Sept. ; map to SG., nD 
report ed. Lncknow, 8-2-41 [269,292, 360 ). . 

1846-7, joint boundary comnr. !ibot frontier 
making sketchee from Ll1diik to Spitl ; J ASH. XVII, 

1848 ( 13-60, 89, 93-105, 201-30 ). . M 
Prolific writer; Journal of a trip thrQW}h Kmu:u 

Lahoulto ... Ladak, pub. SimlA. 1847. Ladok, PhY~ils~ 
Statistical, and Historical, London, 1854. fM' 
Tapes, or Bhuddist Monumenla of Ocntral w, 
London, 1864; besides mo.n~ pa:peI'B f~r~·.AntictoI 

Keen arohlBOlogist and nmmsmat.st, an.. rk 
GetilJ'YlPhy 0/ India., London, 1871, is an aut~ontative w~r io 

I 840-fl I , in PWD.; 1861-5, ArchlBOl0f,caI SO"81 
aovt. of Iodia; 1870-86, Dir. of ArchIBOI. vy. 

, N. of p ... hAw&r. '.1 ASB. Il[ 1840 (725 n. ). 'copied ID Q>lO.'s 01lloe ; 8cale 2' 8 m. to inch; IIBIO. III ( 3 ). 
a: (Jarret.t "PPl[. m (nvii-xlviii). iJ.A8B. v., 1835 (3117-96: "88-82). I Holdich ('67). 
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cum'lNGHAM, JOBeph Dl\vey. Ben. ]<~ngrs. 
b. 9-~-12. o. nr. AmbBla, 28-2-61. 

2[Lt.10-12-30 '" Capt. 13-11-49, 
bro. to Alexander [ 4z8 1· 
ed. Addiooombe, 1821h10; Chatham, 1831-32. 
DNB.; DIB.; ('onully (RRjI76); Pu.j"b 1 •. ,epl/s. Hodson, 

1(451 ), 
Auth. of Hi4tImJ 0/ Ihe Sikhs, 1849; J ASB. XnI, 1844 

( 172-253 ); "Notes on Moorffflft'a Iruve'. in indntA and on 
uGerard's Acroun1of AUnllll'Or" [rn, 4;1, 48h ]; XVI,1848 
( 3OIH2 ), on Ruins at Bntharee. 

1833-5, sum!. line of proposed canal Ri>jmahil to Hooghly 
R. [2671. 

1837-45, on pol. duty I,udhii>na; 1846, BhopiiJ. 

DAVIDSON, Da,·id. Ba. 1nL 
b. IS-8 11. <I. IH-ii-l!JOIl. 

EIlB.4-12-27 ... Capt. 5-7-44; furl. 18i;-50: 
",t. 20-2-li1 ; Hon. Maj. 2B-11-64. 

Son of Henry Davidson, writer, Hoddington, and Martha 
Mary Chisholm, hi. wife; bro. to A. }'Ietoher Davidaon, b. 
Haddin~ton, J!'422--:J. a. ... ~t. ~upt. Rev. Svy., ~\hnutdnn~n.r, 1801, 
unCOY, 

m.,IRifi. 
CB. 1881 ; !loo., IBfi7, for VoluntRcr ""rvi""" in Scotland; 

Col., Queen's Edinburgh Rille Vol. Bde. 1860-83; '·D. 
Anth. of Memorie. of a lung Life. Edin, 1800, with portrait: 
Ba....,; WIlD JV". Who .. J.\fl'-l~l.j. 
DO (la. 5-12-37. ""pd. As.t. l:te\-. Survr. Deccan. 

being ronlirm!1tl It" R,,,,. SUr\'T. from Mm" date 
undl'l' BO. ne. J.j.-,~-38 [236 . .1 06 ]. 

Not to 1w confuspd with n""j,1 D.",irlaon ( 1804-
71 ) ... mo Ho. Inr. and H",'. S'-y.. 11I2+-!l [III, 436 ]. 

Has left many iuteresting note. on the rev. svys. ; especially 
of Goldsmid and Wingate [qv 1. .. The names of Goolmit 
and Engate Sahibs were introduced into the doggerel lay 
whIch the Maratha housewife rhOJlts while at her daily taek 
of grinding corn. ... 

"The newly It.ppninood olllcer8 joined Lieut.. \Yingate 
at his camp in the viII"!!,, of Opplaee Boodrook in 
the Sholapore District and. as it was at firAt intended 
to correct the errors of thp firat sUlTey [ Pringle·B. 
235-6] and adopt. it AO re\'ised ... , our iirst employ· 
ment was in checking the me .... urements. It was 
fOWld, howeVf". to be BO inaccurate, that· soon "fter 
an !.'ntirely new snrvey !tntl rl!tssificatinn of the Boil 
was resolved upon .... 

"When we dispemed .. t the beginning Qf the monsoon, 
all except mYB"lf went to Poon", while I preferred remlLining 
with Mr. Wingate at his headqu .. rte ....... where thore w .... a 
Goyernment bung .. low .... The Bhcema. on a high h .. nk on 
wh~.oh t~e bungalow stood. when flooded is broo.d and rapid. ... 

DtIl'IIIl!; my second season in the Sholapore District, I w .... 
emrorployed ID correoting the survey of the WOOD of Mohal 

whioh I was ... to propo"" new rat ... of asse.-ment". • 
ha A~ongst many new devices whioh Davidson olaims to 
f ve,ntrodnced was the illustrating of his reports by mean. 

0._ <!i~raDl8, .. the fi ... t \l8tl ... of tue diagram te illustrate 
.... t.iot.i ... 1 reoults whether .. t home or in Indi ..... 

On the outbreak of tbe .\fghi>n war ne .. r1v .. ll of the m.iI 
offioero were withdrawn; "At the end of 1839 I wa.a one of 
:::: only two left of tbe original seleotion. At the olooe of 
th t year, Mr. Goldsmid instituted the revenue survey of 

e Ahm~uggur. Collectom.te, beginning with ... Naooik. and 
I ....... ~poIDted his 888iota.nt and .ucceasor" []67, 3971. 

DaVIdson ... proposed .. new plo.n for desoribing 
the boundo.rles of fields. as the existing one involved 
0. great deBI of writing .... Hitherto we had no 

DAVIDSON 

vill&ge ma.ps, 110 I pro~d to furnish the I1IM8IlI'en . 

with seales and OOIDpasaea, to enable them to pro
tract eaoh field 88 they moaaored it, and by joining 
~em together, to fonu a map of the village .... The 
village mapB were so correct that we joined them 
together and fonned 0. map of the to.looka [ 237-8 ]. . .. 

.. I was shortly appointed Superintendent of the 
AJllDednuggur ... AB8eSSInOnt. As the permanence 01 
the survey would depend on the pr8llervation of the 
boundary mMkB of fi~ldB. and stones only had been 
used .... 80~ething more permo.nent was nece_ry. 
Mr. GoldBffild made the experiment of throwing up 
ridges round the fieldB. but the expenee WM ... enor
mOuB .... I propoeed ... that the ridgeB Bhould be 
thrown up at the corners and bends only" [ 238 ]. 
H~ spent tbe rains at Nasik. "Mr. Tytler of tbe Civil 

Service', wh~ ho.d the survey of the hill viUagea. met simul
taneously Wlth myself nil accident in riding. He broke hia 
oolla~-~?ne. and I injured my le!! .... We lived together in 
Naesik .... 

"My regiment having been ordered to 8inde in 1843 •... 
I. t~ought it my duty to ."sk to be relieved for the time of my 
OIviI work, ... I was IIlformed that the COllUllJlJlder·in
Chief ,lid not wish any more Captains with the lBth. and 
that I was to remain .. t my post. . .. 1'he 18th oaw uo serviae 
in ~cinde .... 

"The surrey "nd ..... e ... ment of the N .... ik snb·collectorate 
being finished, I shifted my hoodquartero to Ahmednuggur". 
He noW applied for furl.-"noorly 20 years of service with 
scarcely any leave-bad never visited any cool sanatorium. 
I was aaked to suggest my successor. "nd it was arranged that 
.. brother.in.law of Sir James Ontram wa.a to take my pi"""". 

Handed over ch. to George Ande ... on [36<) 1', and oailed 
from Bombay on 1-4-48_ Stayed at Shepherd'. Hotel at 
Cairo. Whilst in London gave evidence" bofore the Court 
of Common Pleas flt W .. tminster in a case ••• versus E1wood 
the lattor claiming to be the sole inventor of ..... ventilating 
hat. My hat had been the invention of ~laj. G .. i.ford of the 
Artillery [ 443 1. who ho.d it mo.de for me of date leaves. At 
the trial. it was wonderful the variety displayed oftbe applio&
tion of the principlo of" hat within a h .. t. 8.nd the Rir circnlat
ing between". 

On return to India declined olIer to oucc. Wingate. pre
ferring to take pension on .. ttAining 20 y. service. Vieited 
Ahmednagar. "Having joined the c .. mp of my brother 
F1etche., who was one of the A .. istant Superintendents. I 
went out with him on his morning'. work ....... a looker-on"· 
his last weeke of survey life. , ' 

"The hill tent. with 'felt over its inner fly and ...... ll. to inter
cept the scorching sun ; tbe gIB" windows, aod wet knskwl 
mnti! to cool the hot wind; the portable copper bath to 
refre&h the hody after a hard morning'. work. and all the 
oontrivances for l"8pid .... hifting of the camp. 

"Every article ,vith its own receptacle; quilted cotton 
bags for glass aod crockery, into .... hich wh~n thrust OJld the 
string drawn they were snug .. ml oafe. 81>ring cart, with 
tilt and boot to hook on behind, into whioh to stretch the 
legs when tl'l\veUing at night, when. with my bullock., Raja 
and Motee. and Secta Ram to dri ... e. I oonld get over 30 mile. 
before dawn, and ride ... 3 ho ...... fifty more to breakfast. 

.. Sometimee, hut rarely, I had to o.dopt the slower hut 
more luxurious mode of travelling by .. poJanquin . 

.. I found that 3 ye&l1! luxurious living at home had some
what spoiled me for the frogaI fare to which I had '-" 80 
long aooustomed in my tent life. ... The fowls and mntton 
seemed nnuBnally tough, and ohnpatteeo, or thin nnleanned 
.,.ps, a miaerable substitute for bread···. 

Davidoon had always been .. keen aportaman, UId he 
invented a telesoopic light for target and pme lIhootinc· 

'OfAn~Chas,F ..... or.Tytler (lAI6-81); IB008. 1836~2; Mgta. &I OoUr. Ahm...tnagar; hra, to Wm. F.-T., mm. (47
2

). 
_on B of Mounle, and pr. bra. to .femes OUtr .... ·.1riR [460 ]. • Da~ ( 188-418, 218, In, .. ., .... In ). 



DB J..'HQSTE 

DE L'BOSTE, Edward Paterson [ IlI, 437]. Bo. InC. 
bapt. 13-8-03. d. 1~7-76. 

Ens. 21-11-24 '" ret. u Hon. LtCoI. 1-10-32. 
Son oC Brig. Solomon De L'HoolAl and Sophia Caroline 

Deetmc, hie wife. 
1119, ourvd. Narbada H. [m, 123]. 
1811-2, .urvr. with Henry Pottinger'B mis.ion to Bind [ 'H, 

296]. Route booll8, lIRIO. M 217,218, give his own ron"," 
and others "colleoted from native information"_ Map of 
Bind, frolD Sukkur to Sea, lIRIO. 120 (1). HiB journal, 
preoerved in BM. Addl. MS. 14382, WaB pub. Bo. Gea. Soc., 
n ( 22 eI .. g. ). 

Bo. Gen. So<., I (9, UiHl8), joumal of maroh from 
Abmed&biid to Sukknr [ 245-6]. 

DE PENNING, Joshua [n, 394-5 ; Ill, 437-9] 
Chief Computer. 

h. Chillgleput, 9-8-1784. d. Calcutta 30-3-45. 
Appoe. Survt'. 1798; Sub·ABet. 1806; read. 1824; re· 

emp. SQo. MadraB, 1823-31; appd. Ch. Compr. Caloutta, 
Nov. 1831; ret. Nov. 1843 [ '7, 37'1). 

Son of Petor De Penning, ogt. of Mad. Art., and Mane 
Sioe hie wife, who were living at Pondicherry in 1831. 

m., Pondioherry, 18-3-10, Marie Elizabeth Hypollitte 
GilIe, by whom he had 14 children. The deooendants of hiB 
IOU Geo. Alfred, b. 1830, now conduct buain... of Patent 
Agents in C .. lcutta'. His eld ... t dau., C .. rolin., who took 
aftor "the pla.cid manner of her mother" [m, 472], m., Cal· 
Clntta, 23-12--46, John Gmham, hd. dmn., sao. [445). 

Selected by Everest. for ch. of th" new comp. 
office at Calcutta, Bnd granted salary of Ra. 400 
in addition to Madras pension of about Rs. 80 [3, 
338, if/j.]. Writes from ;\IaUras, 2-9--31 ; 

"I am preparing for embarkation ... by diepoBing of my 
furniture and landed property, .. nd ... 1 inlond to make a run 
poet to Pwulioherry to see my p .. rents, and make .ome pro· 
viBion for them, and hope to retllm in a week or ten d .. ys at 
the moat .... Not knowing if eitber Mr. Olliver or Mr. 
Ro8llelll'O<l.e he ILt Calcutta, 1 am at .. 10 .. whom to apply to 
for seouring me a smaU house or bung .. lo, or any place ne .. r 
your office for the accommodation of my f .. mily on my arrival 
at Calontta, to whioh pla.oe I shall be .. perCeot str .. nger. 
and I have a great .. version to an hotol"'. 

Six weeks I .. tor, p ...... ge. being "" difficult to arrange &8 
in 1948, he .. met with a severe dioappointment ill end ... .-our. 
ing to procure a pasa.o.ge ... on the Lord W. Bentinck .... I 
kept myself and family in perfect readine .. to embark the 
moment I .hould obtain warning from the Marine Board. 
Day after day passed without notice, till the evening that the 
v_I was to oail, when 1 waited on tbe Secretary to the 
Marine Board ... with .. letter from Captain Montgomerie. ... 
After w .. itiug ... for an hour, 1 was dismia.8ed with the infol'lll&· 
tion tha t the Seoretary Bnd tbo Agent could not come to 
terms about the sum required for my paBBB.ge. 

"Dispirited and disheartened, 1 returned to my family 
who, with Mr. Olliver's four BOns [m. 491; IV, 375) our 
lervanu., all equipped ILnd ready for emb .. rking, were wBiting 
Cor tho eignlLl to proceed "'. 

Tbey got "w"y, bowever, the foUowing week, .. nd De 
Penning writes from the Hooghly, 9th Nov., reporting 
"arrival of Kedgeree this day, on board the ship W .. terloo, ... 
after a p.......ge of 20 days from Madrao, whioh port wo leCl; 
Cln tbe 21st ultimo [ I: 303]. The pilot oaloula"," on reaching 
Calcutta about 18th or 19th in8lant. 1 am gla.d to Bay wo 
&re all weU on ho&rd'''. 

The oomp. office started in 35 Park St., next door 
to 800. [331-2 l, .. nd De Pelming apparently had 
quarters in the SBme hOIll!8. Be o.sked that office 
boure should be "from 10 in the morning till 4 in the 
evening, allowing 8dl hour or more for dinner between 
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the hoUJ'1l of 12 .. nd 2, that W, when dinner is an. 
noun('8f1". He insisood thBt he had acoopted the 
appt. wit.h stipulation that he should not serve 
beyond Calcutta [ 15,49,338 l. 

On Everest's mo'-" up·country at the end of 1832 
De Penning WQB left in general ch. of corr. and 
drawing offices, and Iluthorized to take action on 
Govt. orders for which there was no time to refer to 
SG. On the comp. side he WB8 invBluable, BB the 
SG. acknowledged more than once [ 94, 101-3, loS-n, 
314.337-42.344,371], though there were occaaiolll 
when Everest's unrestrained impatience threw Wl. 

deserved hlam" on the patient De Penning, Ba when 
there had b ... n unavoidabl" delay in despatching 
th" grout theodolite by river sk-amer [142]. On 
several occasions, moroover, De Penning was sharply 
reprimanded for u.cting on hi. own responsibility 
insteoo of making tedious ref. to the SG. [ 434-5 ]. 

De Penning was responsible for the cnmp ... nd 
drawing office staff, but Pl'otestell at the additional 
burden thrown on him by BBITOW'S move up.country 
[127--8. 1]2-3. 140, 146, 285, 296-8, 332-3, 418]. 
He organized transmission of daily time signaJs 10 
Ft. Wm., entrusting the details to Roes [ 114-5,462 ]. 

The arrival of Bedford as DSC_ in ch. of r~v. BYYS. 

led to some friction, t1l1tt WRS partly removed when 
Bedford took over as SG.'s deputy, leBving De 
Penning free in the camp. offic" [324-{i, 345,420,437]. 

After ten yearo at Caloutta he h"zRrded an appeal for n
oC Balary; "During the many years which it h ... been my 
duty, "B well &11 ml best gratification, to correspond .ho .. 1 
daily with yOll,... have never yet had occasion to add re .. 
you on my private affaira, my .mbarr .... mento ... or my 
hopes .... I know that from you ... my compl .. int .... would 
meet with the moet patient atlAlntion ... . 

"I need not rerer to my former aervi ... aB Chief Asaistant 
to Colonel Lambton, fl'Om the commencement of his career 
until his de .. th in 1823, ... but rather found my olaims".on 
the labour ... and persevemnee of my la.ter service •. ". In 
aBking for an inCreaBe to my present Balary ... I...reopoct
fuUy request ... your powerful in8ucnce ... to enlarge my present 
83la.ry. which amounts to only Company'. rupees 406-12-0 
--CGmp .. ny'. rupees 418, my pay as Chief Computer, ~d". 
78-12-0, the ... pension ... for former aervice-... by penmltDl8 
me ... henceforth the eum of Company' rupees 600. 

.. For .... il< yearo a duty altogetber rliBtinct ... to my o~ 
wu performed by me, ... tbe oharge of the Surveyor Gone .. l. 
Office .. t C"loutta. That ... MlLjor Bedford .hould have ~ 
lleleotod for my .UC",,"BOr i. " sufficient vouoher ... , Ito dut.ies 
have been diminished by the removal of the v ... t depart-
ment of Instruments formerly attAcbed to it .... For th ... 
oostly and delicato artiole. I wa. for yelLrs 8cco~ts~le ... , 
1 was direoted ... to give mean time to the s~'Ppmg III th~ 
river .... The arrangemenu. etill in UBe are ~ntuely my own, 
the mo.ot difficult portion of the talk was m~e. .. . 

"I have hitherto rooeived no remunorlLtlOn ... [ for] chllIll' 
oC the Mathematioal Instrument Maker's eotabli.hment. "i 
Mr. E. Gray WaB appointed to relieve me on an allowance 0 
300 rupees per menllem [ 124]. It bas .inee been tmn.ferr:: 
to C .. ptain A. H. E. Boileau [ 124. 422 ). Will it be deem \hi 
that I am UDreuon .. ble in olaiming for the 8fteen mOD d 
. .. the aame 831 .. ry u WBB received by the former I .Day 811 
nigbt I toiled, with the wants of a wife and eleven 41dren .:u 
Itlmulate my exertion.. .., Tbough, thank Heaven, .~ 
healthy, I am neverthel ... an old man ["Sed 67 1 .... ~ 
la.bouring under a load of pocuniary dllIIoulty .... The 0 

will be whoUy unprovided for'''. 

1,~IG'uma"" Pak.71111 Oe'*'-!l Suppl. 11-3-1900. 
307 ( 27~lI ). 1l~1. 

, DDn, IG4 ( 23R-O ). • ib. ( 266-7 ), 13-10-31. 'lb. ( 289). 



NOTES 
His appeal was warmly supported by Evel'8lt; "I 

first became aoquainted with Mr. De PBIIIling when I 
joined the G.T. Survey at Hyderabad ... under the I .. to Lt.-Col. 
Lambton ... who habitually spoke of him as a father might 
lJIBak of ~ oon to whom he was affeotionately attaohed. He 
joined my honour"" predecessor when very yOWlg. H .. d 
been tmined up under bis own eye. and bad 80 won hie ocn
ftdenoe by his ... intelligenoe. that he bad become quite indis
pensable [m, 439) .... 

"I ventured to point out to Government in 1831 hie 
psouJiar Stn .... to be placed at the bead of my Computing 
Ollioe [ 33B). He was .. t the time employed Wider the Deputy 
Surveyor Geneml at Mo.drsa. ... bearing still tbe same higb 
obamoter for efficiency .... 1 oould not bave brought a more 
deserving servant to the ootice of Govemmeot. or better 
promoted the intereste of my masters. ... 

When ... I quitted C .. loutta ..... gre .. t addition w ... made to 
bis ... re.poll8ibility. and none to his sal~ry. whicb continued 
until 27th December. when be WII.8 relieved from the charge 
11th August 1837, ... Wben Mr. Barrow left Calollt~ on the 
by Major Bedford .... Mr. De Penning WllB ordered to take 
charge of his .. ~blishment .... This really formed no more 
a part of the duty oC ChieC Computer than of IlOY other in· 
dividual, ... He re .. ived no addition to his salary, ... and held 
the charge gratis Wltil the 5th November 1838 .... Mr. De 
Peoning is right in designating this a most trying duty [ 123-
~. 130-7) ... , 

"The applicant is pow an old mun, ... encumbered with 
a large fwnily-7 unmarried daughters and 4 soos, all un· 
provided for, nod looking up t" IIim for their maintenance. 

Govt. sanctioned an inCrell.8e of Rs. 100 a month, as .. 
psrsooal o.Ilce .• not to be ante·d .. ted'. On Bedford's reSll. 
Ile Penning resumed ch. of 900. from 31-12--42, and held it 
till Everest's return to Calcutta on 20th Nov. 1843. After 
oailing for Europe Everest wrote him a sympathetic, ap· 
preciative letter of farewell; "You have b .. d 0. most 
arduous duty to perform. and ... you h .. ve disoharged it well. 
1 h .. ve often deeply sympathised with you, nnd wish 1 oould 
b .. ve bettered your circumstances "'. 

This oontr ... te 8trangely with the petulant rebuke, so 
typical of Everest. that poor De Penning received a few 
months before, having Imwisely signed the title.!'"go and 
ahart of one of the reports on whioh he hB<l worked for years. 

"I observe that all the plans are signed ',Josbua De Penning, 
in charge of Surveyor General's om .. •• whicb i. erroneOUB, 
because I am in cbarge, ... lUld your speoifio designation i8 
'Mr. Joshun De Penning, ChieC Computer, in temporary 
oharge of the Surveyor GenemI's Office at tbe Presidency' .... 

"Although during tbe lifetime of Lt.·Colonel Lambton, 
you aotually were entrusted ... with ... mucb more individoal 
re8puosibility ... than in this inBta.n ... yet wben, 1 pr .. y you. 
did you ever venture to sign your n .. me to the G.T. Survey 
plans. or to thruBt your nnme prominently forward in the 
title-page! ... 

"No deviation from the form and Btyle of the volumes of 
the Geneml Report and Maps adopted by Lieut.·Colonel 
Lambton shall take pia"". ex .. pt such as are expreeal.y 
ordered by myself. ... 

"I bave ordered the books to be Wlboond, .. nd rebound. 
that tbe title pages may be replaced. and the 8th Volume he 
uniform in .. ppearance with the others; .. IBO tbat your 
siflature be ..... ed from .. 11 the plans, in order to leave room 
for th .. t of the SuperintendmltO.T. 8urvey of India'" [ rI 1-2]. 

From the time of the SG.'s return to Calcutta, 
De Penning had no duties outside the comp. office, 
holding oh. till his death, when the nSG. reported, 
31-l-45, "the sudden demise of Mr. J. De Penning, 
who expired yesterday after 9 hours illness"'. 

HiB widow was left with .. be .. vy burden, and wrilBa, 
M-4-46; "Tbe late Mr. De Penning has left .. large f .. mily 
eonsisting of six grown-up daughters and thme BOIlS', one of 
the former and two of the latter belng etill at school The 
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eldest IOn ooly Wall .. ble to eam a livelihood, but ... lately Ion 
his situation by the .. bolition of the meroantile hOlll8 of 
W. W. Robinson & Co .• in which be was employed. 10 !.hat 
our present only meanB of _upport la a perurion oC one hundred 
rupees per montb ... from the Uncovenanted Bervice Family 
Pension Fund, to which my late hu_band had been ... en .. bled 
to _ob_oribe by maintaining the strictest economy in hia 
domestio establishment. 

"This pen_ion, which moat termin .. ta witb my life, ill ... 
inadeqn .. te for tbe support oC _i>: daughte1'8 .. nd thrue son., 
and Cor the education oC the three youngest .... We ocoupy 
.. house at present nominally our own. Cor whiob we pay no 
rent, .. nd which my late hwband purchased. But tb .. 
expense oC enlarging tbe same involved bim in a heavy debt, 
.. mowlting to about seven thousand ... rupee_, ... leaving m .. 
no other alternative but to dispose of the house for the 
satisfaction oC my oreditors ". 

She IlBked for comp .. ssionate pension' Cor ber daughters'. 
Wnugh replied that he had thought De Penning had left 

his family well provided Cor, but regretted that there Wall 

little hope of "obtaining .. ny pensionary provi.ion whatever 
for yourself or amiable daughters". He pointed out th .. , 
Govt.'o power to grant family pell8ion. was .. Btrictly limited 
to the familie. of those who are killod 00 servi .. , or in the 
execution oC their duty". He could only suggest th .. t Mrs. 
De Penning should address a petition to the Court of Directors. 
sending one copy through himself, and another to Everest. 
He concluded witb pious wishes for the eldeat son '8 suc""'"' iA 
finding employmant'. 

DURAND. Honry lIIarion. Ben. Engrs. 
b., Coulandon, France. 6-11-12. 
d. Tonk, nr. D.r. Khan. 1-1-71, MI. 

2/Lt. 12-6-28 ... M Gen. 1-3-67. 
Son oCCol. the Hon. Henry Percy, CD., 14th Lt. Dmgoons, 

and Jennne Dur .. nd. 
m., 1st., Meerut. 28-3-43, Anne. dBu. of M Gen. Sir John 

MoCaakilI, RCD. ; she d .. Mhow, 28-8-57, aged 35. 
m.. 2nd. 1859. Emily Augwta, d8u. of C. A. Alinut, of 

Shrewsbury, widow of Rev. Henry Stedmau, Ben. Eecl. 
ed. Addisoombe, 1827-8. OD. 1858; RCSI. 1867. 
DNB.; DIB.; Hodaon, n ( 107-8); bio. M Ger&. H. M. 

Durand, by his son, Henry Mortimer' pub. 1883; Con oily 
( 88/15!J) ; Punjab I1&8epn.,. (96-7). 

Attracted Everest's attention in March 1828 as a 
young officer under instm. [35 1-2 ]. Sailed for India 
Oct. 1829; shipwrecl,ed at Cape; arrd. Calcutta, 
20-5-30. Not available for GTS., 1830 [3 18 n·41-

1834, Aeat. Supt. Ferozeshah can .. l (65), submitting 
svys. o.nd reports 00 drainage oC swamps or. Delhi, 1838. 

Seveml time. pS. to 00. 
July 1838, EvereBt applied to 00. for his .. ppt. as Asst. iA 

8G.'B fd. office'. "The Surveyor General .... finding him
self overworked, had applied Cor 8 deputy to aeaist him .... 
and Lord Auokland .. t once named my f .. ther ... the ben 
man for the duty. Colonel Everest agreed ... nd ..... friend ... 
wrote; 'Rely upon it. Durand, here is an opening. The 
ideB of your value is univ~rsal iA the Lord's ~I?' and 
Everest would be delighted • ... Before he oould 101R th .. 
8nrvey ..... nother and more promising opportunity preaented 
itoelf-... Seoretary to the Sudder Board of Revenue. Bengal 
[3l0 ). 

"At tbe end of September 1838 my f8ther heard that he 
was to be .. ttaohed to the adva.l\oing force ( Army of Indns ) 
all one of the Engineers charged, in additio.n to their ordinary 
duties, with the work of the TopographiosJ Department
surveys of fortresses and the like "' •• 

With AndeMon. appd. to the Army of the Indus 
whioh marched from Ferozepore, 10-11-38; svy. of 
route through Bind and BoIan Pa. - Quetta -

'DDn. 402 ( 189-02).9--12-41; MiI. Dept., 5-1~. 'MadraI Roads, 19--19-43. 'DDn. "11 ( 14--7),5-8-43. 'DDn. 
'71 ( 137 ). • Wm. hB<l d., 17-3-44, BIIod 10. 'DDn. 463 ( 113-9). 28-4-46. 'DDn. '00/0( GOt ),3--6-46. • of DnrucIIIae, 
lndo.Afghan border, 1888. 'SO. to MH. Dept., DDn. 342 (11tH). ,. Durand ( 37 ). 



DUVERNET 

Kando.har - Ghazni [246, 282, 360 ]; at blowing up 
of Kabul Gate, Ghazni ( Sandes, I, 272). Sketch 
of Ali Masjid, MIlIo.Misc., 7-0-39 [417, 446-7,468 ]. 

ps. to GO., 1841; Comnr. in Tenasserim, 1844-6; furl., 
1847-8; Sikh Wa.r, 1849; various pol. .. ppts. inoluded AaO. 
Indore, 1867-9; Foreign Sec., 1861-5; Viceroy's Counoil, 
1865-70; LO. Punj .. b, 1870-1. 

Died of injuries received .. t Tonk by eleph&nt howdah 
being cruehed under g .. tew .. y .. roh ; MI. recorded on gate. 

DU VERNET. James Smith [ m, 440-1]. Mad. Inf. 
b. 26-4-03. d. 2-11-72. 

Ens. 2-5-23 ... C"pt. 31-10-43 .. , Bt. Lt. Col. 
4-11-56; ret. 21-4-57; Hon. Col. 29--5-57. 

Son oC Lt Col. Abrs.m Du Vernet, RA. & Miris.m h is wife. 
m .• Trnro, 20-S-38. EIiza L .. vini .. , d .. u. of Benj. Martind .. le. 

of Bmnswick Sq., London. 
1828, appd. Asst. Survr.. MaIaba.r [III, 114]; 

1830, with party to l\Ia.dura; 6 moo leave to Nilgil'i 
Bills on me. from 1st July; 3-12-32. to ch. Hydera. 
bad svy. ; "I was chosen on my arrival in India for 
the Survey Depa.rtment .... I served with Major 
Ward ss his first a.ssistan t in the provinces of Malabar. 
Trichinopoly. and part of Tenevelly [250, 361]. 
When in charge of the Hydera.bad Survey I surveyed 
the cirC31'S of Naldroog, Kulburga, MaJIangoot. EH· 
gundil. and ... the western boundary of the Nizam's 
dominions between ShoIapur and Jaulun .... Over 
these tracts ... 1 extended a series of secondary trio 
angles, and calculated their latitude and longitude 
etc., ... and I have myself taken up the detail of 
about t.wo thousand square miles [256, 368]. 

.. I performed the triangul .. tion s.nd direoted deteil oC the 
field work-requiring great exertion .. nd conatant exposure. 
being un .... isted .... so th .. t I W&B for seven months in the 
ye .. r, from ds.y.light till night. exposed to the mys of the sun. 
either on horseh .. ck on the m .. rch, or on hills observing. 

.. On returning from the field my time W&B entirely occupied 
in bringing up the &COIlunt of my work. &Dd ... I had not 
transmitted the pla.ns &nd papers ... before the S6&8on h&d 
arrived to resume field operstions"'. 

Reed. 13-2-36. &Dd whilst on furl.. M .. y 1836 to July 1839, 
.pplied to SG. for .. ppt. to OTS •• expla.ining that "dislike 
to Indi& induced me to throw up my .. ppointment .. t Hyde .... 
b&d &nd return to Europe, in the hope of being .. ble to resign 
the Comp&ny's servioe, but, dis"ppointed in my expect&tion. 
I find I mnst return to Indi& .. t the expimtion of my furlough 
in April 1839 ... nd, baving been employed in the Survey 
Deps.rtm.nt for the l&Bt eigM ye&rs. a.nd for three ye ..... 
under your immedi&te orders .... I now request ... th .. t I 
ms.y be ...... mployed ... in oh .. rge of .. Survey. ... PI_ 
&dd ...... to J. Du Vernet. Esq .• Stoke Villa., Davonport .. •. 

Everest wanted recruits for the aTa .• and though 
the batt. already had six officers absent. Madras 
Govt. agreed to the appt.; "Capt. Du Vernet" 
writes Everest. "though unquestionably a very able 
officer in the topographical operations ... under the 
Madras Presidencoy. yet has never heen employed in 
the operations of the G.T. Survey, which latter 
require a nicety not needed ... in the former .... Until 
practical proof be afforded. I cannot consider myself 
warranted in recommending his advancement to ... 
let 8088i8tant''3 [357, 367 ]. 

Offtcls.1 notice of his .ppt .... 2nd Am. on Ra. 250 p.m .• 
l~. found Da Vernet "employed on the survey of. 
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new ro&d. from .Mad ..... to BombILY". and he did not reaob 
Dehr& Dun until 2~-9-40. He spent tbe neKt fon. months 
.. t Meerut. laid up "by jungle fever O&ught .. t Deh.a Sin 
my return from furlough in 1839 I have been six 'month: 
with the 24th R<>gimont N.I., when I W&B trs.naferred to !.h 
2nd Europe&n &giment SoB fon,:,h Lieuten .. nt. being tbe mos': 
unfortunate officer of my rank ID the Army. 

"In Jo.nus.ry 1840, my services were pl .. OOd.t tbe dispo .. 1 
of Government for ... the G.T. Survey of Indi&, but I did not 
reoeive orders. until May, whon, owing to the I&ten.BB of the 
S8&80n, .. nd ... lDclemenoy of the weather. with the ... cid.nt. 
th .. t befel mo en-route, viz., the sinking of one boat by 
whioh I lost almost .. n my property. &Dd narrowly "'~ped 
with my life. being .. long time in the w .. te •• I did not .ucooed 
in joining the he&d quarters of the G.T. Survey until !.he 
I .. tter ~nd of September: when it w"" proceeding to Sironj'. 
At K .. lians. I w,," token Blck, ... &Dd did not recover my he.ltb 
sufficiently to en .. hle me to teke the field until Febn""Y". 

He begged ths.t this expl .. nation of his del&y in tsking up 
his .. ppt. should be ""cepted, for if he ws.s now s.nt back to 
hi. regt., .. I should be utterly ruined. my 10 .... on the river 
together with tr .. velIing expenses .. mounting to Re. 0,000, 
&Dd I would not got back to my regiment under two thollBBolld 
more. Government did not .. now me my &&Iary until I 
.. rrived .. t he&dquarters"'. 

Everest aocopted his expl .. n .. tions, &Dd told Govt. that the 
'illness which prevented him from joining me from October 
to Febl'U&ry ... w .. s one of those ... c&lamiti .. from which tbe 
most robust constitutions .. re not ex.mpt .... His boat on 
the G .. nges W&B on two ocoasions wrecked, and himeelf and 
f .. mily drenched for hours in the water .... He hs.d after. 
w .. rds so long .. distence to tr .. vel hy l&Dd in the monthe of 
August &nd September, the two most unhealthy of the yeer, 
it i ... .not matter for surprise that the Capmin hs.d a severe 
.ttsck of fever. but that he should so easily have got over it'. 

Season 1841-2, deputed to start the long\. series 
connecting the northern ends of the Gt. Arc and 
Budhon Merdl. series through Garhwoil and KwnaUD 
[ 64, 320, 377-8. 382]. Everest was far from satisfied 
with the first s"ason's progress. nor did he appreciate 
Du Vernet's excuses for poor outturn. He was, more· 
over. offended by Du Vernet's objection to the 
inoonvenience "of attending office ... at Hatipaun .... 
I have ... taken a house a.t Dehra. and have now two 
on my hands. Should yotl ... take rue from my present 
work and order my attendance at HatipaUll, I shall 
be obliged to hire another, and pay 800 rupees for 
the use of it for two months. Houses in the hills 
being let by the season only .... 

"It would be .. gree .. ble ... could I conveniently live .t 
H .. tip .. un. but in the ... se of siokness it is beyond the beat 
of the Surgeon at Mussoorie [Ho J, s.nd the medicsl officer 
in cha.rge of the Survey at Dehrs. could not, except on some 
very urgent occ&Bion, le .. ve hi. ps.tients there. 

"L&et year I ps.id 800 RB. for my house .. t Hatip.un for 
the sp .. oe of 5 months, but my soJary is wholly insulllcient 
to meet such expense.. ..nd. from experience,. it is ~ for 
out of the ws.y to reside th.re. As for m .. rching a distsnoe 
of 8 miles ds.ily to attend an offioe during this hes.vy m~oon 
wea.ther. it does not appear to me reason .. ble .... H&t~p.un, 
however, a.greeo.ble as &. residence to you, is most moon
venient to myself, .. nd doubtless generally to thoso connect«! 
with the dep .. rtmen t. . 

"As I C&D perform ILny o&louI .. tions you may d~ ... no 
le .. Mtisf&etorily .. t Dehr .. SoB on the hills. I hope you will not 
press my .. ttend&nce at H .. tips.un '" [ 166 J. 

Everest replied ths.t .. s Du Vemet's own .eomps. o~old 
not be he .. vy owing to his sms.11 output of trign. he DUgbht 
well hue s.ssisted in the genern.1 comps. of the Dept.. ut 

'DDn.435 (1l-4), 17-3-41. 'DDn. 326(304!). 23+37, 'DOn. 402 (7-9). 20-2-40. ·SO. &Dd RenllY ,,",ohed 
K.s.liinpur. SIroDj, Nov. 1840 [ 100 J. • DDn. 435 ( 11-4 l. 17-3-41. • DOn. 402 ( 130-1 ), 18-3-41. • ODn. 4S0 ( 112-9 l. 
6-6-42. 



NOTES 

while fe(lognizing the ditJloulty .bant bouse .coomm~tlan. 
obj""ted to the tone of Du Vemet's leUer, IUld his .uumptioll 
to speak for the rest of tbe Depo.rtment1 

[ IOh ]. 

Du Vemet made better progress his second season 
and recessed at HAthipaon during 1843, when Everest 
racdd. him for promotion to 1st Asst .• on Rs. 618 a 
month, refuaing to spare him for the newly formed 
canaJ dept. of Sind [ 70- I, 246 ]. 

Promoted 14-~44, Du Vernet continued work in 
the OTS. for the next ten years, but never became 
• precise observer, being more interested in the topo. 
work. He found it difficult to work under Waugh, 
and after tr. to principal trgn. in Assam, resd. in 
1853, for tr. to Telegraphs in Burma. 

EGERTON, John Francia. Ben. Art. 
b. 10-8-10. d. Ferozepore, 23-1-46, of wounds 
reeeived at battle of Ferozeshlih; ID. 

2/Lt. 16-8-2(1 ... C.pt. 3-7-45. 
Son of Rev. Sir Philip Grey·Egerton, 9th Bo.rt; rector of 

Tarporiey, IUld Rebeca. his wife, d.u. of Josi ... Du Pnl, 
of \Vilton Park, Bucka. 

ed. Addiocombe, 1824-(1; no record of mo.rriage. 
RAS (mll. ), VII ( 198) ; Hodson, 11 ( 125) ; PUlljab InscpM. 

(119-100 ). 
22-12-35, appd. Rev. Survr., pargana Pha.rkaya, 

Monghyr, extending into Bhiigalpur [178,183-4]. 
Sept. 183S, tr. to pargana Hijli, of Midnapore 

Dist. [ 186 n. I, 189 n.3 ], where ill-hea.lth compelled 
him to take leave to Europe, 8-S-39 [186, 189-91, 
208,347,364-5.368 ]. 

9-9-36, submitted from Monghyr a "Survey Calculation 
Table ", a form of "traverse table". Though tbe Mil. Bd. 
declined to pub. it officially aB Boileau's Tables had alreOldy 
basn adopted in Western .Provinc .. , Egerton's table. were 
printed. and used by some rev. survrs'. [232, 422]. 

ELLIS, George. Ben. Art. 
b. Cawnpore, 15-4-06. 
d. Musaoorie. 2~1l-43. 

2/I.t. ~23 ... Capt. 22-2-41. 
Son of Robert EUis, of Boulogne, Col. of 25th Lt. DragoOIl8, 

and Eliza his wife. 
m., Benares, 18-11-34, Anue Cha.rlotte, w.u. of Lt •• Gen. 

Charles Boye, Bo. Inf. 
ed. Addisconbe, 1821-3. Hodeon, n ( 131-2 ). 

17-1-37, appd. to ch. rev. avys. in Monghyr, and 
later to Bhigalpur and Rajmahii.\ [ 178, 183-4,347, 
364-5]. 

Oct. 1840, tr. to ch. of avy. in Upper Assam, but 
on the journey reported sick, Gauhii.ti, 15-11-40, 
and granted 4 moo leave; extended on moo to the 
Cape for 2 years from 1-3-413 [2°4, 368 ]. 

EVEREST, George [n, 396; rn, 441-6] 
Ben. Art. 

b. Greenwich, 4-7-1790; 
bapt., St. Alphege oh., 27-1-1791. 
d. Bayswater, 1-12-66' 
Lieut.4-+-06; Capt. 1-9-18; Maj. 20-7-32; Lt Col. 

7-3-38; ret. 16-12-43; Hon. Col. 28-11-64. 
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STS. 1823-43; SO. 1830-43 [ 3(4). 
2nd soo of Lucetta Mary and Wm. TriBtram Ev.....n. 

solicitor to both Greenwich and Chelsea H08p •. , who owned 
an estate and hnilt house at Gwernvale, nr. Crickhowell, 
co. Brecon. Their 5 soo. were b. at Greenwich [m, 4~ [ D.) 1. 
Of those the 3rd., Robt. [442-)], was army chpn. in IndJ&; 
the one dao., who never married, bred Shetland ponies. 

Geo. m., \7-11-4(1, Emma, dau. of Th08. Wing, harr. of 
Gray's Inn; she d., 18110; their eld. son and last surviving 
descendant', Lancelot Feilding Everest, b. 2S-1>-53, d. Hamp. 
stead, 1-4-1935, leaving unpub. memo. on his father, quoted 
here under ref. I3E. ; this reoord. tbat the family pronoonoed 
the name Eve·rest r viii ]. 

ed. BMO., Marlow and RlIlA.., Woolwich. 
J'BS., 8-3-27 ; P'RAS.; FRAB Soo.; PRGS., founder member 

1830, VP. 1883-5; FRIOB.' ; CB., 26-~1 ; Kt., 13-3-411'. 
DNB.; DIB.; Ency Bril.; )lfarkham (83-95, 101); BB 

P,ogo., XVI, 1867-8 ( xi-xiv); RAB ( m7&.), XXVll ( 101>-8 ) I 
J RUS., 37 ( cxv-viii ) ; RUS. P,ags., XI, 1867 ( 181>-8) ; ASS. 
P,ago., 1868 ( 25~ ) ; Hodson, n ( 145 ) ; LFB. 

Auth. of Account of the Measurement of an Arc oJ 
the Meridian, London, 1830-Account of the llfefJ8U,e. 
melll of Two Secliona of the Meridional Arc of India, 
London, 1!147-A Series of Letters addressed to H.R.H. 
the D"ke of Sussex, London, 1839--Addresa On the 
Geodetical Operationa in India, British Association, 
1844. 

Arrd. Inrlia, 11-7-06; on mil, service in Java, 
making occasional svys., 1812-6 [Il, 137-8]. 

March to Sept. 1817, cleared for nvgn. Bengal 
rivers Ichii.mati and Mii.tiibhii.nga - 1817-8, on sry. 
for visual telegraph Calcutta to Chunii.r [ m, 268-72 ] 
- Oct. to Dec., survd. route Chunir to Hyderii.bad. 
where he joined Lambton 28-12-18, having been 
nominated 25-11-17 [m, 225, 353; IV, 336]. 

1819-20, on trgn. E. of Hdbd. [m, 229-32 ]
IS20-2,leQve on mc. to Cape, reporting on La Caille's 
arc [m, 443 ]- 1822-3 on trgn. longl. series to 
Sholii.pur [m, 234~ ]. 

IS23, appd. STS. on Lambton's death [m, 308]
IS23-5, extended Gt. Arc from Beriir to Sironj 
[m, 242~]. 

BOO., 14-10-25, furl. on mc., sailing from Calcutta. 
11-1l-25 - deputed to supervise design and pur. 
chase of new inste. [ m, 246, 260; IV, 45 ]- visited 
trig. svy. in Ireland - pub. acct. of his meast. of 
Gt. Arc, 1823-5 [m, 246, 257]- Memoir to OD. 

on conduct of SVYS. in India, Leamington, 20-10-298. 
25-8-29, nominawd SG. and STS. of India; left 

England Jlme lS30, arrg. Calcutta ~-10-30 by ship 
CornwaU - assumed office 8th Oct. [I, H. 314]. 

EmpJoYE'd Calcutta till Dec. 1832, organizing comp. 
office, workshop, Cd. lmite [12-3, 35 I~verhauled new 
inste. and doviaE'd others from old stock [ 136-~ 7 }-
measd. base-line along Barrackpore road [ 48-50 ]. 

Wrote prof. papers on azimuth obsns., compenBILtion bars, 
barometer pump [45-6, 95-6, 130, 1381'; preparpd table of 
degrers from hi. 1st Constant", JASR. n, May 1833 (271). 

Obtained increaae of BILiary from RA. 1,500 to 1,800 on 
grounds of holding two posts, but refused special mil, ranlt. 
After long corr. obtained authority for boat allce. of ranlt
or equival,'nt.-throughout ab~lloe from Caloulta [328--<)]. 

1 Dlln .. 13.~ ( lOO ) 10-8-42. • n. to OD. 11-8-37 ( 10). Siddon. point .. out em"" in ~rton'. T"blt8, DLB. 36/42 ( 188 I,· 
21>-1-30. • DRO. 28-12-41 (3S ), amending appn. for leave to Da.rjeeling. • bur: St. And!,,"! 8 e;hyd. Hove Sl~ .. ex ; tomboton .. 
photo. in film Ep~ 0/ Eve'M'. HIM. • a gt. neph., Sir GoolIroy Taylor (b. 1~81J) ,. FRS. & l'rm. l'oll. Camb. 0 Fellow of ~yal 
Institute of Great Britain. 'Refused kt. hood on ret., wait.ing (or OB. • OM. Addl. M9. 14380 ( 7H ) ; 011. ~8-10-& 1S-12-SII. 
• A. R. XVII, 1833 ( 93-106, 189-214); GI ..... '71f1. , .. BcieJtu, m ( 1211). 
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Dec. 1832, having sent new partiee into the Cd., 
and office by river for MUBBoorie, left Caloutta by 
road with Wilcox, 24-12-32 [24, 142, 163, 474]. 
Picked up his bro. Robt. from Gho.zipur, reached 
Mirzipur 1st Feb. and marched on 6th to inspect 
Budhon Series at Saugor [61,314]1. Then visited 
Rossenrode in Gwalior, and reached Agm about 10th 
April [ 24-5, 460 ; pI. 3 ]. 

This WBII his first visit to the country where 
he WBS to spend the next 8 years bringing the 
Gt. Arc 500 m. from Central India to Him8.laya Mts., 
&Dd he was now to select a line acr0B8 Jumna plain, 
&Dd site for b68e·line [2.S-6, 50; pI. 4 ]. 

Reached MUBloorie early May, before his office, and estd. 
himself at The Park, ur. Hathipacn about 3 m. w. of 
MUBloorie, an estate bought from Gen. Whieb [163 n·7, 43<)] 
in Dec. 1832. The house standing about 6,500 feet above the 
-. became his summer hdqrs. for the next teo years [ m, 
pi. 3; IV, 166,320,439-40]. 

Though his immediate interests lay with the 
GTS., and particularly the Gt. Arc., Everest was 
reeponsible for svys. of Madras and Bombay, and 
had already ta.ken the Hdbd. topo. svy. and Bombay 
trig. svy. under his direct orders. He had no hdqrs. 
deputy; De Penning looked after the Calcutta offices, 
&Dd Morrison, the Regr. held ch. of the fd. office at 
Dehra DUn [ 165 ]. 

Fd. season 1833--4 we.s of critical importance. 
Leaving MUBBoorie 2-11-33, Everest selected site for 
base·line w. of Dehra, and then moved down to 
Agra to start detailed selection of stations for Gt. 
Arc. Sending Wilco x s.ward into Gwalior, he perso
nally directed operations n.wards. Progress through 
hilly area was simple, but approaches to Delhi and 
the tree-covered plain to N., with atmosphere thick 
with dust and smoke, taxed all his ingenuity. Even 
with scaffolds for observer and inst., and poles for 
burning lights, the choosing of stations and the clear
ing of rays betweon them led to one diB6ppointment 
after another [ 27-)8 ]. 

"The difficoltiesoo.[ were 1 overcomeoo.by unremitted pati
ence aod determined perseverance. The toiloo.was exceasive 
on me in particula.r, for 1 not only had to direct the whole 
machinery, but to take all the ohservations myself, and, .... 
these were chie8y between night-lights, my rest was inter
rupted at all hours .... 

"On others the labour fell light in comparison, for when 
the period of after.midnight observatioos was over, whether 
in failure or suc"",,", all save myself retired. ... ButooJ had 
to ... prepare fresh instructions to the out-parties for burning 
blue lighte 00 the eosuing night-to 866 those letters seal.d 
myself-and .ach distributed to ooe of the mOB86Ugers 
paraded for the purpose, to whom 1 myself gave instruo
~0D8 .... 

"My hours for meals were irregular, with those for sleep. 
Every personal comfort was thoroughJy abandooed .... 
Everything was mad. to give way ... to the work of the approxi
mate series. The business of the Surveyor O.oeral'. O1fice 
... as tr'lLllA&Cted .. .in mch intervals ... I ooold match, ... and ... 
between the 16th Deoembar ... nntil the 5th April ... I never 
had one leiann> hour'''. 

Intervisibility had at first to be tested by trial 
&Dd error with blue lights burned at distant points 
onpre.arranged programme. Bad weather and inter-
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vening ?blli6c~es interrupted thes~ programmes, Bod 
Everest s patience was Borely tried. He stung h' 
best workers by caustio reproaches; he poured 0 ~ 
streams of biting words that could hardly ha U 

stimulated eager co-operation, but he never seem: 
to rouse resentment. He writes to Joseph Olliver 
his oldest and most capable aBBt. ; , 

"I "",lIy am at " loss how now to proceed. As to makiog 
blue lighte sufficieot to meet mch a reckl ... and wantoo 
expenditure, it is quite out of my power. 1 dare not put a 
blue light into the hands of auy of you. You seem ... to think 
they grow like grass, "od that all you have to do is to put 
them at top of a pole and set fire to them, just as you would 
to a whiep of straw. 

"How ... the work is to proceed I do oot know. I suppoae 
the only way is for me to go quietly into Meerut CaotonmeolB 
and leave you to reoover the use of your se08 .. , for it 86BIDI 
you will not abide by my orders, hut-pell meU-helter 
akelter-foul or fair-away go to damnatioo and d .. truction 
the ooly meQD8 we have of getting through our work. 

"You all seem to m~ to be right Btark-stariog-mad. 
Never wae a worse eveomg .... I coold oot see five miles in 
any direction. The sun wa. obscured at 4 o'clock, and by 6 
there was oot a vestige of him, and that is the kind of at. 
mosphere in whioh you choose to burn blue lights. 

"Well-here we must remain. I have superseded Mr. 
Dove hy Chitaka.tun [khalli8i 1, who 1 dare say will do 
right. 1 have sent out Mr. Keelan to oharge take of the 
station from the Saini hedlamiteB. When I have done with 
these two stations, 1 shall be at leisure to turn my attention 
to you, and unless 1 received some as8uraooe ... that you will 
not play the fool in like manneragain, 1 shall oertainly adopt 
equally strong measures to yon. 1 woold rather avoid th.t, 
oot ooly because 1 do not wish to mortify you, but beCBU88 
1 am loth to do anything to bring in to disrespeot the oharaoter 
of my Chief Civil ABSistant [ 27, 373-41'''. 

He writes again two nights later, but it may be wonderod 
if poor Olliver appreciated a point that Everest obviously 
ohuckled over; "I give you credit for your good motive., 
but injudicious zeal is like what Captain S. teUs us cf the 
Eequimaux who, when one of their party was dying from , 
8urfeit of eating walrus and lying helpless on the ground, 
etulfed him perforce with walrus fat, in order to preveot bill 
being hungry, and killed him of course· ... 

Olliver must. indeed, have beeo the moet patieot of men, 
and he coold hardly have endured a more crushing mub 
than Everest's reply to a suggestioo that RoBBOnrOde dessrved 
BOme recognition for his excellent work, "I do not requirs to 
be reminded. Prey mind your own bUain.BB·... After all, 
Rossenrode had been working directly under Olliver [ 58 0·3 J. 

Work acrOBB the Jumna valley proceeded much 
better after the introduction of the ray.trace system, 
devised by Everest himself, that obviated the groping 
by trial-&Dd-error [77-81]. In the end the resnlta 
of the strenuous, hectic, work of the last four months 
had proved, writes Everest, "an unbounded success, 

. which enabled me in a hand over hand style to bring 
the approximate series by the end of April finally 
up to the ba.se-line traced out in the Dun in the 
preceding November; and by the end of May to have 
every site selected, the neceSB6ry height of eaoh tower 
determined, and two angles at least in every triangle 
actually mea.sured8 " [36-8]. 

The rains of 1834 were again spent at Hiithipaon, 
much of the time being spent on the design of towers 
to give obm. over trees and buldings acr088 tbe 
plain [82-3]. Everest would not have elaborate 

1 Datuo SUUeHt .everal day8 stay at Ghizipnr. 
( 178-80 ), 5-3-34. I DDn. 173 ( 285-8), 12--fl-32. 

'Narr. 1833/4 ( 80-2 ). 
• Narr. 1833/4 ( 41i ). 

'DDn. 321 ( 174-0), Dholri, 3-3-34. 'ib. 
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NOTES 4.35 EVEREST 

stair"M88: "We of the Trigonometrical Survey are Falconor r 176.l ... that I. """ had " fortunate .... )111 .... 
u.ed to lIBCend by common ladders, and are quite that I muat qUIt the .fleld Immediately. UJld .. baoluteJy .. betaiD 
""",y to undergo a little personal inconvenience from. fm:ther exertIOn .... They meant me well ... bot the 

11
'.01' than put the State to expense! ". pred.lII)1OBlDg ~"W!8. of my iIIn ....... w ... m""W anxiety ..... 
• ' pe~lDg ... the glgantlo uodertaking which I had in hand ... . 
At !.he close of the l'8ins he ma.de a long.planned I prooceded ... to complete the Imall triangulation ... and .. 

trip into the hills. fixing stations at Nii.g Tiba. 31st to connect the two ond. of tbe b .... with ... AlIll!Ot "nd 
Au •. to Sth 8ept. - Kedarkanta. c. 12,540 feet, ~an()g [39, 52: pI. 41, inourrillg a .econd attack of my 

• h IUn ... ""verer than the fir.t. a third ""vorer than the .ecolld. 
11th to 23rd Sept. - C aur peak. 4th to 10th Oct. and a fourth .ttU more appalling than BUY that had preceded 
1834. He took obsns. to snow peaks and sketched It: I WBO c:onfin"':' t? my bed from May to tbe end of October 
Ib~ir prome, and <Iescribed the rocks, plants, and w~th .ht,tle mtenru88lou, during which J wao onoe bled to 
_ at his hill stations [ 38 ]. falDtmg, had upward. of 1.000 leeoh ... 30 to 40 cupping 

gl....... 3 or 4 bli.ter.. ... booid .. d .. ily dose. of nan_ut 
(Jodfrey Vigne (~72] teu. of mooting him on the Uh .. ur; medioine, ... all nf which produood .uoh a degree of debility 

'I started [from ~im.l .. ] acro •• the mount&in. for Mu.. ... to make it of .mall apparent moment whether I lived or 
""rio ... , On the way ... my oompanion OJId myself reoeived died' ... 
III invitation from M .. jor Ev. ... ",t. Surveyor Geneml of India, By Oct. 1836 ho WILS "" rar rec"wen,,1 from what 
.1 that, tiDle on the Chur. conducting the grand trigono. 
m.trical ,urvey, and of who .. hospitality I .hall ev .. retain WM 'ID<lonbwdly .. type of mali!(nlLllt malaria "" to 
• I"'wfuJ recolleotion. ... milk" preparation.. for taking tl", fd., ILIld PA~rrying 

"Tbe camp of our h08t wa.e perohed a.Il noor ... pollBible on thr<ough the ILetlll\l ob"n. of the 1 ['iangl.... He t.ook 
lhovory top', and our chief object wa.e tAl keep onr...lve, w .. rm. the precaution first.. howevor, to warn Govt. of the 
'I1Ie tent in which we dined w ... furni.hed with ..... stove. 
IIld lb. entrance carefully clo.ed agRinst air, whilot Wl' drank precarioll" "tat" of his henlth. and t1Hl llootl to have 
""wine. and talk"" tAl B late hour "bov~ t,he clouds. someune rot><ly to take up tho work ill C&ie of hiM own 

"On th" hll~" ~ranito rocks that formod tho wry 1tP"X of breILk.down. He "'lkecl pel'llliKSion to take his senr. 
\hf mountain, t,IIU I"bourer. in ILttl'nclllnce had forme, I " U.SHt., Andrew \Vaugh, wit,h him to that end. He 
platful1ll of loo,", stone., ... a"u in I.he ct'lli<'r they htill cUlliliclered it "a .... cril1c(J I owed tu my bruther who 
planted .. m ... t as " mark for the survey. Seveml that they 
bad previo""ly r"i.ed on other summits were visible only WeB then my guest. ILIlci to my other relations, to 
by the aid of the theodolite, .. nu .. powerful hpliotrope (in promi"A that at the fir"t ll.'18ured .... pect of. .. danger 
Ill! .t Saharanpur in the plain.) ruight ... h&ve reHeeted the 1 would withdraw from tho field [5. 315] .... 
lUll', ray' toward. us from B di.tane.., of .ixty ",ilea. "I have survived the storm'... The news reached 

"\ can nevor forget the gloriou. view of ihe enowy rang •. 
.. me oUty or oeventy mile. from u .... a .. the morning broke London [3 1 7.437]. 
OVIl' the aaored pe&k. of Jumnutri &Dd Gilllgutri. ... It ia not surprising th&t many of the SG.'. letter. of tbiB 

"Th. er.'tire ronge of the Him&l"y".-upon whooe mo.t period were irritable, "ud after BOme p&rticularly .avage 
d",.ood pumaeleo (20-26,000 feet.) the rooe.coloured light lette.. to De PelUlln!C. Evereet felt con. trained to make 
""",od to pau"" before it ventured intu the yet gloomy amend.; "I was nervous IUld worried when I wrote .. bont 
.1m08ph.m to the .0uthwBrd of it--was exumd.d fmm weet the la..,~e the?dolite [142 ]. Think no more of it. If you 
10 C&8t BB far •• the eye could re .. ch, re .. ring itself high and had .,.,d hall a dozen word .... ! would never have ""id any· 
mll!llificontly above the great v&lIey. at ita b .... like the thing of the kind .... So! So! let u. be at peace again'''. 
IttrLuJent billows of an inland .e .. '''. Waugh joined him on the Gt. Arc. Jan. 1836[ 430], 

During the cold weather of 1834--6, Everest had <lnd obHnR. were eornpl"teci to s. of the Chambal into 
several petty disputes with Col. Young, Supt. of GwaIior StILte [40 ,473]. SefLSon 1836-7 started with 
Iba Diin, about official matters, but otherwise their an unfOl't\mate delay of more than two weeks at 
relations were most friendly [ 167-70]. The season Dholpur Oil the Gwalior frontier. Everest had written 
lI'8B spent on the rneast of the ba..<!<' line' and its some time ahead to fLSk that he should be met by State 
connection with surrounding stations [50-2], but oflici,,1H wit.h Rllituble escort, fLS there had in tbe past 
before operations were completed Everest became been robberies anfl di1Jj"ultieR over eupplies. The 
lIlrioU81y ill [315], Durbar had, howe"er, sent nu one to meet him an the 

"Early in January my health had shewn symptoms border, intending tu provido all that was wanted on 
of deterioration which ... wou.ld probably have yielded his arrival at the ctlpital. 
\0 timely rest and special treatment, but as 1 felt... Evere.t was indignant, and refuoed tAl ero .. into Gwalior 
th . without due ceremony. He wrote angry letters to the 
. • necessity of oontinuing to direct ... the operations Readt. who not onh' refu .. to interfere, bllt went off into 
10 (l1l1'8On, those symptoms gradually grew worse. camp. Evere.t then broke aU rule. by writJn,o: direct to the 
On the 18th February I was confined to my bed, du,b"r. For this ho was raprimlUlded by the Supreme Govt. 
Ut!8rly deprived of the use of my left thigh, and with but he gained hi. point, and was received 6CJ'088 the Chamhal 

with ceremony [ 154-1> 1. 
eve.ry proBpect ... of an inflammation in the hip joint, Hie .tubborn persistence in a matter that might have 
".hieh would render me a cripple for life, even if it been eased by a Iittl. taot and .unllnder, and hi. moot dia-
did not bring me speedily to the grave [m, 444]. ". courtoon. letters to th. &.oedt. were chAracteristio. His 

"To the aat. oni.hment of my medioal attendants, ". after ohatinanoy alld hi. love of bitter phr"."" brought him into 
IU .ppl ti f constant t\"Onbl •• Md yet--h~ brollght hia gmat taak to .. 
admitiiI loa on 0 .ome hundred. of leeohe.-fomentationa .uo .... ful completion. and won the ..... peet of .11, and the 
• d tebo'ed night and day for .everal day. iD 8ucoeo.ion- affection of hla Immediate ,taff, .. h ..... VB excepting tb ... of 

118 ~ traction of blood from oupping-and a oourae of ~ fdiFet-I began to reoovor the UBe of the limb, and by the Henry Barrow [417-9], &Dd &obt. Shortreda [465-7] . 
.... 0 obru&ry was again .. ble to walk about. With the help of Waugh and Jones trgn. was 

"Admonition W"," now given ... b~' Dooto .. (lmy "nd 0108ed at Sironj, and Ev .. rest retumNi to KaliAna, 

I DDn. 289 (10-2') 13-3-34. '11 966 ft.' BID'. bdt .. met!. oh.y. nr. ~e top in uloa. 'VigDa, 1 (34--7). 'with 
"3 other viIIt from Vigne [\2 ]. • Narr. 1886 ( li.20 ). • DDn. 2>"16 ( aJ3-66), SI-I<h'IIi, of. 0'1'8., U ( nii·'\ ). 'Dn... 

16 ( 106-9), 21-9-36. . 



NOTES EVEREST 

staircases; "We of the 'l'rigonometrical Survey are F .. lconor I. '7(' I ... that I had hlld n fortun .... -pe .... 
used w ascend by common laddel'l!l, and are quite th .. t I muot quit the 801d immediately, "nd a"""lutely abotaia 

from further eKertion .... They mMnt me .. ell ... but tile 
ready w undergo a little personal inconvenience predispooin/! c ....... of my illn_ ... ,.,,,. montal aru:iety ..... 
rather than put the State to expensel ". peoting ... tbe gis .. ntio undertaking whioh I had in hand .... 

At the close of the rains he made a long.planned "I prooeeded ... to complete the .ma.ll triangulation .. .and .. 
hill fl' . ::q- 'l'ib 31 to conneot tho two onw. of the b ..... ,.,ith ... AIlUIOt Md 

trip inw the 8, \long statIons at • ag a.. et Banog [39, 5'; pi .. 1], incurring a .... cond Rttaok of my 
Aug. W 5th Sept. -- Kedarkn.nta, c. 12.540 feet. illn"" ... verer than the ti .... I, ... third ""verer thlLll the ""rood. 
17th W 23rd Sept. - Chaur peak, 4th w 10th Oat. and a fourth .till more appaUinJl; than any that bad p..-\ed 
1834. He took obsns. w snow peaks and sketched it. I Wit. e.oD.linod to my bed from May to tbo end of Ootoher 
thllir profile, and described tho ro('ks. plants. and with little intermi88ion. during whioh T W88 on"" bled to 

fainl.ing. hud upward. of 1.000 le.oh .... 30 to 40 cupping 
trees at his hill stations [ 38 ]. gl ........ 3 or 4 hli61",·., .... bnoid ... daily d __ of naullllOUI 

Godfrey Vi!!"e [472] teUs of mootin!! him on the Uhaur; medioine ...... 11 of whioh produood suoh a degree of deblUty 
'I Btarted [from Simla] acro .. the mountains for Mu.. aB to make it of small apparent moment whether 1 lived or 
ooorie .... On the way ... my companion aud myself received died' ... 
an invitation from Major EvereAt. Surveyor General of India. By Oct. 1835 h .. w .... "u far recovered frum what 
at that time on the Chur. conducting the grand trigono· Wl»! nndonhto,JJy .. t.y!'" of mulilU'fId.t malnna &8 W 
metrical .urvey. and of who .. hospitality I shall ever rotnin 
"grs.teful n,collection. ... make pr"l'arahOM for I .. king th., Cd .• and (,Arrying 

"The camp of our host w .. s perohed as near as JI06Bible OD t,hrnugh the "dn .. 1 ob.n. uf the 1 rian!(I..... He I{>ok 
the very top'. ILnd our chief object w ... to keep OOl'llelvOB w .. rm. tho prAc .. uI.ion flr><L how""or, W w .. rn Govt. of the 
The tent in which w. dined was furnished with ..... stove. precariou" "tat,. of hi~ h .. IlItJ,. and th" ,u,.,u to have 
and the entrunco carefully clcsed against a.ir. whilst We drank 
onr win •• nnd talked to " la.le hour above t,11ll cloud.. HOmeone roady to t .. ke up the work in e .... " of hi~ own 

"On till' bn~" grnllite rook. t,I",t fonned tho vory apc .• of brenk·,luwu. H .. ""Ike,1 permiHsion to take his senr. 
the mountain. I,h" labo"",,. in "tt"n<innoe hod form",l " ..... st .• Androw \Vaugh. wit,h him tu that "ud. He 
platform of loo"" Htone .... , a"d ill I,he """I,·.. they hlld cOllHidered it "" ""-Critico I uwed to my brother who 
planted .. mll8t ... a mark tor the .urvey. S.ve .... 1 that they 
had previously rai •• .d un utiler summit. were visible only WRB then my KUORt. on,l to my other relations, W 
by the aid of the thoodolire. and .. powerful heliotrope (in promise th .. t at the Jlr~t .... oaurod IlHpect of...danger 
OBe "t Saho.raupur in tb. plain.) might ... have reOected the I would withdraw from the field [5. 315] .... 
BUD'. my. towarru. UB from" di.lro,,,,, of siny miles. "I have survived the storm'''. The news reached 

"I cnn never forget the glorious vif"w of the snowy range. Lo d [ ] 
oom. sixty or ""venty miles from u .... u. the morning broke n on 3 I 7. 437 . 
over the sacred peaks of .Jumnutri and Oangutri. ... Tt is not surprising that many of the sa.'. letters of this 

"The entire range of the Himaluy",--upoll whose most period were irritable. (1nd after .ome particularly Bavage 
letters to De Penning, Ever ... t fAit constrained to make 

oIevated pillnllCle. (20-26.000 fe~t) the ro .. ·colourod light "mends; "I w •• nervoUB and worried when I wrote .. bout 
_med to P"URO bofore it ventuwd into the yet gloomy h I h d r [ T 
atmosphere to the soutbward of it--was exwlld"d from west t e .r~e t eo olte Q2]. llink no more of it. If you 
to c .... t as far (1" the eye could reaoh. roa.ring it&llf high and ha.d said half." lIozen word ..... l would never have said any-
mllj!Ilifioontiy above the great vaUeys .. t it. b .... e like the thing of the kmd .... So! So I let us be .. t peace again'''. 
tn:rImJent billows of an inland .... '''. W augh joined him on the Gt. Aro. Jan. IS36[ 430 ]. 

During the oold weather of 18::14-5. Everest had and obBllil. were eornplllted W 11. of the Chambal into 
several petty disputes with Col. Young. Supt. of Gwalior State [40 .473]. Season 1836-7 started with 
the Dun. about official matters. but otherwise their an unfortlUlote delay of more than two weeks at 
relations were most friendly [ 167-70 ]. The season Dholpur on the Gwalior frontier. Everest had written 
wQB spent on the meast of the bas., line' and its slime tim!' ahead to ask that he should be met by State 
connection with surrounding Atations [50-2]. but officials wiLh suitable esoort, .l.fI there had in the past 
before operations were completed Ever6Rt became been robberies and difficllltieA over supplies. The 
seriously ill [3 15]. Durbar had, however. sent no one to meet him on the 

"Early in Janu .. ry my health had shewn symptoms border. intending to provide all that was wanted on 
of deterioration which ... would probably have yielded hia arrival at the capital. 
to timely rest and special treatmont. but as I felt... Everest was indignant. ILIId .. oCuoed to cro .. into Gwalior 
th . f t·· d without due ceremollY· He wrote angry letten to the 

e necess,ty 0 con Inulng to irect ... the operations Resdt. who not only refuM to interf ...... but went off into 
in person. those symptoms gradually grew worse. cnmp. 1<:.e .... t I,hen broke ,,11 ruloo by writing d~ to the 
On the 18th February I was confined to my bed. du,ba,. For this he w .... reprinuUlded by the Supreme Gorl. 
utterly deprived of the use of my left thigh. and with but he gained hi. point. and was recoi"ed &Or088 the Ch<Ullbal 

f t\ with ceremony [ 1j4-6]. 
every prospect ... o an in ammation in the hip joint. Hia stubbon. pentistenee in a matrer that might have 
whioh would render me a oripple for life. even if it boon eased by a little tact and .u .... mder. and hi. moot di8-
did not bring me speedily to the grave [m. 444]. ... COurteoU8 letters to th" ReMt. were characteristic. Hla 

.. To the I18toDishment of my medioal attendanta. '" after obetinancy "nd hi. love of bitter phr ...... brought him lato 
the appliQll,tion of SOI118 hundreds of looohos--fomentations constant troublp, and yet-he brought biB g ..... t taBk to a 
adminiatered night and day for sevoraJ day. in .uoceaoion- luo"",,"ful completion. and won the ""'P"Ct of all, .... d the 
a due abetrMtion of blood Crom oupping_nd a oourae of affeot1oq of hia immediate ataff, always eIoeptiDg that of 
srn.1 di.t-I bogan to recover the UBe of the limb. and by the Henry Barrow [417-9]. and Robt. 8bortrede [465-7]. 
end of February w,," again able to walk about. With the help of Waugh and Jones trgn. __ 

"Admonition w,," now given ... h~· nool{lrs Oral' and 010111'<1 at Sironj, and Everest Mturned to KaJiAna. 

'DDn. 289 (10-2'). IIHH14. '11,966 ft..; BBl'. baIb .. met!. .. bay. nr. the top in 111Ol1. ·Vipe. I (34-7). 'wi&b 
.... other vIIIt from Vigns [ .~2]. • Narr. 18811 ( 1~20 ). • DDo. 286 ( IIIlHMI ). 31-10-36. cl. Qf'S •• D ( .. W·A ). ' DDa. 
316 ( 106-9), 21-0-36. 



EVEREST 

BOme 40 m. :so of Meerut, to try out Troughton'lI 
oircles that were to be UlI8d for obw. of zenith dis
tanC8ll. To hill horror he found thev lacked the 
rigidity that would be essential for preoise work. 
Though they had been more than five years in the 
country, this wall hili first opportunity of putting 
them to the test. He decided to reconstruct them 
at once [131-5]. Barrow was called up from 
Calcutta and starwd on the work at Kaliana ill Oct. 
1837, before Everest ma.rched to Sironj himself to 
conduct the remeast. of the base-line there. 

Once again he was taken ill; .. I have since the 
lOth November been labouring Wlder a severe at
tack ... which ... still confines me to my bed, but my 
astronomical aBBistant [Waugh] is so able and 
zealous, and my subordinaws are so thoroughly 
trained ... and actuated by so admirable a spirit, 
that this will make no difference in tbe progress of 
the workl" [41, 53]. 

The trouble passed, the base was measd., and he 
got back to Kaliana, 9-3-38, to speed up the work 
on the astr. circles, whil'h he brought up to Hathi
paOIl in May for better supervision. Barrow chafed 
continually Wlder this ('lose cont,rol. and eventuBlly 
refused to complete th" work nn E"erest's design, 
and welcomed his discharg" [ 132-4' 418-9 ]. 

Ev ...... ! wo.s promoted Lt Col. in March 1838, and it is hoped 
tbat h. appreciated the ribald letters of Ilis friend Thoe. 
Lumsden, of the Fatehgarh Ordnance Depot [ ']0 ] ; 

20-1-39, HI Rm ~OlTV to hrar YOIl harl' l>el'u 80 unwell, 
but tru.t this colcl fine weatber wuy quite restore you to 
health. In your anxiety to k ... p a sharp look·out ufter the 
hea,.enly bodies, ,Iou't forget the comfort. necessary to keep 
body Bnd "onl together in this low"r worlrl ". 

12-3-38. "I am very glarl to bear your operation. are 
goutg on in BO flstiHfo(Jtory 8. manner and, as I expect to 8ee 

you promoted v..ry shortly in the room of Frith, I hop. you 
will tben be enabled to drop your survey with your oom.m.i>lsion, 
and make way for others, who will make way for me, 118 I 
run sure most of the Majors, and all aho\'~ thom, have hoon 
too long in India .. !ready"z. 

ul:lave you ... any idea of going home Boon a.fter your promo. 
tion? ... Had I not"" large It f .. mily depending OIL me, I 
would be off ... at the close of this year, but I am o.fra.id to 
encounter the heary e"Pence of bringiug forward a troop of 
chilrlren wit,hout being quit., sure of.. .adeqUllte fundo' ". 

Everest's illness ... t Sironj r1et..rrnint'd him to get an 
a88t. to help with the hea\'y office work [316-7,325 ]. 
He met thl' GG., Lore I Auckland, at Saharanpur in 
March, anrl imprl'lsse(l on him the urgent need for 
sueh aHske. He caUed for med. opinion [ 176 ]: 

"I WILS attacked in November last near Sironj with a 
severn illness. ... Dreadful rhawnati. pains in my bonea
fever-lOBi of appetite-indigestion-intestin.. totally de
ranged ....... tomsch totally powerless-my 8trength entirely 
gone-the whole aystem r.pparenUy destroyed and for ever 
nodermined' , 

"I recovered gradually ... but fOWld to my indescribable 
dismay that my momory WaB in " great w .... ure gone-tbat 
my mind WBII "lfected-that whatever I did or thought of 
during the day preyud on m~ at nigh-..nd worst of all I 
found. myeelf oppre..-J by a dreadful foreboding of ill ...... 
horror of being " ... Bite in the dark-an "pprehension, even 
whil.st I "'¥ wide "walre, of IOme 8pectre or mon.ter of tbe 
fancy OOtning to hold conve_ with moo ... 

BIOGRAPHICAL 

"I thought it would have certainly ended in III&do 
Indeed I bBve little doubt it would have ... il I had not 00:; 
to ~ be~ter c~"te, and fo ..... worn b!"'iness to a great extent .... 

. It 18 plam ... that I mnst be relieved by having some able 
....ista.nt to take from my shoulders the groot masa of oJIoe 
druds,ery, or that I mUBt resign my situation temporari) 
by r,'mg to the Cape, or permanently by going to England y 

• J!;xcept in-aB·far·aB the work of the O .... t Arc is .;.,~. 
cerned, I would not stay in india on any account .... I ha'; 
attained the rank I want, and more rank or mors money 
would only be a burden to me'''. . .. 

Dr. Gray produced the cart. o.sked for-full of the IIlOIt 
harrowing dotails-and concluded, .. It pains me to see a mind 
onco 80 powert:u1 should be .0 ~~, .... and an irritability 
of temper ... qwte unnSll&1. ... BiB mmd chieOy, as won .. b.iJ 
body, requires absolute .... t from hi" arduous duti ... or a 
return to his native COWl try is not far distant .... 

As a result of all his effort,. Bec1forrl was put in 
ch. of tbe Calcutta offices as DSG. [325], whilst 
Bont~'in join<,d at DBhra as ASG. [ 326-7]. 

Though Eve .... t bad ahjul'('rl all dellire for higher l'Buk or 
'~more money", be WBS not a.bove pressing to be made a. 
Companion of the Hath. H. "ubwitted a liBt of 22 brot.ber 
officers of the Company'. servire who had heen BO honoured, 
.' an.! i. grieved to tlnd tb"t his name is not in tho liBt .... 
It i. sometimes snid th"t Philosophers and Men of Science 
should be abo\'c suoh baubles Rnd trifle. us honorary dis. 
tinction., hut. ... of all weakne ..... w which W!\Il is subject, 
that, of affecting to be above the passion .... of hUllllLll nature 
is the vaUlt'8t and most futile "7. 

The Directors forwarded his memorial "for consideration 
in the proper quarter", but the deHirod "haublo" did not 
fall to him till more than 20 years I.ter [ 4JJ J. 

It was not until 18311 that he obtainerl •• nction to con. 
.tmct a temporary obsy. anrl a workshop at H;;tbipllOll. 
He point",1 ont tho ne,ed till' trAining hi ..... t.., and for "vecioJ 
drill in o.st1'. obans. ill preparation for the zenith distance 
programme [, "1]. It .... ould be wrong to take up valuable 
time in the cold weather, and, Oil the other huml, "after the 
15tb of April the dust anrl hot winds in the doab are 8ufficient 
to destroy an delicate instrument., ... ancl to crack or per. 
manently change the ligun' of the lo\,el •. 

"In the rainy season. no observations can Lo made. Wher
evor the instruction, ... I m UHt be the insti1Jctor, onu, ill to 
my remaining in the plains after tbe mirlrlIe of April. ual ... 
I could .Ieep all rlay lOll/-!, "nel nU night wo, it is .... u utter 
impossibility .... To rlo any kind of work, or ha« any 
symptoms of ~nergy about me, mental or bodily, is ... out of 
tho question, for 1 have t,ried it more than once, and suffered 
grno.t penoUl'e o.s th~ result. 

"Th. probable iSKlJe of such DJI o"P"rimont would be that 
before the end of Jun~ I should be either in my gra,.o, or OD 
mv way to .~a for t1w recovery of mv healtb, and tho work of 
instruction Ul either caSH would be j~st whel'tl it W88 11

8
, 

This letter was writt..n just after he had got rid 
of BaITow aft!']' thr,'" H'IT rlifficu\t, month. at 
Ko.liii.na [J23- 4.133-4 .. pR 9 ],and t,llI"worksbop,":B8 
reqllirp,1 for thp I;(l'nduation of t1", new circles With 
the help of Wnngh and Mohsin HUMin [ I.l~-5, 458 ]. 
This was to be followed by combinp,l aetr. oheRs. 
at Kaliilnu, Kaliii.npur, anel Damargi<i8 during the 
next two fd. 8ea80ns [<)6-101). Then at 189t· he 
would be fr(le to go ; 

"The complet.ion of this measurement will cia"." ~y 
career in India, and I shan feel gt'ateful if His Lordship will 
give explicit instruotion. to the Account&llt Geneml...that ... 
I may be at liberty to proceed to Bombay, and then .. by the 
overland route through Egypt to Engla.nd [ .120]. :: dato 
of completion will, I hope, be in the first days of ~~r 
1842, and it i. my present intent.ion to retire .t that ponod . 

I DDn. 342 ( M-6), 1-12-37. • Everest ...... 4 yean 1/8IIr. to Lumsden OD Art. list. • DDn. 347 ( lI3, 69). • B~~)' 
ell the rip> age of 76, with 23 y. In healthy retiremeut. • to Dr. Gray, DDn. 348 ( 2ll8-.10 ), 7+38. • DDn. 347 ( , 
9-6-38. 'Dnn. 342 (2117-9), 18-11-38. • DDn. 344 (28-9). 4-.1-30. 



NOTES 

To provide against any recurrence of his old 
troubl88, he armnged for the company of Thos. 
Renny, for it was eaaential that the series of obsns. 
at each end of the arc should be simultaneous; 
reliance could not be placed ou one observer alone. 
He ab"ndoned his first proposal to march south from 
KaJiii.npur in Jan. 1841 to reC"88 at Ootacamund 
and take up the re-meast. of the Bid .. r base-line 
later in the year. He returned from Kaliiinpur to 
MUBBoorie, and left \Vaugh to complete the pro· 
gramllle to the south [43-55,473]. 

The astr. obsns. I\t Kaliiinpur during oeason 
1840-1. were th ... last fd. op"rl\tions in which F:ver"st 
took a porsonal share, and \V"ugh's r(1·meast. of the 
b~-line ~Iosed all fd. work on tho Gt. Arc [55-6]. 
From i\ltl.y 1841 till his departure for Caloutta in :Sept. 
1843 EV(1r<'st was. with a f!'w short intervl\ls, de!'ply 
engaged in working up his geodetie results, pre
paring his prof. reports [ 100-~ ], and wrestling with 
Govt. ovor the futurl' programme [ I i-!2 ]. 

Govt. hurl ELt t,imes shewll impu.tien(',f". wlt,lI Everest's 
repea.ted requests for the reviijioIl of ol~i work on tht~ Gt" Arc 
to the higher .ta.n<lard now follow.·d. nllrin~ J ~40 a lengthy 
oorr. spr8.ng up in which Govt. }J1'Cijtied for all. ellrly coo
cl .. ion and speedy pubn. of r.sults to oerv8 new "'ye ... nd 
mapping. Th. moving spirit of this impatience wa. Henry 
Prinsep, Pres,lt. of the oo.'s "Surv~y" or "Geogrnphical" 
Committee [ \I. '97-30l , 3[~ ). 

Though constrained to issue preliminary figures [ /O[-~ ) 

Everest only did so "fter strong protest, pointing out the 
Dire<ltors' d.sire for the high.st accuracy. His letters were 
extremely long-full of technical explanatiou. and "rgu
menu-nd personal appeal.. po .. ihly ."aggernkd. Thus. 
"Though .ight yoars h .. vo elapsed" since ou hmitting his 
progra.mme in 1832 [ [3 ), "I (Lm still in Indi .. , and r08olv~d, 
if I live, to bring the Gro .. t Arc lo the honour .. bl. termllmlIon 
wbioh I then contemplated .•.• Since the date of the letter 
oited. I h .. ve suff.red two exceedingly severe attaoks of ill
DOlI whioh have endangered my lif •. 

"Ago has begun to leave the usu<>1 indelible marks upon 
mo [now 49 years). My eyesight, onoe eo vigorou8, Is fail. 
ins me fast. I h .. v •... h .. bitu .. 1 "ttaoks of gout and indig08tion. 
My native .n.rgy "nd acliivity "re forsaking m., ... so that 
I am equ," to but little .x.rtion, .. nd th .. t little i. daily 
boooroing less .... It is indeed better th"t I should quit ... tive 
lifo .. t the termin"tion of the hase-line, ... and to leav. the 
fiold work for yoooger men, who will ho hotter "ble to do 
jUati08 to it by their .. ctivity "'. 

Throughout hi. WOrriOB ""d ilIhe"lth, bis old friend 
De Penning was ,"w"ys .ympathetic and helpful, and he write. 
\0 Kali8.npur in Dec. 1840. when Everest was .. gain laid up, 
that he was "sorry to leam ... th .. t your old a.dversary the 
gout has "gain renewed aoquo.intance with you. ... Give 
him no encouragement, ... and, "" tbere ie no furtber neceoaity 
for marohing, ..• I .. y yourself up quietly keeping yourself BDUg 
IIDd warm. I believe there is something unhealthy "bout 
that pi_ KAli"npur. • .. The merino vests and drawers, a 
dol8O of each, h .. ve been d08patohed to ... Sironje by yesterday'. 
dawk bangy, panked up in four tin 0M08 and, [ I] bope they 
will reaob you in time for tbis oold Be88on"'. 

iluring the last two yea.rs Everest's outlook had 
been clouded by the activities of Thos. Jervis, who 
had, 2-9-37, been appd. "Provisiooa.l Surveyor 
General of India" [3 17, 4.~0]. Not only had the 
Directors been disturbed by a.\l\nning a.ccounts of 
Everest's illness during 1835 [435], but they had 
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been much impreB8Bd by the glowing accounts from 
Bombay of Jcrvis's tBlents and still more by the self
confidence .. nd I\8SUI'IIonoe he displs.Y"'J during hiB visit 
to England [ 449-50]. 

No record has been fonnd of the Govt. of Indi .. being 
officially consulted in the m .. tter. nor of any referenoo to 
Everest hims.lf, .xcept as a fail acwmpli. Jervis himself 
.. coepted it as .. fitting recognition of bill talcnts, and hie 
biographer record. that when h. went OD furl. in 1836 .. be 
ha.d been elected Fellow of the Roy .. 1 800iety in oonsidera
tion of a paper on Weights &. Measures. and ... "" 8000 after 
elooted ~'.lIow of the Royal Astronomical, the Roy .. 1 Geo
graphical, the Geological. and the Royal A.iatio 8ocietiee. . .. 
In reoognition of bie unremitting en thosiasm, he oould not 
longer be kept in the baokground. The Bomb .. y Govern
ment bad roported highly of him, ... and "t the recomm.nd .... 
tion of the first scientific men of tll. time ... the Court of 
Directors, t<> whom h. had now become personally known', 
appointed him provisionally fiurveyor Gencml of India., to 
succeed on tho r.tirement of Major Everest. at· that time at 
the apogee of bill farue, though so phyeically broken w.wn 
hy ill-health that it was consid .... d likely to ,u'cc •• itate bis 
l.aving India "'. 

The appt. wa.s surprising for Jervie had no qualificationa 
"" geod08ist, and his trgn. of the Konkan was extremely 
sketohy [nI, Wj-;:]. H. was the last man the Direotorll 
.hould have chosen if they w!\ntod t,heir Atl"" of India and 
future svy •. bo.sed 011 a truly scientifio trig. s .. y. This was 
the task en trusted to Ev.rest. on w hieh he WB8 straining 
every nerve to ensure unimpeachable preoiaion, and on which 
there were n.arly fi v. y..... fd. work yet to be carried 
through. We do not know tb. exact occasion when thil 
.. ppt. w,," first communicated to Everest, nor do we know 
hi. immediate response. but the shock was severe. 

He was not in a position to protest, for in oommunicating 
the .. ppt. to India, the Direotors ru .. le it clear" that, 80 long 
as I remain.d in office thev most look to me alone "" their 
responsible adviser in an matters connected witb the 811Ney 
of India, .. nd furth.r paid me the h .. ndsom. compliment of 
saying th .. t-although under the appreh.usion that my hea.ltb 
would compel my early return to England they ... made .. 
provisional .. ppointm.nt of a successor-y.t, "" they ha.d not 
since rec.ived tidings confirmatory of that .. pprehension, 
they were in hopes that th. Government would have the 
prolonged a.dv!\ntag. of my services "'. 

He rea.lly wns "roused, however, when Jervis sent 
him towards the ond of 1838 a pamphlet printed at 
Torquay .. for privl\te circulation" which contained 
the following papers? : 

i. Proooeding8 of the BriJish ASBoc1alion, 26-8-38, 
Newca.stle; Section C; Geology & Geography; com
prising a. long rambling address by J ervis on the 
development of geography in India from the days of 
Rennell, a.nd the possibilities of future progrl'ss. 

It made gracious rof. to "my distinguished pred.oeB/Iors, 
... and to orown the list, •.• the names of Lambton and 
Everest. To the two latter we are indebted for all that la 
worthy of note as regards Geodeay .•.. Tbia grand fI<lientifio 
eoterprise [Gt. Arc ] ..• has been ... oontinued wi~ '!'lwearied 
resolution and ahility hy Colonel Goo. Everest, and IS now on 
the eve of completion, ... some few ""lostiaJ obaervaQona 
only remaining to complete the greateet, and probably the 
most aoournte. aervioo of tbe kind that has ever yet '-.. -
attempted no [ 450 ]. 

ii. and ill. Letters from Wm. Tate [ m, 506 ] and Dand 
Soott [tu, 501], "ppreciating the good work of Indian 
IUrvra. on Bombay and Assam rev. IIV)'II. 

iv. A reBD. by tbe British AIsoai .. tiro dated 27 ~ 
tbe day following Jervil!'. a.ddreso, a.dvocating a programme 

1 DDn. 433 ( 108-84 ), :h'I-39. • DDn. 402 ( 57-81 ), 2+-7 -10, parA 03. 'DOn. ,307 (.2-&5-117 I. IZ-l,240 '" 3-l!~I. 
'Chmn. moo 1836-7, Maj. Sir .Tom .. Rivett-Cam .... of Bo. Tnr.; Go .... Bombay. 18~1. JervIB (:6-7 ). Ev1I .... t ( 10)_ 
'quotsd bore tmder ref. "Thol. Jervia": ". &> GeD. SO<". 1840 (167-89); JBOS., vn ( 127-42). Thoe. Jema ( 1~). 
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of geodetio and geogl. work in India, to "" brougbt to the 
DOtioe of the BIO. 

v. A letter from the Hydrgr. to the Admiralty quoting 
unfavourable comments on Walker'. Atlas of India, and 
insisting that a good map of India could only be produoed 
under the direction of the officer directing the aurveys [m, 
285; IV, 304]. 

vi. Letter dated 2~38, from Col. Colby, Supt. 08., 
Gt. Britain and Ireland, describing the freedom allowed him 
in the selection and advancement of his officers. 

vii. Extract from report by Lambton of 1822 on the 
work of the OT~. 

Vlll. An address, 14--7-38, from the Royal Soc., 
the Geological Soc., and the Royal Geographical Soc., 
sd. by H.R.H. the Duke of Sussexl, Preadt. BB., 

referring to Jen.-is "who has recently been appointed 
by the Honourable Court to the charge and superin. 
tendence of the great survey of India". It seL out 
the course in which the svys. should be developNl, 
and recdd. that Jen-is "should o.vail himself of tllf' 
advice and aid of Sir John Hers"hel, Mr. Baily, and 
Mr. Airy". 

ix. Letter dated &-8-38 from Jervis to CD., ref. 
above address, setting out his personal views on the 
svy. of India, and expressing no doubt of his early 
aBBUDlption of duty aB SG. "In appointing me to 
this arduous a.nd responsible office, the Honourable 
Court may rest satisfied they have made no in· 
judicious choice". 

x. "Memorandum of the preliminary measures 
recommended by Major Jervis to expedite and 
complete the great survey flf India". 

xi. Facsimile of the address, 14--7-38 ( \-iii above ), 
with the 31l signatures which included many dis· 
tinguished names. 

This copy of thE' pamphl"t, since bound witb 
Everest's retort [442 ] bears on fly.leaf an insuiption 
in Jervis's handwriting; "To Lieut.·Colonel Geo. 
Everest, F.B.S., Surveyor General of India, with 
MajorT. B. Jen.·is' respects". It contains numerous 
pencil annotations in Everest's band. It is unlikely' 
to ha\'(' been sent to press before the end of Sept. 
1838, or tu have reached Everest before March 1839. 

Everest was furious, morE' p&rticularly against. 
the B8., of which he was himself 0. Fellow3, which 
h&d completely ignored him, counting .Jen.-is as 
already de facto SG.; in their address of 4 printed 
pages (viii above), Everest's name appears but 
twice. 

He retorted by 0. series of ten letterttl addreBl!ed to 
the Duke of Sussex, PBS., who had sd. the address, 
and taunted hin. and his co.signatories for having 
been so completely fooled by Jervis, a.nd for their 
abysmal ignorance of everything connected with 
India and its surveys. Letter III was written"in 
camp and far from my headquarters and library", 
pOlIBibly at Kaliana when atruggling with the astr. 
circles [ 131-5]. Letter VII was written in Mussoorie. 
a few short months after Feb. 1839, when the Army 
of the Indus" eroBBed that classic river''' [281-2]. 

These letters obviously gave him inten86 satis· 
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faction and, knowing his impetuous nature. it is 
rell80nable ~o ('onclu~e that he despatched each one 
as 800n I\S it W88 wntten. Hut the whole collection 
r6&ched England in time to be printed and pub. in 
London before Oct. 18396, by Wm. Pickering, the 
title.p&ge describing them as "remonstrating against 
the conduct of that learned body" the BB. 

In a brief preface to "the public" Everest hope. that 
"t~.re. may .not be wanting those who, on the bare principle 
of jU.tiOO, will consent to peruse the present series of let"''' . 
IInd who make it the rule of !.heir lives to frown down th~ 
strong when combining to oppreBS the weak and the absent. . .. 
~ ~k no advocat&-I court no favour--I complain of wrong 
in.IIicted by a hod y of men, powerful from their inOuenoe 
their learning, their rank; and all that I ask iB a fair and 
impartial hearing". 

Letter I opens; .. A pa.mphlet has recently faUen undar 
my eye, written by Major Jen'iB, ... with which iB bound np 
amon".t, ""ve .... 1 otbpr document. onp purporting to be an 
a.dd", .. to tho l'buil1lULn ... of the F.1. Company, bearing tbe 
a:iglll,tulUl of man~' of my countrymen most diatinguisbed 
for t1 ... il' attainment. in science, and at the head of tbem 
tbat of your Royn I Highn.,.. .. s President of the Royal 
Societ.y". 

After pointin!, out thy t some of these j(ontlomen had recd. 
p ..... cntation copi"" of hi, pub. Account of the metUllremelll of 
An Arr. he proceem; "If th1'11 in thot addre .. I find myoelf 
trealRd ... a thing gone by and unwor!.hy of further note, ... 
I havo juot. caUlle to complain, and though there are certainly 
no direct 8)'1IlptOru. of positive disrespect where my formor 
labours nre alluded to, yet to my present I .. ""urs ... nol onIv 
is no aUusion made, but the gentleman "elected by my em. 
ployers to succood. only ... in ca.se of my being cqmpdlsl by 
iU·healtl, to leat'r ]1Idia, i8 spoken of a. already installed, and 
I aB out of office". H. quoted the Directors' hope Ih.1 
hi. services would long ht, "vo.ilable to them in Indi .. , and 
"1 Deed not point out how utterly at v..nance it ia with th.t 
.. s.umed ... the basis of the Address of tbe Roynl Society' ". 

The letters are full of hitteme"" ,\nd satire, but they 
Me of W'eat histoTi" im)lortan"~, for, in justifying 
his work. I", !-(ivt's mltn~' pr.,,,i.t' dt'taihl that Bre not 
recorded elsewhere. 

It, is tu be notAd thut till' Du 1< •• "easel I tu he PBS. 

on 30-11-3H. nnd thHt n" copy "f thA • ., I .. tt",.. is now 
with the HS. 

}IpRnwhile Jervis hall !>een p ..... ing for recognilion of his 
BV)'. of the Konkan 88 materiul for the Atlas [3°7-8], and 
perswlded the Directors to can for tho map. which he bad 
left with the DSG. Bombav. It Will< with some relish that 
Eve",.t .... ported thut he cou1<l not po!!Sibly undertake to 
prepare them for tho Atlas, as the trl,!Il. on which they w"", 

ha.ed was of the most inferior eharaclRr. He returned them 
to Calcutta with the auggestion that Jem himself w" the 
best man to undertake tbeir compilation [ .lox. ~j.l]. 

Jervis returned to Indi. toward. the end of IM39, greatly 
uplifted by hi" sueee .. ill ED~land, nnd fuU of eagemesa to 
step into Even .. t'. ahoca, He wrote to him on 13th D .... 
and Evere.t replies, 30-12-39, from Kaliiina, where he was 
in the middle of biB first series of ob.n •. for zenith di,ta_ 
['Iq J; 

.. My dear Sil'o I was duly favoured with your 1.lter oC ~h. 
13th inst. Rml its enclosures .... I fear it will di8&PJ!Om~ 
you, but nothing whatever will move me from my post lmtil 
the whole are to the uorth of Belier is completed 80 os to be 
invulnerable to all impntations of inaccuracy. The triangula' 
tion h"" aU been done in a style of surpassing excelleD" 
with first·rate in.truments, and, .... my amour prtJ'pr lead. 
me to hope, by observers aecoDd to none .... My involu~bl. 
utronomical IUl8istant, Lioutenant Waugb. iB now at Kaban· 
pur, ... whilst I am lit Kaliana .... 

• Aug. P'rdIL ( 1773-1M3 ). 6th 100 of Gea. m; pas. 18»-41; DN B.; R.AB. ( ..... ), VI ( 27 ); in 1880 BJI. pur.baIed aor) 
..-ted by Jervia to Blahop of London. 'later to JOin ColUlOll. • quoted he", under ",f. "lilvereat "; of. Markbam (91- . 
• Eve"",t ( 20, 78) ; Th.,. Jervia ( Map", 84 ). • RH. ",cd. oopyright oopy 19-1~1I. • Eve"",t ( I, ., 10). 
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"From tills you will able to judge of my plans, and 
form your own. ... I am well mindful of wbat Solomon 
o&ya; • Hop" deferred maketh the heart siok'. and can ... oym. 
~thi'" with the annoyance it must oause you to find me 80 

pertinRceously continuing to ocoupy the .tation which you were 
led to suppose WBB vaoant; but my mind is made up to 
oomplew before I go all the work of the Oreat Arc. ... 

"Obtain the sanction of Sir J. Cam..., [4.l7 11.4] to come 
h .... on buoin""". Come and stay with me. ... I .h,,1I be 
very happy to give you .. hospitable reception-most delighted 
00 introdllce you to all the aroan ... of my departmenlr-to 
show YOII the implements. both pe",onal and material. with 
which' you will have to d ... 1. ... If you .tal't from Bomb .. y 
imm",liately .. fter this re&cheo yOU ... yOII will be in our 
mountain. before the hot winds oet in a .. d I do ..... UI'6 you 
there i,q not & nioor clima.te ttoywhe-re. 

"It is in truth high time thnt you ami 1 were betwr ae
qna.inted .... I am very o.nxiOUR to hale some coDversation 
Viith ~'Oll ('('garcling my scif"ntific acqullintances in Engla.nd 
and to hear allahout the Astronomie&l Society. and the Roy .. l. 
and Sir.J. l\out,h 1111. 4'1". Dl 1 ami Prof.,,,",,r Airy [ 11] n.l1. 
and sn ma.ny people who are inu-resting to you and me l , 

Thi. letter i. written in so cheerful It vein that Everest had 
probably long disposed of hi. LeU". 10 IlrR Duke 0/ S"."-,,. 
aud ",'ns sa.thdied t,bftt .Tcrvis would m-'fpr attain his ft.mbi
tion. Hp writes to t.htl Mltrqu..iA of ~orthHJllrtoll. who had 
tmcceedccl Il!'t l'R.I04., •• I :4hnll pBrhn.p~ ho rm'ognizcd us tho 
autbor of n foi('ric~ uf If~t.h·rH ILddrn~~ecl to R i~ Hovttl H ~lmc8M 
the Duke of Su"",,x. of whioh 1 directed my printer to aend 
you ~ copy for your acceptance"'. 

What finally persuaded Jervis to abandon hop" 
W68 Everest's discovery that he would not be entitled 
to Q colonel's pension before the end of 1843. This 
Everest commwlicatcd to him in Aug. 1841, and 
Jerv1s left India on the plea of ill-health four months 
le.OOr [ 317-8, 4.50 l. 

At the end of the rains of 1841 Everest marched BOro .. the 
hills f!'Om :lIussoorie t<> Simla to make offioial cau', and 
inlIpoct BnilMU·. magnetic obs)'. [ II.~]. He writes to till' 
FA. at ~ab.thu, 27-!J-41 ; "I propose setting out tomorrow 
morning. Tho list of stagea and detail of the establish-
ment ... will b ........... p"oified [ 174 J .... I expect to oro .. the 
Tonse on the 5th ... nd to .. rrive at Simla on the 12th Ootober. 
I propo .. )'('maining a space of 6 or 8 day" at Siml ... and ... 
proceeding into the territories of the Rajahs of JhuOOI and 
Bisahar to visit some stations of the O.T. Survey". The 
elder James aoed. him .. nd took trgl. ob.os.'. 

An inoident oocurred on the w"y that roused I'D his old 
fire. Thakur Jograj reported to the PA. that "the Surveyor 
General having arrived at the chowky of Dhai from Mns
IiOOrie, I immediately ... sent ... gra.in. wood. gr_. Bheep. fowlo, 
etc., ... and ... placed one of my p"0ple at the ohowky of 
.Patanall .. • to send intelligence Qf the arrival of this gentle
man within my territory". 

Be complained that Everest's followers had befouled his 
private orohard. destroyed a dog. and been abu.ive when 
paying for coolies. Evere.t w... thoroughly roused, and 
admitted in heated corr. addressed to the PA. that there W68 
"a general order in my camp whioh h ... existed from time 
immemorial [In, 4451 that all dogs. o .. ts. and other vermin 
infesting my OILmp, whioh prowl about in search of what 
they oan devolll'-<l&DDot be driven away_nd are apparently 
without ownere-e.re to be shot. hung, or otherwise destroyed 
.. publio nuisaneee, and it is probable that some dog may 
haw met this fe.te ... on the night of the 10th Ootober .... But, 
If this be the sort of dog of whoae fate the Thaknr compl .. ina, 
permit me to BBk by wh .. t right he lats such .. nimals loose to 
prey upon travellers , .... 

It I. extraordinary. but very typical. that E""rest should 
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have Bpent so muoh time, heat, and opark"'. ... he did in 
these letters. in dealing 80 AAvagely with I!\Icb .. triviRl matter_ 
He eould not bear to be unfairly accused. He IOvt'd exercio
ing his pen. however unworthy the ocr-Billion. 

Among hiB chief occupations during his last two 
years in India were-the completion of compns. and 
charts connected with the Ut. Arc-settlement of 
programme for UTB. on line~ prnpoAed in 1831, in 
form of merdl. chains of triangles crossing Ganges 
valley at one degree apart. Rucoossfully resisting a 
proposal to double the interval [20-2]. His croWD
ing satisraction was the 8Cceptan('.e of hiB trusted B88t. 
Anclrew Waugh to Bucceeu in the double office of 
sa. and STS. [II. 318-9. 473-4J. 

Early in 1 R43 he inspeded his fll. part.i9'! in 
Rohilkhanrl. and visited Naini Tal [71,320]. 

It w ... with deep regret that in Sept. 1843 Everest cloeed 
down his residence at the Park. which had been his hdqrs. 
for 10 consecutive seasoDS [m. pI. .1; IV. I()]-6]. In 1838 
the enterprising Faooy Parks paid severoJ visits to Th. Park 
and boyond. where Edmund Swetenbam' owned "an estate 
in the hills called Cloud End ... beautiful mountain of about 
.ixty o.ores covered with oak trees. between ..... hill OILlled The 
Park and Ben Ogo. . .. 

23-S-3ti. "Colonel Ev.rest has a fine estate near Bhadraj' 
[111. 34; pI. 5 n.; IV. "'4] OILlled 'The Park'. I rode over 
with a most agreeahle p .. rty to bre .. kfllllt there this morning, 
and to arrange about some boundaries .... Boundsries in the 
hilIa are determined. not. b)- \.1I1t1mnrk,. hut by the r/lll of 
fain. In the ~i\'ision of a mountain all the lanu is yours 
down which the rainw .. ter run. on your side. nnd on the 
opposite side all the I .. nd is your neighbour's over which the 
water makes its way downw&rds. 

"Colonel Everest is mltking a road [ I6~ }-3 most scientifio 
..!fair-the obstacles to be conquered "re great. levelling 
rock and filling up khuds'. The Park i. the finest ""taw in 
the hillR9". 

At Everosi's roqu"st his boundary had been defined in 
1833, Morrison reporting that" Colonel Young's people have 
been here. and have made what they call a measurement of 
Park BOil .. Estate; by their reckoning it contains 850 puoka 
or 2.550 kutch" biggahs, ... about 283 English acres. The 
bonnllary 011 the BacI1'8j side is defined by the private path 
leading from the Park to the Pioneer Road [~61]. On the 
Maouri side t.he boundary commences at a trce ... towanlo 
Lieut. Tweedsl .. " house lO •• From this tree the Park boDOdary 
is supposed to run in .. direot line acro .. the dell or khud by 
the baso of Hati Paoll towards Dehra. On the Dehra Bide 
the precipitous dell below the Budrnj rnnge and Bancg iI 
the limit to vour f"st.ate"l1. 

In 1841. foUowing Brown's rev. soy. of the Diin. and in 
antioipation of his estate .vy. of MlI8800rie [llO-I], Everest 
approached the Supt. of the Dim for cOllfirm~tion of his 
ownership. Under the ncw settl.Dlent ... ll village wRBte 
lands wel"(' to be eoMid.n·d Govt. "md. and under Brown'. 
svy. the area of the Park Estate w .... taken ... 6-&0 arree. I-
70 tr. to Peyton's property. 

Evereat was aD.";o". to have his ownership regist"red for its 
ready disposRI "rter his departure. He writes to the Supt .• 
23-4-42 ; .. The estate railed The Park W88 first taken P08988-

mon of bv Col. Whish in May 1829 [ }('3. 434]. It is in the 
waste land ... of Rikholi [m. pI. 3 '1. ... The reut W&a 6xed at 
Ra. 10 annually .... I purehlL..oo this estate ... from Col. Wbiah 
in Decr. 1832. The boundo.riea were not then well 6.J:ed. The 
drawing given me by Col. W. show. toot the bigh ~k of 
B .. tipaon W&8 included in tho estaw. and "Iso .. conOlder
.. ble pa .. t of the """tern slop". ... I had tbe matter settled In 
Nov. 1833 .... 

'James South ( 1785-1867 ); Geo. Biddell Airy ( 1801-92 ). both astn. and DNB. ; .Jervis ( 213 ). • Spencer Jo.hua AlWJDII 
~mpto.n ( 1700-1851 ) ; PBB. 1838-49; DN B.; DIni. 404 ( 233-41 ), 28-11-40. • DDn.; 406 ( lli7 ): OBO. Comp. F.17/6!. 'OD 
lfunI& IIde of <JOOur Peak. • DDIi. 406 ( 172-9). 11/22-11 ~I. • ( 17!15-lritl.1 ). Ben. Ell!!"'. ; Hudson, ,,( 216 ). . Bhlldril 
Hill. 7320 ft. some 6 m. beyond The Park. • kllltd = hill .Iope or deolivity. • Park .. II ( 231. 2711). '0 Wm. Button 
Tweedale ( 180~3). Ben. Cav.; sick IMve to hili. 1832-4; Bodaon. IV (3M). 11 DDn. Mgte. (3); 19-11~13. 
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"The rent W&" inareaaed ... to Li rnpoos, wbich I&twr h&8 
been p .. id up to 12th M .. y 1842. . .. 

"Th .. t portion oomprioed between t,he ... id high road IldId the 
p&nidh .. r l to ita north W&8 m&de ovpr by me to Mr. Peyton, 
on condition tb&t he m&de over to mp th~ portion lying 
between tbe high ro&d &nd th" panidhar to the eoutb, so th&t 
.•• the Pioneer, o~ high, road i. the boundary whicb oepamtee 
us. Mr. Peyton • estat" eomprized Clo\-er l.odge, and K&ah& 
Lodge, "nd i. now the propprty of MILjor Swelenh&m. . .. 

"Thecp M'(', besides Park HOUIIe, two bungalows, the one 
called Bachelors' H&II, and tbe othel' rall .. 1 I.ogarithm J.odge. 
1II&IIY of my sub· ..... istanta have erected temporary dwellings 
•.. in the grounds, but ,vith tho umlcr.tanding tbat they h&ve 
no oI"ims to the land on whicb they stltnd" [ 1,,61. 
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10 July 1M3 he complain..! that The Park was no longer 
&twnded by the rnil. surgeon: .. Up to the latter end of 1839 
the Medical O.m.cer ... w •• liable ... to attend .. 11 p .. tienta &t 
Hati Paon when requirod. '" Tbe Doctor's beat ext"nd. to 
Mr. M&ckinnon's scbool whicb is within t & mile of the 
entr&nce to my estate [ ,Of, 11·5 J' .... 

"During the &boence of memorialist on the Iield duties of 
his profe •• ion, ... The Park w ...... plllccd beyond the Doctor. 
beat .... A. be is about to qnit India, ... aud to leave hi. 
estAte under ch&rge of &n agent to be I~t" the prohtLhility of 
meeting witb & suitable teMnt is greatly diminished .... 

"Your memorialiot's est&te is one of the most valu"ble in 
this part of the sub·himalayan range. It is eminently .uited 
to the ... &Ccommodation of famill.". .... but it wilL.form .. 
serious objection where ladi"., children, .. nd inv&lids "re 
oonoerned, that it is without the doctor'. beat, &nd tbat ... 
the public medic&! officer is at liberty to Btipul&te for sucb 
fees 88 be may deem &dequ"te [4.1' 1 .... 

"When The Park was lint buiIL.acce .. to it W88 by 
ellceedingly difficult and dangerous p"ths, .inoo which period 
not only h&8 & 8&fe "nd broad big" ro&d been cut by tbe 
Pioneer., which is maint&ined in annual repair at the public 
ellJ1"osc up t<l tho entronoe to tho pstate, but from thl\t 
entrance h,-sutiful ro&d. with eljllable .Iope., tm~d ROfI cut 
on the mOHt, ftpproved scientific principJ~R, hflve been made by 
memorialist at his private cost, [ 1"4,4]" 1'''. 

He orrnngcd to sell his hoUBe in IX·bra. &8 well a. The P&rk. 
TbelllW!8Qorie "property it<!eU' is vcry valuftble, but no peI'8on 
b&8 yet come forward to purcbase, aud I think it i. better 
to leave it, And take the rhance of gett,iug 1\ fair percentage 
by the rent, t,han dispooe of it .t h"lf pri~ ". 

Col. Rollt. Thateh" .... bll\lj;!llt it throuj;!h Everest's 
agentS ill 1863, and .. fter hi" reU,. to Engltmd it waR 
bought by the Skinner family who found it too 
remote ano never lived there. It waa then bought 
by John }Iackinnon who d. in 1870, 168ving it to 
hiB eons the brewers [ 163 n,8, ,66]. 

The official reW'B, of 1843 show pro[N'rties and houses 
in the neighbourhood of The ParkA. 

Col. Evereet; - Park House, built 1829; aBBe8sed 
annual rent Ra. 1,600 - Bachelors' Hall, 1833, Ra. 
300 - Logarithm Lodge, 1835, Rs. 800. 

Maj. liwetenham ; - Cloud End, 1838, Rs, 1,000-
Clover Lodge, built by J. Peyton 1833, Re. 700-
Hawthornden, by C. Mm'phy, 1836. 

W. Fraser, presumably the Readt. at Delhi [n, 
398 ; IV, J2 n.2 ] :-Leopard Lodge, Rs. 600. 

Of these, Park Ho., Cloud End, both substantial 
l'eIIidence8, and Leopard Loclge. were still habitable 
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in 1961, the remainder being in ruins. Tht' obl!y, 
huilt in 1839 stands about 100ydll. w. of P&rk Ho. 
Logu.rithm Lodgl" was pr. the building in delightful 
position o~erlooking Dim, about 600 yds, to w. having 
4 rooms WIth ("orner fireplaces grouped into centl'6l 
chimnE'Y, and a detached cookhouae7. Bachelors' 
Hall w"'~ no I, i,{ent.ified in 1965, 

The Park wa.~ then still a pleasant esl3te, wooded 
except for the w. end, where the Mackinnon f&mily 
laid out a 9·hole g<>if·courl!tl. No. ij hole falling near 
LOgRrithm Lodge [ 166 ]. -

In 1843 Everest b&d to put hi. private &ff"irs ill relOdinosa 
for his departure. Morrison h&d written to him in 1833;" r 
heard of Maointosh & Co:s failure long before you mentioned 
it, but felt reluct&nt to oommunic&te it to you. Bad nem 
somehow travels with wonderful .pt'<'li; I doubt wbet.her 
intolligenoe of a prize in the Lottery would roach one as ROOn 
[lIl, 13], It w .... wdl th .. t yOI\ got from M. & Co., the 
amount ~'ou did previous t,o Ip .. ving Caloutt.. The total 
Stun ~mnt t.o them by IU~ on your a.ccount was Ra. 12.500. I 
.h&ll be & sufferer by this failure also'''. 

Everest write. to De Penning 8 ye&I'8 I&ter, asking that hia 
deposit with tbe Union B&nk should be .. t 3 months esll; 
.• A. to the Government 5 per cent loan, I think ... it will not 
fill. Natives hereabout talk of 8 "nd even 12 per cent poper. 
I do not see tbut the E.!. Comp""y can hope to get port.iea 
to subscribo to the amount they ... st&nd in nced of. '" The 
K&bul oampaign h ... &beorbed, &nd is likely to abserb, all 
their revenu .. , and to be an unending affair, for the wild 
tribes are just ... far from being subdued B. over'''. 

Leaving Mussoorie 16-11-43, he travelled down the 
Ganges with W&ugh and hdqrs, staff in boats that 
wE're none too comfortable [ 174]. Reaching Calcutta 
20th Nov., h" handed over to \Vaugh. aOlI Miled 
from the Sandheads 16th De". in Bentinck [320, 367l. 

He ha,d devoted the greater part of these 13 years 
to the GTS., which was carried out on the grand 
scale as he alone oould have devise,{ and accom· 
plished. Hie apparent lack of sympathy for topa. 
and geogl. svys. anti maps was a J1l6tter of fixed 
policy thatwaB ofteu criticiMed by the uninitiated, and 
his long absence from Govt. hdqrs. was at times 
officially resented [297, 318 ]. 

Hemy Lawrenoe who enjoyed writing for the Press [4531 
relt entitled tn commpnt: "Me .. ,mring an "1'0 of the meridisn 
i. an achievemcnt ... which peopl~ in gen~fRl ol1nno\ he .~t. 
~d to apprecint ... n ,,"are .s they "re only of the VtLBt .. pe~, 
Dnd RCeing no t"ngihle resulta in the .hllp8 of map.. In this 
stuP'"ndous work tb. Survevor G.n~r,,1 ha. snrpssoed tbe 
European 8st.rOIlOmf"1'S9 and the rC'sult iR of ,"811t moment bl 
ILh.trnet .cienoe : bnt unle.s hi. nra iR noM ... the backbone of 
& web of triangles to bp thrown llcro~ tht' contint"ut of Imlia, 
it is of little ptaat,ielll vtLlne. 

"1od"Pendpnt, I\R he seemo of ,,11 local 8I1t,h~ritr, snd un· 
.hackled RA to his expenses, btLd he b ... n &s .nlUOUO to Rnpply 
a general and accumte map of the cOWltry AA to n.toniRh the 
8&V&n8 of Europe with & mO&8Urement .xcecdin~ all othe ... , .. 
much in accnrncv ... length. h. might have oombined".th. 
Revenue .. nd Trlgonomet,ric..t oper&tion., and furni.hed A 

map of India &S correot ... there i. of 8ny part of the wIlrld. 
"The Superintendent of tbe Snrvey i~ .undoubtedly on 

• hie man, a. well &8 & fil'llt-mte m&thematlclAn ; bllt., forget-

' .... tenbed. • School moved by M&ddock c. 1850 to site of present Savoy Hotel; IOld to DioceoR" Bd. ISHo, ""d rnnin· 
tamed by Btokeo, 1867-97; Rambler (68); Stokes' .ch. Begr.; Indian Arch. [lx/2, IOM (101-12) 1. 'DDn. 453 (67-iO). 
2&-7-43; th_ graded patha O&n.till be followed, 1956. DDn. 204, 2&-1-33. '( 1812-911), Ben.lnf. IH~I: StuJ Vept. 
bom llIIiO, pro)Mlty in Dlin and Mu.....,ri.; g. son and ". ,Jan. Jiving Mu.soorie 19~7. • Capt. Murray. • DDn. Mgt ... 111 .. 15, 
117, 117-8. of. map, HBIO. 185 ( 11-2) ; 20 in. to m. ' Park Ba. h&8 two IMIJIl roOID8, one 36 ft. by 18, facing 11'. with om..u~ 
1001118 behind; huilt on Pd"p of o .... t overlooklnR the JlO.n, 4,000 feet below to H. 'DDn.2114, 10-2-33. 'DDn.41 
(7 .... 1, l!1HI-41. 



NOTES 

ling that reaJ f41ent show. moot in aimpliJioation. in applying 
the depths of soience to life's ordinary purposes, he under1 
vain .. every thing that is not abstruse' ". 

Everest WIIB indeed single.minded in his great 
purpose. and. writes Markham, .. completed one of 
the most stupendous work.~ in the whole history of 
science. No scien tific ma.n ever had a grander 
monurnl'nt to his memory than the Great Meridional 
Axe of India. Everest's wa.e 0. creative genius. The 
whole conception of the sun'oy as it now exista was 
the creation of his bmin2". The ErO. trusted their 
surveys and mnp. to the longsighted judgement of 
La.mbton, Bhwker. and Everest, and they were indeed 
fortunat" to finrl in Everest a man of such genius, 
cow'age, and determination [ vii-viii, II, zz, 43-4]. 

The grant of his name to the highest mountain in 
the world at ''laugh's suggestion has been frequently 
challenged, and I\.S often strenuously defended and. 
writes his son. "I WllS so much impressed with Sir 
Sidney Hurra.rd·s able dofence .. .in his artiole in 
Nature of November 10th 1904, that I gave to him 
some years ago the gold chronometer that had been 
presented to my father by the East India Company 
(lII, 446; IV, 139], ... and this chronometer was ... 
presented by Sir Sidney Burrard, with my full 
concurrence. to the Royal Artillery Institute at 
Woolwich"" . 

LYE. further calls attention to S 1. Prof. 26, of 
19314 an.! to 0. letter in Standard of 24-1-1906 
from Sir Thos. Holdich which concludes; "It was not 
Everest but his officers who placed his name just 0. 

little nearer the stars than tho.t of any other lover of 
the eternal glory of the mountains. There let it 
stey, in witness to the faithful work. not of one ma.n. 
but of scores of men ". 

On return to England 1844. Everest lived first in Leics. 
not far from Luttorworth, where he had a countrv house 
b.came It "bold rider to hounrls", and started his ·2nd. Gt: 
Arc book with the help of a clerk on £120 po..' This was 
pub. in London, 1i!47, with pinto. in 0. 2nd vol., "by order 
of the Court of Directors", It W08 a .ummary of tho MS. 

prof. reporta which he hll.cl compiled in India, supplemented 
from pri,'o.te notes [ If J ). 

Amongst other pul,".', was Iln elementary paper, "0 .. 
IfI8Iru.ntn18 alld Ob8erm'ian.o Jor LOIIgiltUk Jor TraveU"'8 on 
Land. pub. IH5!l, v. JRGS., xxx (clxx). He asked Waugh 
to try his method in Inrlill: "ArlmirRI Rmyth is the only 
• taunch supportor my plan hll.' .... A few observation .... 
will be of essent;al u... I wl\nt you to •• Ioot a good day of 
1860, .. , when the moon i. between two stlt .. , and let ue 
know whnt dl"gree of 6ccllmcy you can n.rrive o.t., ,., 
• U I have no in~truments j nobody to assist me; my eight 
IS not 80 good as .rat, and I !lm .0 out of practice that I can 
d~ .nothing to substantiate m)' doctrine .... Perhnps I am 
gIVIng you too much troll hi., aDd Ood knows you have 
eno"!lh on hRnd "'. 

July to Nov. 184", vi.ited America "for the benefit oC hi. 
health ", complot,ing the great book on hi. return, o.nd moving 
1.0 LoweU Hill, nr. A.cot. At the time of his marriage, ISW. 
or 800n nftor, ho hought long loas. of 10 W .. tboume St .• 
Hydo Park, whore he dierl. He belonged to the AthenlDUJIl 
"Dd U.S. Club •. 
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~ ~ntinued to take ~rt in pro£. disOWl8ions, .. Dd on hi. 
adVIce ID 1861 all Lnmbton • trgn. in 8. India was 8Upeneded 
by new work [n, 256-7]. . 

In a letter written to James Walker, l,;.,a-M he disc.-a 
the ~al~e ~f an ".e"!ptieal comp .... ". anrl drops ~to memorieoo 
of hIB life ID India, I left in India in 1843 for thc use of the 
Dopartment two in.truments which I very moch miss now, 
They were ~y personal property, and .... ome person may 
have IlpprOpfl&ted them. I do not thiDk I ever made them 
a· present to anyone in partioular. 
. "They were an .lliptio compa .. in a box aboot 10 or II 
'!l0h .. long, 4 broad, aDd 3 or 4 high. A Dynameter in a 
little box about 4 inches square ba.e, and 3 inch .. high. 1£ 
the.e should ever turn up ... I .hould like to have them. 
I bought thorn in England in 1829. 

"If .old Mi~ Sa?ib were .. live he would point them out: ... 
Jow~hir if he .... tdl iD existence [4°4'5 J, or Mr. Webb, or 
W.llie Scot!, mIght do the Mme, anti ohief of all my pupil 
and friend, Radanath Sikdar. Tell them an thai though I 
am now far away~ an~ never likely: to Bee them again, I look 
b .. ok on them WIth omcero affectIOn and gratitude for the 
6dolity with whioh they served under me. 

.. Dear old patnhr', nice, Rimple.hearted, truthful, and 
trustworthy p'I'nhc. I of ton think of them with fond regard 
for though I am vory happy, and have all that men 08~ 
desire in this world, I can never forget that I have pa.ssed. 
many happy days at Hati Paon, and that they ha"e done 
much to rend.r them BD. 

•• You are kind enough to offer to execute any commi.88ioD 
for me in the way of Puttoo'· .... I wear this sort of material 
in preference to any English manufacture, aDd Mr. Webb 
aided by Hobert Scott, has hitherto been most kind in ge~ 
ting me .upplied .... My la.t .upply has worn weU, and has 
hlsted through this detostable winter, but I am .orry to 88y 
it begins to get very seedy. 

"The last .upply was .xactly the thing I required: ... 
two than.", one of dark brown which sufficed to make two 
coata, and on. of a Iightor brown, .uffieient to make two 
pairs of trou.ers and two wai.tcoats. '" 

"I saw Strange at the soWe of the Royal Society on 
So.turday last. He was very busy displaying the merits of 
Some instrument whioh was to be sent out to you .... Re
member me most kindly to all my friend."". 

LFE. record. th .. t hi. fnther frequently attended the 
Friday evening lectures at the Royal Institution in Albemarle 
St .• being w.1I acqu .. inted with Prof ... or Faraday, and a 
great personal friend of ProfllllllOl' John TyndaU, whom I 
have often Reen .. t my father's hou... He WB8 aIso a friend 
of...Dr. Whew.lI. lIIastor of Trinity CoUege. Cambridge 
[ 119 n.5], and Profe •• or Babbage, whose calculating machine 
mv fath .. once took me to his hou •• to •••. 

'" He WM also woll acquaintod with Dr. Lhingstone .... In 
my father' •• tudy ... there was .. portrait on the waJl of Dr. 
Livingstone, and also ... af 0. river 8teamer lS •••• I remembflr 
being told ... that Dr. Li,ingstooe had dined at my father' • 
house a/\er he h.d been woundod by the lion", and that Dr. 
Livingstone had difficulty in using hi. I.ft hand at the dinner 
table. '" 

"Another of my fath.r's friend. was the late Sir John 
La.wrencc. .., formerly Governor General of In,Ii., Bnd both 
my sistors, Winifred and Ethel. were p ...... nted At Court 
by ... Lord Lawrence's wif.. When I WBB a boy, ... hetween 
1861 "nd 1800, I remember ..,.,ing Lord Lawreo"" and my 
father Kitting under a tree talking ... over old tim ... in India. 

"My father was al8q " friend of a Colonel Feilding [m. 
447]. a couoin of a former Earl of Denbigh. Colonel Foilding 
WIll! one of my godfathe .... o.nd I reoeived my """"Dd name. 
Feilding, after him. Ono oC my father's intimate friond ...... 
a Mr, PiU ....... a well·known ...-tiot in his day". 

I EtlwILn:I •• ( ll!l-2(1) C., IR37. '~r"rkh"m (114). 'LFK. • MOl"'! EI"I'f~' nil" il8 7'ibttan ~·am'4. Durrard: cf. Sf. 
T."". 4: Mt. /C.",. .. t it" Nam' ,ft, /ifiUhl, n, I,.Oull\loo. 1950, • ClI. ~-745 ( 317 ). • fuU H.t .. Msrkham (114~~ ). T Wm. 
Henry ~",yth (17HIl-IIl65): RN. I~OIi: "RGS. 18:10; YrRS.; DNR. 'DDn. 32 (17~0), 7-11-.'19. 'wonl not identified. 
hut. nbviollHh" Inf'n.ninll to nE. "IDt'1I of .. he C'olllltrv", 10 Kuhmir woollen rluth. 11 wovrn l~nllth8. IiI Eur ~twl"8, •. 
"probably ti", ,l[", Rnl.N'! of ZalDl",.i o"l'n. "M~.ny. Tr,,,,"', SA. (1~-3). "Henr~' l'iII."u (I~I;' ·no) 131101 .. ·""", painter, 
ru.: od.t •. H.'. Ilnd 11 ... IR50 -HU: tr",·~Il •• 1 ~:!ly"t Bnd India. 
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"My rather had two _ by hi. ~. aDd 
(OlU'daughten", Only two of th_ manied, a dIlv. 
who left no ahildreD, and Lancelot, Ln., .. ha 
m. a ,.dau. or Jobn Bontein (423) in 1886. and 
.. bad two ehildreu only. both of them aon. who ... diod 
unmarried. The eldeet, Cyril F"ilding. _ killed 
OD aotive toeI'Viee in the....,. of 191'--18, The younger 
MID, o..orl'O WiLfrid, died • year Wo ... the "..
beg&nl", 

We reproduce two portraita---the later on", full· 
r_. bearded., enlarged froon a pbotograph probably 
t6ke n about 1860 by .. London photognoph .... (pt 20 1-
~. n.oord. that in HIM, 
be "lent to the authoriti68 
at Dehr. Dun" a QAl'bon 
~~tofUU.photo. 

~ph, from, whieh Lady 
Bunard. paintM a portrait 
in eoloun----The other. in 
profile , with a"'o·wru.l< .. u, 
red.uoed .. from .. crayon 
lIkatch take" July 30th 
1843. before hi, retirwuent, 
by .. Britillh officer of the -,. ..... mutu&! friend 
of my f .. ther. of the late 
Lord L .. ...renoe .... and of 
the late Colonel BonteiD. 
"It po-.I iDtot.hepo_. 

mon of Colonel Bont.&in .... 
ODd. oftenrardlil .. . of tu. 80n 
llr. John Sim. BonteiD 
( fOl'lDl>!'ly an olfioer iD the 
Royal MoriDe.). ...h .... 
only daugbter I married. 
It ........ handed over to .... 
upwardl oCfony 10&1'1 ago. 
... I p_tod it to the 
National Portn.it ooUery 
in July 1932". 
Of thiII croyon oketclI. 

Mro. I.&noolot E_t 
...riw-. 21-6-1935. "U i.. 
of ooune. quite unIiko a n,. 
of t.he later portroit., but 
the profile 10 very mucb 
..-mblee rny hUllhand'. 
that IllOnnot help thinking it mu~ have been 0 good. 
liken_ ot the time it ..... taken". It la reproduced 
ber& from 1fJ'G. E"bt. 2663 by pormieaioD of the 
TruetMB of tho Notional Portrait CWlory. 

LO. ooodudeo hi. m.mo. " witb .. fe .. penoalll .. ..un;,.. 
...... _ of my &otb... He died ....... I .... ~binND,. ..... old. 
bD~ I ...... pod deoI wiu him cl"':'" m,. .. I,. boyhood, 
uwI ~ ...... ,. ho .... _t.d 00 .. hiP _let ...... 1 t.obI. 
lhIdyin, Illem ... t.rory .nthlDOtit. Illpbre, pometIy. ead 
tripDometry • ...,d ........w.c _th.iDf .. bout lopriUuu._ 
from Huttoll·. LogeriIJo ..... end my &olhcr', tuilMllI .... Ba ID,. foI.bGl", _t,,-> .. ticol .. bilitr uwI ..,.uu Iaed .mdmt.I,. 
BOt deoc.:>dtld 10 me. 

""',. &other .... Ia_ted la tunalq NId u.. tvIIInC 
IMM. end __ Ilia ditfIction I .... Jf-I ... -.1 ........ .iD 
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tualac at 111_ Bot&ur. ..... bo u..... .....;.cl GO bwHo_1D 
~8q- ... 
"w. ~ r-U,. ill, m, fot.ber'1 Ilte"'-, I<J tak ....... 
U~1' .. r.a- at Ttmbridr w.u ...... ~ Bria:hloD', .U""
loo- p&..c. 11, .a" Il:\1O riWnI -...... And _ ..... t • 
_pan;.! m,.aU aDd tM ridin&: ..... r.er ill ride. 011 u.. 
d........ Be .... 'HW1 moc! ... t<o ....aa., but . ""';-
md.tAb.. la Ut. Iao~ r... ,. ..... of bi. Iif. b ....... to IIIIfw 
from ~I .~tocl..o of ta.. goulo, 

"Id,. &other ..... 1Um believe. iD. God ..... ...,. F_ 
oucb~ to be. n •• tteml ....... nlarl,. "'" Saad.,. .......u., 
.. ni ..... t St. J._', Cb"",b. Peddingtoa. iI> t lM lim. of 
t.bco Re~. Dr. Soyd, .......... ~...t. n..n of Eu .... 
... d iD. m,. _I,. bo,.hood .... 1 ... ,. had family p .. ,.. .. u: 
~ mo ....... boto", breald .. t,.t .. hich the ... r~""1<I ou..uw 

, .. , . 

iD the good old Vi""""; 
fuhion· .. . 

Ev . ...... bad ol&im ..... the Duke 
Df 11_,.' rpecilll ot&eDti"" 
beco._ " I . m • hrvtt..r M_. OD. .r ,.0.... Ro,... brothe.·. Lodp. "rb. I'riD.. 
of W . ... • Cbepto"". 

AIWr Ln.·. dMtb iD. 193~ 
hiI "idow pnMaled to u.. 
writer-

( .. ) Sir 0...,. b .... r. per. 
_.1 "'pv of bie ~. "" ."
o..k. ofs.u-. with "hi.h 11 
boUDd Jem.· priDled "Dl~ 
It OOllt . illl Eutoot'. OIItognpl>. 
end oum .... ue p6llaiI an-.. 
Lion&. ... d ie 00 .. i.G u.. Su ... ey 
lib...,. ... t 00 .. DUll' . 

( 6) Aa oil ....... ""'. pt. "" 
Peytoa! 460 I,loom.., . .. , o_ 
tt.. Dram, Idea from V ...... , .. 
BiU.M~,&Ild'" . Il1o 
obl,.. built iD. I~ 
piaw ... b\lDi iD. Sir Goorp· • 
.tud,. iD. Londoa &lid 11 .... 

bOIl", ill u.. m .... m .t 
no.. 00.. 
(c) Eve .... t·. coJd -'. ""'" 

... tuo ... tob .... 1iD ~ ... "" 
Sobert. Std lOO 0{ TNt

ram Ev .... t ....... b. 19-1-
1798. at Greenwich; tId. 
0.00.; .II.l.; Drdained ODd 
oppd. chpn. BIO. 1-..... 29. 

oomI.ladiA J ..... 1830. 
S....u..l geoIoo.tO . .... &IId 

..... ted m ......... of aoo!. 800. ; 
,lIbmitted to _. 182~, • geoL 
,.por eDtiUed "A JOIIIDOJ' 
throucb N ...... ey, I.p/eIId ..... d 

put oll!hr..tu"'. 
1831, NOonied pol. obmo. blt..- c.Jetlt!.o &lid (lbwpill'. 

.. 11 .... he.mIiDtaioed meU."-'" April 1831 to J .... 1833. 
P.h. to April 1833. eoocl. se. &Od WU<'O' from llil'lipul' 

thrwab SeIllO". (l .. aIiD •• ead AIr&o to .......... ob"" . et 
DeW [ '52 J; .-t<I . ..,. bomiaa blu. light. .iD Dolbi, rob. le" 
[Jl J; ea,...... .. t Th. Prork iD 1836 [H4-~ J. 

hrL from. Z5-6-4.1; OD nt ..... I ..... p>oted 10 NiIIIl4b; 
NI. 17-Iz..&8. 

Afte. rett. ... WrtIJDIIIII. IMp ........ ad rue- et 63 Olonl .... d 
Sq. Loodoo. end ~lIea .. t Aooot., .UN h. d" UDID •• 1810'. 

lII.e:mher of Roof"",, Club, &lid o.dmirar of J .... D Bri~bt·. 
Pope .. 00 pol. end m.tl .. JABB. I, 1832 (~); ID, 

IIW (1&-24. 1N.6-Q. 811 .... ); ..... 1835 (207-11. ~); 
l'. 1838 (231-7): VI. 1831 (108); YIJ. 1138 (1~ lj 
nu. 183t (JtJ-.II ,: .. hioh iDoIude _,. 00 .. R,""'otl .... "1 

'LrII. ( IB-~). 'Thio me,. •• pla'" bIIrieIet Hove r 43111 ... ,. • Al"Oblbold Soy<l ( 18(I3-f13 ). DN B . • ...... (!G, :u I· 
• B_t (' J. ·0 .... Lih. Q.lt;. 'PItiJ. 'l't ..... , 18!1O, 'ppL I. • ... A ..... , lMIll70; omItted ISn l . 'r,,'" ( ,....). 



NOTES 
tht· 8m3,1II.,.", and "Rain/flll in lhd~l IX:lJ-S n• Regular 
GOpi811 of metl. obans. t&ken at SOD. CalCllltta were Bent to 
him at Delhi from May 1833 [ Il<)-20]; 

Paper on U Th,: l"'rtnd.done,'1 vi I nJiu n diaauuing Jamee 
Franklin'B work in Boodelkhand [m. 448-9] was pob. in 
GltDlIing' in Scie1la. m ( 129. 207 )1. 

FERGUSSON •. Jo~i8.B Du Pra. Ben. InC. 
b. 1916. d. Sablithu. 27-12-44, aged 29. 

En •. 19-7-30 ; Lieut. 8-1-39. 
Son of Benj&min Fergusaon. mariner [ l67 n.3 ]. and Eleanor 

his wife. Hodson. II ( 175 ) Punjah h"'"pn •. ( 106). 
6-12-38. appd. A .. t. Rev. Survr .• C"wnpore under &unde .. 

Abbott.; frequent autog.. and initials 00 village plana, 
AkblLrpur. Cawnpore. 1839; lIIRlO. Rev. Svy. Oot. 1839. tr. 
to ~["xwell· •• vy. of Ghiizipur' [ .It,S J. 

Oot. 1840, roverted to mil. duty. 

FITZPATRICK. John [III. 371]. 
Rev. Survr., Bengal: uncov. 

h. Jan. 1806. 
Appce. SUI'VT. 2-10-21; Aast. Rev. Survr .• 1833: ch. 

BaIasore .vy. Feb. 1838; Re.-. Survr. 30-3-41; read. 1846. 
sen of Robt. Fitzpatrick. Dep. Commy. ; bro. to Arthur, 

b. 1-10-02 [ III. H • .17 1 ]. 
m .• Fatehgarh, 26-5-34. Miss :\Inrgaret Isabcll" Macklin. 

who d. &Ia.ort·, 2-2-39, age<! 22 y. 
e,\. Upper ~1i1. Orphlln Seh. Kiuderl'"re [Ill. 

360. ll.4]; remo.ining at sch. till posted. June 1823. to 
Sahaewii.n rev. svy. under Bedford, later holuing 
ch. of detachments, Rs. 200 pm. ; reported 1831 as 
"quick and intelligent", and 1832, "since ... March 
183l...has perfonned all the duties of an Assistant 
Surveyor. His behaviour generally has been correct 
and orderly. and his character most respectable. 
During the 8 years he has served under me I do not 
remember to have received a single complaint 
against him "3 [ 387- 8 ]. 

Oct. IS33. with Lawren~e to FarnlkhitbiW. and 
then to Bii.nda, 250 pm. ; Aug. 1837 to Lawrence at 
AllahiibiW; Feb. 1838, to ch. Balasore svy., Rs. 360 
pm.; "capable o.nd efficient". Promoted Rev. 
Survr. Ra. 626 pm. under BRO. 30-3-41 [ 178, 186-8, 
190-1. 365. 392-3. 395-6 l. 

Oot. 1842, on break-up of Bal ... ore svy., to ch. in Pnrnea & 
Riijmahiil; .. found m.... of arrears o.ccumulated under 
Captain Ellis and Messra. Shaw and O·Donel. Had to rejeot 
very nearly half the ami,,', papera. whioh work had to be 
I8Vised at the olose of season 1843-4. and by the end of llU4 
had completed and .ubmitted 0.11 arreara' [ 184. 366 J". 

1846. relieved of ch. of Purnea svy. for un ... tisfaotory 
progress and intemperate lettera to DSa.; complained tbat 
Govt. allowed him no opportunity to .tate defence; read. whWl 
tr. to Sherwill's party. 

FORDYCE, John. Ben. Art. 
b. 4-3-06. d. 26-2-77. 

2/Lt. 10-6-22 ... Lt.-Gen. 21-1-72; 
Col. Comdt. 5-4-73. 

Son of Ja.m .. D. Fordyce. olerk to Messn. Reid. lrvlng & 
Co .• of London, and Margaret hi. wife. dau. of Jam .. Mo. 
Dougal. 

m .• 1st, 1830. Mra. Bennett. wbo d. at ..... 1i-1l-30-2nd. 
Paris, 16-3-42. Maria Loui.... dau. of H. O. A1leyne. of 
Barbados I; ahe d.. Nasiribiid. 2-9-45 - 3n1, Mearut, 
1~7. Phoebe. dau. of Dr. Ja.m .. Oraham. 

ed. Addiocomhe. 1820-2. KOD. 1873. 

GAISFORD 

DIB. ; Ubique; Hodson, Il ( 204 ). 
Comod. with Henry LaWTenoe, and with blm to ABba 

182~ Rod OS. in Ireland [ m, 68-70; IV 452]. 
4-11-33. Il.ppd. ABBt. Rev. Survr .• Muttra Imder 

Wroughten; March 1834. tr. to Simmonda in w. 
Azamgarh; Sept. cOlllridered by DSG. too inex
perienced to raise new party [214. 224. 362-3, 470 J. 

S-3-36. BUCC. Simmonds in ch. w. Azamgarh, 
with actg. o.llcea. only; on completion of w. Azam. 
garh, Oct. 1836, moved party into W. Oorakhpur, 
now Basti Dist.; 1837, promoted to full survr· •. 
allces. on orders of Rev. Bd. against advice of DBO. 
who considered his progress slow, o.nd his health 
poor [215. 225. 465. 470 ]. 

Nov. 1838. moved party to Agra; 26-9-39. leave 00 mOo 
to Muascorie, .uffering from "dyspepsia. hnemorboids. and 
boils"; leave extended till Nov. 1840; forI. 1840-3 [222.233-
4, 368• 457 1. 

Regtl. duty till 1853. when appd. Agent for gon carriapl, 
Fatehgo.rb. Comdt. Ben. Art. 1850. 

FRASER. George John [m, 449]. Ben. Co.v. 
b. 14-5-1800. 
d. AurangiibBd, 27-&-42 ; m. 

Corn. 17-7-22 ... Capt. 12-11-38. 
Son of EdWo.rd Satchwell Fraser of Reelig. 00. Invem_, 

and Jane hi. wife ; bro. of Jam .. [II, 398] and Wm. ( 17M-
1836 ). Des •• Re.clt. Delhi [ 32 n.2 ]. 

m.. Delhi. 12-9-32. Wilbelmina, dao. of John Moore of 
Liverpool. 

Hodsoo. II ( 217 ) ; Croftoo. Il ( 113 ). 
from 1827, Asst. Rev. Survr., Sahii.ranpur, holding 

ch. oC detts. under Wm. Brown in Muzaffa.rna.gar, etc. 
[ill. 157, 165; lV, 211. 219. 353,362.387; pI. 13]. 

Aug. 1832. to ch. Saha.swiin evy. vice Bedford, 
with hdqrs. at Ba.reilly till Feb. 1836. when appd. 
ABBt. to Resdt. at ~ligpur [148, 214-5.221,368,416, 
463-4 ]. 

MRIO. 72 ( liS). survd. routes Niigpur to Raipur, 
May 1838. 

FRASER. John Wedderbume. Ben. Engrs. 
b. 4-10-10. d. unm., London, 2--4-42. 

Lieut. 28-9-27. 
Son of Hugh Fraser of Phopacby a.nd Torbeok, and 

Elizabeth Dunbar his wife. 
ed. Addiscombe 1826-7. Cooolly (87/148); HodaoD,ll 

(210 ). 
183<H1; Ex. Engr. Bala.aore ; IS36-S, <?uttao~ [457]· 
12-9-37. appd. to cb. of rev .• vye. m Onasa. 2:1--348; 

before work fully started. granted leave to .... on mo., to 
regret of Comnr. who desoribes him as "able .... alons, &lid 
industrious .... partioularly fitted for th~ arduoua task entroB
ed to him'" l18D. 208. 3f7. j04-5. jM]. 

GAISFORD. Thomas. Bo. Art. 
b. 14-6-10. d. 26-9-1900. 

2/Lt. 12+28 ... Capt. 1~3; rot. 1862. 
Son of WilIiBm and Caroline OlLisford. of Bagatone, OIOL 
m .• 1st. AhmedDILgar. 12-7-48. Emily, daD. of Capt. 0.0. 

Birch. M. ; ehe d .• Ahmednagar, 4-10-51. . 
m., 2nd. in England. IO-IO-M, Catharine, daa. of Roba. 

Martin. . 
Spring ( 91/314). Intpr. Hindi and Maritbi. 
30-12-28, arrd. Bombay; 6-12-37, appd. AlIi: Rev. Sonr .. 

DeoCl\n. r !36• 3,)6 I; devised .un-~at (or Dandoon [429]. 
O. Oot. 18'0 to mil . ..,rvloe WIth umt [ 307, 369 ]. 

1 Everest ( 42-3 ) ; Markbam ( 208-277 ). 'NWP. Rev. 4-10-30 ( 6, 7 ). 'from Bedford, 12-11-32; liT(!. 2-11-SS ( l' ). 
'from Fitoplltriok. 26 -7-45; BRO •• ~~ (6-8) ; 13-9-45 (31-2). • nR(). 12-3-38 ( 811 ). 



GERARD 

GERARD, James Gilbert [m, 452-3]. Ben. Med. 
h. 13-2-1793. d. unm., Sabathu, 

31-3-35; Ml. Simla cart-rd. cem. 
Mt. Surg. 27-11-14 ; Surg. 0-0-26. 

Son of Gilbert Gerard, DD •• of King's Coll. Aberdeen, and 
Helen his wife, dan. of John Duncan, provost of Aberdeen; 
!no. of .Alexander and PlLtrick. both Ben. Inf. [m. 45'-3 J. 

IIBOS. 1814. 
DNB.; DIB.; Crawford, n (141); Crawford'. BoU 67, 

B 738 ) ; LIoyd, I (28341; P'I/Ijab 118cp".,. ( 124). 
1818, accd. biB bro . .Alex. on seveml expns. to Upper 

Sntlej, making further expos. of his own. inoluding one un. 
dated to Spiti, de~oribed A. R. x"n, 1833 (238-78); paper 
OD A JI a!tod of rtdifyifIIJ a Rouk Protraction, dated Caloutta. 
28-IHII, JASB., I ( 19-20. 40 !l.o). 

1815-34, MO. 1st Nasri Batt. at S"bathu and Kotgarh, to 
"'hich his hro. P"trick belonged [ m, 30 n.7 J. 

Dec_ 1831, in poor health, joined Burnes for hazard. 
ous E''' .. pn. through Lahore, Peshawar, and Kabul to 
Bukhiira, which they reached 27-6-32. Frequent 
attacks of fever [\"ii, 10, 274-6, 424-6 ]. 

Burnes narrates that on arrl. Kabul "we proeeeded 
straight to the house of...the brother of the Governor, 
who gave US a cordial welcome and ... a riinn .. r which 
I enjoyed. Yot 80 my unfortunat.e companion, 
whose health forsook him immediatel.v after crossing 
the Indus. His strength was now completely under
mined". 

At the customs inspection "my sextant Rnd booka, with 
tbe doctor's few bottl ... and boxes, were I"id out for the in
spection of the citiz.ns. Tbey did th"1ll no harm, bnt set us 
dowu withoot doubt as conjurors"'. 

On retufll \;0. Meshed in Persia. Burnes left the 
party 29-9-32, leaving Gemrd to return to India 
with Molum Lal who has left detailed acrOlUlt of the 
journey [274. 457]. Spent about 7 moo in Hel'at, 
and then kept 8vy. of route \'ia Kandahiir and Kabul, 
reaching Peshawar. 10-12-33. 

Oot. 6th 1832, .... ites Moban Lal', "we re8ched the city of 
Mashad .... Mr. Shee [426 n.t. 1 asked OR to live with him, 
but Mr. Gerard refused on account of his [Shee J h8ving a 
family. However, be pitohed tents for us, and entertained 
as in very hospitable manner". 

6th. "H. R. H. AbbasMil'za made bis entry into Masbad "_ 
7th to 9t-b. .. We went with Capt. Sbee to see YRr Muhd. 

Khan, vazir of Hirat. ... He convenoed with Mr. Gemrd in .. 
most friendly. cordial, .. nd re.p"ctfu\, manner. ... Wisbed to 
be friendly with the British Government .... The Shah, he 
Aid, would be very glad to !lOO UA in Hieat ... because Mr. 
Gerard would be .. strong medium to effect .. friendship 
between tbe two Govornmento "'. 

Nov. Ird to lOtb. "Dr. Macneil', the ANistant Envoy to 
Tebmn arrived at Masbad with an embassy to H. R. H_ 
Abb ... Mirza. He came to see Dr. Gemrd in our bonse"_ 

29tb. .. We took bappy leave of tbe holy city of Muhad 
for Mahmndabad wbere Dr. Macneil was with H. R. H., and 
Capt. Sbee cnme a little way witb 08". Later in the day 
"Dr. Ger .. rd WB8 sick Ilnd tired, .. nd ... t on the ground, hold
ing the bridle of his bol'llO, ,.hi\e I began to search for our 
• rvants .... We pBMed tbe nigbt very unoomfortably; 
alept upon frozen ground ". 30th. "We ... oo.me back to 
Maabad, and did not meet 8ny of OlU servants", who came 

'iD later ; "my Indian .,rvant, wbo was UBe<I. to a hot climate 
Idered .,verely from the mow, 00 that his feet and hands 
were motionh .. , Bnd be had IDlIt hi. spirit and ""nse". 

Dac. lit to 4th. "We continued in Mashad 011 account 
of Dr. Genrd'. lIlneso". 

J)"o. 5th. "W~ were happy IQ I.,,\"e 1I1l .. hll,1, ILocompnnieU 
by a. EllropeaD H('trjet\nt in tIll, Rf'r\;oo of the HonfJurn.hlc 

BIOGHA PHICAL 

Comp""y. and lately in Peroi8 with H. R H. Abba. Mirm" 
8th. .. We arrive /Lt Turbat ... "nd were conductod • 

Dr. Maoneil's bouse " .... 22nd.; .. We left 'i'uroot on 0:; 
route to Hemt " .... 30th. "We arrived .. t IUrat wh 
we were welcomed by the Vazir's family". • era 

Between 4tb Feb. and 16th Marcb 1833 Mohan LRl 
visited M •• hl'd, carrying letters from Gerftrd' to Abbas Mirzre-
March. 20th to 22nd.: "Rardar Din Muhd ...... ked Dr. G.,ra~ 
to. wnte to H. R. H. Abba8 Mina and settle the affair of 
Hiea\.. ,. Dr. Gemrd, on account of Dr. Macneil's writing, 
"greed '. 

Jun~ 15th to 30th, G.rnJ'd and Moh .. n Lal had audienoe 
of the King at TIerat., WrlO told thorn .. that b. would be happy 
to receive a mi •• ion fl'Om the English Government and 
.op"oinlly u". Ht' repeatedly said to Mr. Gerard that h. hoped 
to see him h,'m a. amb."""dor in .. f~w months. Rnd d •• irad 
him to take hiR lettf'r for t.he Governor (;.roe-ra)", 
. ~.ith .Tnl), I ~~:t .. \r,. wpm '1nite hl1pp~- to lean Hirot 
U.l whll'lI WI' IIIl\nlllll,l!ly n'maml-'Il 1'01" 1'l1"'I'11 month ... ", 

4th .\ng-. .. \\". ",,,,·1,('(1 Hau .... I,..rurl' d"yli!tht. A fe ... 
camels ... had gone", ht-tie .. bead. As Roon as they p".sed out 
of tbe valley they were s"ddenly attaoked by eleven robbers, 
who took two camel. loaded witb our things. In one of tbem 
wen' all my papers. journal, and" few English articles. We 
we'" one mile bebind the robbers .... I rod. up witb my 
musket .... Tb. robbt>rs thought in tbe dark t.hat aU the 
footmen were protected b.v gun.. Ilr. Gemn\, witbout any 
irurtrument, dared often to follow the thi,·v.s, but I did not 
let him go, because we were all lUlarmed . 

•. At. la.t tb. ,lay dawnl'd, and the caravan encamped near 
Hauz .... I rodo on to Farah, a distan"" of :10 miles. At even-
ing I w .... quit .• delighted at the return of our servanIM, who 
brought aU my papcrs and journal. ... Tbe spy-glasses, whiob 
wem .<lnoidered to be of gold, were burnt in the fire by the 
rob""!" .... Some pap .... they washed witb water". 

2:ird.; "We arrived at Kb"k Chaupen .... Dr. Gerard 
entered tbe camp very late, .... be had missed tbe road in 
tbe nigbt ". 25th.; "Reaebed Qandahar. Very friendly 
reception" . 

H"pt. 21st to 29th.: "Qandabar. We ... received a kind 
letter from Captain Wade [rn, 510: IV, 18 [ ], witb a large 
bnndle of newspapers." Oct. 2Otb.; "Leavo Qandabar". 

"Gha.znin. Tbe officers of Gb .... nin custom-hou.e came 
and searohed the whole of our baggage. Tbere w .... nothing ... 
liable to duty. However, ove .. ·ruled by avarice, they put 
me. on our caps, oloak.. and tea-cups. and .... ked for 60 
rupe.', which we were ob1igOO to pay" 0 

I.oft Gbazui 3rd Nov. "nd reaobed Kabul 5th. "At 
dinn.·1' we were delij(hted to.ee nr. ~ •• ou. u f"mouM tral'eUer, 
of "horn we heard witb j(reat pro.isl' from Dr. ~acn.il at 
Ma.ehlld .... Hp iA yonnJ!. witllf'. and alBI) lL ,!!ooll poet n~ 1 e"er 
MW I ~5/J j". 

N"v. 6th to 20th. "Continued at K.hul. Hine with 
8ard".. D""t Mahnmmnd Khan. Ho u.k,,,1 U8 to step with 
him at Kabul, and _how him how to ,trill and dre ... oldie ...... 
He a.ked Dr. Gernrd when AhhllM Mi'-I.a-who was .. friond 
of RU8l4hL--(>OJJl~ tu invud ... Kabul, whni tht:' EngUsb Govern
ment ",ould do iu [udi" I l~ 3 I. The replv of Dr. Goran! 
was that he wnuld ,,180 teU him wh,on lle rUllllil an opportunity 
of 8(>t'ing the ~Ill'(lu.r alone". 

2lHt.. •. We quitted K"hul". 
23rd. "Sbapcd our I'out.. to Jugdulak .... Ascend a ""'1 

higb P""" buried 'mder t.he snu\\. Tbo thermomeler, when 
look.,1 .t by Dr. (I.rard at the end of tbe P"". ,,·B. 30 
dsgr, ....... 

Th~.\' "."yed at Peshaw"r. with oeo ... ional t"ip' out, from 
10th [x·c. to 71h .Jan.; .Tan. 13th, HIlKlm Abdnl. 14th. 
U Arri\yell at n. Rmnll wwn ('11.1100 Rawul Pihlii, famou~ for 
br ..... "nd copper articl .. ". 

-lllth. "Came to Dah ~r"k. SIlW tl", c"mp of General 
Ventlll'all, who o.lIl'olllpanied by Genera.l Court, ctlme to 
.. e.,.,h·e U8 [~21l J. At rtight wo h .. d a talkative part.y of 
Ilpntlemen. in which Dr. aerard dolighted very moob ". 19th 
nnd 20th. .. Invited to dinp with Genoml Court. Ho h .. 

, BQkhar", H ( I1 ~ ). 'llohall Lal ( 16~336 J. 'Herit .... 88 then oompletely independent of both Penlja & Afgblnisliin. 
'IAt"r Sir John ~fcSeill ( 1711.:HHH:t ) ; Bo. MI'd.; f)N B. : Vigne, J ( 13 ). • ,'. Bullook, Indi'ln A,..,h., 1 ( 18-25 ), Ja.n. 1847. 



NOTES 

0lio made a fine and very aorreot map of tbe Punjab. but .... 1" 
that be is not allowed to visit Kaahmir. whioh be thinb 
would be "n important thing in hi. map [ 274, 428). 

Tbe party reached Lahore, 30-1-34. and found Ranji' 
SiDgh oiok of dyeenteJ"y. He wouid not take Dr. Gerard'. 
prof. advice, for. writes Mohan Lal. "he never trusted any 
Doctor n. They remained at Laho .. till 28-2-34. 

Further details of the journey, Peshf>war to 
Bukhf>ra. will be found in Gerard's letters pub. 
JASB .• 11. 1838 ( 1-22). He had been a sick man 
when he started. and had to be ~arried in a palki 
most of the way from Herat. He died within 12 moo 
of his return to SabAthu. 

Map compiled from his notes and bearings by his 
bro .• proved of great value to the Army of the Indus. 
1839 [m. 453; IV. 276, 278, 294; pI. 16]. 

Colln. of antiquities and curios picked up by Gerard and 
Burnes reaobed AaB. at Calcutt,,,, [ 427 I. 

Vigne record. tbat on hi. journey to Siml", ill 1834, he 
W80 "welcomed at Sabathu by Dr. Gerard, ... ami p ..... ed an 
agreeable evening in the society of bimaelf and his two 
brotber. n. [ 471 J. 

GIBERNE, Henry. Bo. Art. 
b. 17-10-10. d. Hackney, England. 

1-9-48; MI. Christ Ch., ByclIlla, Bombay. 

2/Lt.9-9-27 ... Capt. ~7-45; furl. 18-7-46. 
Son of M&rk Gibeme, wine merch., and Rebooca Sha.rpe 

his wife; hro. of ChlLrl.s and Mark, both of Bo. Est'. and 
uncle to \l1iee Agnes Giberne, dau. of Charles, and a weU· 
known auth., who d. 17-9-1939, aged 94. 

"She wae descended from an old and noble French family. 
the de Giberne's, whoee home for oenturies was the Ch&teau 
d. Giberain in Languedoo. Her own immediate ancestors 
.. ttlcd in England in the eighteenth century. serving tbe 
ooontry of their adoption in both Church ami State. She 
"BB horn in Indi .. in 1845 "'. 

1836-8, comdg. ..rt. with dett. serving under James 
Outram, PA. in 1If .. hi Kiinthll, and emp. on svy. of both Mahi 
and Bowa Kanth .. [ 10, 241-2, 383, 400). 

1843-4, nep. Commy. of Ordnanoe. 

aOLDSMID. Henry Edwa.rd. DO os. 
b. 9-5-12. d. Cairo. 3-1-55 ; 

MI. Christ ch. Byculla. 
arrd. India. 11.6-31. 1832; Seo. Rev. Dept. 1848; Ch, 

Boo. 1864. 
Son of Edward and ROBe Goldemid. of Upper Harley St. 
eel. Ha.iJeybury. DN B. 
m .• Enillancl, 27-11-40, Jeese S ..... h. Bister of M Gen. Fled. 

John Golru.micl, Mad. Eot. ; KOSI. 

1835. appd. aBBt. to Rev. Comnr. at Poona; 1837. 
Supt. Rev. Svy. & Assmt .• "just the man for BUoh 
an emergency .... He had 68 an assistant Mr. Bartle 
Frere. a civilian younger than himself, and he found 
... an equally young Engineer officer. Lieut. Wingate" 
[236• 239-40• 4751. 

Under Goldsmid's direction was founded a "school 
of revenue officen who ,gave effect to the ryotwari 
system of direct tenure of the oultivators from the 
Government as landlord. the system generally 
adopted in westem India. ". Davidson worked under 
him on svy. and settlmt. of Nasik in 1842; "I found 
the Superintendent with his tent pitohed in the sun, 
although there W8II a splendid tope of trees olose at 
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hand ; sitting in his pyjamas and ahirt. bU8y writing 
in the midst of a lot of Brahmin clerka, uling his 
shirt sleeves for blotting paper. aDd deeply immeJ'lled 
in his work"l [429 ]. 

Maroh J 848, OD I'6turn from furl. took oh. Deoca.n -"y, 
from LandoD at Poona. and in ,'an. 1847 relieved Nuh u 
Sup~. 

GRAHA..'1. John [Ill. 371]. Head Dmn. 
b. India C. 7-12-18011. 
d. Calcutta. 19-7-58. 

Appce. Survr. IHI6 ... Hd. Dmn. Aug. 1828; 
ret. Feb. 1858. 

Officially recordod a. son of Capt. John Graha.m. the 
only offr. on Beo. E.t. who fits being of Ben. Inf.; b. 1777; 
.. rrd. India 1797; Lieut. 1800; Capt. 1812; d. at _ 1818 
on voyo.ge to England'. 

John Gr"ham jr. WRO cd. Ben. Upper MiI. Orphan Soh •• 
Kidderpore. 

m.. lot, Meerut, Ambella nee Berkeley, wid. of Ch .... 
Smith of na .. illy. Their oon Waiter Ro.e Malcolm Gmham 
( 1821-{10) beoame .... t. in ""O.'B office, Caloutta. [3.10 ). 

m., 2nd, C .. lcutta.. 22-1-30, CflI'olino. d .. u. of late .\laj. 
C. J. Ridge ( 1777-1820). Ben. C .. v., Hoo80n, III ( 654--5 ) ; 
.be d., C .. lcutta.. 23-1-44, leaving 2 sons and 2 dau •. ; " 
g. son, Bertr .. m Robt. Graham ( 1874-1916), !!IO. 1894, kd. 
in aotion E. Africa. 1016. m. in AUBtralia. IDII, le .. ving OOD 
who W808 with busine .. firm in Calcutta.. 1950. 

m., :lrd, Calcutta, 23-12-46, CflI'oline, eld. dau. of Joshua 
De Penning [Ill, 47'-3; rv, 430). 

m., 4th, pr. Calcutta. 5-10-48, Ch .. rlotte MoLead. 
14-5-16, from Orphan Sch. to rev .• vy. Sahir .. npur nnd ... 

Gerard [Ill, JflO ]--Jan. I ~20, with Herbert and then Oliver 
on topo. 8VY., Ofll'hw.1 and Sirmlir [Ill, 38 n.l }-IS22. sub· 
..... t. survr. with Oliver to rev. Bvy .. Delhi [In, 156 n.2}
Sept. 1827. to BOO. Calcutta, suceg. Ill! Rd. nmn. Ang. 
1828 [lII, 313 n.7), on 8irw Ra. 323 pm.-beld continuou. 
ch. of dr .. wing omoo, Calcutta., till .. tt. 1858 r293, 295, 3 [4 ]. 

SG. note., 8-10-44, thltt ")Ir. Grah .. m is a very ahle. 
zealous. and experienced publio servant, well acquainted with 
the record., und fully alive to the honour and oredit of the 
offioe"'. DSG. writes of his services, 24-7-.51; "On the 
removal of the beadqu .. rters from the Preoidency in 1832 
(335), Mr. Grnh .. m ... reoeived no acting addition to his wary. 
or personal allowance for ... the dutie. of the Registrar [ Store
keeper). He h808 now beeo 35 years in the Department, 
and hae been on his p..-nt ... Iary Bince the year 1828". 
[ 337. 34[ ]. 

OD. to B. 12-1-.53 ... notions inoreaee of ealary Ra. 113 p.IIL. 

GRAHAM, Willia.m Dashwood. Bo. Engrs. 
b.17-3-13. d.23-4-60. 

2/Lt. 10-12-30 ... Maj. 15-9-67; ret. +-7-68. 
Son of Robert Grah&m, BOS. ( 1776-1816). and Sarah hio 

wife, dau. of Stepben P .. ui i\lonckton. 
m .• St. Ja.mea'8, Weatminster. 19-10-48, Susan. dan. of 

Lt .. Gen. Sir Th ... Dowman. KOB. ( DN B. ) . 
Conolly ( 106/96 ). 
1830. made svye. and map" in Rajpipla and "the Itrong 

bill oountry ca.lled the Daung" to the weat. 

GRANT. Charles Edward. Beu. Inf. 
b. 15-6-09. d .• Bii.Dda. 22-6-41 ; unm. 

Ens. 19-1-28; Lieut. 2-8-32. 
Son of Alexander Willi.am Gran' and Ma.ry his wife. 
Hodaon. u ( 313 ). • 
1~1I-38. appd. Aart. Rev. Survr • .A./la.hibid; 1839. to 

Bundalkhand 60 aut. to Stephen. till deo.th [ 368, 392 ]. 

'JASB.u, IA33 ( 1-22; 14~9); m,1834 (246); VIII 1830 (628). 'v~r~ I. \~A ~4:t ;:;;i.~.~;I~ 48"~~~ct;::. 
(184-5, 196). 'Survey RoUs; DDn. 464 (8-9), 1-53J. alle 43 y. 4 m) 0., .. li-.Hi3 DOn 680 ( 71)' SO's 13-8-53 
'Hodeon. u ( 303-.5 ). 'IODn. 414 ( 41). • DSG. to SO .• DDn. 553 (r. • 8>10., ,. •• , • 

DOn. 642 ( 324 ). 
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GRANT, Charles William. Bo. Engrs. 
b. 26--8-04. d. 1-12-89. 

En8. IIH1-20 ... Lt Col. 11>-8-43; 
Col. 28-1140 ; ret. 2-7-63. 

Son of George Grant, be.nker of Portsmouth and Elizabath 
hia wife. 

ConoUy ( 105/64 ). 
MBIO. 118 (2), aa Ex. Engr., Burvd. road Belgaum to 

Vengurla, .d. 11-12-35. 

GRIFFITH, William. Mad. Med. 
b. 4-3-10. d. Malacca, 9-2-45; 

MI. Bot. Gdns. Sibpur. 
Aast. Surg. 24-9-32. 

Son of Tbomaa Gri1Iith, of Kingstoo.on.Thames, Surrey. 
ed. Londoo Uoiv. ; nos. ; J!'L8. ; distinguished botanist. 
m .• Caloutta, Sept. 1844. d.B:u. of Ja:mes Heodenon, 11th 

Lt. DragooD8, aod .ioter of wife of hia bro., Capt. Henry 
Gri1Iith ( 1807-52 ), Mad. W. 

DIB.; Griffith. being PO'lthlimOY6 Pqp,"", d: Journal." with 
bio. note and portrait. ed. by MoCIeU .. nd, 1847; .J ASB., x. 
IMl (797-815, 977-1037 ) ; Xl, 1842 (49-90); XXUl, 1855 
(623-48); Burkill (58-71 ). 

Arrd. MadrBS 24-9-32 ; posted to l\Iergui. 

1836, with Wal1ich, botanist. and McCleI1and, 
geolgt. and soil expert, to ABsam. to report on .. tea· 
forests" [ 204 )1. 

Od.-Nov. 1835. crossed Khasi Hills. Cherra to 
Gauhsti. to Upper Assam. 11>-1-36, "we arrived 
at Kujoo, a rather large village of Singfos2, and within 
half a day's journey of which thE' tea. is found in its 

native state". 
Oct. 1836. visit Brahmalrund and Mishmi country ; 

on return, Dec .• "reached the lIIuttack Panee, ... as· 
cended the dry bed of the Mutt.a.ck [204-5) .... Dec. 
11th. Visited the tea at Nigroo ... , 18th. The Major. 
arrived (probably Major R. Broce of the Rajah's 
service, one of the Superintendents of Tea Cultiva· 
tion ),'3. Account of this tour. JASB .• VI. 1837. 

Feb. to June. 1837, with Sinlon HBnnay from 
Sadiya. over Patkai Range, by route B. of ~t 
followed by Wilco x and Burlton ten years earlier 
[ m, 59-62]' Met Bayfield and travelled with him 
down Hukho.wng valley to Mogaung. and reached 
Ava, 16--5--37; noticed specimens of tea plant en 
route4 [419]. Griffith counted 28 stages S&d.iya to 
Mogaung, totalling 378 m., and allowed 12 days for 
river journey down to Ava, about 286 m. 

Left Ava 28th May. down !rrawsddy to Rangoon, 
and thence to Calcutta. 

31-8-67, left Calcutta with orderA to join Pember· 
ton's mission to BhutAn. Travelled via De.cco., and 
by river to Bylhet, reaching Cherrapunji 26th Sept. 

[ 263-4. 421 1 ; .., 
"16tb Oct .... ccnded t~e Chilon!! [ Shill~ng] Hill, whio~ ~I 

&IIlong tbe bigh ... t portIOn of this range. . .. Tbe .sumnut la 
gained aIWr an (·aoy marob of two bours ; the ascent 18 gradu .. l. 
The hlghellt ridge io naked of trees, but to the ,:,ortb the slope 
ia in one r0rtioo covered 'nth bea.vy tree Jongle .... The 
fo_t itsel or o .. ka, cbeetnuts, .. nd ~hododendro.n. ':'. A rew 
pin"" occur .... To tbe north v.ry high grouod ~ vlBlbl;e ..... 
Iikewiae from Myrung, and between t~ 80~ ChiIlung .. an 
el ...... ted \a_n which appea.n to me Iik ....... very eligible 
for the .r: of European residences. . .. It io moch to be 
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regretted th .. t lome .itu .. tion in this p .. rt of tbe range had 
not heeo seleoted for the site of .. a.a.o .. torium instead f 
Cherra.... 0 

From Gauhsti reached Dewiingiri, 3-1-38; met 
Pemberton, and commenced march through Bhutiin 
Blake kept the svy. whilst Griffith made obana. fo; 
height by Woollaston water.boiling apparatus [m. 
222]. Journal tells mostly of botany. with occa
sional notes about people. "Renks. .... Audience 
with l{ujah .... Priests ... are great beggars, and the 
headman was well pleased wit,h .. present of four 
rupees. He Ilave-Pemberton two, Blake and myself 
one each-papf'rs of salt, similar to those given to 
the lookers·on". 

15th ~~b., another .. ccount or tbe cros.ing of the "Domyl .. " 
[ 2U4 ]; CoolieB, ... all off by 6i a.m, ... he.d halted, refusing 
to go 00 RS It was .. lready dusk. Learning tbat Pemberton 
.. nd B. he.d gone 00, I hurried on likewiBe ... until it was quite 
dark, ... and ... determined on returning. I reached the 
coolies .. bout eight, covered with mud, tbe pa.th in the wood 
beiog very dUlicult and exce88ively slippery. I had nothing 
but broken crusts to eat; I procured some sherry. however 
and my hedding being up I W8.B gla.d to take shelter for th~ 
night under t,he trees. 

"Next morning, on overta.king P. aod B., I found that they 
he.d remained all night in the wood without anything to est, 
..nd without bedding .... We reaobed tbe villa.ge about 9+ 
00 the 16th f .. tigued .. nd dispirited. Nothing was at band, 
.. nd we had no me .. 1 until 5 p.m., except some tea &Od an 
egg or two"7. 

Crossing the pass of Bodoola 26-2-38--12,935 
feet--the party reached Punaka 1st April; "we were 
all dreadfully disappointeu in the (·a)Jital" .... 9th. 
"Audience with Deb-the whole bllsmeB8 went off 
very well. ." We left Punakha 9th May .... 18th ... 
Buxa". 

Griffith ( 303-12) gives daily stages with records 
of thermometer. and heights. 

Griffith ( 313-619). Afghanistan journal; 10-12-·38, 
"reached Loodianah ... after a dawk journey of four· 
teen and a half days" from Calcutta. "LoodiaDah 
is situated about five miles south of the Sutledge, in 
the midst of a se.ndy country .... The fort and Capt. 
Wade's house are ... on a rising ground" [ 424]. 

Travelled down Sutlej by boat. in company with 
Mo.cnaghten, Envoy to Kabul [281]. 10-2-39; 
"Mamdot ... , Ta8Bin's map [293, 312 ] of but little 
use as few of the names are recognized by the boat· 
men or villagers. '" Khan of Mamdot visits Envoy". 

27th. "We came on the Indus early in the morning, 
and stopped opposite Mittunkote until 2 p.m. 
awaiting the arrival of Mr. Mackeson8 [292 n.6. 
472 ]. 

26th March, reach Quetta. . .. 27th April, Kan
dahir, with Army of Indus, which he had joined st 
Shikirpur. Asstd. with barometer obsns. for height 
and astr. obms. for position [282, 294 ]. 

Journal. though mostly devoted to botany, refers 
to events on march-assault of Ghazni. and blowing 
up of fort gate by Peat and Durand. Interesting 
trips from KAbul, including Bamiin [279, 282-4 ]. 
Left KAbul 7-10-39. arrg. Peshiwa.r 7-11-39. 

I Cri!litb ( 1-<59,). • Ka.chins of Upper A •• a.m ( lIl, 54 0.2]. I Robt. Bruce, d. 1840. [ 204 n.4 J : "nother Supt. WAS Child 
Al B~ ru. yr. bro.; Burkill (M-, ). 'Griffith ( 152-312). 'The Pea.k, Shillong. 6,441 ft. 'Bta.tion of Sbillooll found. 

e,sd' r K' .. J Hillio 11164 nf A .... m. 187.. 'Griffith (244); HiU Trar.iJl, Calcutta. 1873. • Agent, Indus NV!lll., 1835-7 . 
... I q It. • ISo. , I 



NOTES 
ExtrILCts from letters, Griffith (xiii-xxiI); Peehiwar, 

17-11-39; "I hope 80me day to tnrn out a real traveller. 
I Bm now in hopes of beooming a docent surveyor, and before 
many years ... " decent meteorologi.t. I leave the Army here, 
and sholl part with it, partioularly Thompaon and Dura.nd of 
dle Engineers, with regret. ... I am doing nothing in botany, 
bnt learning Persian and the use of the theodolite". 

Aocd. mil. expn. from Jal"labiid into Kllnar and writes, 
211-1-40; "My employment is 8un'eying nod colleoting data 
for """"rtsining the heights of the hills around '. '" Early in 
July I proceeded to Cabul for ohange of air, and ILB sooo ILB 
I recovered a little strength, 8tarted to join Lieut. Stun 
[2830.6,468], who W88 8urveying on the Toorkista.n frontier", 

He deeoribee oontaota in Afghinietin with Bumea, Conol1y, 
Lord. Edward Sanders, and others [ 464 n.5, 468 ]. 

On withdrawal from Afghanistan, visited Na.rba.da 
R. and Simla., reached Ca.loutta. Aug. 1841, and wu 
posted to Malacca. Recalled to Calcutta, Aug. 1842, 
to aot for Wa.llich in ch. Bot. Gdns. Sibpur, till late 
in 1844. d. shortly after return to Malacca!. 

Griflith (517-9) gives table of lats. and heights 
obed. in AfghAnistan IB3S--40. "The altitudes for 
the latitudes were taken with the sextant and the 
artificial horizon, a.nd the results throughout are so 
nearly coincident that [ they ] ... may be relied on to 
within half a minute". Of the 99 places in this table, 
Kandahir had 60 obsus.-Cibul, visited twice, 42-
JaIalibAd, 24 obAns.8 [ 282, 294 ]. 

Reporting on his Peshii.war svy. of 1849-53 James 
Walker writes highly of the Value of Griffith'a obsna. 
and journa.l; .. Its geographical information appears to 
possess accuracy superior to that of any other work 
eztent on Afghanistan. In every instance in which a 
comparison could be effected, its deductions, though 
obtained with inferior instruments, and under 
manifold diea.d van tages during the oourse of a rapid 
march, were found to differ very slightly from the 
results of this survey. 

"The bs.rometerio heights given by the Dootor 
are especia.lly good. For instance, hs makes Peshawa.r 
1,070 above the sea level, or 100 feet less than the 
G.T.S. value, whereas all other travellers have made 
it from 600 to 1.000 feet in exceee .. •. 

HAINES. Edward. Ben. Engre. 
bapt. 30--6--20. d., Moulmein. 5-11-49. 

2(Lt. 10-12-39; Lient. 12-2-44. 
Bon of John Hainee. 8urg .• and Jane biB wife, of Hamp. 

Iteod. 
ad. Addisoombe. Conol1y ( 89/203 ). 

27-10-41, appd ...... t •• PWD., Sill. Prove. ; 1845, Snpt. Raipur 
m.n road; ldlUO. 63 ( 26-6 I. evy. of roads Chota Nigpur to 
Nigpnr [ 269]. 

BANNAY, Simon Fraeer. Ben. Inf. 
b. 12-11-01. d., Dibrugarh. 25-1-81. 

EDII.3-+20 ... Bt. Col. 20-6-67. 
lion of Henry HalUlI~Y, or Hannah, of Elgin, CoIlr, of 

EIaiIe. and biB wi1iI, dan. of Capt. SimOD 1'_ of DII.ltnlio, 
aD. Invemeu. 

m., 1at, Oalcutta, 4--7-27, Margaret Campbell, dan. of 
Ala. Gntoham of Olugow; ebe cL, Oauhiti,·4--7-41. 

m.. 2nd, Calcutta., Mary Florenoe, dan. of Ales. Campbell. 
Hodson, D (381-2J' ev. lIannah. u:plaina that he la thUl 

D&med in 10. Reo. an EIR.; though DOwn 88 Hannay OD 
bla own grave and that of hi. lot wife. Alwaytl Hannay in 

447 HILL 

S"",,y reoord., J ASB., ILUd Oriffith. 
With mission to Asoam, 1831HJ; route Bvya. in U

Burma 183&-7, one being from &<liye. to Av. over Patlrai 
Range with Grillith [ 205, 419, 446 ]. 

JASB., v, 1836 (126); Bumey &enda from An bnddhlat 
imagee found by Hannay who had reached Mogonng. &-1-38. 
ib. nI, 1838 (368, 625--8 ), papers on gold-wlLSbings. Upper 
Assam; (67\-9), paper on "Moa Morah aeot" [I: 81,399 I 
m, v, 57 n.3 ; IV, 204 D.Z j. 

2nd-in-oomd. Ae ... m LI. 14--5--38; Comdt. 1st Aaam LL, 
26-8-39, till death. 

HERVEY, Gerald Auguetus Frederiok. Ben. Inf. 
b. 9-6-16. d. 2-5-91. 

Ens. 12-12-34 ..• Capt. 12-10-45; inv. 7-1-53; 
ret. 10-1~1. 

Son of Hervey Augustus Hervey [ ID, 458 ], Bo. W., an4 
Margaretta Adriana Giester his wife. 

Hod800. D ( 437 ). 
Nov.-Deo. 1840, with Rii.mgarh 1.1 •• aurvd. Doraoda cant., 

Dr. Riinohi [ 269 ]. 

HILL. Charles Thorold [ DI. 458]. Mad. InC. 
b. 19-~9. d., London, 18-11-57. 

Ens. 8-1-26 •.• furl. 1842-6; Maj. 3-8--55; 
rot. ILB Hon. J,t Col. 23-7-66. 

Son of Henry Hill, Capt. M., and Caroline Betteonrorth 
his 20d. wife. 

m., 29-8-44, Emma Harriet, dan. of Geo. Edw. Ru.aII, 
MOB., Comnr. Ganjam [ 253] ; she d., She.ngba.i, 7-10--00. 

Oriental Club. 
1829, appd. Asst. Survr., and posted to Ganjal"Q 

Svy. under Snell [m, 104. 342]. Dec. 1832. a.rrd. 
Madras after leave to Maia.cca on me.; left on 11th 
for Nellore, where he started trgn. and training 
appceB. [255 ]. 

Dec. 1833 to Oct. 1834, to svy. of Kimedi iD 
Ganja.rn during mil. opns. [ 10. 250. 253]. Appn. for 
tr. to OTe. strongly recdd. by Everest. who described 
him 6S "one of the ablest and most efficient oC the 
Ma.dra.s surveyors". Suce. Ward in ch. Triohinopoly 
svy. 1-11-34, moving party to Sa.lem during Cd. 
season [250]. 

Jan. 1836, again called to Ganjam, to extend ny. 
into Goomsur under the Comnr., Geo. RUllBBIl, oon· 
tinuing there till granted furl. on mo., reporting ill 
Oot. 1841; "I have been constantly employed ill 
the hilly tracts, and have suffered repeatedly from 
fever. and rheumatism succeeded the fever about; 
2 years ago .... I had hoped that my natural good 
good constitution would enable me to oa.rry out the 
survey oC the Ganjam hills [253. 3B3 ; pi. 15] .. 

"I h&ve been disappointed, and am oow 80 Dearly onppied 
th&t I find it impossible to carry on the work.. ._ I haft 
applied for leave to embark from CaJ, outta in J .... naJ)' next. 
and proceed via Egypt [ 175. 2 jO, 254. 368 ]'. . 

Made valuable reports on the Goomsur oountry and ita 
Kh;;nd inhabitants. 

On return from furl Feb. 184S, posted to OTB., and took 
ob of COILSt Sari .. from Calcutta dOWIl .. oout. HeUth 
.dared greatly during Bevera.! ysra work in the. ~1 
traota, and he reed. in 1853. 

HILL. Lawrence. Ben. Engre. 
b. 2-3-12. d. Jhii.lakati. nr. Ba.riaal, 

24-9-4-&. Ill. Greyfria.re ohyd., F..dinburgh. 
'J(Lt. 11-12-29; Lieut. 20-s-39. 

I Sketch of \·"lloy of Ko"",,r \l., MRIO. 113 (S 1 'JASB. XXIII, IS:i~ (3ij23-lli~ bot. c~lb~fro~3"(' 4~~2) I~~{J~: 
0111. (470); JASR., Xl, 1842 (411-90), x, 18,&1 (797-816). 'DDn. 503 (04). -. n. , 



RODGES 

Soo of Robe" Bill, of Edinburgb. aod Barba.. Gedd .. 
bia wife. 

ed. Addisoombe. 1821H1; Cbatbam. 1830. 
Cooolly ( 88/172 ) ; Hodsoo, U ( 45~ ). 
1830. ..ttd.. with "guard of Sappers and Miners" to 

BoiJsaU'1 ovy. in Bharatpur'. being &lJowed, Jan. 1831. 2 moo 
lea" to oootinue Ivy. work with Boileau [ 217-2]. 

Feb. to April IR34, being statiooed at Delhi, made himoelf 
ueeful with Boileau aod Everest 00 "pprolimate oeries of 
Ot. An> acrose Jumoa valley. "Mr. Hill obtained leave for 
two mootb. from Captain De Bude, bot will have to mueter 
at Delhi on the 1st March by ruooiog in from your camp 
and rejoining immediately afterwarde [ 27, 106]"'. 

1834-5, 00 Shekhiwati expo. [27']' June 1835. took 
over 8vy. C .. wopore CILot. 00 tr. of Wm. Jooes to GTS, [43 I J. 

DODOES, Alexander [ w, 4511-9], Ben. InC. 
bapt.24-8-1800. d., Lucknow, 6-9-41. 

Ens. 4-3-20 ... Capt.. 12-1~34. 
Soo of Rev. Thos. Bodgee of Ludlow, Salop, and MaI'J' 

hiI wife. 
m., Everton, 9-3-38 (oot 183988 in vol. rn. 458). Beuy, 

dan. of Wm. Hoflington, of 00. Dooegal. 
Bodsoo, U ( 457 ). 
1827, appd. Asst. Rev. Survr., Sahii.ranpur; Jan. 

1828, to Sundarbans [8, 178, 192,364. 392]. 
1831-4, in ch. rev. svy. Noakhali Diet., and islands 

of Meghna R., including Sandwip [206]. June 1834, 
to Calcutta, "suffering from a severe fever". Having 
oompleted rev. svy. of No6khali, started Siddons 
on Cbittagong svy. ; furl. from 7-10-36 [193, 347, 
368 ]. 

BUTI'ON, Thomas. Ben. Inf. 
b. Penang, 4-3-07. 
d. Rajpur, Dr. MUBBoorie, 19-12-74. 

Ens. 2&-9-25 .•• Capt. 27-1~ ; inv. 24-12-41. 
Soo of Thomaa Buttoo. of Calcutta, .. geot. 
m., let. Edinburgh, 10-3-31, M .. ry Duodaa. dau. of John 

Jardlne, sheriff of Rosa &Dd Cromarty ; she d. Nimach. 4-9-34. 
m., 2nd, Delhi, 21>-2-36, Georgia.o .. Fortesque, dau. of John 

Brown, eurg •• Beo. Med. 
1828-31. furl 00 mo., retnming overIaod, J,A,8B., IV. 

1836 (167); 
!Ieo. 1837, appd. As8t.. Rev. 81l1'V1'.; joined MAinpuri wvy. 

Maroh 1838. Applied at. onoe for liok Ie&" to hiIJs, and left 
10-4-311, baving "derangement of the ItmgI'-vioJeot &Dd 
distrelllling coogh-after a Bev.re attack of IUruLllpox ". 
Aaked for leave till 5th Oct. "to eoable me to explore &Dd 
... port upoo the geology and. .. oatural history of the Spiti 
vaJJey, in fulfilmeot of ao engagem~ot eotered into with the 
.a.rlatio Society". 

His report, for which .&8B. graoted him Re. 1,000, was pub. 
J,A,8B. vrn, 1839 (327-34, 901....50); IX, 1840 (489-513) 
6111>-81 ) ; x. 1841 ( 198-228 ). 

He oa.onot have takeo much intereat in hl.o evy. appt. for, 
In epite of the plea of ilInesa. he "prooeeded with as little 
delay R" """"ible to Blmla, wbenoe ... I .tarted 00 the 14th of 
May 183~ .... CoIIllIlenced my note. from the military post of 
Kotgllrh. wher<' I arrived on the 19th of lIIay ,.. He oev,'r 
... jolned the Survey. 

W ... a prolific contributor to J ASB. on .ubjPcts suoh 
as Himalayan Vulture Eagle--Fresh.water Shell. of w. 
HimaIaya-Lichena of the IlimaIaya-F1owere on the way 
to the Borendro P.........-Woolloo maoufacture. of Khor88I&D 
~pidars in Mirz.&plIl'-Zoology of K&ndabar~rnithology of 
Kandaht.l'--8now line in the Himalaya; ASB. Cenl,nary 
11 .... ( 1'7 ). 
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JACOB, John. llo. Art. 
b. 11-1-12. 
d., unm., JacobabBd, 5-12-58. 

2/Lt. 11-1-28 ... Col. 20-.1-57; Brig .. Gen. 
Son of a,·v. Slephen Loog ,T&Cob. vicar of Woolavlngtco 

Som'· ... '·t ; bro. to Wm. Stephen [ '"/. J. 
ed. Addiscombe. l·O. 1~50. 
DN H.; DIB.; Bo. Gal . .to Aim., 1847 (327). 
I 831l, with Ho. Army in Hind; 1839, comdd. Art. in K""hi 

."pn .• NW. Bind. 
buno. MiBe .. 2-0-:l9, .ketch of Bukkllr Fort with llrit.ish 

cam p, 1O-t.-:N. 
lS39--40, t-'mlJloyed ill t;ujarat, Supt. of IIpXp.·rillll'nts in 

boring for WI\t,t·f.": ,",ur\·-d. route from Gujl\r8.t vil\ Nf\ga.r 
Parkar to Hyw,raLid and Snkkur; Upper Siod, sketcb from 
Sukkur to hilla on w. L 246. 2831'. 

From Vec. 1841. comdd. Sind Irregular Horae; dIstin. 
guished mil. and pol. &ervi"". in w. Sind; left nam. to 
Jacobiibiid. Throughout biB pol. career eooouraged lcoal 
.vy.. aod m"p". and rued just ... a rev. ovy. pILrty bad start 
work in J&CobiiLid ; Rev:),'!! Rep0rj8, 1867-61 ( 126 ). 

JACOB. WilIiam Stephen. Bo. Engrs. 
b. 19-11-13. U. Poona, 16-8-62. 

Ens. 21-43-29 ... Lieut. 1-7-33; 

bro. of John [ sup J. 
read. 88 Capt. 20-1-48. 

m .• io Eogland, 17-9044, Elizabeth, dau. of Matthew 00&"', 
m,·rcb., late of Gainsborough; sh. survived him with 6 8001 

and 2 daUB •• and d. 8-9-98. 
ed. AddiBcombe, 1828. FBAS. 

DN B.; DIB ... RA8. (111ft). ", 1850 ( 22, 87 ); xxm, 1883 
( 128-30). ob. ootie,'; COil oIly (89/106). 

Arrd. India, 1831; 19-12-33, appd. asst. to Short· 
rede on llo. trgn., conducting operations whilst 
latter was absent on rev. svy. duty; took over ch. Bo. 
Longl. Series. Oct. 1836 [ 4, 14, 72-4, 88, 356,408]. 

11-12-36 to 8-1-37, with SO. at !(aliBnpur, and 
greatly impressed Everest [40, 319]; BMC .• 6-2-37, 
appd. 1st Asst. GTS. [107, IIO, 145, 358-9]. 

Oct., 1838 to 21-5-40, sick leave to Cape. resumiog 
oh. on return. Re·obsd. Everest's series of 1822-3 
[m, 234-{i], thus completing Bo. Longl. Series to 
Gt. Arc [ 74, 92-3, 239]. 

2-10-41, left Poona to e.ssiet Waugh on meaat. of 
bMe.line at Bidar, but prevented by ill·health from 
joining SO. at Dehm [ 55, 57]. To SO's. invitation to 
bring Bo. Trgn. party to work in Himilayan area. 
presuITU\blyon N. Conng. S .. ries [71 ], said he would 
rather resign'. 

With view to long leave on mc., obtained services 
of Harry RiveI'B as asst., handing over to him 9-1-43. 
Sailed from Bombay 11th Jan., leaving sa. with 
high opinon of his talents [75, 360, 367, 464-6]. 

2~9-45, appd. Aast. Supt. Roads &; Tanks. PWD. Poooa. 
where he est. private oboy., and compiled c"t. of double ~t& .. 
obad. by bim; fraquent contributor to J ASlJ6. . 

00. to M •• 24-3-49, appd. Astr. in oh. Ma.drao oboy. VICe 
T. J. Taylor, 88BUming ch. 6-7-49; Ii"" leave 1864....5 .... d 
ap.in from 1858 ; 881. to al., 94-69, read. whilot in England. 

1860. with official ."po. to Spain for obsn. of tota.l 801.&" 

eclipse. Obtained grant from Parliament £ 1000 Cor cqwp
meot of obey. at Ii'oooa, engaging to hold oh. for 3 yean. 
&ilsd in HerefarUAir.. 21>-7-62, taking aatr. obllllll. tiJr 
lat. and long. on board; oommente 00 abeenoe of ".,.M. 
playing" whioh ofteo provea a fertile 101lroe of dlepute . 

1 DDn. 263 ( 175) ; 8MC. 1-10-30. 'Boileau to SG. 3~1-340; DDo. 331 ( 21 ). 'MRIO •• 64 ( 2ii) : 112 ( 76 ) ; 118 ( 15); 
121 ( 36 ); HM~. M2 ( 34-;; ). • TS. 1J/2; Bo. Long).; DOn. 718 ( 133 ), Waugh to Riv ..... 10~-50. • M IIAIi. XVII (79); 
Markham ( 92 n. :I ). 



NOTES 

Aml llombay 7-8-62, lea.ving for 1'oooa 121,h: died two 
days .. lkr "",citing Poona., from "viol,'nt liver aUack". 

Hnrt bought "telt-scop" of nine inehe. aportu"," for usc 
Kt POORl\, made by Cookr '" Sons, York, whioh w ... adv. 
Cor ""le two Y'-<U'B I .. ter by Rev. Dr. Jaoob, Christ'. Hospital, 
London. 

JENK[NS, Frannis. 13,,11. IlIf. 
b. 4--·H-1793. d. Gauhati, 28-8-66 • m, 

En •. 2-12-11 ... Bt.·Col. 28-11-(;4; 
rrl .. J<'eh. I.~(H: Hon. M Gon. 31-1Z--61. 

:-\UIl of R<-'\". Fraud", J(·nkins, ,icnr of St. ClemE."nte
J 

Truro 
anti MILI',Y Hnr:ldlUul hiM wirt'. ' 

Hodaon, 11 ( :I .... :!- ;")0 ). 

1830· 2; Oil po!' ""~y Arakan ; 011 roueO. tour with 
P<>mborto" from ArtLl<an through Chittugong
Oic.hii.r-"I"'lipur-~,1g1t Hills-to Upper Assam 
(26~ 1; 10. 0,,1. (2\1!J), slmteh of E. boundary of 
pR,-t of Ci'Whar for tr. to Manipur, 1831-3 [262]. 

~3-1-3~, Corruu·. "I' l'I-V. "nd Aaa, in A""am till ... t.; took 
important pll,rt in (-,;;t. of tt·(t industry [ !OI-4. 393 ]. 

,)EIWI~, ThomaR Best [m, 463]. lJo. Engrs, 
h. Ja.ifna.patam. Ceylon. 2-l'l-1796, 
d. Lond.on. a-4-57 1 

Rn •. 1-0··\3 ... Maj. 2S--6-:l~ ; I'd. 30--12-41. 
Son of Joh" '["1'\,;'. MOS., of Stafford"bir", and Elizabeth, dau. 

of Capt. G. F. Hitw. I'E,. nf Poli.h d,·"",·n!. Bro. to Geo. 
,Jerd!'t, Cl":. HOIllIm.y lH~-:a. 

m., MBiJii.lmll'Hhwnl', [;i-U·-30, ,Ann«' Kn,rah, MU. of Dr. 
Wm. PBgI·t. '·et. SlIl'g. m •. 4Hth It<-gl. 

FIkI.; FOS.: Fr..s.; FIU~. ; :(o'Rtl~. ; MWE. 

Ma.·kham ( 100--1); biog. under title Tlwmos flul Jervis, by 
800. w .... • fervi •. London, \H98; with portmit from oil painting 
by Hopwoo.1. Uomh".v lR30, p. :122: another arkr .. t., IlS 

frpc<-. : J nus. vii, 1837 ( 127-4:1) : "iii (202-6) : 27, 1857 (Oll ) ; 

Grol.80<. XIV. 186S ( !iv-Ix ); ~'rith ( 0-12) ; C<>nolly ( 104/68 ). 
1819-30, in ch. HVy. of s. Konkan, rev. and sta· 

tistics for COllU1l'. I1nLl topu. fur D::IG. [m, 126-7: IV, 

366], drllwing BBlary Ra. 300 pm. [m, 352]. On clOSE
of svy. reverted to Engr. duties, and in May 1830 
submitted incomplete maps and memoll-s to DSG. 
On claim fur further remlmeration, wn.s promised 
extra Rs. 200 pm. from 15-2-26 to 31-5-30, "on 
handing up ... D. fair copy of your memoir, complete 
ror publication, Il,{'companied by maps, plans, draw· 
ings [m, 3.';2 ] "2. 

Byenrl of 1834 completed in spare time elaborate 
copy of hi~ "statistical memoir", together with fair 
copies of certuin of the maps", whkh he laid before 
Govt. with requost for &lIco. higher than that 
promised in 1831. He asker\ loavt' to get them 
printed privately, with 100 copiAs reserved for Govt. : 
"I was givtn to undol'8tand all my labour would be 
fruitlese, and that the papers would eventually be 
looked up ... in the archivoB in India or England till 
destroyed by time, on A.~CotU1t of the groat expense 
and difficulty that would attond their publication .... 
The maps fur the Statistical Survey became totally 
uaelese, as the drawing paper did not keep, and 
they all had to be re·drawn" in 18354• 

Though the GoV!'. noted that the maps shown to 
the Council "did Capt. Jervis muoh credit", he did 
not consider the allce, already promised should be 

449 JERVIH 

inoreased. "The question should bl) referred to 
the Honl)llrablfl Court, and at! Capt. Jorvis inteodlt 
to prooeed shortly to England, it may be there 
settlod by the Home authorities. Tht' planH should 
be sent to the Hon'ble Court, copies being prl)vioualy 
taken here "s. 

The Dif'f'otors were inforrru..-d. 2.1-2--36, that "Capt .. Jcrvia 
h ... completod hi. statistical report on the Konlmn, And bllS 
fnrolshod us with an original lD"moir on the "'""nue aywtem 
nnd I"nd tenures, ... aocompanipd by .... tatistie&l tablt'll, ... 
.. nd by a volww or mups and pia ... which are bt.'&lltiluUv 
exeou~d ... : He . bad our permission to take tho original 
mnt.-nal ... ",th hun to England, and ... wo would recommend 
your Hon' ble r",un to allow him to print it. .. . 

. .. Capt. .Jorvis having fulfilled hi. cngl\gcment. W'l h&ve 
directed payment of the sum of Ra. 10,300, ... awarded to 
~m in 1831. ... We have sanctioned an outl"y of ntpoe. 
run,· hundrt:d and ,Sixty ~o C'nablt· him to mak(· Ruch copil"'j 
... .... hollld be left on the record ..... Th. original Ill"moir. 
~P'" ~nd t"hl"", bave been entrust<-d to ... C"pt. Jervi,. who 
will deliwr th,'m pel'80118Ily .. " H.· is not to print the work 
except with your Hon'blt· Court'. """ction .... We have 
cOll8('ntffi to tak" 50 copi ...... and at the ""m',' time ... 
exp ... · •• tho hij!he.t spn>o ... of the charsct.cr. profe .. ion~1 skill, 
.. nd talent. of Capt. Jervis ... . 

Annod with this introduction Jcrvis arrd, home on furl. at 
cnd of 1836, and "met many rlistinguiRhod sciontiBts [438-9 
4.;<1]"· Ho ""hmitt ... d hiB mcrnoil'!llldld tllApa to the Chmn. of 
Din·ctoI'B [ Jog 1 with d"im "'that the"" i. DO more important 
and difficult portion of the BritiJoh Indian Empire 80 exactly, 
accllrntely, and fully coUlpleted ... the survey of the Konkan, 
. .. whioh i. from ""ginning to end entirely now, and was 
mad" by myself, ... a.. ,,11 the natives who filled th" detail 
were in_tructed by myself" r 2~2 ]. 

H" claimed thl\t 1Li. trgn. "' ... in ..... markablo" coincidence 
with the OT"., whereas bi. only connection had b""n with 
Garling's to the soutb, and Sbortrede'. ,ery wild work to 
tbe north [7' J. .. I fed confident", he continued ... from the 
!'''p''rienee I gained in ... this 8U1'VCY, that ... nothing could 
preaJude the possibility of completing tho .urvey of every 
part of Indin with equal .. "Retne". ... in a very short ... time". 

H. appealed for .. sub.tantinJ grant to compensate for 
his not baving been gken maximlllD svy. wary at the time 
[U1, 352), and concluded with tht· ourious requost "that, as 
the _emor officer in the Drpru-tmcnt, your Hon'ble Court 
wiII .. ,for your own interest ... placo me in suob a situation ... 
may enable me to do justice to yoar favour"'. 

He WlIS certainly not the SSD!'. ofIicer in the dept., 
for that was Everest. Ht' had been appd. a&lt. 8UJ'VI'. 

25-1-23 [m, 126, 463 1, and disch. in 1830. Bedford 
in Bengal had been appd. 27-11-21, and served oon· 
tinuously as Rev. Survr. from 19-12-22, and BB DSC. 
from 11-6-32, whilst other Bengal rev. BU1'VI'8. had far 
more unbroken yeal'8 of service than Jervis. He W8II, 

however, accepted on his own shewing, and WBB two 
mont.hs later appd., "provisionally, Surveyor Gsnlll'Bl 
of India ", the Chmn. communicating the news 
privately to him in a letter of 23-8-37. In the 
official letter which followed, 20--9-37 [ 317 ], he W88 

told that "The Court fully approve your proposal to 
devote the remainder of your furlough to an atten
dance upon the Trigonometrical Survey about to 
be clUTioo on in Scotland, and to avail YOUnlOlf of 
the other opportunities ... of gaining a perfeot Im.ow. 
ledge of every late improvement" [306]. 

He was further granted donation of Ra. 10,000 
in recognition of his work on the Konkan rNy., 

1 m. Withyeomhe Raloigh chyd. • Bo BC. 069/1836 ( 287-90 ), 29--1-35. • 10. Cal. (4lI9--4O), Konkun Atlaa; 20 n-. 
••• [ 306]. • Jefv;8 ( 1114 ). • minute by Lord CIa"" GOVT, & C-ID-C, 6-1-3<;, BO BC. 660/1836 (2Il1-2 ); J ROS. XXVI, 18118 (OD%) ; 
msl'" orKonkal1. • Bo to OD., Re,'. 2Il-2~'6. ',J.rviB to OD" 10--7-37 ; -ll Do"",t St .. M .... oh ... "'r Sq., r .... ndon ; DDn. 40'1' ( 1-8 ). 
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ovor and above that promised in 1831 by the Ro. 
Govt., and paid in 1835. . 

The Directors were much impressed by th" maps, 
and wrote out to Bengsl that they were "connected 
with tri"nglllation of the Gmnd Trigonometrical 
Survey, .wd ... prepared for incorporation into the 
Atlas of India.. We shall forward the sheets for the 
observntion of the Surveyor General"'. But their 
geographpr, John Walker, wa.s lmable to make any· 
thing l,f them, A.nrl the Directors ha,1 tn call on the 
sa. to lIndertak" the task [ 307-9 ]. 

Ever('st looked for more than mere beauty of draw. 
mg. Ho I,ad already called for ,Ter\'is"8 'r"r"ords to 
be sent lip from Calcutta, and, like Hodgson before 
him, had found no evidence of their being aeellrately 
based on rigoroll8 trgn., nor of BC! upulous BVy. of 
topo. detail. The sections were "disjointed A.nd con· 
fused ", and t.he trgn. of Buch poor quality t.hat he 
refused to assemble them for the AtlllS, and aeked 
that Jervie should do this himself [Ill, 126-7, 203, n.2 
210, 463 ; IV, 308 362, 438 ]. 

This Jervis attempted after return to India at the 
end of 1839, ("oming over to Calcutta in 1840 to 
collect materialS. He worked on this compilation 
at Bombay in his Rpart'" time, but had to leave it 
uuflniRhed when he left India for good [ 30S-lo]. 

Mtcr hie appt. as "provieional" sa. he had pursu· 
ed his contacts in England, and in July 1838 a number 
of rlistinguished scientists addr("8I!ed t.he Direotors, 
urging that the 9vy. programme under .Jervis should 
cover "an improved topographical map ... BCCompan. 
ied by geological, statistical, and other information. 
... Experiments with the Tides, ... magnetio dip. 
... Verification of Stando.rds .... Pendulum observa· 
tions" [ 105, II7, 438]. 

They invited Jervis to addre88 a meeting of the 
Br. AEn. at Newcastle, 26-S-38, at whi('h he gave 
a general review of the progress of Indian surveys 
and geography in the past, showing a. surprising 
knowledge of the names of early survrs. He sketched 
his plans for completing "a. topogra.phical survey of 
British India .. .in about seven years" a.nd in a sup· 
ply. memo. recdd ... that the whole of the surveys, 
topographical, revenue, a.nd maritime, ... should be 
placed under the sole direction ... of the Surveyor 
Genera.l", who should be given a tea.m of over 100 
British Engineer officers, soldiers, and civilians, 
recruited a.nd trained in England, partly from the OS. 
[ 357, 362 ]. He had his lecture, with the scientists' 
"oodrei!& ", printed for private circulation and sent 
a. oopy to Everest in India.3 [317, 438]. 

Everar;t ha.d ta.ken hut little notioe of Jervie's 
official appt. His hea.lth was now much improved, 
and he ha.d every intention to remain until the Gt. 
Are should be completed, but. ho was stung to the 
quick by the oodree8es sponsored by the Royal 
Society, of which he W&8 himself a Fellow, whioh 
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ignoTl,d him and his wm'\<, and 1\S8UIOed tho.t Jar . 
was now on his way to Indi .. to succeed as sa.'. ~ 
retorted with .. series of savage letters addrossed to 
t~e Du~e of Sussex, who had headed the list of 
slgD&torles as PRS. [ 11. 438 ]. 

J.rvu. left England amid. choruB of good wish.. "w 
all "'gret rxtl't'melJ' .1er';8', departure. Ho h<18 ~ : 
our Counei! from th,' d .. y of his arrival iD Euro"", and bo~h 
thel"(" and 10 e' .... y otil!"r pia,,,, h ... hclJM'd fol"Wlll"d the C&U88 

of googrn.phy, ... nnd W(" .. ·joiee "t finding him .. bout to fill 
80 important .. p",.t .... Xurv,·yo. G<>nernl, when he will 
forwnrd Geogrophy .till nlOn· f.". •• 

A b"'at .. d tribute ,"m" from Burne. ill Kabul 2 .. 12-40' 
It I corcliruly congratulate you on your sllccrssion to thE" honour: 
able appointment of S\II'v"yor aenoml, and I wish you all 
~\ICOC811 ..... I often look back 011 ~'o\lr kindn .... in first instruct-
109 me m the u •• or tbe "oxt"nt, and turlling me out a 
thoroughbred 8lU'V('yor"6, 

Shortly ~fter his return to Bomba.y where he W88 

poswd n8 SE., J<'rvis-obviously unaware of the 
rea.ctions .. ,,-pressed in the Le/l"'8 to tIle Duke-wrote 
to Evel"l'st,. 13-·12-39, and got a reply that left him 
ill no doubt as to Everest's determination never to 
make way for him, but accompunied by a friendly 
suggestion tha.t they might meet. Suoh meeting 
never took place, and Jervie now asked that he 
might be a.ppd. Dsa. for ~. Inilla, with hdqrs. at 
Belgaum [ 317, 437-9]. 

His last hopes were finally crll8hed by I.he Directors' 
declllJ"~tion that they could not allow any In&terial 
f'ha.nge in the system of survey now officially autho· 
rised a.nd condul"ted by Everest. If Jervis were to 
suooeed as BG., his duties would continue restricl£d 
to trigonometrica.I, geographical, and topogra.phical 
surveys [318). 

In Aug. 1841 Everest wrote again "!lying that he 
would not he retiring till end of 1843 [325, 439 ]. 
Jervis thereupon asked permission, 25-1l-4I, to retire 
"from Dec. 30th next .... My hea.lth is greatly 
impaired, a.ntl has never be?m fully re·estsblished 
since I returned •.. m 18391 " [47l]. He sa.iled from 
Bomba.y n.bout 30th Dec., writing to a. friend from 
Suez, 19-1-428 • 

He continued actively at work till his denth. He bad pub. 
his Gt.ogrophial of. 8tatiBIial M ~moir 0/ tloe Konkuft at 
Calcutta'. In 11146 he edited a tmnslation from tb. G("nnlUl 
of von Hugel'. 7'ravels in AlJ8hmir'o. Be "Iso ed. a vol. of 
M.moi,., r uYOIJeB, &: Tra"""', illU8trali". 0/ tM Geograplog 
of. StaJ.iBlk~ 0/ Asia, on whlcb tb" Ca! Rev. of Jan.-June 1846 
writes; "About four years Bllo the Major projeoted "" imm("1lIO 
work on the Geogro.pby and StatiBtice of A.ia .. ,. Without 
abandoning the original plan, the Majo)" h ... adopted th •... mote 
pmctiooJ one of publishing a series of important works in ths 
form of Memoinl, Voyages, & Travels". 

His most va.luablc contributions to geography were, 
however, in the line of map printing. He had 
a.lwa.ys been inter!lsted in lithography, and "a.fwr his 
retirement ... settled in London, .. , setting up a litho· 
gra.phic preM in his ba.sement, Bnd turned out prinlB 
of many plans a.nd forms of hie own dosign for use 
ill India., including a. map of the Island of Bombay 

, OD. to H., Mil., 1O-'-3R ( tB ). • Vi.it "loo 'connpcte,1 witb hi. in!.t· .. '.t in missioll work. '.",. ArlrU. MS. 1~380 (,;) • 
• in 1,·tIo-. to 488., 1-8-311, DO'. ",rer to .Jervu. .... HO. of India; JABB vm (K!I4-5). • nus. to Ho a<'O Hoc., Jen';. ( 214) . 
• ib. (215). '.Jervu. ( 218 ). • ib. ( 1:m-42 ). • PrrJfII, BD tk" Sot .. May 11140 , I-U9 ) ; Aag. 1~40 ( 7R-O ). '·RaS. 
p,.., llV ( US ). 



NOTES 

118 surveyed by Captain 'rate, and also a one.inob 
pargana map [I1I. 168; IV. 313.469 rv. 313. 469]1". 

A letter from Bom bay, I1H>-43, ooknowledw. "th. 
beautiful m"'p .... of Bombay and Bokhara. They arc exoellent 
specimen. of lithography .... Vou mention being about to 
commone" the map of tho /{outh KonklUl. We I"we hBd the 
Tanna Volkctoraw alrudy Iithogmphed, ... and there is 
now in p"'pamtioll in the Chief Engine<>r'. office the Rutns. 
giri Collectorst.-. The ... are on the scale of four mile. to an 
incl~ but ou.ml no comparison with your specimen'" [ 306]. 

H. otIe .... d to litho. m&ps ror ASH.. but they pref"rred to 
Jl"troniZl' lonal pr,....,", even though the work would not be 
'" fin<' .. .8 Ihltt by Jervis'. 

H. w •• himself "an exodlent artist wit.h pen and ink, .. , 
and .. ,"0 in wI\!<'r colou ...... and udmit. "" "we for geograpbical 
pllrouits. the pro.ctice of all the artistic m('1IJIJI in aid of the",,
lithography, engrltving---a.s wpll ... matb('mut·icB .... The beauli
foIart of lithography which I had practised as "n I\flillklU" since 
1826 engnged my particular attention and I .".'cni:k'd the 
Bokhara Md Bombay ml\ps among the fir.t, and then .. plan of 
Peltin .... I tmin .. rl a number of p ..... OWl to "arryout my view •• 
and formed a .mall bnnd of artist. to p"'pn.re and publish .. 11 
th.t is known resP"cting the geography of Asia'" [293 n.8]. 

About 184S, however, a "shortage of funds compelled him 
108011 bis pre." and most of hili library. In 1847 he ""Wed 
iD CIifton, Itnd put in hnnd " ft·inch surv.y ol Bristol which 
had to be "bB",loned ". His greatest opportunity t{) turn 
hiB talont-s to public sp,rvioo WaH yet to oomo. 

In 1846 ho had poilltc(l out to the Foreign Office-without 
result-the nood for sy.temILtio colln. of infu. about the 
geography of foreign co"ntri.... "A depBrtment for the col
lection of information about ooloni08 and foreign countries for 
military purpeee .... undor the title of • Depot of Military 
Knowledgo' [had booll J" Lranch of the Q .... o.'. depart
ment" ~inC8 1~03. 

"On the outbreak of the war wiLh RU8Sin [ 1854]. 
the Anny was. however. quite Improvided with maps 
of the thtJ8tre of operations .... Mnjor Jervis was in 
Belgium, and while there WOB fortunate enough to 
obtain copies of the Russiun General Staff map of 
the Crimeu, und the Austrian military map of Turkey
in-Europe. both Yflry rare maps. &8 they were jealouely 
guarded by the respective war offices. ... 

"Major Jervis. who had already transliterated and 
trall8\ated t.he HussiUJl one. hurried home. and laid 
his maps before the Secretary of Stato for War, 
pressing the Government to aut.horize him to re-
produce the maps fnr use in the Crimea. ... There 
W88 no precedent for snch an expenditure .... and 
Major Jervis was informed that...if...he would re
produce t.he maps at his own cost the Government 
wOllld purchase as mnny copi!'>l as they might think 
doeirable. ... . 

"Taking an office in Adelphi Torrace,90 expedi
tiousy did he work. that an English edition of the 
map of the Crimea. in ten shoots. printed by chromo
lithography in blne. black. and brown. WRB in the 
hands of the ... staff before they landed in the country. 
At first the Government purchased but few; the map, 
bowever. was found 80 invaluable at the _t of war 
!.hat large numbers were eventually beughtA .... 

"Major Jervis continued to preu ... the importance 
of instituting a Topographical Department. and .. ,OIl 

!.he 2nd Fobruary 18115. was rewarded by ... the 
IIIlnction of the Treasury fOT the creation of a Topo. 
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f,'Tnphi"ul und Statistical Department in connection 
with the War Office. and offering him its superin
tendence. The department was first housed ... in 
Whitehall ... and at 9 Adelphi Terrace. Snbae<luent
Iy. 1st August 1856. it was moved to 4 New Street 
Spring Gardens. • 

"0" April 3rd 1857 Colonel Jervis died. and ... 
subseqnent changes led to ... t1le Geographi('a1 Section 
of t.he General Staff" •. 

JONES, Willium. Ben. Engrs. 
h.O-1O-12. d. 11-2-71. 

2/1.t. ~12-31 ... Capt. 1-1-04; 
l't't. no HOD. Maj. 19-11-00. 

Son of John Edward Jono., M GeD., R .... and Lou· ... his 
w~ , 

N. Addis('omb(', IM30-1 ; Cbllthllm, 183~. 
l<m"lly (88/182); Hodson, II ( 569-70). 
1833. wilh s & AI. Delhi; IR34. on Shekhiiw"ti expn. 
4--.>-35, .. ppd, 2nd. Asst. llTB.; "My n&me W,," in Gen~ral 

OnIcrs of May 6th. On finishing the 8urvey of eawnpore 
( May 28th) [448] I proceeded by dalr. to Futtehgarh, where 
I joined WIlugh. partly in the hop". of getting .. wrinkle or 
two from him, and a.Ieo in the expectation of being a.Il ..... ed 
to draw my pay from the day I joined him (JWle 1st) ... . 
OD .T une 4th I got your orders to pl'Ofleed to Head Qusrters 
at Dehra, wh,'rc I march."fl on June 22nd .... 

.. Vou h ...... rloubUo,," seen th~ comet; he has got a famOUB 

t.illl. I finlt onw him on the evening of the 12th. Whose 
rouw is he following'" j 

1836--7. emp. on Ut. Arc under SG. [15. 39. 41 n.2. 
154, 316. 330. 435] ; IIBStd. at meaat. of Sironj base. 
Nov. 1837 to Jan. 1838 [ 53 n.2 ], and then givlUl ch. of 
Kararu Merdl. series. He reached the starting point, 
s_ of the SOil R. in Rewah. in March 1838. Mter 
selecting 6 stations, took party into AllahAbiid for 
railll! [6<), 141]. Starting out again on 1st Oct .• the 
whole party was overwhelmed with fever. and re
turned to AllnhiibiKl. sa. ordered suspension of 
opns. Nul called Jones to join him at Kaliina. where 
he and Barruw W~I'e working on the astr. circles 
[ 133-4 ]. 

l:Ipcnding rains of 1839 8t Hlithipaon ... pplied in Aug. to 
be 8t'nt on activl' serviOl', "having observed in General 
Ordere tbat " body of troops h .... be<>n ordered to ... the vioinity 
of ,Toudpore, Bnd Ihat tbere i._ " poesibilityof active ... rvioe. 
I w"" pre\·ented hy •• rerc iUnesa from volWlWPring my 
""rvices 8t th~ time the troops wt'rP ordered to Kandabar. 
.. nd, .hould I allow thi. opportunity to paas unnoticed, it 
ml\V "ppear that I am loo muc.h absorbed in my p ...... nt 
"mployment 10 .... ·coUoet that I am a ooldier'" [357 J. 

Govt. refUJII'fi to rei ..... , eith.'r Jone. or Rrnny from thpu
~vy. dutif's, and in Oet. Jont'~ apt out to l't"Sume work on the 
Kamrl\ seri.... His he"lth broke down Y"t again after the 
tirot :l ma",h •• , 8nd h,' had to return to hdqrs.. and ..... 
a.Ilowl'd to I'f'mrun in the hills [b8~]. After 12 month. at 
MWlBoori •• his scrviOO8 _re replact-d "at the dispoeaI of the 
Comm8I1drr-in-Chief1" [ 35.1-<>, 3"7. 380 n·s1· 

Frow l8"~. employed on cana.I. in RohiIkhUld1o• 

KEWNEY, Hf\nry. 
b. 19--6--10. 

Ben. Inf. 
d. Kamil, '-1l-38. 

Ena. 10-&-28 ; Lleut, ~. 
8eo ef Jonco KeW1lt'y. of Nottiogbam and Gnm~ 

h..mr. and Charlotte his 'Irift-. clau. of Rev. Dr. Tboe. sv.w." 
_tor of Hareton, Leics. 

',Jorvi8 ( 113-5), lib. ( 219 ) : from See, to Govt. IJASB_. :DD: prop. of 6--11- & 17-I~ (oniv 1'0 'Jerrill.fI:I. 
171 ). • Imp Lib M .. P. ( 1114 ) • Crim~a ml\~, 10 .Iu'l't.. • Fri~ ( .. 12)_ 7 to 80 .. 17-10-3.'1; DDD. 37" ( 7-9). lb. 
(2.l.;-~ I. 1r.~~ .. :I!I. I HO ... 202. 2~ fl ~Il. '0 ~ 11'1' . • ~.l" J. 1847 ( ni). 



KITTOE 
SI 

Hoo..on, 11 (fi93). ; Punjab lMcp1l8. ( [9(\). 
1832-3 •• opns. against Kols .o.nd Chua)'. in Chota Nigpur. 

[.474 ]. \ "ry mode:8t about IU8 useful rouJl:b .vys. [26~]. 
I fmr th .. t ~t IS but a very medium production in 

~very .p .. rt, partlculo.rly the writing of the n .. me •• in putting 
ID wbioh I fO~tnd my h .. lld so out of pmctice. '" If fault i. 
found, ... I thml, I could maoage somothing .... ther neater. 
!os to th,· "';Irvey .... ~ wo.a completely unpreparod to ms.ke 
It. and enti ... I)· d •• hlnt..' of instrumentAl but Buch .... I 
oo~d, on the instant. mRke up wi th the .... isu.noe of native 
mlStrye"l [3M J. 

His m.a~ "rc ch'ar and legible. nnd one i.. decoratt-d with .. 
bold ~rti.I,'C skdch of the loonl people. 

183u. D.<)"O, Pre.dcy. ; 1836, t" M",lwa fd. force; emp. on 
.,.y. Bengal "nd Nsrb .. da ,· .. lIey; Sopt. 1838. to Army of tbe 
Indus, but .. committed 8uicide in .. fit of temporary ios&nity 
brought on by overwork". 

KITrOE. Markho.m.. Ben. Inf. 
b. 1~1l-08. d. 18-4-63. 

Ens. 13-1>-25 '" dism. by ctml. 12-12-37'; restored 
from 21-1-39 '" Maj. 5-5-JH. 

&>~ .of Robioson Kittoe, RN •• and EIiz& .• dau. of (',"0. 
DomuuCUB. 

ID .. Calcutta. 12-Jl-35. Emily, dau. of Maj. Robt. Ch .. lmers 
( 1 7~S-1840 ). Ben. Inf. 

Hodson, n (603-4); Colcsworthy G\'ILot. portrait with 
pl&netable. • 

183s-47. frequent cootributor to J ASB.· 1837-8 Cur&tor 
""d Lihl'lLrian ASB. ., 

6-10-36. 8u~mi!8 jo~1 of travel8 in Ori ..... with reports 
On co."l dcpo,:,!!8 ; 1837. Wlth regt ... t Cutt .. ck. visits To.Ioher; 
lublDlt speclDlen of "good glistoning coal". found .. t depth 
of 13 feet; 1838. deputed by Coa.I & Mioe\'IL1 Com., to 
esplore the supposed coal fields of on ..... ; "left Calcotta 
by dawk on the 23rd February. ' .. I carefully examined the 
bed of the SubaoriJ<a. but could not discover .. ny ... ooal". 

00 return to Calcutta. deputed to complete s"y. of Sam bal
pur-Midnapore road, left uofio'shed by death of Geo. Abbott 
[ 416]. "I left. Calcutta for <?nttack by dawk on tbe evening 
of t,he 17th April. where I o.rnved on the marning of the fifth 
day. I tl'ILvelled at night. . .. I went 00 to Pooroo where I 
remained three days. being completely overcome with the 
fatigue of 00 much dawk t\'ILvelliog. for it w .... but lately I 
had returned from my tour In on.... in search of antiquitie8 
coeJ. and mme\'IL1s, eto. • 

"I left Poo"", 00 the evening of the 26th, and reached 
Koordah early on the following morning .... Puddum talsow. 
on the opot where I had eocamped when with my regiment 
In June 1837". S .. mbalpur M .. y 4th till 23rd. perambulator 
aod comp .... 8Vy. [2"9]. 

Returned to Calcutta in June. having t\'ILvelled .. upwards 
of 2.100 mile8" between 16-12-37 Rnd 5-6-38'. 

1842-4. furl; from 1844. on road construction with Pw». 
184S-63. on special arehreo\. doty. Bihir and Bena ... ; 

.. nth. of Archiledure oJ HindU8la1l. 

LA...VDERS, A. H. Mariner ( f ). 
1834. J. H. Laoders appears ... Mariner in ship ForIh, at 

Calcutta. 
pr. kin to J. E. landers. in Assam in 1846. and to 000. 

J. E. La.nw,rs ( 1802-115 )--i!On of James Laoders. coal meroh. 
of Culross. ro. Fif&-of Ben. Inf. ; MS. Bnd ADC. to Preedt. of 
Couocil. IlelUlal. 1838; Hodson, m ( \1 ). 

HI3\J-40. A. H. IAnders .h.wo ... "apec;"1 .... i.t .. nt" in 
PA.'8 office in the Khiilli Hills'. ..od d_ribe.I. .f A 8 B. IX. 
1840 ( 202 ), .... "a practic,,1 gentleman who h .... boon appointed 
for the ouperintendeoee of coal mim'" in Rylbet and A .... m ". 

Feb. lW>. "Capt. A. H. Laoders" sailed from Caloutta for 
lIoulmein. 

11&10. 1117 (67). ill .. n undated mnp of the Shan country 
""yooo the 80.1"'''''0 by A. H. Land,'rs r 265]. 
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LAWRgNCB, Henr.v Montgomel'Y. Hen. Art 
b. o.ylon. 28-6-06. d. LUCknow 
4.-~-67. of wound received 2nd July. ' 

2/Lt. 10-5-22 ... Lt Col. 1~5-56; 
Brig .. Qon. May 1857 

Son of Lt Col. Al""nod"r IM"wrcnee BM 77th Ft d 
Catherine Le~itia hia wife; eld. bro.· of John La";re~n 
( 1811-79 ). ViCeroy of In<Ii .. IM63-9 '" lot Baroo. oe 

.od. Foyl. Coli .• Londouderry. Jan. lRI5 to June 1819 
Wlth 2 bros., Alo" .. Will. and GOD. St. Patrick; JoW: 
followed 182~-5; thl'lr unci", Rev. J .. meo Koox w"" hd. 
mn..l:itcrB. I 

1819-20. their father lived at No. 2 Bellcvue. Cliftoo. and 
Hpnry aod John attended as day. boys a school .. t No 2 
CoUege G"'en kept by Rov. J ameo Gough'. . 

Addiscombe. 1!!20-2. 
m .• Co.lcutt ... 21-8-37. his cousin Hooor;". dau. of Rev. 

Geo. MarshILll. reotor of <Arnodonagh. co. Donegal· oho d 
Mt. Abu. Rajputiin ... 14/15-1~54. •. 

fly co~cidence. He~ Lawrence ( 1790-1887). lien. InC .• 
m. Hooon ... clau. of /:jam. Hodgsoo. of Richmond, Surroy. 
Letters olten weot wrong. ' 

CB. 1846; KeD. lS4!!; ADC. 1854; Auth. of Adventu,,. 0/ 
an '1fiar i1l IM Bervice oJ Runjett Sing". fiotioo, 2 vola. 
Loodoo. 1845 ; had a ready pe~. and was frequent contributor 
to pre88 [ 440. 453 ]. 

DN B.; Dl B.; Ency Brit.; Indian O:JIGOrB; Edwardsa· 
Ruk,B DJ India; Blunt (224-6/866); Hodson. m (26-7): 
MorOOo; Punjab 1"""1'718. (202-3) ; Portraits. at 10. Foots; 
( xiii 0.12; 213. 214) ; at rn., copied from Doe by Ifu.ksee in 
Nat. Gall .• Duhlin ; at Foyle Coil two oil paintings. 

Founder of Lawrence Schools. Abu. S .. oilwo.r. Murree and 
NiJgiri Hills; m. Saoii.war. • 

lIurmese War. 182~. shared teot with Fordyoe [ 443]; 
1826. leave on moo to Peoaog. meeting Philip Jackeoo [m. 
403 ]; Aug .• furl. to Europo 00 moo from ~pore; IS28 with 
Fordyce spent oome montilB with os. III Ire\a.nd i 90]; 
returned Co.Ioutta Feb. 1830 with bro. John "od Bilter 
Honoria.. 

1830-1. at Karoil with hia bro. Georgc. of Ben. Cav .• 
James and 8&unders Abbott. and James llriod. On Qeo, 
visiting Siml ... he asked 00. to "ppt. Henry to rov. svy.; 
Simmoods also wo.rmly oommended Lawreoce and Fordy"", 
and W&8 &Sked by 00. if they Were relations of his [ 468]. 

22-3-33, appd. Asst. Rev SurVT.. taking oh. of 
MomdibBd svy. during Browne's absAnce on leave 
[214. 321 ; pI. 12]; recdd. by DSG. for independent 
ch. ; .' his successful experiments with the khusrah work 
have frequently brought ... this young officer under the 
favoura.ble notice of the Board7

" [7. 362-3]. 
Oct. 1833. raised new pany for FaITukhibid BVy., 

moving it in to Gora.l<hpur ( E ) at end of 1835 [215, 
225. 234]. 

DSG. compared Lawrence's outturn for 1833-4 
v&ry favourably with that of SimmondB in AzamgBrh. 
the general conditions being much the same. 
Lawrence's "operations commenced lata, and .. , 
JI1l,tive establislunent we.s formed and inBtnlCted 
during the seaeon of field work. For the first tbroo 
months. moreover, that officer had two most trouble· 
Bome ... office &88istants (since discharged), Bnd 
afterwards two inexperienced lads in their place 
[388-9]. Yet, with the addition of the combined 
khllsrah work throughout (from whioh Ca.ptaio 
Simmonds WIIB wholly relieved until near the oIose of 
the see.son), the area professionally surveyed at 

I to oWl of the JoInt Comn .... 2 3 -S2: Ulm. 282 (79). 'A. J. xxv .• 1838 ( 2,.0 ). J "'KIO. 411 (4;;-7), Houl.,.. ("hot. 
Nit!pur; 63 ( 23), Midnapore to Raipnr. 160 m. W. of &mbaIpur. • B dr A Dir '" AR .. II'I4fi ( 70 ). • Fo,\'h- ('oIl. 1''''''' 
'Button ( 306). '" Bri.oIol Vir .• IR17-21. 'rn!0. to Rev. Bd. Wl' •• 9-7-33; &TO •• 2-9-33 ( 17). 



NOTES 

Futtehgurh exceeds that of Azimgarh by 129,000 
&Crest" [21:2,224], 

A mall of great physical energy and independent character. 
many t .. I •• ha". ht'en .. ,conlt·d of bis survey life. It w"". 
probably Sa.md.n< Abbott who writea; "The knowledge I 
bad obtaim·d of surveying at Addiscorn\", w,,,, only ... the ABO 
to the soif'ncp of tht-' IWvt'lUu' Sllrw'y of InltiA.. and in tRaching 
mE' he llfwer !oIpnr('d hiln."'l'lf, but, having taught me, he never 
did anything I rould do for him i ~ I 7 J .... 

.• Hi. p-eat strongth !lty in ubiquity. Our survey covered 
a I~rgo an>lt. Native. were "xtenaively employed both in 
the BcipntH'o ."rvey which laic! down minutely the boundary 
of each dUag'o, its topogr-.tphicn.1 ft'R.tW't>s, area, etc., ... and 
tb. ti"hI SurVl·Y. when'by each ti .. I.1 WllS m{'asnred .. nd mapped, 
itAI produce, aoil, and capabilitie" ncord .... l, and ita total area 
oomp .... d with that of the Mcient.ific survey [ l]l ; pis. 8, [2 J . 
... A wick field for "b,,"" and peculation lay OpC'D .... 

"His t heodolil<' surveyor h"d "xl< Irted money from landed 
proprietors by pn·tending th .. t th.· ne{'dk ... woul.1 not act 
until it f..tt th,' influence of silvc'r, on whioh U ... deluded 
Z&mindnr, having plact·tl a rnpce 01' two on thc' irultrumcnt, 
by R sly tOllch tIlt' np('d} .. WR.H m:Hlf' to fly round to it~ pole .... 

.. He gave himself little re.t, CVl'n ILt night. I w ... called 
up .t .11 hours 10 tak" " meridian altitude of Sirius, or .ome 
othrr stur, lor the latitude, or an elongation of Pol"ris to 
lest our meridian line, and not infrequently, more for fun 
than utility, for a lunar observation, which we clL\lNI • hum
buggmg t he stars' for we could seldom come within 20 miles 
cf our exact longitude, and W!('d to wonder how ouch very 
uncertain observa.tions, with their intrica.te CAlculations, 
could ba turned to account at sea [!U, I 'J 1 ]. .. . 

.. On one occaaion after his marriage. we had to enclo .. 
• large tract of the Dhoon [in E. Gora.khpur J, "t a ..... on ... 
wben Europeans had neVer venturt·d to expOl!e thelll88lves, 
80 b. took one side of the area. himself, and gave me the 
otber Bide, and we were to meet. It w .... a dense jungle ILt 

the foot of the Ncpaul Hills, interesected with belt. of fore.t 
trees, 0. famous tiger tract. Fires were kept constantly 
lighted to keep off the tigers and wild elephants, ... and it 
WILl! not till II or 12 o'clock that the fog cleared sufficiently 
to permit of our laying a theodoJite. It was in ouch a tract 
tha.t, after 3 or 4: days, we oonnected our survey, a.nd when 
we met, to my .urprise, I fmmd Mrs. L .. wrence with him'''. 

He devised his own punishment lor the ru.isd,'meanours of 
hio mun, having no patienoe wi.th forma.! pro<l<'dure. .. A 
native aurveyor who refUBed to go back 80me ten miles to 
... viae a seriouo error ... was mi.d upon .. uati"e bed, ... and 
carried by bearers to the spot, where he was turned out to 
nctify his error. Th,' IUilll was obstinate, refUBed to re· 
oboerve his angles, and returned to oamp .... Lawrene<' 
onIered him up into a mango tree. where he kept the recuaant 
guarded by two burkund..,es with drawn swords until hunger 
ohanged the mind and temper of the surveyor. The man 
ultimatoly proved an excellent worker". . 

He had specially applied for Abbott to be .. tW. to .h18 svy. 
for training, that be migbt tske sick leave to the hills m M&I'Oh 
1837, when he went to Simla for seveml months [3(0.;, 4 [7 J. 
He lik.d to IllJ[,ko touoh with men of position, lUld had ideas of 
biB own on many 8ubjeots of high nill.itary or civil polioy, and 
w .. not shy of putting them forward, eitber in int<.'rview or 
on paper. EVl'n the SQ. was oriticised; U I a.m Dot unaware 
that D.Q.~[.o.'. do ocOO8iona.!ly make rond ourveys, 8~d 
IOmetimes eVl'D venture on a. cantonment, but .•. we a.re ehU 
without pla.ns of the greater part of our rew stations, and 
oorrect maps of the few military roads in the ooun~ are 
aoaroely procumble. Of the different surveys now gomg on 
throughout the country but little la known. • What is the 
Grand TrigonometricaJ ahout' is 0. question oftt>n GBked, and 
worth the Surveyor Genera!'s while to .. nswer [ 14<>-1 J .... 

He BOon attracted the attention of the Rev. Bd., 
more especially tha.t of Merttins Bird, who WOB most 
anlrious to increo.se out· turn of svy., and thereby 
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speed up and choopen the settlement of revenues. He 
found in Lawrence a willing co-operator, and in 1837 
illBued instns. from the Rev. Bd., without consulting 
the DSG., whioh effected an annua.l outturn of 3,000 
sq. m. for eaoh party, instead of the previously 
aocepted 1,000. This was of COUl'B6, at the expell88 
of precision that WOB of small importance to the l!8ttle
ment officers [214-8,321-2,421,468] . 

"The Board ... availed themselves of.. . Capt. Lawrence 
pe.ssing thro' AlJahabad on leave to discuss with him 
in the fullest JllBdlner ... regarding the details of the 
establishment. Capt. Lawrence is one of the moat 
experienced and zealous of the officers ... on the survey, 
and has conducted the complicated process of double 
survey more successfully, perhaps, than any other, e.nd 
hOB certainly entered more entirely into the BOIU"d's 
views. Capt. Lawrence is prepared to guarantee .. 
oomplete survey of 3,000 sq. miles per annum, whem 
the villages average one sq. mile each [217-8,234]'''. 

Bedford, DSG., disapproved strongly of the change, 
and deeply resented the share that his young subordi
nate had t&lcen in its introduction, but opportunity 
came for his tr. to the Lower Provinces, and tension 
was relieved [ 216, 322, 420]. Ja.m.es ThOI!l8.801l, Bee. 
to NW. Govt., writes to Lawrence, 15-5-38, welcoming 
the new scheme [ 471 ] ; 

.. Bmvo! Hip, hip, hurrah! for the Extended Survey 
.chemo. It will be exoelleut to floor B- ... with a rew round 
figures of four plaoes of square miles. I only hope Moni
gomery' won't let you off cheaply, but scrutiniz~ your mlO)IO 
to the north. N."t to the pl,'",urtl of flooring B-would 00 
that of cBt<Jhing .. o",ok surveyor tripping ... , I am gl&d '" 
find my position for interposing Montgomery between Bird.. .. 
and you, like" slice of ham Ix,tween two erutJta of a sandwich, 
answe'" so w,'II. I should enjoy a mpeting between you 
tJrnot. on aoy profe .. ion,,1 question: Captain B-slso joining 
hy apeoial invitation. I think Montgome:r:v ,~nd I wollld 
have hard work to keep you .. 11 111 your chnU'8' • 

Oth,'rs besides Bedford diaapproved of this urge for apeed; 
.. A broth,'r om.,·r and cont,·mpornry' ... broke out in loud 
vituperation against La"",:n.. for doing 80 ~uoh work, 
saying' his confounded zeal had gtven th"m tW1ce .... mnch 
work to do as formerly; that llr. BinL .. had hauled them: 
over the coals for not doing more work, and pointed out thl.t 
Lieutenant La.~·nct'. hlld done twice tht' amountil

". 

Lawrence was on lea .... in Simla when Honoria Marsha.ll'. 
ship anchon'd off Calcutta 8-i--1l7: she wri~;; "~enrJ: had 
had sovere ilIoe .. htst September [ 1836 J. Wh1Ch ohhged him '" 
try change of air, so he went in MIl.reh to the Hima.!ayas' .• :. l!~ 
was with me August 17th: August 210t we we.- mamed • 
Sept. 5th, l'mbark"d at Calcutta [ river journey ]-],longhyr, 
2nd October--to Gomkhpur-{·amp. 

18-12-37. "Henry i .... on the lWwnue Survey, that la, 
surwving accu .... kly the country with 1\ view to the fair 
aase.sment of the revenue which chiefly ad",s from a tax on 
the mod. He i. tho ltead of 1\ l~uty. Th .... e gentlen;ten an! 

his ....,;.tants, b.Bid.s an otlle<' wbere th"n' lU'e Eogliab ~ 
and half.caate young me.n. "nd. ~me hundred of the native 
establishment for me ... unng, wntmg. copymg . 

.. We take the firtu about t.he linit Ootober, and remain 
in camp till Mayor June. H,'nry and ~ ~ta ha ... 
detached camps at different pointa of tho dietnct, ... and !Ill 

e&oh I'Mt i. finishe-d, our camps move. Laat year He.:I 
survt'yed I 400 square mil ...... We are on the ev.. of a m 
of 200 mil~s; thi8 dlstriot being finished, Henry ill ordered 
to Al\ah .. bnd" [ u6, >lb, 234 J. 

. (~81 et ) 'EdWBnles ( 171--.5). • from Rev. Bd. 
1 from DSG., 12-11-34 ; BTO., 20-11)...34 ( 411 ). 'Ind",,, 0t' - . .'ltq.. k'n~ [ l>< n I J • E~wanle.s (lIS n. ). 

I"t 6 " - - OC W!\8 now wor I l"I -... • WP., J 1-0-37; Bdwanl"" (S." 124). Collr. AU .. h .. bM., where wreu f I tte d diaries of Honoris Lawrence. 
'pooaibly Shakeepear [ 465 J. • }o;dwBnlos ( 85 ). • lb. ( 11»-12) ext['Q"ts rom 0 rs an 
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11-2-38. "Our marcb of le.. than 200 mile. oocupied 
nine days .. ,. W,· do nothing but t .. ",.l. Since II~ft England, 
.:(('ept lor the two month. I was at CosRipoor'. I b"ve only 
been for" few days at a timl' within a bouse, and very •• ldom 
00 mucb as a fortnight in one pi"" •.... Hitherto I bave 
acoompauied him .,·ery""here [ ~53 1, ,,,,d bave •• ldom been 
even for a morning p ... ted fmm him .... We sit almost in· 
variably in the same tent, and <,ven tbough I may not inter· 
rupt him by speaking, 1 eall .it by him, following my own 
ocoupations, while he work. Ht niB maps and pa",''''' .... 

.. Hc is thirtv,ollp. but looks older. i. r"tbl'r tall, verv t·hin 
and ... lIow, and has "Itogethe,' an appearance of wo,"e 'heaJth 
than he really h"" .... '·er.,· active and alert in his babits 
but very unmethodical. A. to dress and e"terMI •. perfectly 
.,....ole&3, and would w .. lk out witb a piece of carpet ahout hia 
sboulde ....... readily as with .. coat, and would invite peopl. 
to dinn<'r on " oold shoulder of muttoll as to " fenst ". 

Allahiibiilf: 3~'}..38. "Mr.-is a hroken·down surveyorl 

whom Henry i. trying to re·'Rmbli.,h. I f"ar with little prospect 
of 81lCC('~S. 0" Mr.-is 0. ca.rel(,8t1, l'xtravagant, man, but hill 

wife is a quiw nice little woman, ... hR.\"ing just IO:1t lwr only 
child. Ro w,' have .. ,ked them to .pend Rix months witb U8, 

Henry giving him work". 
Wl\rnoo for nlil. S<"rvice. handerl over ('h. to SltunderB 

Abbott; joiner! unit Itt Karni\1 Oct. 1838. hut founr! it 
was not destined for the front line [ 226, 368]. 

H--I-39, 8ppd ...... '1·. to PA .. Ludhiana, and on 21st to civil 
ch ... t }'erozepore ; 31-3--40 ....... t. to AGO. NWF. 

He had f~w compunctions "bout Ipaving the sun'''y for .. 
politiMI career; he was wi .. ·• for tbe l'l'V. SVyR. of the NWP. 

we", clO!!c<i down during 1842 [ l!LJ]. His bra .• Jobn WTiles 
to him, 21-1-39 ... You are well out of the Surv~y; besides, 
the politicaJ. is tbe Lest line". Anothe .. civilian wrote to him 
him, 28-1-3!J. "Lord Auckland .... y. there is a g",at d.al of 
diffe .... nce Ix-tl\'~en knocking about with a theodolik all the 
hot w(·8Ih(·r. living in tent. nine. month. out of the t.welve, 
and Bitting with onc'. heels on tbe table pl"ying civilian, and 
that bc "'i11 not giv~ for the }'erozepoor "ppointment more 
t~&Il a cOlll!olhlat<-d allowance of .00 CUP""" [ .. month )a. 
Yon must, tbe ... ·fore, determine whetber you will ,,'main at 
Ferozepoor on tbat. or go back tn the SUI'V(·Y. I suspect 
you will remain, for you are in tbe w .. y to future promotion 
and distinotion in the political line, whicb you would not he 
in the Survey""'. 

Held oucoeasion of important pol. posts [4[7) the l .. ot he. 
ing Ch. Cmnr. and AOO. Oudh from March IR57. where be 
perished in the defence of Lucknow Readey. 

LECKIE, John Davies. 
b. 26--3--12 

BD. Inf. 
d. 3--10--72. 

Ens. 5--4--28 ... IIt.·Maj. 20-6-54; 
rut. 88 Hon. Lt Col. 16-12-;;6. 

Hon of John Leckie, of London, late mereh. of Bombay, 
a.nd Ann Maloolm his wife. 

m .• 20-1145, Henrietta Matilda, dau. of Sir Henry Tbos. 
Oakes, 3rd. Da.rt. ; Bhe d. HoutUses, 11-6--81. 

Jan. to Nov. 1831, with Bum.o from Miindvi, in Cuwb, 
np the Indus and Punjab rive .... to Lahore and SirnIa [~43. 
274,424]. being then recalled to Bombay; "young. actIve, 
and intelligent". 

Employl"l later on pol. duty. Gojarit. 

LEECH. Robert. Bo. Engrs. 
b. 7--12--13; bapt., St. Helens. 
ll. AmbiIa. 2--9--45; MI. 

2/Lt. 8-12-31 ... Lient. 28-4J-.38; Maj. (Iooal), 7-8--38. 
Ron of Ricbard Huddart Leech. St. Helena c.s .. and EIiza 

Ilia 2nd wife. dau. of I,t. Andrew den Tuft", Bt. Helena InC. 
ed. AddiBoombe '" Chatbam. Conolly (106/98)'; Punjab 

In''''l'n~. ( 2(4). ('11. J)pc. 11142. 
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1836--8, with Burnes from Bombay to Bind, od 
up Indus R. on 'commercial" mission to Kabul 
being responsible for mH. recce. report [426]. With 
Lord, visited Multan when passing Dem GhAzi 
Khin. With asst. James Nock [278 n.4], survd. 
Khyber PaB8, returning via Kandahii.r and Bolin P_ 
[244. 277. 2 79--80 ]. 

1838-9, with Army of Indus to Kandabar and PA. tbere' 
1841-2. on pol. duty, taking part in defence of Kalit-i: 
Ghilzai·, till relieved by Nott's force, Aug. 1842. 

A devoted student of languages, prep"red grammars and 
vocabularies of languages of Punjab--Baluohi.tin~bi!zai_ 
Ha.ziirn.-and a paper on Sikh n·ligion' . 

1844, 1st Aeat. to AaG. NWF. at Ambii.la; submits map of 
.. the Kuruk Ghetr", acknowledging loan of svy. insto. by 
Ahbott, alld b.lp of .. tbe Rajabs of Pateal .. and Jheend, and 
tbe Surdwna of 'l11anesur, for their ready permission to 
onrvey sucb part of their territories" (417)'. 

JA8B. XI\' (oiv \, 3-10-45. "'grets his "sudden death ... 
from eX(}(~88ive mental lahour tI. 

LLOYD, Richard. Bo. Mar. 
b. 1797/8. d. 1~1I--77, aged 79. 

Mdpn. 14--11-14 ... Comdr. 13-2--33; ret. 3-S-42. 
Mar. SG. 1833-49 [,6t n.41. 

m. M .... i", dau. of Daniel Rosa (178()"'1849), Mar. SO. 
[m. 409]; sbe d. 15-3-41. aged 28. 

Markham ( 27-28 ). 
Low. I, on svy. under Daniel Ro .. , from 1823 [1141. 

1833, survd. inland wate .... , Arabn; 1835, ourvd. Hooghly 
R., from mouth to Caloutt .. , connecting with base-line on 
&rrackpore Rd; cbart pub. London 1839 [ 114, 201 D.4]. 

1840, completell svy. of 8O".face. Chittagong to Hijli in 
Midno.pore, reporting .. swatch of no ground" off mootb of 
Hoogbly [ 267 J. Survd. Cbittagong R., and parts of Mergui 
coast and archipelago. 

Succ. as Mar. SG. by Comdr. Robt. IJoyd. 

LOGAN. George. Asat. GTS. ; uncov. 
h. c. 20-5 -09. 
Ii. Mussoorie, 10-6--54; Ml." 

eh. of SGO. oboy .. Caloutla. 11-3-31: 2nd. Astr. A .. I· 
JU-I-34; 2nd Aeat. GTS., 3-10-36; lot Asst. 17-a..42. 

Eld. son of Thomas Lognn of Duns, Berwick, anu ElizR' 
beth hi. wife; related to ,tsmes H~rbert l m, 457 ; IV. 3~0 J; 
his yr. bro. Abraham ( 1816-72). barr., went to India allll then 
to Pemmg wbl're b. dioll. TI .. n· wel"t' .ever.1 Logan'. in 
Bengal, IH:I0-4(). ind;go plunk'",,·. A Catherine Logan, dau. 
of Robt. Logan of Edinburgb, m., (;"wnl'0re, 21-1-39, Capt. 
Wm. Frecth ( 1110;.-116). lkn. Inf. 

m., in India. Charlotte. d .. u. of Jam •• Manson (1791-
1862 ), Ben. Inf. [ m, 48.1 J : .h. d. 1900. 

A son of Geo. Log .. n-but poSHibly not the survr.,-<>f 1lIII. 

2nd Dragoon Gd ... m. at M'l&!oori,·. S-lJ-1i3. 
Loga.n-Home, H;l:tor,11 of thp, LOf/,UI Family. Edin. 1934. 
arrd. India 22--~30; 11-3--31. appd. to ch. 8GO. 

obey. on 3 y. contract, vice Reas, drawing Rs. 150 
pm., with HB. lOO extra on leaving Calcutta [114,138• 
340, 371, 379. 46l]. Asstd. on meast. Calcutta. base· 
line [ 49--50. 352 ]. 

1832--3, with fll. ofli~e by boat from Calcutta. hold· 
ing ch. of inata. o.t Sahii.ranpur [139, 165, 170, 
172 ]. 

On expiry of contra('t, retained BS 2nd Astr. Asst. 
on Rs. 250 pm. and on Everest's strong recdn. ~o. 
moted to officer status; RBIItd. on meast. base·linea 

III Kuburb N. of C,dcott... 'nut i,I."h6ed. 'compared with RII. !tUO in .,',V. • Edwllrd"8 (141). ~Uonolly Wd~'{!IY 
gi ..... opellilll! Leach. • i'ianrles, I (276). ' JA:SII. VII; vm; 1IlII; XIV. • ib. Xl". 1114;; ( \ix). 'ltl. In good oon IlloD 
19iil I model of tomb. OBO., Mlllleum. 10 ne". Dir. '" .4R., 1836-41. 



NOTES 

Dehra, Sironj, and Bidar: IJ-7-39, RBJary inoreaaed 
to Re. 400 pm. [49-50 , 52, 55]· 

27-4--42, promotion to 1st Asst. ordered by Directors 
[380]. J<~mp. on Gt. Arc till appd. to ch. of 
Chendwar Merdl. l18J'ies 10-9-43 [ 3, 35, 39, 4 I n.2, 59, 
n.I, 64, 99, 135,320,376 ]. 

Quite the best of Everest's eivilian staff, and fully 
equal to the roil. officers in general ability and relia
bility; held ch. of trig. parties till death from dysen
tery after long illness. 

In .. nnouncing his de .. th, the 1';0., Waugh, ",com. that 
"although his mathematic .. 1 acquin>ments we", limited, his 
WII ..... n ob .. rver W808 of thl' high.st order, while hi. sound 
judgement and indu.try ""c"",d ... Hnr"""", in all his under
takings. His fore.ight. Itnll sa.gncity in lLrronging for eve.., 
oontingt'ncy WI'TC at all timp8 rrmlLrk"hlr .... W'18 .. I"" hIS 
Ihoughl.fuln ••• for the w.lfaTC of other" [ 3") ]. 

uHis activity and· z{'o.l were n.lwA.ya llntiring. Rnd his 
'Pirit wss ne\'er dnuuk'll by any di.ffi.culty' ". 

KACDONALD, Roderick [w, 474]. 
b. 12-4-04. d_ Edinburgh, 3-3-37; 

10., St. Cuthbert's ohyd. 
Ens. 23-2-22 ... Rt. C"pt. 23-2-37; 

furl. 011 me. 5--1-36. 
Son of A11'x. Macllonald. RU. 34th Ft .• IUld Christian 

HMleoll hi. wifr. 
• d. SamlhuTHt. Hodson. III ( I ~7 ). 
24-1-28, appd. Asst. Rev. Survr., Sahii.ranpur; 

30-1-29, tr. to Saha.ewiin nmler Bedford [362, 368, 
387]; 1-3-31. 7 moo leave to :->il11l .. on mc., followed 
by 3 moo to Calcutta; abandoned idea of furl. 

12-3-32, tr. 1:<) GTS., leaving Calcutta 23-11-32 
to ch. Budhon serios, to work 2<. from So.ugor [3. 4. 
24, 137, 143. 172. 175, 353-5, 40 7 J. A particularly 
competent SUl'Vl'., l\Iacdonal,1 had l<!lack of writing 
most interesting reports [61-3,91, 161-2]. He des
cribes many exciting incidenta in a country held by 
petty Bllndela chieftains, whos," t .. rritories WAre not 
remarkable for law and ordt"r. 

Th. loeal pt'oplr had .. pl>rtieular propcnait.y for destroying 
ovy. station ml>rk •• a. already nol,'<1 by Olli,'cr [Sh]. In 
appt'aUng 10 Govt. to "llow more vigorous action to prPvent. 
suoh ""nton inten"fI'nce, EVl'rP8t urged that stepa .hould be 
token to p .... uade th,' more intelligent of the leaders "th"t 
the oIK'rations of the Q.T. Rurvpv w("re not in anv wiBf' (,,on· 
neote,1 with the black 8rla, or With the finding of !l0ld, but 
wo", pUrPly to find ont the length. breadth, .. nd thiokn ... of 
"'" F.arth. ... Lieut. MacdoBlLkl. from hi. knowledge of the 
native language "nd oharo.ctl'f. 8nd the gen .. ," mildn .... of 
hia m .. nn.... is admir"hlv r.alcnl"ted to .upport snch .xplan. 
ations, but ~ildnes. alono will not answer. and unles. it be 
baoked by pow.r i. of no eff.ct'" [ 152, 161, ,66]. 

Ev .... t conoid.red him good with the tmlning of young 
appoe •.• "for, lIB they aTe .. 11 mw lad. fresh from .•• hool and 
full of boyish h .. bits. there WIlB no mC38urc 90 likely to bE> 
o8Icient in tmining them, lIB that of placing them under the 
onIe ... of nn officer 80 rcml>rk"ble for .... ubordination .. nd 
regularity. no well as hI. gcntlemnnly deportment'" [ 372 ]. 

May 1835, Macdonald had to seek med. advice at 
Agm "in consequence of one of my eyes having been 
oeriously injured_ .. _ No hopes are held out of being 
able to return to my duty for the preeent and ... it 
lllay be necessary for me to prooeerl to the Pre8idenoy 
for modi061 treatment, and probably to Europe for 
change of olimate4 ". Held on till first week of Sept., 

MACPHERSON 

when he handed over to Ommanney, and BtAn.t 
down to Calcutta, after nearly three ye8J'll continl1-
OU8 service in a most unhealthy climate, with 1xR 
few months shelter tl8Ch year, and no change to 
the hills. Granted furl. four months later, and d. 
at home the following year [ 367, 459]. 

McLEOD, WiIlio.m Couperus. Mad. Inf. 
b. Pondicherry, 16-9-06. d. 4-4--80. 

Eno.27-4-22 ... c"n. 1-10-77. 
1820, "of the Dorline family", Cather dead, and motur 

living in India. 
m., C .. lcutta, 28-12-40, J"ne Anne, <lau. of Donald McLeod, 

10. Army Ho.pa. 
1833-4 ..... t. to Reodt. at Av ... ; SDrvli route np Chindwin 

R .... nd on to ~r .. nipur, sending 8""cimpn fo..u. .. nd minerala 
to ASB.'. 

1836 and IM39, with Rioho.rdoon from Moulmoin to CheDg
mai 8nd Bankok [164-5. 4h 3]. Conlmued m .. ny ,.,.. ... 011 
po!. duty in Burma. 

lR41. 10. C,lI. (471 ). 8up<'n'iIK'd compn. of "~fnp of Toor· 
ki.tan and Western T .. rtory". 30 m. 10 inch. 

MACPHERSO~, Samuel Charters. l\Iad.lnf. 
b. 7-1--06. d. Calcutta, 15--4-60. 

En8.28-2-27 ... Capt. 18--1-45; Bt. ltraj. ~M. 
:-lon of Dr. Hugh Macpherson, profP8BOr of G .... k. King'. 

Coil. Aberdeen and Ann .. &fnria Ch .. rters his 1st wife • 
cd. King'. Coli., Aberdeen, and Trin. Coil. Co.mb. 
CB., posthumous. 

DNB.; DIB.; Oriental Clull; Macphorson. 
MOO., 24-6--31, appd. Asst. Survr. Bdbd. svy., join

ing 20-11-31. He wrote, Vizagspatam. 4-7-31; " I 
have been appointed to the Btaffas Assistant Surveyor 
Geneml [361] .... The six fine months of the year 
I shall pass ... in my tents. The remaining portion, 
given to min and heat, I spend in Byderabad with 
the best society, and the best library that Southern 
India affords [256] .... 

"In the Io.st 3 months ... my pay has risen from 180 
rupees p.m., and ensign's allowance, to nearly 500 
rupees a month, being about double my lieutenant'8 
pay. I have, however, to keep up a large marching 
establishment of tents, palanquln boorel'8, servanu, 
horses and bullocks, at very heavy pay, from my 
being perpetually on the move in by flU' the moat 
expensive province of all India. In the se&8OIl of 
vacation I hope ... to carry on my geological plana, 
reporting progress to the Bengal Asiatic Societye_ 
The trying portion of my new business will eonsist 
in taking eternally reourring angles with an instru
ment in -the afternoon while the slIn is dear; being 
snd work for IUY eyes". 

1'ecundl.riibfid, 23-10-31. "You m'lSt know of Colonel 
J .... mbton. and his ... m .... uring Ihe ILl'C of merid~ i~ India.. 
I am .mployod in completing hi. work. Not. Wlth hy "-, 
to a.""rtain the Corm o.C the planet, ... bnt .wlth the ~ 
phiMI and highly p .. triotlo object of putting en~g ID 
India. for onoo, in tho rigbt pI"",", by mMll8 ru: trianglee 
subordinate to those 1IlllUIlrt'd by the lJl"'&t ~oaiat. ... 

.. I framo a geologioaJ IIlI\p aB ~ P~ oftr the land, 
And in the general III£moir of """h distriot. .. the III&tter ~hiob 
we rccord ... of pbyoioAl geopphy .. nd geooral otatilti.. iI 
limited only by our plane ut "' .... rch. ... Tb. U18 of the 
theodolite, the bother of Iogarithme, &Ild minute map 

101)0 .. >47 (2:10). 12-(1...;;". • DDn. 2M(l ( 1011-1> ). 21-11-33. ' ROJlort, 21-M-~O; :u. 
'JASII. 1II, 1~3" ( 3(l;;. 47;', ). • A. R. X\'II. 1"33 ( 1 \,-.... 21 ) I 0,. I'" (hoiogg af'M P, .. ,ft...ua. 

'ODn. ,;,2 ( 237~~), 11h~-~!I, 
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mawing in wbich my doty COIIBRltti.,"", enough to oliminute 
~~ L'Y". of .. lynx"'. ' 
1 ~, Hyderiboo. 21-11-32. "Iu ~"ch ilUrvoy are attached 
',!o officers. one In charge, thr othl.r 88IIistaDt. IUld •..• 
eIIbt or teo half·caote&, generally w~JI edoO&ted fur tbat 
alMe. and all educared for the 8ur\"1'y. bot dvspcraw bhmdcltlrs 
&he beat of th~m. IUlU .• .lcuat of 'Ill to· be truatcd in taking 
auglcB deJicately with the tbeodolit<, frem the bill to",," 
[ 381 I, As a matter of r""t ¥"dr..s .ub· .... to, wcro 
esooUeut planctltblors find urnn .• ..,Idolll empd. on trgn. 

About this time Evereat was casting round for 
recruits likely to make good in the OT". [351-3]. 
arid Macpherson. who was now acting in "h,. pending 
tAe arrivoJ. of Du Vemet, writea; 27-11-32, ·'Hyderi. 
bad, Jungle. )[y immediate superior of the upper 
provinces writes as highly gratified with my geolo. 
gical work .... and promises to have me removed to 
~go.l to afford him immediate aid in .. ,our grand 
and delicate work. the measurement of a blMle .... 
There are two ilistinct surveys now going on in the 
land, one the geographical. in which I am engaged, 
the othcr ... thl' gro.nd trigonometrical. , .. to U81'I'rtain 
the length of 0. dl'gree of the meridian ". 

Ma.cpherson wos not alone in being impressed more 
by the contribution of the <';T~, to our knowledge of 
the figure ef the Earth tho.n by its more immediate 
and practical purpose of providing a accurate 
framework for other surveys [- 440-1 ]. 

We do not hcol< whether it was eyesight ulone which 
prevented his tr. to OTS., hut he was obviously 
apprehensive; "With Everest I shnll hnve terrestial 
observations by day. and celestial by night. , .. and 
shall be thought nothing of if I am not a very 
ChaJdean. and u speller of micrometers to millionth 
parts". 

He took leave on mc. from 20-2-33. reJummg 
Bdbd. svy. till tr. to ch. Nellore svy. from 1-7-35 
on Snell's retirement, "Oue of our 3 .Madras surveys 
baving become vacant. I am appointed to the charge 
of it. which makes me ... very fortunate. I\S since I 
entered ... I hl\ve only servO,I. .. IIR a subordinate for a 
f_ months, ... ~Iy new ground i. in the Complloy's 
country [ 255 j". 

ewl"r C·il,·( '. onL'r of 7 0- :J(i, !'{U('Vh('1'S01I joined h.itI 
unit., 8th !tfNL, in GoomRur for .. up'rations ngainRt the- Zt·mi.ndar 
of' Goomrmr in Oriosa [l53-~]'". Th" MIIdrM Govt. bad 
pre_d tlw za.ninJiJr fur Bm'anl uf tribute. wbil-h rouaed a 
rebellion. which WBA bt·ing put rlowlI hy M&d.ms troops. wbo 
DOW made their fi""t < .. ntact with Khuuu.. Macphereon writes. 
2O-1:!-~6; "Th., war still drag>! Ollt it. weary Il'Dgth, Eight ... 
nogimrnt..l &gBinst the chief 110,1 about 50 followe". r pL 15 J. 

"Wh"n m~ corpo ... wlWl pr·rmitt.u to ft'tire to it. cantoo· 
momta in the rear, ... I w ... onl.rou to, .. ourv"y a portion of 
~mour Zr'mill(iary, .. , l'\umlx·r of .iok .. mongot troop" 
about 400". In IR37. "/iW"l'[UIOJI ... k,'d me to undertake 
a misIIioll of survey and inquiry into the unexplored collntry. 
... The unhe .. lthy ""....,n had ... t in. , .. I su~1 in my 
Qlljecl.8 hr'yond <,xpectation. bllt w ..... truck down by fover 
• blindllf'tu&". His BVy. oovr-n·d till' N, part of the Kh6nd 
_try towanls th,' MalUlnadi. Afwr the midlJlI' .. f Sov. 
Jp7, .".um .... 1 ch, of XeJlorc 8VY" hiIo bealth much .hllk .. n. 
. 1839-40. lean, on mc. to Cape. banding on'r ch" ;"":J.-3!1; ,.,1. to Europt' woold bave ent.a.il,'d ""rrcnder of appt, [ 1': 2f>7 J. 
~ mtom I'IlllUDlf'd ch, of NcUorc wry. lI'''b. 1841. and with 
~.fof 21-3-41 rmbmitted belated' report 00 Work "in 
OOOmll1lr .. nd tml1&ndah dllrinJ!:." 1 R!IIJ ~n,1 18.'7 ". Thi.",port 
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cont.a.i1lB detailed deacriptioll8 of .Merriab bUlllJ>n IIOOrilioeaI 
)loo:. of 27-7-41, flPpd. A ... t. Agont to .Govr. of Madras U; 
Gan/Bm. and 1842-4 held eb. of opns, for rmppre"oion ot 
aacrifiC<'B. Furl. on mc. 1844-.';. [ 10, 3b2. 368]. 

~ov. IMo to 1847. was Aao. "for Buppression of Meniab 
oaorifices and female infanticide in tbe Hill TI8IJts of 0.;.." 
taking .ick I."ve BgILin to Eogland. ' 

His fi""t campaign against the"" honible practiCl'. w .. nct 
e!'tirely BIICC.~I; "'fho \:load Khonds voluntarily agreed to 
gin' lip the B3Crifier. ". but tb. Rajah".impresed tbem thst the' 
Govpr~ent".only wanted to tal: the bill country, ... Tb.,. 
&ccorrlingly attacked MacphenlOn ... nd compelled him to give 
up th,' obil,lren be had reBOued, ""d 1<1 leave the country"', 

HeW pol ... pptH. at BbopiJ and Gwalior. 1854 till deatb, 

MARGARY, Henry Joshua. Bo. Engrs. 
bapt, 22-8-11. d. 21-1-76. 

2fLt. 10-12-30 ... Lt Col. 27-8-58 
ret. a. MGt>n. 1-~3. 

Son of Joohul> Jobn Lloyd Ml>rgluy IUld Elizabetb dau 
of Thoe. Sherwood. . , • . 

"d. Ad,liscomL... 111 B; Conolly ( 108/94 ), 
m, LouiHa, dau. of Rev . .Brewnlow V, Lo.yard, of Ullington., 

llRIO. 117 ( 9 ) •• vy. Kuriichi to Sukkur. Oct, 1839. 

MASSON. Charles. Traveller & Author, 
b, c,. 1798'. , 

Autb .. of '\'''r'''~il'' "f Journey. in BakJchi.tan. A/uiuJ1Iimafl, 
!~ Punjab, and Kalal. 4 vols. London. 1842-4 - NafflJli.,. 
of a JOltrl&eY /0 Kala!, ... Puhawar. 184:l witb map -Travtll 
in Balochill/a n ... 2 vols. 

1840. aided by Henry Pottinger and Horace Wilson. nili'. 
.... tives Bold to publi.bors for bene6t of lIl .... on·. motber. then 
lidng in Lonuon. 

JASB, ill (19,;); Ym, 1838 (1047~0); Bo Gea Soc" 
I (9); 1830 (34-123); Gal R ..... I (449); Hcldiob (is 
346-407 ) ; Vignr'. n ( vii ); Grey & GlllTl'tt ( 170-210 ) ; Moban 
Lal (304) . 

.. Formerly a private soldier in 3rrl Troop, 1st Bde, 
Bengal Artillery. his real nume being James Lewis". 
deserted shortly after siege of Bharatpur, 1826. and 
spent next 15 years travelling beyond NW, frontiers. 
Assumed role of Ameri""n to cover status of deserter, 

Whilst with army had workl"d for Thollil\S Hard· 
wick<· [ I: 331l ]. armnging his go,,!. collel'tiol1s5, 

Not f\ 811r\-r., but. Writf'H HoilliC'h, "nothing fW-4'1lliI to bave 
COWl' R.DlULe to Ius inqu.iring .nind. AI'l'h~oloI(Y, numhnnutics, 
botany. g'f'olo~y. ani 1 hiloltory-.... TIll' rolltf:' Ut d('sclibt-d with 
rurprisiHj,£ t':<Ilc-titu<it'. Hlut it h8.8 on1r Jfl:t<~Jy bl'on possible 
to vl·d!." Ht.(·p hy Rtt·p th<' rond IH' trt\\,(·l1t·d .... As an ex· 
plof,·r in _UghaniHtan hI-' Btu.ntls o.lOIW, HiM work blLH nl'ver 
bern equaUed, but".it cannot be said that biB contribution 
to exact g.ogmphiO&l knowledge WIlB commensurate with 
biB oxtroordinary capacity aft an observant tro.vcll~rell. 

Grey & Garrett ( 178-9 ) describe him .. clothed in 
MgJw.n garments. but more or lea.q ignorant of 
the Mgho.n Io.nguage.living with the people, partaking 
of their hospitality. studying their ways, joining their 
pursuits, ,liseUBBing their politics,,,. Fifty yfl8l'll 
elapsed before the footsteps of MaBBon could be 
traced with certninty, Not until the conolusion oC 
the last Mghan Wo.r [ 1879-81]. and the final re· 
shaping of the surveys of Baluchistan could it be enid 
exactly where he wnnderod .... And now that wo 
can take his story in detail. ." it is marvellously. 
accurate in geographical dotail" [ 444 ]. , , 

Now. on biB collections of coillB and other aot.lqwti .. 
recorded in .J ASH. Ill. IBM (329-32); IV. 1895 (2U) 
v. UI:J(I ( I ·2M ; ,j37-1l3: 707-20), 

, .V""I''''''''''' ( 20 .... ), 1I'"h, (:"Icllttll, IM~; I'I'Jlrinte<d 1I6S. 
old iD 1830. 'Un·y.t GalTCU (1114). 'Holtli"h (407 ), 

, B ••. &1. 19011; Cuttack ; ..r. ~[ .. Itb ... '.bout 32 'I' 



NOTES 

Aoted as "news-writer" for Govt. of India OD Bal .. ry Ra. 
250 pm. and gr~t"d Ki.ng's pard.on for d.""rtion 1 [ 4z6, 444 ]. 

4th vol. of his narrotive cont&108 m .. p of hie routeB. 

MATHlSON, Robert. Ben Inf. 
ba.pt. 7-12-07. d. 1-4-87. 

Ens. 19-1-28 •.. Capt. 1-6-51; Bt. Lt Col. 28--11-54; 
... t. 9-12-54. 

Son of John Mathiaon, of Sec.'s offioe. El Ho.. and joint 
editor of ElK.. 1803--14. Md Lydia his wife. dau. of F_ C. 
Pitman of &·neool. neat. 

m.. CGlcutt&. 15-5-41. ullra Elizabeth. dau. of S. T. 
Carkr, Comdr. RN. 

2-10-37. eXt>mined by J. W. Fr ..... r Gnd Righy for "ppt. 
to rev. Bvy.; "must at one time have bC'('n (\, good surveyor, 
well acqu .. intcd with the theory & pr&ct.icc of the profeBBion. 
but ... h"" m'glectcd to keep up the knowlpdgl' acquir.,d in 
England. Some of the answers ... were 80 unsatieC"ctory that 
we do not oonceive ... Lieut. M"th"son is fully qualified to 
undertake ... 1J. survey .... Has produced to U8 soveral well 
executed plaDll & BIllWya furnished by him in England. ... 
He will be. when he has recovered by Btudy the knowledge 
he onoo pOBBeBBed. well qualilit·d to fill the BitulJ.tion of ABoie
tant Surveyor " •• 

Having ..uowed him a week "to recover hie knowl~". 
the Bame board had "no hesitation in Bubmitting ... th .. t he 
ill well qualified H[ 3()~ ]. 

16--4-38. appd. Asst. Survr. on Ra. 250 pm .• with 
an extra 100 "for wear and tear of instruments" 
[147,347]. Appd. at same time Depy. Collr. with 
authority to settlo boundaries. Took ch. of rev. 
avy., Midnapore 9-5-38, with Hijli in addition after 
dsparture of Egerton [4°3,433]. Showed "energy 
and good management"3 [ 178, 188--<)1, 208 ]. 

BOO. 6-2--42. directed him to join mil. unit at 
Ferozepore; ca.ncelled on protest of DSG. and Rev. 
Bd. [ 191 ]. 

30--3--41. Rev. Survr. on salary Rs. 526 [ 365-6 ]. 
Hs.nding over ch. Midnapore svy. 1-8-44. sailed 

for England 1&-10--44, with furl. on mc. till 23-11--47 ; 
Regtl. duty till ret. in India., 1854 [ 368 ). 

MAXWELL, Willam. 
b.9-7-14. 

Ben. Art. 
d. 30--1-82. 

2/Lt. 8--12--31 ... Col. 30--1)....65 ; 
rot. as Hon. M Gpn. 1-8-72. 

Son of Rev. Pder Senson M,,~ell. of Birdatown, co. 
Donegal, .. nd H08kr O'H"ra his wife. 

m., 1st. Ghiizipur, 1-10-40, 1I1ary IBabell... dan_ of J. H 
Matthews. Pymr. a:ll. 31st Ft.; sh. d. N o.ini TaJ, 29-2-65. 

m., 2nd. Aligarh, 16-1-51. August .. Ann. Susan, dau. of 
Henry Doveton, &'n. Inf. 

od. Addiacombt-, 1830-1. 
00. NWP. 22-10-38, appd. Asst. Rev. Survr., joining 

at Agra under Fordyce [ 222-3 ]; 25-9-39. took over 
oh. ; BRO., 18-3--41, appd. Rev. Survr. on full allces. ; 
1840, moved party to Ghiizipur, and, 00. 14-7-41. to 
Patna in Nov. 1841 [ 149, 178, 184-5,215,229,362-3, 
368 ]. 

BOO .• 15--7--42, to join unit for roil. sorvice ; resumed 
oh. of svy. at Pa.tna ~2--43, moving party to Sii.nm 
at end of year [ 366, 471; pI. 8 ]. 

13-2-44, services replaoed at disposal of C-in-C.; 
later served on canals, and with PWD. 
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MOHAN LAL. Munshi. Traveller & Diarist. 
b. Dellii, 1811/2. d. Delhi c. 1870. 

Deo. 11131 to Feb. lS34, with Bum .. ' miBBion to Bukhlra 
"nd returned with Gcrard to Laho"" r 274-7 J. ' 

"Son of Pandit Budh Singh. Brahman, oon of Raja Maul 
Ram. of K ... hmir descent". Bndh Singh Wait resdt. of Delhi, 
and .. ccd. Elpbinstone'smillsion to Peohiiw"r 1~09-1O[ 11 6;-6]_ 

U Reociving the ordinary Pf'nriIlD education at h~mp, ... 
.. nt ... to join n Bmnll English claas ... established in the P .... ian 
CoUege at Df'lhi. ... Onc ~ of the first oi.J< pupils .... 10lv counoe 
of instruction in the English langUl'ge lasted orily three 
yea ... ·". Bdriended by Brinoley Fitzgerold and C. E. Treve
lyan. both of DCS'. 

DIB. 
Auth. of Journal 0/ a Tour through tlu! Panjab. Afgha7l;'la7l. 

Turk .. la7l. Kharaaall, and pari 0/ Per.m. in company with 
Burnes Gnd Gorard ; Calcutta, IS34. 

Aasum(..J title MUMhi. p,;mQrily a Muslim designation_ 
18-12-31. invited by Burnes to acc. him "to 

Turkistan in the capacity of Persian l\Iunshi. on a 
respectable sa.lary"; ... left Delhi 20th Dec. to join 
Burnes at Ludhiana on 30tIJ [274.276]. 

Kept journnl of journey to Bukhiim and Meshed, 
where Burnes left the party, and Prince Abbas All 
of Persia in vested Mohan Lal with the" gold medal of 
the Order of the Lion and the Sun". 29-9-32. 
"Mr. Burnes at noon started for the Caspian Sea.. 
This unexpected separation waR very much felt by 
me .... I accompanied him about two miles, where 
he squeezed my hand, and said he would be happy 
to hear of my safe arrival in India." [424-6). 

Leaving Meshed with Gerard 5--12-32, stayed several 
months at Herat before returning to Lahore 30--1-34 
via Kandahiir, Kabul, and Peshawar, keeping diary 
with notes. "I was very coolly received by my 
countrymen at Dihli, who ... considered me a Musalman 
in oonsequence of crossing the Indus, or forbidden 
river .... But I did not take any notice of theme. 

Took Gorord'e deepatch"" down to CaJontta wh...., he 
delivered to Jam •• Prinsep [ rn, 4Q; ). Sec. A..B., "the collo~tion 
of ooins and other euriositi.a" made on the journey. Stayed 
with Trevelyan'. who introduced him to ASB., .. nd .• gave him 
oevprol hundred rupees worth of books"; J ASB. Ill, 1834 
( 363--4 ). 

Whilst nt C81~utta took ...... .goJar counoe of instruotion 
in surveying. "nd the Sabbath merning io the only one which 
did not bebold him and hi. teacher busily engaged in taking 
"ngl"" and measuring with the chain ". He concein-d plana 
fer a journey into Central Asia, of whioh the diary would 
.. oontain eketch •• of noted places, as weU as " map of the 
conntry; for the elementa of ourveying I have latL.ly leamed 
from Mr. J. Rowe. a gentleman of "kind disposition. and weU 
.killed in that branch of soipnO<', who WlWI reoommended to 
me by Mr. C. E. Trevelyan ". 

JOBiah Rowe wao survr. to house-build .... in Ent&lly, .... d 
.. fter 184; appears as Survr. & Supt. of Roads .. nd Conser
vanoy. and Ex. O.llloer for the town of CrucuttB.' [m, 
HR). 

Narrative of journey, 1831-4. was pub. in form of 
journal with help of Robt. Pemberton [m, 493-4] 
and .. Mr. J ackaon " . It is full of in terosting infn .• 
ringing with the note of truth, and brightened with 
"tales of the countryside". His company and 
staunoh loyalty must have been of the greatest value 

lGrey & Garrett (196). lCuttaok. 21-10-37; BBO.I9-3-38 (07). 'Journala& let ..... 1838-40. nLD. (8. 'Moh .... Wl 
(hi. ix). 'Fitzg.'rald. <I. Dec. IH31; Trl.velyan. ABet. to lWBdt. l><'lhi, HllIO-1: Govr. Madraa, 186~; DNB.; m. sine. of In. 
Lord M_uIay (DIB.). 'JASH .• m. 1834 (9-111; 76-9 1,Ietten from K .. n.lahiir. 10-I()-ll~; J .. lal~bid, 3--12-33: Moh .... La! 
f 1411. 387 ). 'now Dep. Sec., Pol. Dept. • Bm. Di, ... QB .. 18334 1863; 1853). IIld .... Mail, 1848 ( .23 ). 



MOHSIN HUSAIN 

to his British IMders, and t.hough he did nono of the 
svy. his regular journal must have boon of l"oll.idE'r. 
able help. He was only 22 ye,\TS old in 1834 [401- 2 , 

444-5). 
On Wade'. ....cdn. he was thon appd. NatiVl' Agcnt in 

Kibul, bot the only traces found of hi ... fter-Iif" are com
munications to ASD., in 1836 from Dem Ghizi Khan, .. nd in 
1837, an account of Kiiliibiigh, m .. de "during our voyage on 
tbe Indus'''. ol"-ioll.I.I" with Ilurnes [ 278, 4210 1-

MOH8TK HU:-;AL~, Sy<,d Mir [Ill, 485]. 
Instrument Repairer. 

b. Arcot, :'IIadroa. d. 11-2-64. 
1824, appd_ Inst. repairer, BOO., Calcutta; ::lub-Asst. 

aTB. 3--10-36; Mat-h. Inst. Maker, 26-9-43. 
.. Of good family, oonnected with the N"wab of Areot'''. 
Mter 1830 Everest found Mohein HllllfIin parti

cularly useful in petty repairs and oojustments to 
new insts. and base-line apparatus, besides recon
struction of old insts.; he had already loorned to 
take astr. obans. at sao. obsy. but WtLB still clrawing 
but Ra. 26 pm. [ 126 ]. 

When SG's office left Calcutta, Dec. 1832, Mohsin 
Husain secd. Everest to Saugor and Agra, joining fd. 
office at Gs.rmucktesar; set up fd. workshop at 
Hathipaon ; now drowing Ra. 90 pm. [3, 129, 172 ]. 

10 recdg. him for appt. as Sub·Asst. in 1836, 
Everest reports him as "peculiarly remarkable for 
his invontive talent, the facility with which he com
prehends all mechanical arrangements, and the 
readiness with which he enters into all (.he new ideas 
of others. Without the valuable aid ... rendered to 
me, it would ... have been utterly out of my power to 
oa.rry into effect my various projects for the re
modelment of the instrwnents ... 

.. It is to Mir Mohsin that I .. m indebted for the comple
tion [in 1832] of the appamtns Cor comparing the ch"ina 
&Dd .tandard bars .... The IS-inch theodolites by Cary ... 
both reqnired to be remodeUed [ 142-3] .... When indeed 
Mr. Barro ... found that my plan was pr08p<'ring, ... he offered 
to take the completion ... in hand. on whioh, when they ... ere 
ready. I found his name engraved. without any mention of 
the native artist, although he had no sha." whatever in the 
design, which was mine thronghout, or in the construotion 
of any of the parts which were new, and then 6rst practically 
.. pplled by Mir Mohsin. ... . 

.. It is to the native 8rtist I .. m mainly indebte.J for having 
heen able to introduce my reverberatory I .. mps into practical 
uae [ 88, 125 J. There was some radical deCect in tho original, 
... which he remedied effectn&Uy, after every other person bad 
utterly failed. He underatan<ia ..... n the instrume!,ts, ... and 
I entMJ8t ~ him to take the largest, most oomplioated, and 
mOll!. delicate parts entirely to piece. with the utmost con
fidence. He rep&in! w .. tehes .. nd clocks, the maobinery of 
which he is '1nite master of [ 130, 146--'], 165 ] .... 

"[ He] hOB botb genius and originality; his oonduct is 
marked by the highest probity, and. .. he is one of the fe ...... 
on whoae word I could place entire reliancc'" I 44' 1· 

The crowning triumph was his successful division 
or the horizontal circles of the two astr. insts. during 
1839 a task which Barrow had firmly refused to 
touch. Mobsin devised the special apparatus necess
ary, and Everest now preased on Govt. his fitness 
to fill the poot of Math. Inst. Maker vacated by 
Barrow [6, 9S"""9, '34-5,40 4-5,4 18,436 ]. 
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.. He hus berm prt's.mt ILl thE' mlla.SUl'eIDent of 3 
bases, and ut most of the operations of tho Great 
Arc [55, ~9. '.241 .... He performt'l\ the duty of 
mathemah~allfl"trument maker on all theso oc~.aoions 
subsequent to IS:J2. Whmwver any portion of the 
~ompl!catec\ baso-line apparatus WI\B deranged, he put 
It to fights. When the large theodolite by Troughton 
WBB found at first. t.rial unfit for work. he put it to 
ri!!,hts [ '41 ). ... 

"\\'llI'n the cram'S, tluuugh thr ... UlUlkilfulness of the el!. 
{'cuti\'<'. drpnrtment w("rf' .wlU,\""nilahle for,.,r&i~ing the large 
th"odolite8 to the 8ummlts of the ob ... rvillg tewers he 
construoted others [8.1 1 .... I hnVl' not to record one 
instance of reluctance to undertak,., or f .. ilure in effecting 
whllt I havt' intnlstl'd to his mano.gtc'mcnt4l", ' 

Govt. J'('Hpon.!w wo.s not gC'oer01l8; tbl'Y un1y n.lIowed 
26-1-42,811 in .......... of ... Iary to Rs. 250 pm., but the Directe"; 
,,:warded ~inl a. ."p,·~il\l honorarium of £200 for dividing the 
olfol"" WhICh, 8G1d Ever.st, was the l.a.t "ny -killed London 
cmftsmBn would havl' 1l.(}(lI.·pu·d. He was to be styled "Head 
ArtiJicrr to the J lepartment of Scientific Instruments [ I ~4-.', 
13.1 J". 

Everest t.hought the new designation unworthy, 
and would be "a source of deep mortification to 
him", aor! in their letter of 26-9-43, the Directors 
approved his sllccession to the title of Mathematical 
Instrument Maker. In 1864, he was granted a 
personal allea. of Re. 160 pm.6 [ 13']. 

He here signs BB Seid Mohsin ; 

MORLAND, Henry [ Ill, 487]. Mad. Inf. 
b. 4-10-03. d. 23-12-68. 

Ens. 13-2-21 ... M8j. 9-11-46; inv. 17-3-48; 
ret. 6-1--03; Hon. Lt Col. 2S-lI-1i4. 

Son of J .. mes Morland. coal merch. of Deptford . 
m., Calcutta, 30-6-40, Georgina, d .. u. of Chas. Rook., oC 

Brighton; his dau., BeUa, m. John Peach Holdich, 1lNII., and 
d. 11-12-1034. 

1828, joined Hdbd. evy. as Asst. Survr., assuming 
ch. from 1-8-29. 

June to Sept. 1831, lea.ve to Masulipatam "for the 
benefit of my health .. ; Feb. 1832, leave for Dna year 
to Cape, resuming ch. of evy. 7-7-36, after a spell with 
regt. [ 248, 255-7, 344, 361 ]. 

At Baug .. lore, etml. 16-9-35, oonvicu,d oC .... iding and 
abetting the d.ath of a young Ensign" .hot in a duel. 
Guilty of manAlaughter_ntenced to imprisonment Cor 
6 mo,-but recdd. to morcy. &ntenco remitted; released 
from f\lT6Bt, "nd returned to duty. 10-10--36'. 

April 1837, recl>lled to unit from Jilna, ·.'procecding."n 
service to Mangalore": after releaso from mil. duty durlDg 
June, "took leave at Bangalore till And of August'. 

Oot. 1838, on moo to Secunderibid .. nd MadrOB, .. nd from 
July 183!1 te so .. , writing from Pen .. ng, 4--1-40; lDarried at 
Caloutta JUn<, IH40 ...... uming ch. of .vy. at .liilna, ::lupt. 

I J ABB. ", 1836 ( 631>-8 ) ; VII, 1!l38 ( 25 ). 2 Report, 1836 ( 166 ). • ib. ( 166-76 ). 
( 10, \1). • OD. to B., 26-1I~ (35); DDn. 401 (312-7). ·.AB J. XIX, 1836; [nWI ( 296 ). 

'DDn. 402 ( 82-06 ), 24-7-40 
I DOn. 432 (17n), 2~8. 



NOTES 
5--2-41, DSG. reports th .. t Morland WBB b..ving trouble with 

BUb· .... I<!. r 381-2 1, w"" "sadly annoyed by the Niz .. m'. 
pooph', .. nd would gladly ... take employment el •• whore ". 
Those trouble. Jl8B8"d nnd a dau. w ... b ... t Jilna in July. 

March 1843, 3 mt). sick leave t<l Mn.habnleshwar, 
and again in 1844 w Nilgiri Hills; harl trouble with his 
"'Yes (257). SG. reports, 16-1-49, that Morland was 
"an able officer, but of sickly constitution, a.nd for a 
considernble ... timo ... was abeent on sick leave. In 
January 1848, Major Morland was removed from the 
Department in consequence of promotion w a regi. 
mental majority!" (368). 

NASB, Alexander. Bo. Engrs. 
bapt. 1~-1l-15. 

d. Farnham, Surrey, 16-6-47. 
En •. 14-1:h12; Licut. 7-10-40; furl. .Jan. 184;. 

Son of AleEander NllSh, once Comdr. of an Indiaman. 
and later distiller of Whitechapel, "nd Helen C .. mpbeU hi. 
wife. 

ed. Addiseombe. Conolly ( 106/103). 
8-11-36, appd. Asst. Rev. Survr. in Deccn.n, [236, 

239,366) and on Wingate taking furl., 11-11-41, 
11100. as Supt. Rev. Svy. and Assmt. till relieved by 
Goldsmid, Jan. 1847. Govt. found his admn. extra· 
vagant in that he extended svy. far beyond the 
immediate needs of rev. assmts. [240, 367 ). 

NELSON, Bomtio Rnlph [m, 489-90 ). 
Asst. Rev. Survr., uncov. 

b., England, 17/8·10-1788. 
d. Dehra DIin, 13-2-39. 

Asst. Rev. Survr., 27-11-22. 
Son of A1ex .. nder Nelaon; d. unm. and inteBtate, with 

DeareSt heir in England, and next·of·kin in India, Henry 
Edw .. rd Hunter, indigo planter, GhiWpur'; couBin to Wm. 
Thompoon Dodsworth [ 390 1. 

Rodeon, IV ( 675 ). 
IS07-13 served in RN •• rising to mdpn.; 1808, .urvd. 

harbour at HmI," lndo·Chi"a; Java expn., reod. cut on obin 
&t c .. pture of Bam .. na .. ; diJIch. 13-8-13; ht. 6' '4-". 

There WBB yet another .ailor Horatio NelBon, Lieut. IN. 

1848, who d., Bombay, 1859. 
AmI. India before 18111, and employed on svy. in 

N. Konkan; 11-8-18, appd. Ens. 2nd Rampura 
Local Batt.3 till disbandment, 1821. 

27-11-21, o.ppd. ABst. Rev. Survr. on Ra. 260 pm. 
[392); emp. on Saha8Wan BVy. till Sept. 1824, when 
called w mil. servico, Ar .. ko.n, where he comdd. 
gunboat Dragon on svy. - 182&-6, with rev. svy. 
Delhi till ordered, 3-2 -27, for svy. Amkan ; reaching 
~Icutta had appt. cancellec\ [Ill, 154, 158,490)
rejoined rev. svy. in Upper dodb under Wm. Brown, 
hnlding ch. khasrah dett. from 1833, when pay _s 
incroosed w Ra. 362-8 [ 215, 387-8.392). 

Feb. 1834 took I",we on me. nfter B.riOllB errors had been 
found in kluurah. Brown "xpiaining th .. t .. o.fter Mr .. Ne~n'a 
having .0 long continuod in this Survoy to my ... tlAfaotl~n, 
It would be a gross inju.tic·· ... to oay the "ho,:~ erro~ "r_ 
tro'h indifferene' or cBr.·1 ·.B"'ss, much 1 ... mMpaclty. . .. 
Sudden 6tH of illn n .. , .. tt 'IIU'U for .ome time with depriva
lion of .ense, ... has nppar'nUy .. fHiowd him. ... H. has 
IUff"rcd muoh from hoadaeh ·B •... much aggravated by the 
calculations". He..... book at work in May and resumed 
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oh. of the kluuTaA .vy. in Muz .. lfarnag ...... 

18a4, an un.ucOO8llfuJ candid"te for Gen. VAntura·. trister·iJo· 
I .. w, Alln". who would b..v. brought him a comfortable dowry'. 

1837, Reported again for overlooking serious 
errors in the khaBrah svy. uncler hiA ch. in Rohtak 
Dist .• pointed out by civil rev. staff. DSG. r,,("dd. 
reduction of pay, but Rev. Dd. ordered dismii!S8l 
against which Bedford strongly protested [230]; 
"The humiliation which Wlyone who has through life 
moved in the sphere of 8 gentleman must Buffor from, 
even the proposed reduction and censure it conveys, 
requires w be noticed". 

He challenged also the right of the Board winter
fere with the internal management of the dept. 
under his direction, but the NW]>. Govt. Sllpported 
the Bd. and Nelson was dismissed. 18-9-37. 

Und~r letwr 23-1-38. the Rev. Dd. authorized Nelson'. 
re-empt. under Brown's immediate supervision OD Re. 
20\1 pm., Brown b..ving pleaded th .. t "Mr. ~el80n has long 
been known to bear .. high ch .... ""ter in Booiety in India, ... in 
the Royal N,>vy, and in the B.rvice of Government, and his 
advBnced period of life [49 y. 1. with a constitlltion much 
injured by dise ...... p""",nts him BB worthy of oompassionate 
consid .... tion. . .. The punishment h. has now undergone will 
o\o'er induce him. to be more careful in futureslI , 

In Oot. 1838, Govt. refu8ed to forw .. rd bio appn. for 
pension; he had Berved only 1st ye .. rs. ag .. inst the 20 tb..t 
qualified. Brown had teotified as to Nelaon'. "bodily and 
mental infirmity-no longer fit for any .mployment what· 
ever-muoh resp.cted by his many friends-proJlO""8 to 
reside .. t Meerut". He dled four moo later. 

NORTH, Chartae Frederick. Bo. Engrs. 
b. 7-12-16. d. 22-11-1906. 

Ens. 11-6-33 ... Col. 14-4-63; ret. as M Gen. 24-10-0&. 
Son of Charles North, of KM. 60th Ft. 
Conolly ( 106/105 ). 

1839 with Edw. SanderB, Burvd. route Kand .. hiir to Herit 
[ 282, ',84, 4651 ; of another route Holdich write. "Lieut. 
North '. excellent traverse Bnd report ofthe route to Kandab..r, 
whiob otill supplies dat.. for an inte~ral part of our maps, .... 
distinguiohed for more acollmey of det.o.il aud observations 
than mo.t e«orts of similar character made at that time'''. 

OMMANNEY, Edwsrrl Lacon [m, 492-3 J. 
Ben. Engrs. 

b.2-10-1O. d. 3-11-96. 
2/Lt. 13-12-27 ... Col. IS-2-u1; 

ret. "" M Gen. 1-9-63. 
Son of Edw. SymondB Ommannoy,· mereh. of Yarmouth and 

Henrietta )laria his wif ••. d .. u. of Sir Edm. Laoon, I.~ Bart. 
m D .. cca 2-10-32, Elizabeth. dau. of ,T. W. MartLD. ABSt. 

Surg:'; their ~Id. SOD, b. Cherrnpunji. 24-1h14, was given hio 
father'. names; no. IS52; C"l. lASS'. 

eu. Addiscombe, 1826-7. JASB., XIX. 1860; Conolly 
(88/158); Hodson, m (430). '.. . 

Dec. 1829, w March 1830, WIth Gilmore on sv)'. of 
road, BurdwBn to Patn6 [Ill, 28 ). 

1-10-30. ·appd. asst. w Wil"ox on svy. of lower 
BrnhmaputI'l\, taking ch. from Sept. 1831 [Ill, 10; IV, 

10, 265, 351, j60). Dec. 1834 when short of Daooa 
directod t·o clOi!e dowu' [266-7), 6nd appd., 7--1-36, 

2nd Asst. GTS: [368 ). . 
Aftor 2 moo at Dehm joined Blldhon ~nt'8 at. Agm 

)3-6-36, inking oh. from Macdonald m Sept., and 

Yo 14-l-39 • Rimpura, Indo .... 40 m. L 
I DDn. 462 ( 26,;-307). Ir,...I-47 ( 71 ). 'DDn. Mgte., Wm. B~~)~, l~') '1.;aia" Are.\. I, Jan. 1!l47 ( l!~20). 

of Nimoeh. • Brown to O;>G., IS-I2-33/l1l-1-34; NWP. Rev. Bd.~ IS'-!ii-)' (, iVllo . ..,.. WIIo, /39.-1916. • BllO. 2- l2-M; 
'from Brown, 31-1137; N,yP. Rev. Dd. 23-1-3'1 (9). 'Holdio\ \ . 
DDn. 28,; 1163 I. 



OPTRAM: 

h~· "Ilrly 1837 had completed ohsna. up t<l Chambal R. 
r 6] 4. 154.355. 455]. Applied to I't'sign in order to 
cumplete IlllipS of Brllhmaputra svy. as called fur 
llIul('r standing ntles [II. 2119; W, 291], but ·Everest 
poinwd out that the rivcr sv)". could not compare in 
importanl>t'I with the prind. trgn. of th" GTS. ; 

"Granting till,' yOUI' work [on tho river] I" .. been ex.
cukrl in 11. Buprrior styl!"', strul that yOll ar(' justly proud of 
it" still it. woulfl h(> but R(>cIJllua.ry. f'Y<"D if t.h~ Rta..tion points 
WCI'f' aU fixed. drt~nnin .. t •• nnd enduring. But ... th,·y .. re 
not "0. hut ... ,.", perpetuaU~· liable to bc ... wash"d away, ... 
nr d··"troyed by decay .... lOu bave been engag",1 in tracing 
thf· ('1lUrSf' of a. wand('ring strf~n.m which varies from Yf'ar to 
VNU', 80 tha.t ten. or even 5. yeaTS hpncc. not only will no 
:"eBtillo I'<'mrun of your station pointe. but the river itself ... 
will in no wi8<' bo l'f'"pl'<'8t'nted by your data' ". 

E"nrest had, however, never been satisfied with 
Ommanney'a worl<, amI was glGd to forward his 
ro8~ .• which was accepted under BOO., 1-5-37. 
Ommanney's real trouble was that he had not yet 
be<>n promoted 1st Asst. though holding ch. of an 
inrl"penaent series. Like many othu-s who failed to 
please Everest. he hG<l ,~ very su('cessful career on 
othor duties, mainly in the PWD [ 355 ]. 

lR46. demarcating now Nepiil-Champiiran boundary; 
J ASB. XIX. 1850 ( 136), articlo on Patna boulders. 

OtrTRAM, James. Bo. Inf. 
b.29-1-03. d., Pau, France, 11-3-63; 

bur. Westminster Abbey. 
Ens. 1810 ... Lt.·Gen. 1858. 

~on of Benjamin Outram (1764--1805) civ. engr.. and 
Ma.rgaret his wife, dan. oC JamNl AndeJ"Bon, of Mounie, 
Aberdeen. and si •. of GM. Sli~o [ 3"". 4!q 0.2]. 

ed. Marischal Coli., Abordeen. 
1st Bart-. 1~;iR : ('H. 1843; nCB. 1857. 
DNB. ; DIB.; Vigne. I (23-4); Davidson (IOS-!)) Pank· 

ri<4, .... ( 31 ) ; S"nw.· •• 1 ( 286--7 ). 
1830~. on pol. duty. Guj .. rit; control of Bhila; PA. 

Mabi Kintha ; oelebrated big.game hunter [ 445 1. 
1839, on pol. and miI. service in Afgbinistan ; .. carried des

patohea in Afghan disguise ... to Bombay by Sonmhmi-Bandar 
route: )[BTO. 115 ( 31 ). svy. of route Kalit to Soomiani. 

Had distinguisbed civ. and mil. career. inoluding relief of 
Lucknow. and olosing ... ?fiL Memoor of 00.'0 Council, 
l!l.iS~O. 

PA'l~rENSON, Thomas Francie. Ben. Inf. 
bapt. 9-11-11. d. of wounds. 

Kandahar, 26-3-42; Mt. Mghin ch., Coliba. 
EDlI. 18-41--29; Lieut. 7-3--37_ 

Son of Charles 1?attelUlOn, BCS.. and E:\iz .. beth bie wife, 
,Iao. of S. H .. rriB of Comilla, Bengal. 

Rodeon. m ( 477-41 ). 
Afghin War; on doty with PA. Kandahir from 30-6-401 

on .vy. Helmand R. under Fr....,r-Tytler r 472}. Doring 
mutiny of Jan-Bs.& Home, 26--12-41, "wbl/at; walking over 
the field towards morning after the e"WI:l!ement, ... 80verely 
stAbbed ... byone of the wounded 8Ilomy , [ 284 }. 

PI!:MBERTON, James Jeremiah. Asst. Rev. Survr.; 

b. England or Ireland, 1801/2. 
d., Darjeeling, 21-4-60, aged 68. 

uncov. 

Son of a clergyman. No conneotion fonnd with Rev . 
. J_my Pemberton of Trnmpington Hail, Cambridge, and 
H.-ctar of Foseartb. Suffolk. 1810-39. and not named in 
/'.".".rIlm PaJigr_. There w .... a family of Pembertdil'. in 
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Wigan. Lancashirt'. and another in lroll,nd. 
Henry Lawrence olaimed him "" sohoolfollow. There 

were no Pcm bortan's at Foyl" CoU. Londonderry where 
Lawron",' was ed. 1815-ft, .0 it i. probable tbat h. mot 
Pem""rtcn at Gough'. Aoad,·my. No. 2 Coil. Or.'·D Bristol 
181!l-20 [ 4.,c I'. • • 

m .• AU:>hahild. 16--10-38. AraboUa Eliza. dau. of sub. 
oOlull·. John lkntsun, wid. of Daniel Iben Penni"D. scbool. 
mRSt.,."r. One of their oons. Jame. Stuart. b. 8-7-43. joined 
I't'V. svy. 6-1~0. 

"From family misfort.un.,"" enliste<.l in a Br. Inf. 
regt.", and was sorving Ilo8 priv ... to at Bombay in 1835 
when Lawrence obroine<l his ,li8[>h .• and br~llght hm: 
into his sv)'. party lit Farrukhiihiid, 1--6-35. @ RB. 
50 pm. ; his advance was rapill, and he waB promoted 
Asst. Rev. Sur\T. @ Rs. 250 from 1- 6-38 [390 .392 ]. 

1836. acClI. La""'1'ence tn Uorakhpur ( E ). and 1838 
to Allo.hii.biirl.; 1839, wHh StcJ)hon to Bundelkhand; 
1840, with Abbotl to B"nGres. Gnd 1841 to Gay!> with 
Stephen. 

From 1845 held eh. of party, ~o. 1 or N. Div .• from 
Purnea to Rangpur Gnd Diniijpur till death. 

PEY'fON. Johll [Ill, 494-5]. Ci". Asst. OTS.; uncov. 
b. in India. c. 3-6--04. 

Sub-A .. t. 1-10-23 ... Dep. Compr. 18-1-32; Prcpl. 
Sub-Asst. 1844; Ch. Civ. Asst. Ith5-48 ; rot. 10--4--66. 

2nd 80n of Wynne Peyton. Sup. Surg .. Mad. Med.: yr. bm. 
to Jam •• ( 1800-84). of Nizam'. miI. eMt. from 16-2-20. 
d. Ootacamund. 6--1-414. whose 8011 Jame. junr. joined Hdbd. 
Svy. 1-41-47. 

1823-5, under Everest on Gt. Arc. Beriior to Sironj 
[Ill. 380] ; 1825-32, under Olliver on Calcutta Longl. 
Series. Sironj to Calcutta [58 n·3. 351-2, 3io J. 

Nov.-Dec. 1831, asstd. on Calcutta base·line 
[ 49-50 ] ; 18-1-32. the day that baBe·line WGS finished, 
appd. Dep. Compr .• remaining wit.h Olli\'er till close 
of longl. series [50. 151, 379-80]. 

c. 24-12-32, left Calcutta with Everest. Ill>t.k.ing svy. 
of his route Mirzapur to Saugor with sub-asstS. under 
instn .• and "from Saugor via Sipri. Pahargurh and 
the Lewar Ghat of the Chumba.1 to Futtehpore Sikri" 
[24-5. 271. 434]. ... From Oct. 1833 "preparing 
and sketching the ground for the measurement of the 
base· line in the Dehra Dhoon, and fixing stations in 
the SowlIolic and sub-lIi.malayan ranges" [35.37.51]'. 

With Everest "in 1834, ... employed in a mOWltsin 
BUl'vey of the Himalayas 88 far as the snowy ranie 
[38,43.'1], and in BBSisting in the measuremont of 
the ... base" [ 52]. 

On Gt. Aro during Cd. Be88utls 1836 to 1840, asstg. 
in mea.st. df Sironj baBe and obsns. for zenith di8tnnce~ 
[ 53 n.2, 100. 409]. 

Held ch. of Gt. Aro comps., both at Hathipaon 
and in fd., under Everest's direct supervision, steadily 
gaining his confidence [108. IIO, 165-6. 324. 326• 

338-<), 371]. He writes in 1836; "Mr. Peyton 

accompanied me into the field as a volunteer. ~nd I 
cannot speak too highly of him. In his capacity of 
computer hie 'patience and &B8iduity are suoh as al'9 
rlll'ely equalled. ... He MS made himself thoroulJ.hly 
master of all formullll. ... is a very good practical 

1 DI>n.. an ( 49-61 ), 12-3-37. 
n~. The Park at Mu.uoorie r 439-40]. 

• cf. India,. O~., •. n ( 101 ). • pr. 2nd Queen'l. Colab .. 183~. • .J:Iuilt Clover L~ 
• DDn.. 403 (482), Pay ton to SO., 22-7-41; ODn. 643 (ii). SO. to Mil. Dept .• It),,) • 
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observer, ~n<i ... possesses a thorough knowledge of all 
that has been done in the department "l. 

1841, poy increased to Ra. 400 pm. (377] and from 
1844 held independent eh. of rd. units; 1856, ret. with 
SG.'s warmest Rpprooiation, with intention of settling 
in England. Wrot.e for th~ newspapers, and painted 
Jands(,l\pes and portrait.~ [442 n.7. inj. n 3, 473]. 

PHlLLIPS, Joseph Seott. 
b. 24--9-·12. 

2/Lt. !l--6--3I... Capt. 

Ren. Art. 
,I. IS-12-1l4. 
lO-3-4n ; ret. 24--3-.~5; 

HOll. Maj. 11-5-6.~. 
Son of ThomBB Phillips, prof. of painting ut Royo.l Aoademy 

(DN B. ), and Elizabrth Fm ..... hill wife. 
m .• Milford. Hanl<!, 3Q-.3-43, Ann<' Maria, do.u. of Wm. 

ReynoldA. "nd wid. of Thos. Baillie·Hamilton. Ro. Cav. 
ed. A,ldisromhe, 183Q-.1. 
3Q-.ll-:I6, llppd. Asst. Rev. Survr. in cll. 'l'ipperah 

rev. svy., holding ch. till grnntell rurl. on mc .• 18-2-41. 
From March IS·i4, to regt!. duty; from IS45 with 
Ordnance D!o'pt [ 178, 198, 347. 364, 368, 395]. 

POITINGER. Eldred. llo. Art. 
b. 12-8-11. d., Hongkong, 15-11-43. 

2/Lt. 13-12-27 .... Bt. MGj. 23-7-39. 
Siln of Thom ... Pottinger of Kilmore. Ireland, Gnd neph. 

of Sir Henry [ n, 437-8 j Dnd Wm. [ inf]: bad two yr. bI'Oll. 
OD Bo. E.t., both d. 1841-3. 

ed. Addiscombe. OB. 
DNB.; DIB.; Bo Gal. rl: Aim. IR4-l (323); Holdioh 

(402) ; Uo.vis ( 28-9 ) : KG,.." Hi8tory of tk. War in Afghan. 
Mta7l, 1861 ; portr .. it, Coleaworthy Gro.nt. 

1837-8. on pol. mission to Kci.bnl and HerM. in disguise. 
Led deCence of Herit during 9 moo siege by Penrio.ns. 

Later to Kobistan, N. of Kabul, till upheo.val of 1841. 
Took pol. cb. of evo.ouBtion of British army, but deto.ined 
in Kabul ... hostage till relelLS.d by Pollook, 1842. 

1840, submitted sketeh map of Afghini.stii.n, 
MBIO. III( 4 ), shewing his marches in company with 
Dr. Ritehie of Bo. Med., and other routes [ 283, 464 ]. 

d., at Govt. Ho. Hongkong on visit to hi. lInele Henry 
the Oovr. 

POTI'INGER, William. KM. 6th. Ft. 
d. 16-5-76. ( 1st WarwickB l. 

Ens. 11>-12-17 ... Lt.·Col. 2-:>--l,j. 
Son of Lt Col. Eldred Ourwen Potting.r (d. 1814) and 

Ann his wife, dan. oC Robt. Gordon of co. Down and IDI. 
6tb Ft.; yat. bra. of Henry Pottinger [n, 437-S j, o.nd unole 
to Eldred [ mp ). 

1832, asst. with mission to Sind under Sir Henry 
Pottinger ; compiled map of Sind from routes survd. 
by himself and De I'Hoste [ 244, 296, 430 ]. 

RADHANATH SICKDHARI. Compr. & 
Sub-Asst. GTS. 

h. Oot. 1813, at Sikdarpara., Jorasa.nko, 
Ca.lcutta.. 

d. 17-5-70, at Gondalpara., dist. Hooghly. 
Compr. soo., 2Q-.12-31; SAB. 3rd 01. aTS., 7-1>-32: Ch. Compr. 

31-3--45 ; rrt. 11>-3-62. 
Son of Titu Ram SikdGr, BengoJi Briibmo.n, and old. bro. 

to Srino.th, o.ppd. compr. 25-1-38. 
KedGrnatb, .on of Srinath, and nephew to Radho.no.th, 
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cl: Nov. 1030, It'aving 8Cvel'al WJlH, dd. nru'Q('d Jyot.8t-1l& N.th 
Sikdar~ ami" yr. sister, who!o;C eld. Hon, 8. N. lIukf'rjj, tr .... in 
1017 "mollc-cI a8 .. 'torney of High Court. C .. lI:uUa. 

Radhanath never mo.rr;'·u, but ILi. bro.'o f",oily hold 
variout; bdrlooIn8, inoluding photo. of a portrait in oils'. 
tbe ol"i!inal ha-ing perisb,·u. &'pro<\uction from Irn. pboto. 
will apTwar in vol. V. 

cd .. 1st., at seh. of Feringhl'e Kamal TloHe, at 48 Cbitpo", 
rd. : 18U, "dm. to Hinclu Coil.,' 11th cl .. riHiDI! to 1st cl. by 
1832. Sludied English und"r n"nrv lh· Roz&rio and Dr. 
Mollis-maths. unrlcr Ur. 'l'vtl"r'. . 

Eleeu-d ml'mb"r of IlA" .. iR53. 
Hio. Doll'. hy J. C. Bag .. I'. Modern Rev. 1933, April ( 457 . 

60) "OIl S'·pt. (2UI-2); l'mb,,,,i, Aug.-Srpt., 1932; l.Josl •• 
IV, 21-U-HI3a-aU Cll.icut.t.a pubns.-8.0 m •. uuto.biog ...... _ 
fi.xtant in In:);). 

20-12-31, app'!. Compr. on Ra. 30 pm., with Ii 
other students of Hindu Coil. [338-9] 6 moo later 
.. ppd. Sub-Asst. GTS., on Rs. 107, having already 
attracted Everest's attention [371 ]1. 

Leaving Calcutta 15-10-32, aced. Waugh and 
Renny on journey via Mirzapur to Amarkantak I!n 

route to join approx. series, Gt. Arc [271, 372, 473 ]. 
From Agra, being reported as .. young and unformed 
in character" [372 ], joined SG.'s office in Mussoorie, 
and took {d. with Everest in Oct. 1833. Made 
himself useful on approx. series a.crOBB Jumna valley, 
taking his turn with the blue lights with considerable 
success [27, 30 ]8. 

For the next 5 years worked direct under Peyton 
or Everest in fd. and recess on the Gt. Arc [44, 52. 
53 n.2, 80-1, 108, 373]. .Everest described him in 
1835 as .. a hardy, energetic young man" who 
"received an exceedingly good elementory education 
in mathematics ~t the Hindoo College, which ... he 
has ... had the good sense considerably to e,,-tend .. .. 
The habits he has acquired ... have made him hale, 
acti"e, energetic, and enterprising [ \iii J. 

"His knowledge of English is fundamental, and 
his pronunciation free from viciolls accent, to the 
extent that it woul,i require a delicate ear to detect 
any foreignness. He has the wisdom to distinguish 
the solid worth of the English ('h.o.mcter from the 
weeds and lichens which disfigure it, and, carefully 
avoiding our vices Md absurdities. has confined him
self to closely imitating our regard for truth, integ. 
rity, and manly virtue"·. 

Under Dormal rules promoted SAS. 2nd .• 1. @ RB. 140, and 
from 7~'>-38 to lot cl. @ RB. 173. Thi. latter promotion .,... 
Curther r.ised bv RB. lOO pm. from 1-6-38 GB Bpecial in_ 
to remin hi. services. llost of the other comp ... ho.d read. . to 
take up posts ... [)ep. Coil ... in Rev. o..pt., and Radhaoath 
had been offered post .... ch. I,.'""h".. Everesl W8II seriouaJy 
alarmed o.t prospect of losing him. Cor .. b~ was bt'Come. aa i' 
.wel't', my right arm in aU matters ronn.·cted wlt~ computa. 
tion .. nd .... gistry of do.ta, .. Dd the 1088 of biB ..,rVlce8 .. , UUa 
critical moment would be one of the most severe privations 
that could be inflioted on melO" [34'-2,17.'. 4'l.h f62 J. 

I,isc&rding the normo.l inhibitions "r .. Brihmll.7l, he e ...... tu· 
o.\lv ","come thoroughly Em'Op""'n in outlook. H. writao. 
•. when I starred for tb. Himalay ... I took with m. a Brabmin 
cook who died 3 ye .... o.fter. Up to this I,ime I .... "" a rigid 
Hindu but o.fter 15 daY" ","ing my own cook, I began 10 
take English food. Col. Evereet WM "t fInt disoatialied bat 

I DDn. 578 ( 17), SG. to Mil. Dpp!. 10-1-;'0. 'Spe1ling from l\utogro.ph. 'possihly by .lohn P"yton [H2]. 'tben 
the Anglo·lndi .. n Coll. • H"nry Loui. Vivia" De R o.u.rio ; Ben. Di •. ,{, AR., 183.'; ( .';08). Dr . .John T)"tlt·r. Bt.'n. lied. ; SIlIll .. 
5-1()....26. • who h ... giv~n le .. "" to quote. 'DUn. 667 ( 170), 1-5-<i1. • DDn. 321 ( 113-4 ). 29--1- 3-&. • &'port 18.16 
(164). I. DUn. 348 ( 207~~ ), 2-5-311. 
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"fterw"rch admitted me in hi. own table". Rnd I .. ter notes that 
" .. It hough by birth of the sacerdotal order. he ;" by persuBBion 
" l'n.itari&l1"o (340.40'. Ht]. 
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Amongst the pos''''8sions now held by the family is R oopy 
of Eve",.t·s l~o17 Accollnt oJ. .. Tu·o Srction8 of IM Meridional 
A", of India. on the titl"-paJ(l' of which i. in.cribed; "Babu 
Radh&l1ath-Pre.sented by I,he ('{)Ul't of Directors of the 
East India Company. in acknowledgement of his active 
pBrtioipation in the our""y" r 110 I. 

Thpre i8 also " letter from E"erest to hiB rllther. dated 
Dehr .. DUn. 3-7-40; "tirijuth Titurnm Sikdar. ~h!t •• "i ; My 
d,,,.. Sir. your son Radanath tiikdRr ha. upplif'<l to me for 
I.ave to proroerl to Mrprut to meet you. Iln<l I have con
HPnted tho\lu'h, in truth. ht> can be but ill spa.rr·d at the prC'8£'nt 
moment R.tL~hf' is onp of the persons whoee a.id if! most impor
tant. I wish I cou'" have p<'rsunded you to comt· to Dt-hra 
Don .... PerhapB you will yet b(' inducpd t{) come. I'.'wing 
already joume)·<'<i .0 rar on your wa.y to the holy BaOOmtth. 
which is visible from mv house in th .. hill •. togethpr with the 
wbole ran go' of the mighty Himalay" l H4, HO]"'. 

1843. with the rest of the SG's fd. office. Ho.dhanath 
moved from Dehra to Calcutta, .. rrg. during Xov. [379 
n.2]. After Everest's depru-ture he was equally 
trusted by Waugh. the now SG .. amongst his most 
important contributions to the "ept. being the pre
paration of the first oon. of the Au.x. Tabks. 

Contra.ry howe,·er. t<> suggestions IlIa,\e. he had 
nothing ;:,' do with the compns. which determined 
the position and height of the highest mountain of 
the world, now known Be Mount Everest. Official 
records dearly show that these comps. were ca.rried 
out at Dehr .. Dim. aftor Ra(U,armth's transfer to 
Calcutta in 1849 to hold ch. of (,}'" comp. office there. 
The story belongs to another ,·olump. 

}tEES. Yincent Louis [ill. 496]. Compr. & Sub·Asst. 
b. Berne. Switzerland. c. 30-11-1794. 

Compr. 1[>-1-2;j; s.!.s. 21-1--2,,; leave t<> Europe on mc. 
1831-2; ch. suo. obsy. 10 .. 1-:,5; leave to Mauritius lR49-50; 
ref.. on pension 9-1(h,2. 

m.. 1st. Ca.lcntta. 2-6-2;;. Rophia. clau. of the late J. B. 
Pluaker_ 

m., 2nd .. Calontta, 2-1-2-38. EH,."" rlau. of the late Jam •• 
• Toneo. of In·land ; she d. before May. IH50. 

Father of W. Palmer Re.... who m .• Calcutta. 20-9-54. 
Miss Mary Ann M .. Uuck. Nothing known of ooonevtion with 
\".lkcs, ..... t. to Me ....... Carr. Tngorc & Co., Brokers, Calcutta, 
who d. 1845, aged 34 y.; ~7-47. a nephew was preparing for 
svy. exmn.; 30-9-52. J. S. Rees. pr. oon or neph .• empd. at 
nacca Coil.. N(,T re,·cld. for ch. ohsy'. 

Ami. India 1621, o.nd employed as tutor of ~"ths. 
Developed clwrea. with partial paralysis of face. Said ta 
have lost R.. 010,000 by failnr<e of Mr .. rs. Palm.. & Co. 

l m, 471, 49; ]. . . . rI d "to b 
Feb. 1831. granted leave to V1SIt Sw,tze o.n . e 

aboent for two year.. or such ICBs time ... may be su.ffiCl.~t 
to re-cetablisb pt'rfectl.v hi. health. and to .draw dunng. his 
.. boenoe onc tbird of his aslary, the rem8lIUng two thirds 
being pa.id to .. competent substitute, ... !t b<>ing ,!!"derstood 
th .. t in ...... of his demise th. allowance will ooaee • 

(kOI'l!" Logan WB8 ongaged BB oubRtitut<;. for 3 y., to provide 
for p<lIIIIible delay of Rees' return ( 451]. Mr. ~ returned, 
h."..,ver witbin the period of 2 years. ... His health has 
not, 1 fea.r, been re.tored, in which """" ... he can be hut 
JI'OI"ially ~fficient. His expectations. very n .. t~y, .. ~e 
tla"t at the ""piration of 3 ye.ars he ahould come mto... his 
full 1BIary, Re. 300 pm.", the .h .... drawn by R .... up to Feb. 
11134 being RII. 130 onlY' (37',379-80 ]. 

a. refuaed offer of accg. fd. office up country on 
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increased allce., and continued work in the comp. 
oflioe at Caloutta, helping in the training of the Bengali 
oomprs. and, from 1835, taking full management of 
daily time-signals [II4-5, 339, 439-41, 375, 381, 
462 ]. 

In 1838, when Radhanath Siokdhar had aaked to resign, 
SQ. thought of bringing Rees up country. thongh he W88 re
luctant to do "0 [ 342]. '1'0 Everest's great reli.f, Radhall&th 
agreed to .tay and in thanking Re.s for hi. willingness to 
DJove he ga vc pt'rmisaion to dedicate to him a smaU teohniotJ 
pu bn., 11 if my Dllme can add any Cf('dit to the work "6. 

R,·e. never recovered from his physioal disability, nor 
was he eVl:'r gmnted any inert-asp of pa.y, which remained 
@, R •. 318-S-3 tiU his r""t. He wa •• however ... Bowed in 
1~35 to take up extra work as prof. GC ml\ths. ne the Hindu 
CoU. under the Education Dept. on salary R •. 300 pm'. 

.-\ItRr sn.nction of pension8 , :40-7-52, hanfled over obsy. to 
eu. compr. 9-JI)-ii~, and sailed for Engll\nd 6th No\'. 

RENNY (TAILYOUR), Thomas. Ben. Engrs. 
b. 18-3-12. d. 3-1-85. 

2/Lt. 4-lI-~n ... Capt. -1-11-48; ret. as Hon. Maj. 
I-I-M. 

Son of Alc:tandcr IkrUlY· Tailyour ( 179;;-1849), of Borrow· 
field, co. Forfar, who addccl .urrum,e Tailyour to that of Renny 
in 1806 on hi. mother'. death, and Elizabetb hi. wife. dau. 
of Sir AIel:. Ram.ay, Bart.. of Balmain. The family had 
pOSlW...,d the Borrowfield •• tates since 1616. two of the name 
being amongst the Scutoh haroll8 who .ubmitted to EdwBrd I 
in 1290'. 

Spent mo.t of his early lift· ill Fmnc,'. where hi. mother 
lived on account of her health; went to sch. at Tours. 

od. Addi.combe, 1821>-9 ; Cbatham, 1829-31. 
m .• 9-6-47. Ioabell .. Eliza. dnu. of Ml\j. Adam Atkinson 

of Northumbsrlsnd; add.d name Tailyour 16-11-49. }'"ther 
of H. W. o.nd T. F. B. R.cnny-Tailyour. both RE., and good 
crioketers. The latter served with SurV('y of India 1888-1920. 

Conolly (8~/170); Hodaon, IV (230, 6O~). 
He signs himself before 1849. 

Arrd. India 8-3-31 after a few weoks with OS. in 
Ireland; 23-7-32, appd.-junr. to Waugh-Asst. 2nd. 
cl. GTS. [3, 114. 353, 473 ]. . . 

Nov. 1832, left Calcutta with Waugh to Jom 
ROBBeIlrode's party on Gt. Arc, survg. route vi .. 
heo.dwaters of Maha.nadi and N arbada rivers fiT. Amar· 
kantak [ 121.270,354, 473]. Starting avy. at Sher· 
ghBti, 23-12-32, they reaohed Jubbulpore 10-3-33, a~d 
joined Rossenrode at Mao, about 80 m. s. of Owalior 
[24, 354. 372 ]. . 

Spent rains at Agra and raised independent parties, 
Renny being allotted the Amua Merd.l. series [4, 67-8, 
406-7], to run N. through Bimda, Cawnpore and 
Lucknow. 

'from R.adhlloll .. th·. Diary; DOn. M2 (306), 18-3-62. 'M~II R..,. Sept. 1933 (292). • DDn. 472 ( 113-8); ~2 
I :131; ). • DOn. 200 (4lI), 6-1-31. • DOn. 286 (il2-4) •• 24-~3. • DDn. 348 ( 207-8), 2-1>-38. 'DDn. 662 (45.). 
1 ... ;'2. • 80. 104/8. ono third of .. lary. • O(w'flly Fum11,M, ISM. 



NOTES 

Leaving Agm 30-11-3:1, reucheu starting point 
13--1-34, and after successful season brought his party 
into recess qrs. at Cawnpore, 1-7-34. 

Everest then recdd. Waugh anu lwnny fol' pl'Omotion to lot 
cl., both being" I'<'plllte with zeal, decisioll. and energy. Their 
lIlanners are most coW'teous and conciliating. ... They are 
COJ'l't'ot observer., have a '''"t deal of judgement and good 
sense, "I'<' able and tasty dmftsmen. and have a marked and 
deoided Went for mathematical knowledge. I conceive it 
to h ... great piece of good fortune tbat I havo heen enabled 
to med with gentlemen of this stamp' ". They were both 
promoted to Rs. 6U! from 24-1l--34. 

After starting his party out again 13-10-34, Renny 
reported IIot Dehra Dim to join in meast. of base·line 
[ 52], .md rejoined Amn... S"ri,,~ early in June 
between Cawll)lore and Lucknow. With Chile. Lane 
he laid out triangles to N. borders of Oudh, but was 
not allowed to clos" them on tllP fonthills within 
Nepiil border. 

During 1830 helped in design and building of Christ Ch. 
n .... and tow.r in Musooorio; tlw ehancol and transepts being 
added in 1853". 

Made good progress 011 Arnua. Flerie~ during 1836-7 
with building of towers ami final obsns. [85. 159-60]. 
Called aw ... y for meast. of bo.s,,·line at Si..ronj [ 53 n.2 ], 
rejoining party 1-~-:l8 for two months. May 1838 
O&lled to Dehra Dim for work on Qt. Arc which was 
to ocollPY him the next three OOll8ons [451 ]. 

Le,,\;ng AmIlIL ""ries undor nharge of Mnrphy, took Bodhon 
party s. to Sironj, wh.",. 24-11-38, I .. found the unfortu· 
nate Mullll'mn in statu of insanity [ 55 1. ]from here he took 
op re·obon. of triangles which Eve",st had obad. during 1824--5. 
working ". till he met WI\ugh 8bou~ 20 m. N. of Elliohpur 
l 5, 17, 42 , 95, "P, 4731. 

Work on Amua series huving now been completed 
the party was switched to Budhon series after rains, 
of 1930. After starting them off under Murphy's ch. 
Ranny joined Everest at K"liina for obsn. of zenith 
<list. repeating the programma at Kaliii.npur the follow· 
ing season, 1840-1, and taking first two week's obsns. 
whilst Everest was ill [99-100. 103. 359, 437). 

After rains of 184], marcher! from Mussoorie to 
Bidar to aBsiAt in mellet. of new bo.s(l·line [55-6], 
returning to Dehra 1-4-42, with all fd. work on Gt. 
Arc BUcoessfully concluded. This repeated march 
back tu th .. hills in the d ... ys beforo railways involved 
enormous wastage of time and (>nergy, but. was essen
tial for restoration of hea.\th, furbishing ofeqwpment, 
and compn. of results in mutual co.operation. The 
doubla jOtU'l16Y between Dehra and Bidar was not. less 
than 2,000 miles [42.173]. 

Oot. lR42. resnmed oh. of Dudhon series at Meenlt. hut 
called to mil. duty with Army of Reserve. being posted as 
Fd. Engr. at Ferozepore [ 357 J. On Everest'. strong protes~ 
"&8 released in time to "'join Blldhon ""ri,·. 1 0-2-43. and 
oompleted obsn8 of N. section through Moriidiihiid [h4). At 
ond of the rains. on maroh of party down to Allahibiid 
to .tart work on Malunoha meridian, inspected Karam Series 
under Shortredo before being onoe more oalled away to mil. 
duty [46u J. Overjoyed to he posted to Gen. ThackweU's 
Cav. div. in Gwalior, and to servo at the b"ttle of Maharij
JlDr, 20-12-43". 

Rejoined party for 2 mo., taking furi. from July 184t. 
Whilllt in England Q89isted in comparilons of the standard 
"B" bar and soale [47-8]. 

RIND 

Rejoined OTS. Nov. 18.,. Appd. Astr. A81Jt. 184.9 
and continued a tower of strength to the dept. till he 
resd. I-I-54, having suced. to family estatea [368]. 
Throughout his service he had shewn himself a sound 
practical geodesist_ Like Everest and Wftugh he was 
undefeated by d.iffi.culties, being at all times ready to 
overcome them without sacrifice of precision [oH, 89, 
3 [9, 380 ]. 

RICHARDSON, David. Mad Med. 
b. 26-12-1796. d. Moulmein 31-1-46. 

Asst. Snrg. 9-5-23 ... Snrg. 20-7-36. 
MRCS. 1817. 
Jan.-Foh. 1831, under direction of Reodt. at An. kept 

route svy. of journey hy rood from Ava to Kindat and Manipor 
frontier [ 2(,4, 2<]6 J. 

1836-7, being Surl!. to Comnr. in Tennaserim, survtl. route 
from Moulm"in to ]IoIandalay tbrough K8renni [ 264-5 J. 

1838-39, with Macleod in cb. of mission from Monlmcin to 
Bankok via Chengmai in Upper Slam [ 264, 45; ]. 

1838-46, Asst. Comnr. Moulmeill. 

RIGHY, Henry. nt'n. Eng1'8. 
b. 10-&-11. d. 14-9-81. 

2/Lt. 12-6-29 ... Col. 12-3-61 ... Gen. 10-8-78. 
Son of JO! ... ~h R~hy. solioitor of London, a.nd Elizabeth 

his wife. 
m., Stain.s, 3-6-33, Georgiana EID.IIllI., MU. of John 

Reynolda. 
ed. AdcliBcombe 1818-9. 
Conolly (88/169); Hodson, m (657-8 ). 
March 1831, with \Ve.tem, attd, to GTe., and joined 

Olliv,'r on Caloutta LoIll!I. Beries nr. Burdwiin for inatn. 
[352, 474 ]; AUI!. HI:!I. after "violeut attack of dyaentery , 
granted leave to Eoglaud on mc. aod did not rejoill svy. [ 368]. 
1834-5, Asst. to Garr. Engr. Ft. Wm.; constructed lighthous. 
at }'aloe Pt., Oris.n IS36 [ 457 J. 

RIND, Jarnes Na.thaniel. lien. Inf. 
b. 24-1-ISO!J. kd. in retreat. from 

Kitbul, Gand6Ul1\k. 13-1-42. 
Em.36-1-26 ... C~pt. 23-11-41. 

Son of Jame. N"t.haniel Rind, :0..0. InC. [I: 481 }, and 
Ann. his wife; pr. COilS. of dootor namesake [ 464 }; yr. bro. 
to Wm. J. Rind ( 1800-69 I, inv. e.t., Mussoorie. 

m., 20-12-27, Mrs. Maria.u Rost'. 
10-7-33, .... Lieut. in Pioneer Corps writes to SG. from 

Bhadriij; "Having experienced Vf'ry conaidemble . diflionlty: .. 
in tra<ling out the line of road fron, ... the Buw..l. mountalD 
towards the river Jllmna [m, pi. 5), partly owmg to the 
steepness of the dells, ~d partly to the im'guIarity of ~he 
mountains, ... whioh WIll not admit of the eye marking 
points to work on. the progrees ... must natura1ly be greRtly 
retarded .... I...respeetfnlly recommend that a amall t~eodo
lite, together with 1\ perambulator, be grantro. for this pur· 
pose .... AB you are on the spot. and hav .... lDBpectro the 
progress of the work. y~u wiU, I h~Vt' 110 dou~!: etat.-. your 
opinion ... to the necessIty of ... the instruments . This was 
the erlension of the .. pionl",r road" whioh formed the N. 

li.mit to Ev."""t's Park estat.- [ 164-6, 43~40 J. 
4-11-33, appd. offg. Asst. Rev. Survr. SnhaswAn; 

4-4-34, confirmed; Feb. to June 1834, with Sahiran
pur svy. under Brown [214, 219 ]. Fraaer reports 
from Bareilly, 1~35, that "when Lieut. Rind join
ed me in June last, he appeared to be acquainted 
with llUl'Vllying inoO.theory, [but ]'oOlittie practil'e ... 
[ except] use oC theodolite and comp88ll, and oC Capt. 

I to Mil. Dept .• 1::i-8-34; DDII. 286 ( l/iI I. 
a DDn. 284 ( 3110-1 ). 

• Rambler (17). 'mentiuned in di8patoJ,.S of C·in·C.; GO 00 ...... 1-44_ 



RIND 

Wroughton '8 8I1I"veying board [1811 1. which he hoo 
t-n (\(Ocustomed to UIIC. and managed with neatn6118 
and fa.,ilit.y .... Apparent.ly hBBty in .... mper. is not 80 

with n .. tives in reality!". WBS on independent bdy. 
RVy. Juring fd. sea.aon 1834--6. but rejoinoo F'rMer 
lII.arch 1836 ... nd tool, ch. of kJIlI8rVlJi svy. 

Dec. 1835, ch. 01 rev. svy. Gorakhpur (wo. ) t.ill 
recalled to mil. duty ~ov. 1838 [215.225,368]. 

RIND .. Taml'8 ~ .. th .. niel. 
b. 1~10-17!l3. 

Hen. Med. 
d. at sea. 27-4-40. 

A""t. Surg. 2!'-11-14; Snrg. 5-,;-26; inv. ""t. 23-6-36'. 
Bro. of )1"lcohn MacN"il ( 1~07-63 ). Bon. Mod .• Md 1'ho •. 

( 17911-11121). no. Mod.; pr. oophew of James N .. thaniel 
... nr .. and th ..... fo .... 1st WIlB. of inf .. ntry n .. m .... ke [ 463 ]. 

Crawford's HoU. B. UO. 
pr ... bout 1821-2 ... ppd. Supt. Govt. Litho. Prese 

at Calcutta. and .... bly filled the situ .. tionS" till granted 
6 moo leave on me., March 1840 [ 3 12-3 ]. 

CD to B., 28--7-43 ( 12 ) his 611ce8. had been ""ery 
large owing to his peculiar position as the introdurE'r 
of lithography into India". 

RITCHIE. David. Ho. Med. 
b. 19--7-09. d. 28--6--66. 

Aaat. Surg. 11-8-3] ... Surg. 21-1-46 
DlO. 6--4--62 ; ret. 1 ~6. 

.!IBIo. 113 (30). rout., svys. in Afgh~ni.tin with E1dred 
Pottinger, who compiled Dillp [ ~S3, 461]. Griftlth &eknow. 
1edg1>. his help with bot. coli. dcMribing him 88 "the wm· 
)BIIion of tb. justly oelebrated M .. jor Pottinger dnring his 
Jeturn from Hem via Jhomunna. ..... lBo ... oot"' ..... n PesbboIak 
and P .. hawur .... Dr. Ritchic is aoquainted with route .urvey. 
ing. In thiB and hiB knowledge of bolAny h. pOtl8f'..... two 
Talaable requioites of a tro.veU ........ 

RIVERS. Harry. Bo. Eugrs. 
b. Cape Town, 4--12-21. d. 4-12-88. 

:lILt. 2-S-39 ... Cal. M-I0-64; ret. ... M.·Gen. 
14--4-65. 

Son of Harry Rivers, Civ. Comnr.. Twell.nd .. m. C .. pe 
Town. SA •• and Charlotte Johanna dau. of P. L. Cloete .. nd 
wid. of (,,,,). R. CampbeU. 

cd. AddiBcombe. Conolly ( ]06/115 ). 
10-6-42. on JSCOb'R recdn 6ppd. by GC in c. in 

anticipation of Uomooy orders, 2n,l Asst. GTS. ; joined 
6t Poona from Dhi.rwAr. 9--8--42 [ 74. 35<}-QO, 448 J. 

U-U-42, took ch. of work on Bo. Long\. series, and 
9-1-43, assumed final ch. before J6cob's departure; 
2--&-45. promoted 1st Asst. GTS •• holding ch. Bo. trgn. 
till fur\. March 1863 [ 75, 309-10. 368]. 

ROBERTSON, Oeorge Henry. Bo. Inf. 
h. Demerara. wt. 1-1-13. 
d. Aden. 10--1-62. 

Co.pt. 12-4-41i ... Bt. Col. 20-4-69 ; Brig. 
Son of James Robcrtson, Registrar of slav"". Dl'merara. 

UId Man.. Catharine .J ohanna. his wife. 
OB. ; lllC •• 1869. ob .• The T'me4. 21-2412. 
~1I_'37. appd. ABBt. Rev. Survr .• DeocII.n; Oct. ]840. 

to ..,join mil. unit for aotive ... rvioo [ 236, 36('-7. 36<) ]. 
]841-2. with Le MeMmicr on Bvy. K .. tat to Ronmiini [281]. 

ROBERTSON, J&mes Court. Ben. Inf. 
b. U-9-]J. 

Ena. 1S-7-:J2; Lieu!. 3-1~1 
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furl. on rn,· .• 22--&-.1 ; name removed fl-.12~1' 
Son of H".l'ry Roh,·rtBo? oh. clerk ()f BaJI~t Olll.oo, . Trin 

Ho .... nd .hllm h,. wlf •• wld. of Ch .... Ppnniok. 
MKIO. 73 (I!l), R\'Y. of route, R .. ipur to Sambalpur 

1839-40. 

RYVES. ThotnBB J .. meA. 
b. ]7-7-06. 

Mad.lnf. 
d. 1-3-75. 

En •. H-I-26 ... ('''pt. 211-9-37; inv. 1~7; 

Son of Lt .. {'ol. Peter Thorn"" Rvv ••. 
ret. 1-5-4Y. 

m .• lot., Wllllajiibnd. 31-3-2H'; JuIia Louis ... yt. dall. of 
R. H. C'olpbrooke. SG. [I: j'('.-<j ; n. 386] ; she d. of sunstroke 
nr. AU"bahad. 9-6-'-;7. "god -l;j y. 17 d. 

m .. 2nd .. AII"hii bii.d. 3 HI-60. Grorgi"na, "'~Iiza dau. of Capt. 
Griffin. 1\I'HI. Eur. 

Mno. 7-7---40, app!!. asst. on Hdbd. svy., holding 
"h. t.il1 relioved by Morland at ,Jiib'6 28--9-40 [256 ]. 

No\,. IR40, to ch. Nellore ~vy. ; MIIIIO. 29-10--42, 
()[·!len·d '0 ['''join mi!. unit .. hannod over 28-2-43 
[255, 362. 368 ]. 

Nov. 11«7, Madr ..... having wife and 11 children, found 
insolvent fol' RH .. i2.000; awardpd onc yeal"H imprisonment. 

SAGE, William. Hen. Inf. 
b. 7-2-1793. d. 25--5--64. 

Ens. ]3-12-4>9 ... M Gen. 13-3-59. 
Son of John and ElizaJx.tI, Sage. 
m. Hannah who d. 1I-1I~5; bro .. in·I .. ", of Wm. SeDPI'. 
HO<Ison. 1\' ( 2-3 ) ; P .. nkridg<> ( 49 ) . 
]82~36. Ex. Offr. P .... " •• Dinaporc and Reno.rcs. 
HBlO. 111 ( 30 ) ; 59 ( 30-1 ). map" of 00 .. 1 dists. in p .. liimau 

with gool. sections. 

SALE, Thomas Henry. 
h. 8-12--14. 

Hen. Engrs. 
d. 13--12-1903. 

2/Lt. 10-]2-30 ... Lt Col. 27-8-58; oot. as HOb. 

Col. 23-8-69. 
Son of Riohard Cowlishaw Sa.Io of T.ondon. Roliciter. ..nd 

Elizabeth hi. wife. dau. of 000. Wye, of Oporto. Portugal. 
m .• London. 7-9-48. Maria, dau. of G. Ravenhill, of 

Mancheater. 
ed. Westminster. 11123-9; AddiBcombe. ]829-30; Ch .. tham, 

]831. 
Conolly (88/]77); Hodson. IV (0); OW •• n [815]. 
]832. with S & M. Iklhi; ]834. ShekMw"ti expn.; 1834-5. 

""rvd. Agra and Mnttra cants. 
23-11-37 to Jun. 1839. on 8ylhet-A .... m rd. ; Bvy. of reOO 

from Rylhet ov.,. Khii.i HiIIB vi" Jainti .. to Gauhiti. HlUD. 

]77 (R-J07) [2641. 

SANDERS. Arthur. Ben. Inr. 
b. 9-8--12. d. 19-3-95. 

Ena. 10-] 2-30 ... Lt Col. 29-.'>-57; 
rot. aB MGcn. 31-]~I. 

Son of Thom... Sand,I'II, Comdr. no. Mo.r, and Rooetta 
Fortwmta. V .. Ue hie wifo; bro. to Edw .... d [ 4b5]. 

cd. AddiBOOmbe. 1829-30; Hodson. IV ( ]3 ). 
Afghi.n W ..... Army of Indus. Sept. ]838 to Apn1 ]8811. 

offg. DAQMG. 

BOC. 22-4-40 (2); to eh. Litho. Press, salary Re. 
lOO, after de6th of Dr. Rind, but attd. with drawing 
branch to sao. ; 1845, DSG. reports that "lithographic 
pr688 is distinct from this office, 6nd under charge of 
Oaptain A. Sanders. of the QU6rter Master General's 
Department8" [3 13 J. 

June 1946, takeB oh. of sao. MId I111III. Dept. daring "baenGe 
of DSG. for on. month; 1847 sl.iIl in rh. Pm ... 

nQMC. at PT('sdc~'" Calcutta, IH.12·-H. 

I ""P. He •. lld .• R-1I-3ii ( #I j. • Bell. Dir. d' A.n. 1 Aa5 (218). 'DlII'., 17~0(lli). 
23 2-42. • DDn. "~8 ( 173).1-12-40. 



NOTES 

SANDRRH. Edwnrd. Ben. Engrs. 
h, 19 ·1-01. kd. in action. 2~-12-43. 

Maharajpur. GWlllior. 
~:n'. 111-:;-21 ... Maj. 28-'1-41 ; Bt. Lt Col. 1~943. 

bm. In Arthlll' ( 41>4 1. 
('onoll\' ( 116/122 ) ; Houoon. IV ( 13-4 ). 
en. 
111:14 ·ii. ShckhiiwILt,i expn. 
Afgh.in WIlr. IR3H-42. with Ch .... North of Do. y.:ngr •.• 

lIUl'Vu. rOllte Kuur!ahiir to Heriit. 183" (282. 4W J; .... W. 
GriJlith oollooting pll\lItB. bllt colln. "w ... no ... ly ontirt>ly 
dcatroY"d in cl'O .. inJ( on. oC th" rivors'" l447). 

1~-l2 till de .. th. Ilt·p. Mil. R.c .• Mil. D'·pt. 

SHAK};SPgAH. Richmond CBmpb"n. Ben. Art. 
h. in India, 11-6-12. 
d. \n<lllro, 211-10-61 ; }U. 

~ Lt,. 12--ti-2M ... ],t Col. :l7-R-liS ; 
Bt. Col. :lH-U-54. 

Son of .John 'l'lllbot I'Ih .. ke"p'·ar. IIl·S .• "Il(l Emily his wiCe. 
d"n. of Richmond Tlmckemy ( 17SI-IX16). DCS •• f"th.!' of 
t.hr nO\"I'lil'lt. 

m .. AJlrlt •. '\-,1-44. M,trlon Sophilto, dau. of G. P. Thom""on. 
U(;s. 

.. d. (,hart"rho,,"" 11123-6; Adw.oombc. 1827-K 
Kt.. 21 ·~-41 ; 011 •• IR60. 
DNB.; DIn.; Hou.on. rv (60-1); Ben. P ~ P .• VI (297-

317), with port,rait; Colesworthy Grnnt, portrait; auth. of 
A Journ.y from Heral to Orenburg. 

Jan. 1837. appd. Asst. Rev. Survr. with Fordyoe's 
part-y. Gurakhpur (w); Aug. to Oct .• leave to 
Calcutta. extended to 3rd NO\-. owing to "unusually 
protrocted voyage of the stea.mer ... , The average of 
the VOyageA frum Ualcutta to Allahabsd is generally ... 
21 dtLys ... whioh would have enabled me to reach my 
destination by the 1st prox.2n [170. 362. 368]. 

Sept. 1838. applied to rejoin his mil. corps; with 
Army of Indus arrd. Kn.ndahar. 28-4--39 ; with James 
Abbott and D'Arcy Toad. ma.king svys .• alT(\. Herat 
1-8-39. Writ(l~ Sept. 1839; "You will be surprised 
~fter the disgust I have shewn for surveying in all ita 
branches. tu hoor that I have undertaken the survey 
of the vruley of Hemut [453 n.7) .... 

.. 23ru. Sept. The prople of the valley look upon me a. a 
harml,. .. mRniac. who h .... a .UriOll' habit of dragging a ebBin 
sbout thp country, looking through n. "rioorbinf"', as t,hry Rrt" 

pleased to can the th"olor\ito. ... 
"16t.h No\'", Wt· ha.,rl~ a. plf'ssllnt party here, with rom~ 

(.rt"ble '1ultm·m. nnd ... hog-hunting .10110 at hant!. The cli
mate iB ,lelloiouB. Rnd I bBVO ... BlIfficirnt omploymt'IIt, 80 th .. t 
~he exchange from the R<,'vonue Survey of HindoO!!tl\n is 
decid,·dly in my tiwour .... Th. surveying has m",le me 
IICquRint.·d with t,h. vaU"y and till' n .. tiv,'s. and .. ,"II"blrd me 
to pick up t·be language without, much trouble'''. 

Drl'. 1839. with .Tamos Abbott on po!. mission via 
Kabnl to negotiate releaso of Russian prisoners 
from Khiva. carrying d3spatches. and reo.ching 
England 1841 ; knighted on arrival [ 283). 1wtumed 
to llumblty 11-10-41. via Suez. 

d, of brochitis whilst AGO. C'ont-ra.1 India. 

SHERWILL, Waiter Stanhope 
b. 31-8-15 ,I. 20-3-90 

~;ns. 11~19 ... Maj. 2--4-.,<;0 ; 
rot. AS Hon. LtCol. 31-12-4j1. 

SoD of M'>rkhILm l<;"les ,.od Lllcy Maria Sherwill. 
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m.. Ghazipur. 24-~·t.j. ('·cilia. MU. DC .1 .. U. Hill. eom..... 
"f I'ort Elimbt>th. HA •• w,ud «nd HiotRr·in·law of A. C, HI"VIa .... 
Dr ••• judge ~t Ghii>,ipllr. . 

rod. Adrliscombr. IR31-3. Hod""n. I v ( U ). 
27-7-38. appd. Al!8t. Rev. Survr .• joining Cawnpore 

'~\',I'. from Hoshangabid; 10-3-40, le'1.\'e un me. to 
('npa Itnn NSW. till retW'll to Bombay 14--11-.. "; 
"ejoined svy. at JBlawl. and from 13-6-42 to June 
1M3 held ch. Bih;;'r. or Gaya. svy. in Stephen'lI 
absence [ I !l4. 349 ]. 

From 1844 held ch. s. (Iiv. rev. svy. from ShahiUuld 
to Birbhum, constructing valuable geol. maps [ nr. 
362. 365-0). From 1851 Comnr. for readjustment 
of thana anrl loelll boundaries. and from 1856 Prof. 
of Svy. at Sibpur in addition [229.233.3611]. 

Frequent contributor to J ASB. ; loft lI\JI.Ily attractive pea 
snd ink .kl,tchrs of soy. lifp. [ID. 345; rv. pi. 18]. 

SHORTREDE-, Robert [m. 502 J. Bo. Inf. 
h. 19-7-01. d. 25-11-68. 
Ens. 4-1-23 ... Lt Col. 1~1O--57; 

rot .... Hon. M Gen. 31rl~l • 
Son of R<,.bert Shortreed. sheriff 8ubetitute. oC JedhUllJb. 

co. Roxburgh; bro. to Priugle and Wm .• both of Ben. W.; 
and of Mary who m .• 1834. Dr. W. S. Memes (~67). 

ed. Jedburgh gr. sch ... nd Edinburgh High soh. 
m .• Aliahiibiid, 19-1-44. Cl ..... Ann. dau. of 000. Cb._. 
Auth. of Logarithmic Tabl .... 1844; Trave, .. Tablu. IBM. 

ob. notice HAS. ( In" ). XXIX ( 120-1 ). 1~2-69. 

FRAS. 

1824. appd. Asst. Survr. Decca.n Svy. [m. 126); 
1828. to ch. trig. svy. Bombay under DSG .• Poona 
[m. 130-1; IV, 2. 72. 127.240,327.351.383 ]. 

22-4-31, tr. to control of SG. [ 14. 56. 344]; 1*'
misBion to visit SG. at Caloutta refused by Bo. Govr. 
[358 ]6. After searching questions Everest found his 
work of very poor quality. not in any way conforming 
to QTB. rules [47. 56-7. 72• 144. 357-8,448 J. 

Corr. continued for more than two years with grow. 
ing ill.feeling. which rose to indignation on E_t'8 
part when he found that. from Oct. 1834. Shortrede 
had been empd. on rev. svy. work for tbe Bo. Oovt., 
having obtained appt. of Wm. Ja.cob 68 asst. for trgD. 
from Dec. 1833 without. not-ice to SO. [4. 73. 359]. 

"In 1834 ... he WIUl appointed to examin .... an emuftl 
Revenu. Survey and AII8P88lIlent of the Deccom, in ... wbioh 
it was belleved that groat {mum. h.d "".n committed 
( !35-6 ]. ... Put in d\~1 oharge of a district whirh had long 
beNl iu disol'dpr, wlt.h ... powt'r t-o ",VIRC tht· rat('s, ... he 
]owl'l'l.d the n~!o!.("s~l1wnt., a.nti incn.'I1*(1 tlU' non'nur. snd in 
t,he COIII'8<' of two VO",.8 broll~ht 40.(100 a.c ...... into cultiva
tion on modpn\t,(:ly incl,("fl.sing It'aSf'8fi 

", His report on 
Pdngl("A ns.'Jmt. finu R\'y. It'd to lllllugurHtioll of n'gular 1\')'8. 

IIlldor Golrl.wid u.nd Winl(nw [ "J". 3"(,1· 
Whil.t thll. "mp<!. "I,,; had .. dan!!"l,{"" iIIlle ... and be~re 

the "nr! of hi" .irk 1"11 V". on tb" .mld." death of the ~t 
Engineer. Ill' WIlS "mploy,'u for a few ~ont~ as II8Bl8t&nt m 
the Mint". HHod cOllllidt'mbl. m""h .. rueal skill. nnd p."t the 
t,rnnsit inst. /\t, Collihn obey. into working ord~r .. "He.," hiJD,. 
self R workman, and from his fornu-or l'()nnf'XI0~ with the 
Mint ... h~ umh'rtook thE' re.prection:' II.IUl.··t~.~ lIlBtrumoot 
thus fitted up .Ilntinur'. to work B8tLs("ctorily . 

To E\'"rn'st'. groat relief. RhortlTUe handed OV1'r oh. et 
j,he trig. ovy. to ,T"""b /Lt the end of 18:16. hot. when J~ 
took sirk lea,,,, t,wo :V"BI'8 IBwr h. off.rod to ofliOl&te. wri1iIDg 

• 'JASB. xm. IN44 (121-34); Griffith (nil!). 2 NWI' •• I~v. Bd .•. 1>--10-37 .( 30)... ~t~ P ~ R~:~.\7 ,!:'~:J: 
!egola. Rp<'Umg of Butog. ( m. 126 n.l. SOl]. • OTS •• nr (lll.n.B); (lV'Vl.H ) . T!l. 8!2 (~ ) 

1869 (12~1 ). 'ib. VDT. 1848 (6~); 1850 (95). 



SHORTREDE 

ooaoili&tory letter to Everest; .. From the mallllt'r in whioh 
our oonneotion with each othel' terminate<l. you may probably 
be aurprizro that I should now write to you. I do 80. 
however. in the belief that there w ...... mieunderstanding 
between us. Probably you wcre not aware that my being 
t&ken from the survey to other duties was altogether with· 
out my request. • •. You •• upposing tho.t I had been ac"" .. ory. 
might very naturally be displeased. while. on the other hand. 
I ...... annoyed by your letter •• upposing that you wiehed to 
get quit of me altogt'thel' .... 

"I was engaged in an enquiry involving the welfuru of a 
great nnmlx-r of people ... n<l whioh I felt ... I could not leave 
at a moment's wo.rning [2)6] .... The departure of Lient. 
Jaoob on sick oertificate to the Cape •.• willleave the Bomb .. y 
bra.noh ... without anyone here who can take immediate 
direction of it. . .. 

.. You would have no caU8U to regrt't .uoh a .tep ..... besides 
being fl\lniliar with the ordinary duties of the survey. you 
would find me ... tolerably well vcroed in the ... meohanicl\1 
adjustment and repair of inotrumeuta "'. 

Everest cOllJ!ented, after lirot obtaining from Shortrt'de 0. 

.. gDBd"antee ..• promising oolemnly. sin""rely. and faithfully. 
that in nil matters relating to the trigonometrical survey I 
will to the utmost of my ability ende .. vour to perform my 
duties in suoh a way ... to meet the approbation of Colonel 
Everest. by a .triot and punctu,,1 ouewonce to his orders .... 
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During the next year Shortrede completed the 
10ngJ. series to the w. C068t. stimulated no doubt by 
"18 pages of foolscap" containing "remarks by the 
Surveyor General for the guidance of Capt. R. 
Bhortrede "3 [ 74. 239]. On J&Cob's return. 22-5-40. 
he asked for permanent re·instatement in the GTS., 

which Everest arranged. being very short of officers 
[357, 432]. Shortrede joined the SG.'s romp at 
Ka.liSnpur about 20th Nov., just in time to take 
part in the obms. for zenith distance [ 100 ]. 

From 17th Dec. empd. in neighbourhood of Sironj 
for about 4 months on minor trgn. which Everest 
found most unsa.tiBfactory. He had made no effort 
to compute his work. and left his "angle.book ... in 
the rough state, ..• not only not worked up in any 
wise. but not even in that condition to which it is 
prescribed that each day's work shall be brought on 
ita completion in the field'" [ 80 ]. 

Whilst at Debro in 1841 took ... tr. ohans. ror latitude 
.mofficielly. and became greatly intereoted in the problems of 
Himilayan attraction [105]. Though he .tayed with Evereot 
at Hithipaon-for some daY" at le .... t--;-he did not .uo",:"d 
in drawing the great IIlJ1n on the 8l1b]ect' f 'SC) J. Durmg 
18411-9. he wrote to Govt. of I. and read.. paper hefore 
BAIl. which o.ttracted the attention of Sir Geo. Airy. AB. He 
omggeetcd that Everest had glose~d over thc implication. ofth" 
di.crepancie. revcat.d in the closmg of the Gt. Arc corn!"' .• an 
aootl8&tion which Waugh inwgnantly repudiated ... completely 
foreign to E ... ereot·s oha.acter. and amply rcfutt·r\ from the 
pub. aoct. of 1847 [ 11 3 J. 

WlLugh further pointer! out thllt Sbortrede had wasted 
weeks of goo.l w."ther in making the ..... nno.uthoriz· .. d obs~ •. 
inotead of getting on with hie preparntlOns for tbe fd., ImVlIlg 
from 1-9-4 L taken over ch. of tbe K"rara Merdl. Serie.'. 

Marching from Dehru 11th Oct .• arrd. AllahibBd 
17th Dec., having pottered about at various stations 
11ft route, picking up sundry articles of equipment 
[ 69 ]. Did not commence opne. in Rewa.h State till 
the beginning of Feb. 1842, when, finding visibility 
alIiacted by thick haze. he returned to qrs. at Allaha· 
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bBd before the end of April, having accomplished 
very little indeed [69-70. 85-6]. It was not yet 
realized that to take the fd. in these eastern areas 
before mid·November was oourting disaster from 
.. jungle fever". and Shortrede had every justifioa.tion 
for being found still in qre. at end of October when 
Everest paased down the river in 1843 [ 70 ]. 

Better progress W68 ma.de during the next two 
seasons. though Shortrede again departed from 
Everest's principles by la.ying out his triangles in 8n 
amorphous net·work, instead of in a regular chain. 
In 18447 Waugh was so disgusted with the quality 
of the work and wretched progreBB that he obtained 
his transfer back to Bombay, 6-3-45 [ 368 ). 

With all his talentB and good will. Shortrede WIIB 

somehow incapable of applying himself to reguia.r 
procedure. and that attention to meticulous detail 
80 eBSential for geodetic work. Everest writes of him 
in 1842; "The Captain is beyond doubt a gentlelllllIl 
of reading and re ... arch, whose mathematical attain· 
ments are highly respectable, but I must in candour 
avow that I never met with a geodesist so unprscti. 
cals " [91- 2 • 435 ]. 

Like IIlJ1ny other survrB. of keen intelligenoe, Shortredo was 
greatly intrigued by problems ontslde those of his immediate 
reaponolbilitiea [ 258 J. He had been working on hi. monu· 
mental log"ritbm tables for 80me ymro. and had duriDg 
1841 and 1842 contributed to 0I.8B. a succc .. ion of I<lcbnioal 
pape .. on matbI. o.nd ... tr. subjeots8• In 1843 h • ..,nt to 
Caloutta .. two pieces of a ollLb of otone from the neigh bourhood 
of Rewah ... [ that] may b. found usefnl for Iithographio 
purpose.... These were found "rather too 80ft ". though 
"a fine.grained sandstone [313]". 

He ro.i..,d an interesting oorr. with Proby Cautley. the 
distinguished o&MI engr .• writing 13-9-42; "Ho.ving read 
in the public papers ... the Report of the Committee on the 
GlOnges Cano.l projected hy you. it h ... ocourred to me that a 
oiroumBtanoe ... m"y seriously affeot the u1tim .. te stability of 
the great aqueduct .... 

.. Within the last 20 or 25 year •• tbe whole of our nortbern 
and north-western frontier. from Nepal to the Indu •• baR 
been visited by ro.rthquakes, I>Dd I bulicvc they are Dot un· 
oommon at Mu.soorie and Dehra. wbich 0.00 not far from the 
.ite of the proposed aqueduct .... The mere fact ...• eems 
enough to warrant grel1t caution. 

"It i. impos.ible to .ay beforeh .. nd whl\t wouh\" he tbe 
precis.. elf,·ct of an ro.rthquo.kc on "n aque(luct .... Some 
damage to th" "rcbes might h,' ('''P'·cwd if they were empty. 
and if fiUed with ""Wr ...• ome of them might givc wILy .•.• 
The only way of a"oiiling this danger ..,ems to bo to have no 
rxtenaive o.qucduet, uut t-o carry the Iin!' entirely on land. 
I make t.his sugge.tion with much respect .. ••. 

Cautley p"..."d tbp lettt-r to Ever.ot •. commenting t.hat 
u this is a. point cles('r\'ing of consideration for.. o.1~ho a.n 
experience of 17 ye"re po.sse<l in this part of India glveo mo 
no in.tance ... of buililing. having dther been oh"tte':"~ 0' 
ora.oked bva visitation of t't.is .ort. still tho probsbility ... 
deserves every atl<lntion. . .. Thu aque~uot ~ 624 feet l0'f 
and the width and depth of wat.,r which will p.... tbrougl 
it are 150 and 10 ft. r ... peotively; 221 ft. from tbe bed ofthe 
riverll ". 

Even if he hOod cxperienced till' Quetta ,·"rthqunk,· of 1937 
I>Dd that of Bibsr of HI34. Evereot would probably have 
been optimi.tio; "The objeotions .•. to yo~ p,:,,~d a~ueduot 
for the Solani vruley are .•. of general appliO&bility •... ShOWBro 
of meteorio otones. thunderstorms. hurricane.. warorspooto. 

1 DUn. ~24 (217·-11). 26-10-3~. • DOn. 34:1 (~). 14-12-38. "/0 Oal. (24). • LlD,! .. 4:11 ( 120-:1).11:;7-41.. 
had long lItiven dooJl thought to Himru...v",. Attmctiull [ 'J~. 1"4-5 ]. • DUn. 4.';2 ( 277-"7 I:. :-il,. to. ~r:1. ~Pt .•• N -!~.'. 

1I)':veT'P.tlt 
, after 

( 23-4H. 
NI}IOrt from Rcnny I -l('3 J. • DOn. 402 ( 371-l!6). [,;-/1-42; para 30. • J A.'IB •• vu (.10< ): x ( .~II.)-I- ). ( 713-.. 4' XI 
207-11. 77t1-1ll.II;j(~2): XII (103 .. 11). "Shortrt'dr to (: .. utIey. 13-0-42: DUn. 405 (!), .... n). 11 .b. (94).20-11-4 •. 



NOTES 

allll earthqllak,· •• " .... th,· modeR in which thesu vi.itatioDll 
chiefly exhibit themselves, .. nd ... the most probable chanoo of 
e8CILping their ./f,·oIR consisls in abiding entirely by the 
D6tmnl surface oC the earth. 

"But the RomaDll do not Reem to have been deterred by .•. 
th.s. eleml'nls of danger from oonstruoting aqueduots of 
great oxt"nt, and ... eVt'n Portugal and NapleR, the very foci 
oC earthquakes, have not been deemed incapaoitated therehy. 
As to what may be Rtorell up in the womb of time, '" wh .. t 
has happened may doubtkos happ<'n again, and ... there are 
maniC ... t pruoe. of mighty cat&Btroph •• hl\viog ... taken offect 
in thi. planet, .0 it is .. fair supposition that wo '"" per. 
pctuall~' liahl. to " recurrence .... In faot, in the midot of 
life w~ .. re in death. 

·"rhilty-.ix yea .. and upwards have dnpsed since I first 
""me to India. "nd I bave witnessed several earthquakes. but 
all 80 .~ight as to leave in my mind no eILu.e to apprehend 
any .,,1 to a structure so solid and .ub.tantinl ...... the 
.queduct oV"r the Solani v"Ury i. likely to Ire. I havl' felt 
earthquakes in Java and in Naplps. compared to whioh those 
in India '"'' not to be mentioned .... As facts are of more 
importanee tban opinions. I have to trouble you with an 
extract of "work ... beRring on this suhject, and if you will 
reCer to the seven: tri,,1 which the gn-at e .. rthquake at Liabon 
mURt havc given to the »queduct "t A1cantar .. , I dare ... y you 
will ce ... e to hav,' any miRgivings "I. 

We ha.ve (olUlll JlO record of Shortrede's early work 
on his Logaritlun Tablos, "probably the most exten· 
sive and correct over published by a private indvidual 
without a subscription list". 

The 1st edn. wo.s pub. in Edinburgh with title· 
pago; .. Logaritlun Tables, To seven places of 
decimals,/containing/Logaritluns to Nwnbers from 
I to 120,/Nwnbers to Logaritluns from' 0 to I' 00000, 
Logarithmic Sines and Tangenta to every/second of 
the circlet with argwnenta in Space and Time,/and. 
New Astronomical and Geodesical Tables./By Robert 
Shortrede, F.R.A.S. &c./Captain R.E.I.O.S. and First 
Assistant of the Great Trigonometrical Survey of 
India. /Edinburgh ;/Adam & Charles Black, Book. 
!!ellors to the Qneen ;/London; John Murray, Book. 
!!eller to the Board of Admiralty; andfW. H. Alien 
& Co. Booko;ellers to the Hun. the East India Corn· 
pany./Andrew Shortralle, Printer./MDccOXLIV". 

The prof.-..,· was writtm by .John S. Mem.s, LLD., hi. 
bro.·in·law, of the Ma""" of H~milton, l\fay IS44, in def .. u" 
of his bra. Andrew the printer. who w... .. on the el'e of 
Betting out for China .... To the eompl<'tion of the work 
moo years of as~lrlU0l19 iR.honT and study hn.Vfl been rlevored. 
The pecuniltry ('XPC'llBC"S alrc.'ll.tly inourrrd flxc('{'d two thousand 
poundo .... nd more will be required before the undertaking 
~n b. succeosfully brought to a d08e. The",' sacrifices oC 
timl' llOCL lDODl'Y have br.-en mnllt., l·ntit\·ly at th(' indhridua.l 
co. I. or Captain Rhortrede. "nd from no other moti"" thRn 
th~ lov(~ of MciC"nC(l ", 

The 2nd. ,·,In.. in two .mall vols. about. 10 by 7 inches, 
w ... printed at th,' Hni". Pro .. , Edinhurgh, in IM9. and the 
preface i. sd. by /-ihortrcd ... Lonrlon, Feb. 1849; "A smnll 
edition ... w,," puhliRhed in 1~44. b"for~ I had an opportunity 
of .... ing it compleh" '" In th,· present edit:on many alwra
tlOns ha\·(> bt't'n madl', ... amI for the convC"ni!"nc(' of pur· 
ch ... rs it is now published in two oepar .. W volumes". 

In a revi .. ", of this 2nd .• dn. it is record.d th .. t "the 
composition and Rtereotyping of [tho 1st. .tIn. J. .. were 
executed !Lt Edinburgh ... nd a smnll edition was issued In 
1844 in one volume whil., th,> aothor WRR yet in India. Some 
deti>cte of c:t""ution having appesnod. Capt. 8hortrede. on 
"'turn to Englnnd, .auscd most of the .. copies to be cancelled, 
an,1 aflRr a thorough revision of the pmtes, and .. recast of 
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s?me of them, he returned to Indi" last year. leaving direc
tlOllS th .. t the trigonometrical part ... should 1><. publillhed 
sepo.rately. Th. part ... contains the logarithmio sine. and 
ta~gen~ for .""ry .. co.nd throuthout the quadrant, com. 
pmed ID I ... than one third of the l1lk or Mr. Michml Taylor·. 
[m, IS3] ... . 

"Captain Rbortrede's tablea, though compleW .. t JlI"III 
""verAI month. sinee, have only recently been obtainable in 
London. Th,· .. uthor has /ixed a prioe ... barely equivalent 
to the paper alld preos work n,. 

1849~ returned to his rogt. in India. and appd. in Feb. 1861 
to Punjab Rtlv. Svy., whe .... ho remained till 1856 wh"" he 
accd. his hatt., 2nd Bo. Eur .• to mil ... nice in Pe"';;a. 

In 1912 his son prosente'l to the Survey-now In MWIOum 
nehra nii.n~'lhortnode's Rtrnight.edge, made with his 0"';' 
hands, alld used by him for many yea... It is oC glaos, 50 in. 
long. supported on corks in it. original teak case. 

SIDDONS, Henry. Ben. Engrs. 
hapt. 9-8-12. d. 26-2-00. 

2/Lt. 11-12-29 ... C"pt. 1-5-49; Bt. Maj. 7--&-49; 
furl. 11)...~9, on m •. 

Son oC Honry Siddons, eld. child of &mh Siddons of the 
Th.atre Royal, DN B.B, and Hamet his wife, dau. oC Chas. 
Murmy (1754-1821 ), actor, DNB. 

.d. Adcliscombe 1828-9: Chatham 1830. 
m., Caloutta, 7-7-34, Hamct Emma, dau. of hio uncle. 

Gen. John Siddons, BCS., PMQ., Bengal; Ramet'. sister m. 
Horace Hnyman Wilaon (1786-1860) [m, 312 n.7]. 

Conolly ( 88/173 ) ; Hodson, TV ( 91 ). 
BTO. 13-10-34 ( 29 ), appd. Rev. Survr. Chittagong, 

@Re. 618 pm. [8. 178, I93~, 207--<}, 347. 364-5, 448]. 
1837, made tidal ohana. at Chittagung for July 

and Oct.'; "Those for Jan. [1838] which he had 
intended also to take in the Tek Naaf, he discontinued 
on finding that ... Harbour Master had been directed 
to do the same thing by the Marine Board6 " [ 119]. 

Appn., 28-9-38, for tr. to active mil. service W88 

refused; 0-9-39, handed over to E. R. Boileau, mak· 
ing visits to Manipur and Calcutta till 13th Dec.; 
13-10-40, again handed over ch., and read. appt. in 
Calcutta, 24th Oct., taking furl. 8-2--41 to ll-I0-42, 
not returning to svy. [ 368. 40 3 J. 

SIMMONDS, Juhn Henry [rn, 503]. Ben.lnf. 
b. 1790. d. 7-5-69. 

Ens. 6-11-08 ... Maj. 3-10-42; inv. !!--{i-4.;; "'t. 
12-10-46; Hon. Lt Col. 28-11-..'>4. 

Son of Jobn and C!\therine Simmonds, of co. Kilda.". 
m .. Caloutta, If ... 2-38, Elizabeth Susaonah. dau. of Sir 

Robt. Graham. Bart., of E.k. Cumber/and. 
Horlson, IV ( 93 ). 
Dec. 1823, Asst. Rav. Survr., Delhi, assuming ch. 

from OIiver 1-10-29 [ 214. 349. 362, 387 ]. 
1832. oLjc'Ction tak,'n to hi. working in the hills during 

hot weather "nd mins. whilst holding office at llabiithu. and 
enquiry mad. BB to .. what cle!(T"<'e the Survey in the hills 
h... interf,'red with th" ... Sur"T ill the plains. Whether 
80DV expellAe' W Govprnment hl\s· bean incurrl,d in CODe 

""quence oC his employment. in the hills. and whether Captain 
Simmondo has drawn .. nv al1owanOi's to which he would DOt 
have been entitled if not omployvd on field duty. His Lord· 
ship in Counoil has not been pl.....,d to comply with Captain 
Simmonds' requeot th"t the Political Agent at ~uhathoo be 
inotruotL.d to pay his audiwd bills· n. 

H. mllnaged. however. to move offioe to Bimla during raiDs 
of 1833 aupported by requeot of COmDJ'. of Delhi ror .. ",,"ey 
of oe~in Hill Purguno"bs under the Politioal Agent at 

. 1 DDn. 406 ( 277-8 ). 27-9-42. • HA.S. ("' ... ). x( 9li), 8-2-60; oopi .. of both Taylor'. oC 1711:1 and 8ho~.'. ~a6Iu 
WIth OBO. Comp. ; exooUont contlitifm 19,;7. • tho ."rvr ...... g. son. NOT 8 .. n. of the actraM 88 .tated 00 po 8 [viii]. IfOt' 

IR3688 .hewn on p. 119. • J.A8B., VII, 1837 ( 370). • &TO., 12-8-.13 ( 26). 



SMYTH 

Soobat.hoo", hut again .. His Lordship in Council" was firm 
and ntled th"t .. Captain Simmondo i. not to he allowed k, 
draw the field allowance of hi. appointment from the dat<, on 
which he left his duty in the plain •• viz .• about the 16th April 
I ... ~ .... Tho Hill Survoy is not .deemed neeo.8Ilry [ ll~. 452 ]1". 

Slmmonds WM now directed to move with his 
party to take up rev. SV)'. of Azamgarh Dist. Here 
he found himsolf w.,rking for James Thomason [ 471 ), 
who as Cullr. wa.~ intensely anxious to speed up the 
svy., and was disgusted at the deliberate nature of 
Simmonds' plans. Tho DSG. waS equally conscious 
of the slow progress. and found Simmonds particularly 
difficult to deal with [ 223-4. 363, 443. 452 ). 

From Feb. 183,j. found more congeni,,1 work a. Sec. to the 
Clothing Bd., with which dept. he .erved for the next ten 
years [ 360 ]. 

SMYTH, R .. lph. Ben. Art. 
h. 27-8-12 d. 7-2-86. 

2/Lt. 12-12-28 ... c .. pt. 19-8-46; Bt. Maj. 20-9--;;4; 
n·t. aB Hon. Lt Col. 20-5--58. 

Son of Capt. Ralph Smyth. 7th Dragoon Gdo., and Ameoo 
St. Goorge. his wife, dau. of Rev. Thos. Adderley Browne. 

m., 1st., Din&pore. 2~. Ann, dau. of Jamea Gibbon. 
indigo pl .... ter; she d., Ootacamund. 15-10-55, aged 41. 

m., 2nd., H&lTiett, dau. of C&mpbell CBmcron. 
ed. Addiscombe, 1826-9. Hodeon, IV ( 141 ). 
20-11-37, appd. Asst. Rev. Survr. in oh. Central 

Div., Cuttaok, after having "passed. a good examina· 
tion, having solved the greater portion of the prob. 
lems laid before him" [178,186-7,366; pI. 10]. Pro· 
moted to Rev. Burvr. on full alloes. 1-1-41 [365]. 
Held ch. till Jan. 1843, when he took furl. May 1843. 

22-6-47, t.ook oh. 24-Pargana.s rev. svy., moving 
party to Nadia in 1862, and Burdwii.n 1866, when 
given special responsibility for Hettling and marking 
boundaries thus gaining greatly accelerated output. 

30-9--57, granted furl. on mo., handing over to Row 
1-10-57 [368). 

One of the most capable of the LP. survrs, and in 
reporting his appt. to ch. of rev. svy. of 24.Parganas 
in 1847 DSG. reported him as a man "of the most 
indefatigable powers. He gained much credit in 
Cuttack, and I am sure he will give great satisfaction. 
His ingenuity and talent as a draftsman is first rate. 

"Neither heat nor swamps nor wild beasts deter 
[him 1'''. 

Auth. of .. StGli8tical d1 Geographical Report of the 
24.Parganas, Calcutta, 1857; collaborated with Henry 
Thuillier on Manual of Surveying for India, pub. 
Calcutta. 1861 [208,364,471]. 

BPrrrA, Charles Lewis. Ben. Engrs. 
b. Dec. 1814. 
d., Berhampore, 18-10-46. 

2/Lt. 14+32 ... Lieut. 4-9-39. 
80n of Charles Lewis Spitta. merch. of Camberwell, 

II&turali ... d 1774; and Mary, bis 2nd. wife. 
m., Calcutta, 16-3-41. H&rriot, d.A.u. of Surg. Fredk. 

B..,tt. ; .he re·m., 1849, Edwin Morton. IW. 9tb Ft. 
ed. Christ'. Hosp. ; Addiscombo 1830-2; Ch .. th&m 1832-3. 
ConoUy (R8/184) Rodeon. IV ( l;'j7--,'l ). 
1834, with fI & M., Dt-Ihi ; HI34--5. Shekhawati e"pn. 
1838-40, actg. AMt. to Supt. of C .. n&ie w. of J WIlJ1a ; 
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M RIO. lU9 (IN). BVy. of "'''gina eRn .. l Riimg .. nga a., 
whilst Xupt. Monidiihiid Can&!. • 

STEPHEN. Henry \·irtue. Ben. Inf. 
b. 1-1-11. ... 21-6-68. 

Ens. 211-7-2~ ... Capt. U ~-"3; ",I. 30-4-51 ; 
Hon. M&j. 28-11-54. 

Son of John St.-ph,·n. oh. clerk. of CheIS"". aud 

Hod.on. IV ( 177 ). 
Harriet his wife. 

I RaO. with 19th NI. on service in Cuttack. 
25-1l-:37, appd. Asst. Rev. Survr. Gomkhpur( E); 

1838. WIth Lawren('e to All"hablkl and Fatehpur, 
assummg ch. from Oct. 1838; to Bands and HamIr. 
p~[', 1839-41, with several moo in Bonares, 1840; to 
Bihiir Dist. Dec. 1841 [178. 215, 226-8. 313, 349. 
363,366,392,403,445). 

April 1842, rejoined mil, mut at Sukkur, writing 
from Ludhiiina, March IR43, "Having received per. 
mission to rejoin my appointment in the Survey 
Department at Behar, ... arrived at Loodhia.na, ... 
propose to proceed by dak from U mballa to Meerut, 
and from thence to Patna by waterll". Resumed ch. 
ofsvy. at Gaya C. 9th June [ 184, 368). 

Dec. 1843, applies for 3 moo leave to Calcutta, 
preparatory to furl. which dated 17-3-44 till 1846. 

1846-51, on rev svy. Punjab, cis·Sutlej. As trained 
by Lawrence, put quantity bolore quality. 

Auth. of Handbook w tM MaIM of India, lntuJ,cm, 1856; 
pub. Wm. H. Allen & Co., 137 pp; an &Iph .. betical I!&zr. 
witb lata. &nd longs. 

STURT, John Leigh Doyle. Ben. Engrs. 
b. 6-12-11. kd. in action, 8-1-42, 
during retreat from Kabul. 

2/Lt. 9-6-31 ... Lient. 20-1)..39. 
Son of Thom&B Lennox N"pier and Jannette Stun. 
m., at Resdcy. Kabul, 9-8-41. Alex&ndrinB, <falL of Gen. 

Sir Robert Sale, OOD. ( 1782-1845 ). 
ed. Addiscombe 1829-31 ; Chath&m 1831-2. 
Conolly (88/179); Hodoon, IV (211-2). 
1833, with S & M., Delhi; 1836, svy. of Meerut cant., 

Ben Regr. ( 282 89 ). 
1836-8, Asst. to Supt. Doab canals; 1838-9, comdg. 

00. of B & M. with Army of Indus; 28-8-39, appd. 
asst. survr. to Dura.nd [ 282 ) ; 

July 1840, on svy. N. of Kabul, Griffith meeting 
him "at Byghan the day he left to proseoute his 
surveys, which had been interrupted by the Krunard 
disturbances. Recalled to Syghan in consequence of 
more serious disturbance4 [447) ". 

MRIO. 12 (1, 2), Burvd. route from Kabul to 
Bamiiin [ 283-4 ). 

ib., III (41), "Section through the present defenool of 
the Bal .. Hi ..... r. CBhul. shewing the &Iter&tions &Dd sdditiona 
proposed ... for its Ix,tter defenoe. J. D. Stun, C&bul, 
1l-12-39. in H. M. Shah Shuja's ""rvi·'. ". 

F<>IIny P .. rks writes of him at Mussoorie, 12-9-38; "Capt. 
Sturt, ... ho is &n excellent dr&ughtam&n. promised me .. 
sketch of the Hills erc my dep&rture"; .. nd later; "How 
often after the dt,ath of Captain Sturt. who distinguished 
Ium .. ·lf RO highly. did I regret nevor h&ving reoei,,:ed the 
promised .ketch,· •• and concluded thoy wem 1000t dllnng the 
dillBtroUB retreat from CBbul. 

1 aTC., 14-1~33 ( 45 ). • DDn. 472 ( lla-8). 3-7-47; Rev. Bd. LP. 4-7-51; DDu. 662 ( 146). 3 0 LR. 37/82 ( 140 ), 

17-3-43. • OriJBth ( xxvii ). 



NOTg~ 

"In 184g Mr. HuUmandd l showl'u me the work pub. 
Iisher! by Gen. Sale. Rod told rn,· th,' lithographs wr're from 
sketoheR bv C"ptlLin Sturt; that th,' portfolio w ... lost during 
the retreat of the armv. but was afterwRrcls ,liscowrt·d and 
given to Llkly Ha,,' .... 'In all prob.~hility they were from the 
very sket.<Jh •• lIP hnd taken ror me'''. 

TASSIN, Jean-Baptiste. Dmn. & Printer. 
A :Frenchmo.n, arrd. Calcutta c. 1828; 

returned to France c. 1841. 
Jrrvi. ( 173 ) ; Ben. P '" P. XI. 80 ( 98 ) ; xu. 81 ( 69 ). 
"M. T .... in ". write. JP.rv:iR "of Aix (Bouohe. du Rhono). 

Fmnce, ... wa.s tho naturali.t of a ]<'rcnch .hip ... nt ... to the 
Ea.,qtcm A(~(l.S in St~a.roh of La PI~roue(~3. The vf'88l'1 W&8 wreokf:'d 
in the MoJayan Archipelago. IlDd ... M. T .... in proo,'t'ded. a 
friendless man. totally <\.,stitute, to Hing"pore. and w ... 
thel't' nd vi.ed to try his fortune in Ualcutta. 

":\Ir. H. T. Prlnsep [101 1l.6]. hearing that he under
stood lithogrll.phy, set him up with G loan of 1,000 
rupees, and procured for him the execution [ printing 1 
of ... the survoys of the Hooghly Gnd Ganges rivers by 
hia late brother. Captain Prineep of the Engineers 
[III, 15-6, 495-6], Gnd aU the Asiatic Society's and 
Government work. At the end of 9 years M. Ta89in 
a.seured me that he retired to hie native land with 
£16,000 made by his industry in this linet " [ 313] .• 

Hie nrune first appoors in EIR., 1830," Liat of 
European Inhabitants", but MRIO. 29 (20) is a 
reduction of Oemrd's Agra.--Bhopii.l svy. [m, 89 ]. 
beautifully copied by T689in at soo. Jan. 1828. and 
in a. letter of 10-~29, Harbert, o.ctg. SO.. obtained 
Oovt .. sanction to employ Tassin to iitho. a map of 
Oorakhpur, at fee of Rs. 300 [HI, 299 ]. 

1832. had ua. sma.1I establislunent at No. 99 
DurrumtolLah" which he called "the Oriental Litho
graphic Pre89" [ 10 ]. 

Besides Prinsep's map above referred to, Ta89in 
puh. lithd. edns. of Wileox's IlJA.p of NE. Frontier 
[m, 64]-0. plo.n of Simla, 1830 [ 269]-the SGlt
Water Lakes, in six sheots. 1831-)Iap of Calcutta, 
1832, [rn, I] ]-Map of the Post Offices. 1838-Anglo
Persian GIIII Anglo·Hindi maps 0(' Indi~nd many 
others [ 204. 247, 265 n. IQ, 267, 293, 304. 3 II - 2 ]. 

The Io.st to be pub. un(ler his nGme, A New and 
Improved Map of Ihe Province8 of Bengal and Behar 
was issued in 1841 [286, 3IZ p. M .. ny of the maps 
drown at ~!(JO. were sent to T"s..in to be printe<.l in 
preference to tho Govt. Litho. Pre89 [ 335, 460 ]. 

He is "'f"r,,,d to in a Id-kr, 24-12-40. from Geogl. Corn. 
l 288, 301 1 ",garding m'Lp required by the Comnr. of P"t.n". 
of whio~ thcy write that "th,> Tl'maining portion ... W1Il .. :bo 
inolur""l in the map which Mr. T", ... in i. now lithographUlg 
of Bengal and Behar' ". This is th,' I""t rdo",noo found ~o 
TlWrin ami hi. Oriental l'rt· ..... nd implies that hp was .t111 
wnrking .. t the beginning of 1841. in spite of Jervis's note 
quoted "bove. 

TAYLOR. Thoma.s G1l\nviUe. Astronomer. 
b. Ashburton, Devon. 22-11-0 •. 
d. Southampton, ~-48. 

Arre!. Madms. 15-0-:\0 ... left on me. 15-3-48. 
Son of Thom ... 'l'aylor, IloIISt. to AB. at Roy .. 1 Obay., Gl'l't'n

wich, from 1805/0; had a bro. Rev. Henry Taylor, " Govt. 
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Mad. chpu., 1S-I1-G1l. 
Left widow anr! 3 .ons, ono or whom. Henry Hanaoll, 

served in OT8. 1862-7. 
DN B,; Ob. notice, RAS. ( mn ), IX. 1849 (62-3) ; Poggen. 

dorrr; M RAS .• xn, XVI. Memoir on Longitude of Madrae; 
ib .• x. pap"r on HaUey's comet. 

FRS. IR42 j FRAB. 

Early in 1820. engaged 6S supernumerary at Oreen
wich obsy., and brought on regular eat. of • BBSte.; 
Aug. 1822. ch. of tmnsit obsns. at night_ Aestd. 
Sabine and Kawr on pendulum experiments [Ill, 
254]. Phil Trans. 1829 ( 85, 207 ). 

On reedn. of AB. Gppd. early 1830 to be Com
pany's Ash'onomer at Madr6s [m, 191, 321]; 
6,sumed ch. obsy. 28·-9-30; his work at Madras is 
embodied in 5 official vols., Gnd results noticed in 
&i.ly's Catalogue of Fixed Stars' [103. lI5]. 

During 1829 helped Everest with preparation of Gt. 
Are book [III, 257], and Everest obtained pannia
aion to call on his help with QTS., even on fd. opera.
tions. He took advantage of this but once only, 
writing to Mil. Dept. Jan. 1831 that "Mr. Taylor wa.s, 
before he left Engla.nd, practica.Uy instructed in the 
use of the measuring apparatus. ... I therefore ... wieh 
to direct )Ir. Taylor ... to be in Ca.lcutta on or abou t 
the 1st October next to aid me in the measurement 
of the bMe-lines " [ IIS ]. 

In Prinsep's sketch [ 49-50. 353 1 2nd figure from left, at 
last microscope' [pI. 2 J. 

Arrd. Calcutta before end of Sept.. and .. lIowed Re. 350 
pm. towards "house-ront .. nd extra charges ... during his stay" 
but did not like the quarters allotted to him at Ft. Wm.; "I 
applied at the office of the Town Major, Md W88 .hown 
the only quarters now dispossble. . .. Two very II1II .. 11 rooms 
ono appal't'ntly intended for a sitting-room .. ud bed-room. 
tho other for " bathing room .... Tb. qns.rton ... do not cor
re8pond with the .. .lettel' ... that BUilab~ quarter. were to he 
provided .... 

"Th. pT'('gent arrangements require my attendance ,of1'?l 
day at 6 mil£'s (listn.nC£', ... a.ml, incrl'&-~ing eV4,'ry day, WlU 
towards the cnd of tb. mensnr(·m·'nt amount to 13l mU.s to 
he.pcrforml'd I,"forr six o'rlock in the morning. and !bo same 
distance back again after six o'clook in tbf.' €,'f'f'tnmg. , .. I 
resprctfully ... ! rcqUt'st 1 such "1I~w,,oer ... 1L9 .ball place me 
on the 8aDl(~ footin~ 8S when a t ~r~dra.q, a.nd (L~ l~lIowanQC for 
travelling on an n.vrrngt' twe-nty mlll~s pt'r day . 

Everest strongl.v Bupportcd bim; .'r~'he quartef'S ... a.rl· ... 
in tho RRmp.,rt B .... mek •• and "" I reSIded In the Rang;. 
so.cnlled, som~ years "go [l1I. Jjj ). wh'·n. they wp~ kept I~ 
th,' brst po .. ibl. con,lit-ion. I ean ... "",,ure H,. Honor Ul Council 
tbat they call by no m,·an. be mar! •• uimbl. t.o the stylo or 
livin/( to whioh Mr. Taylor h8ll been secIL.t<*n.I'd, or to hi. 
station in sO(~i('ty. ... .. . 

"Should ... ['t'g:ul(\ti..m.s lx· (h~cm(>d Bn m8up~mble ImpNli. 
ml"nt •... I submit thllt it is not inoonsiste~t...for ~~u,~o 
include lItr. Tavlor's extra ox!?'·n""" in t?P oontmgent bilL. . 
. Govt. replied that "the Town MR)or and tbe &rr~c~ 
M ... ter ... both .... ,'rt. that they ano the best kind of C."l:taUl s 
quarters in the Fort. and ha"" submitt .. d .. plan whie doee 
not confirm ttlr. 1.'twlor'e etawml"Dtll". 

Taylor rcurter! that ho was not a miL offr .• and that q"'" 
aUotted to "junior oivil serv .. nts ..... re muoh to be 8I'l'fe,!",d 
t tho ..... olf.n'd to me ". Rnd Ev.l't'St agree? th .. t .. p~ • 
~ were unsuitable: "Mr. Taylor's fatber .s the lot :\ .. 18-

~Dt to the Astronomer Royal; h ... 300 £ d.~k' WIth ~ 
house, coals. a.nd candles ~ permiaaion to ~ e prlva 
oompntations ... nd .. graduated .caJe of pc1lIIlon. ... 

, th f Vog., .... " .. lo .... d .. Mow; pob. 1797. 
I Ch .... Josopb. (17S9-IY50 ),~Lithogr"pher. 'Parks, D (27., 3f:3~ (3~~2\ :I~ 18S:; (25~). 'DDn. 260 (1'1-2 l, 

a J"rvis ( 173 ). • MBIO., 'I ( 27 ). • BBC •• 26-1-41 ( 60). 'JABB., U,265 ( 9~~) 26-iO-Sl. 11 DDu. 263 (335-8 ). 2&-10-31. 
26-1-31. 'J A8B., I, ( 72). ,. DDn. 264 (260-2), 8-10-31. 11 DDn. -' , 



TERRANNEAU 

.. ~r. T .. ylor junior w,," when I first becam,' Itcquainted 
witb him ..... iding wit.h his futller .. t. HIe Royal Ob •• r\, .. tory 
room.. H. Wf\8 one of the junior A .. istant" for whicb he 
.... ooi"'·c1 150 £ .pcr &Rnum .. H. W&8 .. Iso co;"pUfR.r to the 
Hoard of Longlt.ud. for whIch h,· n''''ive<i 2,;0 ( [K'r Iillnum. 
Rlld b. WRA aJluwed to .. \'ail him.df of privnt. p com putRtion. 
hy which he rro.lized on the ,,,,.mg" .. hout 100 £ Q y>.a.r: 
So th .. t b. had " el ... r net moom. of 500 £ 110 ""ar. Ancl this 
WRl! not a p",cariouB tenure. for those who li",: in England by 
thell' own exertlOlls u.r{~ frt·{~ from thE" atQrl.rul by which men 
of mnk "nd fortum' an' agitn.ted. 

. .. Hj. fnth.r. house WM 1\ snug, comfortable little dwelling. 
Wlt·h a neltUy fun"slll'c1 drawUlI!-room "nd parlour_ ItDlI nice 
g .. rden. Itnd all thos<' little appliance. by which t.h,. domestic 
stn.te of Englcmd i. so p"cuHarly distinguioh,'d. The f"ther 
had scrv,·d m the ob ... rv .. tory since th,' time oC Dr. M ... kelvne 
[ I : 155 ; Il~ 2 jli ). nnd w ... entitled to retire on his full ""i"ry 
BB a pensIOn. Tho son hnd the promise from Mr. Pond 
[ Ill. 5)0 ) of being rccommeuded to succeed him. ... 

"In I\OCCpting the situ .. tioll of Astronomer at MMlr .... Mt. 
T .. ~lor Wf\8 not wogcd by need. or induocd by till' un .. lIoyed 
des ..... of gain, but by the love of m.tinction and honourable 
enthusiasm in his prof ... ion ... nd when he quitted the com
fomble fire-side. the family circle. and a .ettled incomo. to 
embark in a stmnge country. it surely was not too muoh to 
expeot that· the ..uvBI1t&ges whioh .. eerued to him should 
be"r some comparison with those wbich he relinqui.hed .... 

"No two abodes can well be moro diBSlmilar than the 
qllBrt..rs in tbe Ramp&rt Barrack. of }'ort Willi .. m .. nd tbe 
dwelling for the A .. ist&nt at the Roy .. 1 Ob .. 'rvatory. &0-
aides wbioh. a person wbo h .... not been brought up amongst 
Militn.ry Gentlemen does not readily bend himself to their 
custom •• or feel bimself at his eBlle in mingling with them .... 
I recommended Mr. Taylor to the notice of the Court of 
Directo.,.. , .. It iB 8urelr, inoumbent on m .... to Hpre .. my 
opinion without reaerve1 I. 

We have not found how the malUr w ... settled, but a 
JIIIoI!8Bge back to Madr .... was provided Cor the Astronomer .. nd 
hls 3 Berv&nts .. t the end oC Jan. 1832, .. nd Ev..rest clid not 
again m .. ke any call for hiB .... tee. in the fi"),\, 

Taylor took le .. ve to England during 1840--1. "Two or 
three years aftcrwanls h. met with a severe &eeident while 
on a visit to the observatory of Triv .. ndrum [Tr&v .. noore), 
a fall occasioned by hi. extreme shortne .. of sight. from ... hloh 
he never perfectly recovered. His own f .. iling health, and the 
anxiety he felt with reBpeot to his daughter'. illn .... who was 
then in England, brougbt him baok to hi. native country. 
He arrived OD the 4th of April I ... t [ 11>48] .... Hia child ... 
expired next day'''. He clied himself a. month IlI.wr [ 360 ). 

TERRANNEAU, Robert [ m. 507). Asst. Survr., 
b. Calcutta. 24--12-1790. uncov. 
d. Moridabiid, 19-11--41. 

Asst. Rev. Sorvr. M .. rch 1827; Rev. Survr, 4-4-36; 
revrrt..d to ABSt. 13-9-37. 

Son oC Wm. T,·rmDnp .. u. indigo planter. and Elizabeth 
Mikhell hiB wife;~. 80n oC Charles Gossard de Terr .. nn • .au 
[I: )8H]. and bro. to Wm. Henry T~rmnncall. Ben. 'Inf .• for 
m .. ny ye"rs E •. Offr. PWD.; m.unng vlLTiou. road .vys., 
1820--36. round Da.cca. J 0 880re. and Mymensingh; Ben. Regro. 
(7/44,46). 

m.. B .... i1Iy. 5-8--27. Elizabotb AddiBon Browne. 
1827 to 1834, Asst. Rev. Survr. N. Moriklabikl 

under Bimie Browne; 1832 BSRtd. Colvin in lay-out 
of (~naI8 ;3 repon.. I fit for ch. of s~'Y' [ 387. 392 ]. 

From Nov. 1834, given ch. of new party raised 
for Azamgarh ( E ) in preference to Fordyce, in view 
of "Mr. Terranneau's estAblished claims of general 
qualifica.tion a.nd long aervice .... He holrls the 860Ul 

ra.nk in thfl Dopartmont a.8 Lieutenant Fordyce. and 
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performs the ~ame duties. with the extra claim of 
near seven :1'<'1\1'8 experit'nce before Lieutt. Fordyce 
was appointod .... Although an uncovonl'ntod &B._ist_ 
61\t. he ... was ori~nally appointed a full Assistant by 
Lord Amlwrst in 1827. and is a gentleman of good 
e,lucation Ilond Ilobility~" [ 2 14-5. 224- 5. 443). 

12-3-36. DSG. recdd. Tflrmnnoou for promotion 
to full BurVI'. to tHI a ,·ul',\Ocy. again in preference to 
Fordyce. but tIll' Rev. B,\. did not agroe; ·'Mr . 
Terranneo.u does not pOSS08B that methOlI and force 
of character which can justify him to exerdsa so 
effective a Buperint.endt'nce. a.nd to furnish the 
results ... with that correctnass, regulW'ity. and order, 
aB is essential to tho fllll success. ... Lt. Fordyce .... 
does possess th(>se qualities" [ 363, 443 ). 

The NWP. Govt. accepte,l Bedford's recdn .• !lnd 
ordered tho promotion of Terrnnnoou. as they 
favoll1'Od "tho employmt'nt of well educated persons 
in preference to corrunissioned officers". and wished 
to encourage the alivancemf'nt of the unco\'. servicea5. 

At the end of 1836 Terro.nneu.1I ro.iaed a new party 
for Sanda. looving his Azamgarh svy. in the hands of 

. James Brind [227. 423). In Jlme 1837. DSG. called 
him to explain certa.in discrepRoncieB in his Azamgarh 
work, brought to light by checks mado by the Callr .• 
Jarnes Thomason [471). Termnneau had to confess 
that he lUll allowed the original fdbks. of his BVy. to 
be destroyed. and they alone could have proved his 
accur6Cy. He had to carry the blame, o.nd Govt. 
ruled that .. the UBWIol precautions which the system 
affords have been neglected. The comparison of the 
svy. maps with " .. ch other and with the khasreh 
maps affords the simplest means for ensuring accuraey 
[ 230). It is to be hoped that thl> present failure 
will lead to increased vigilance .... Mr. Terranneau is 
unfitted for the charge of a survey. He will revert to 
his former situation8 ". The Rev. Bd. called Gtten
tion to their eGrlier opinion [ 225. 363). 

Aug. 1837 he took leave on mc .• on h6lf sal"ry, 
Re. 263 pm .• on expiry of which. July 1838. he 
rejoined Browne's party in Moriklibikl [454 n.2 ). 

19-7-40. Brown. submitted .. ppn. from T,'rmnnellu for 
pension. but waR told to w"it Ull he had oompleted the 
neCf'88(L.ry 20 year! service. The appn. WILS reaubmitted, 
claimmg-in ..uclition to 14 y. with svy.--<lCrvioo in Jav .. Cor 
over .. y ... r "when that i.land wo.a I't'Rtored to the Dutch 
[ ll. 137. 2<)4). Ilnd ....... fuB<,d the offer of the cont.in~an:c of 
the ... mo high emoluments m .. de by the Dutch CommlllBlOner. 
in order to re-enter the 8t~rviC(' of the EIC. n.t Pcnaog", whe~ 
be w ..... ttd. to the R,·corder'. court, .. nd "served Home time ... 
... lJeputy Sherriff". 

Govt. found him not entitled; "The period of his 'employ 
.... Secrotary to the Recorder of Penang ... .e"!er. oC t~. 
Court, Gnd notnry puhlic ( 4 y"ars and 7 days ) .. ,,. IDtldml9. 
... 101 ..... Mr. T,'rronn,' .. u has only servcd the Hon. Company 
15 years and 35i'1 days'''. . 

Th" following w ... the person,,1 de.cription given with "ppn. 
for Jl"nsion, .. Son of Willinm T,'rr!'nneau-BIa?k ey •• and 
hair. nnd complexion rsth .. dark-heIght r, ft. 7 IDch •• ----age 
2:lrd Jan. 1841. 60 y"ars, 2" daYII-Prolk.t&llt ... -Avorage 
... I/I,ry last 5 years R.. 46\1-8-3---<>t tim" of applioation. 
Ra. 362-8--0-def.'ctivo \";sion~onBtitution .b .. tten'd'''. 

I DOn. 205 (2911--301 ). ,'>--11-31. • RAS. (mD.). tll. 11>49 (62-4). • Coldn to Sec. to GO. I-Jl-32. • from fj,,'l0h' 
1-9-34, DTC .. 2~9-3i ( Il4 ). '!fW1'. Rev. Bd., 2,,-3-311 ( 41 ) & 6--5-36 ( 23-29 ) ; the til'1!t unoov. A.88t. to hol,llndoprnlient 0 • 

• .'n. Govt .• 13-0-37; Rev. 8<1. 2Z--9-37 ( 88 ). '_P. Rev, Bd.. 2~1 ( 7 ). • ib., 2-2-41 ( IH ). 
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NOTES 

'fHOMASON, JameB. BCB. 

h. 3-5-04. d. Bareilly, 29-9-53. 
Writer, IB21; Mgte. & Collr. Azamgarh 1832-7; Scc. 

to NW!'. flon., I R37-41 ; Stir. Rtov. Bd. AlIabiibiid, 1!I40-3; 
LO. NW 1'. 18-1:1-53, 

Son of Re,'. Thorn ... Truobody Thomn.son, Ben. chpn. 
[ n~ 1')2, 403, 443 ]. 

liXfJ.; DIB.; Muir,; Morris; Tcmple; Blunt (9i/300). 
. From 18-9-32, Collr. Azamgarh Dist. [ 286] ; 1834. 

protestou strongly agllinst slow progress of Simmonds 
in conduct of rev. svy., and recdd. 2nd party that WBB 
raised by Terranneo.u [214,223-5. 230,468,470]. 

With Morttins Bird pressed strongly for increB8Bd 
output from rev. Burvrs., and htllped to bring in new 
poliry of 1837 [ 7, 217-8; 32l, 420 -1. 4.53 ]. 

From 2-3-3i. oJIg. Sec. to LG. NWP., Jud. & Rev. ; 
1839--40, le.",e to Europ"; extrll )I"mber of Sdr. Bd. 
of R",·. from 184u, an(l Member from 1842 [216,321]. 

"About 184:1, the Circular Or<lers of thl' Board of 
Revenue, for the broad principles of which we are 
mainly indebte( I to R. )'lerttins Bird, fell out of print. 
and ThomllSon issued a new circular, Directions to 
Settlement Officers", embodied, 1850. in "Directions 
to Revenue Officers·" [ 102). 

The Roorket' Engr. ColI. W1l8 proposed in 1846 at 
suggestion of Proby Cautley [269], and opened on 
1-1--48. With the strong support of ThomBBon, it 
WBB in 1854 renamed the ThomBBon Coil. of Civil 
Engineering, and greatly enlarged. It now included 
"a Depot and Workshop for the repair of surveying 
and other scientific inst.ruments, an observatory, a 
printing establishment, ete.·". 

THORNBURY, NOothOoniel Henry. Bo. Inf. 
b. 23-3-0S. 
d. at sea, 1-6---81, on voyage to A\l8tralia. 

Ens. 7-12-24 00. Capt. 4--1-45; Bt. Maj. 11-1I-51: 
ret. 1-\";'2; Hon. LtCol. 21>--11-54. 

Son of Rev. William Henry Thombury of Doroh08ter. 
m. t,h"," time •. 
MRlO. 118 ( I ), undated, but pr. 1842, svy. of rooo, Belgswn 

to Dbiirwiil'. 

THUILLIER. Henry Edward LILndor. 
Ben. Art. 

h. BILth, 10-7-1:3. 
d. Richmond, Surrey, 6-5-1906. 
2'Lt. 14--12-32 00. (:<>1. 294!--6.5 _00 Gon. 1-74!1: 
. Col. Comdt. 1--1--83. 

SG. 12-3-61 to 31-12-i7. . , .. 
Yst. of 11 chilru-en of ,John PIerre 'Ihwllier, mcrch. of 

C ... li •. Spain. "nd .Bath. Baron tie ~I .. l,,\,rrt of France, and 
Julie his ,,~fr. dau. of .JILmes Burrow of EKeter: 

In letter \<. Pr~.dcv. Pymr .. 16--12-47, d",l\vows name 
"Edward", signing hiinself "H. L. Thuillier": "t·he signa
ture ... of my two Christ!an 1I1t';".s: .. !". th,· only ono.l 0['11 ""fely 
u8tify or (.nSWl'r for. fh" t,hlf(llllItu.l...r,'cord.d ID t.he Army 
Li.t hll8 now bren appended, although it. i. not reco~ni1.rd 
by mr'''. . 

m., lot .. , Caloutta. 21-12-35, SU.Mn. ~~llZ .. beth, dau. of J;Wv. 
John H .. ytlon C"rdew, rector of Curry M .. let, Somerset, sIster 
of Ambroso C .. rdew ( 1806--37), Ben. Art., and wid. of Henry 
Wm. St<~'r, of lkngal. Rhe d .. Calcutta, 7-1-44; they had 
i08UO I .nn and I Mn. 

m .. ~nd., C"lcntta, 8-4-47, Annic Charlotw, m.u. of Dr. 
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Gen. GonIon MacpheMlon, B<m.Med .. b&ving i .. ne 6 1lO1III and 
2 daus. 

Eld. "on. Henry Ran'll.h"w 'Thuillier ( I 83H---I922 ), 110'0. 
Engrs. ; SG. 1~8i-91i; had ROll M G,·n. Sir H. F .• KClI., IJIIIn .. 
DJ,., of nE., who d. 1063 aged So'; y., and" yr. ROn Leoli. 
Cardcw. b, IH78, ISC., with S of I. 1901-32 [ 3"4 n.], 3i,., 1 

cd. AddiBcnmbr, 1831-2. (191. IR70; FIIS. 1869; Kt. 
1879. 

DNB.; DTB.; HorlROn, IV (273-4): Woo w,. Woo, 1~:J7-
191-5. Portraits includ" 2 oil paintinl!" in uniform by Wm . 
Beetham, 1841;, and one in plain clot.be. of .. bout the ... m,.' 
period (pI. 21 ); a Bm"n tinted photo.etching tak('n at tile 
age of 64, "od .. portrait in oils by Mrs. Fl'8neis Row1ey at 
the age of 8:;. There iB .. very plcaeing group photo. taken at 
retiremont. of W .. u!(h in Calcutta in 1861, wbich includ •• 
Wallgb, Thuillier, .1. T. Walker, nnd Mont~omerie'. The"" 
is a less S1\tisracwry portrait in oil. by G. G. Palmer. an 
engraver of sOO., printed deptly. 1913. 

Auth.. with Smyth of ManlUll oJ SUf'uying i71 
fnd·ia, 1st edn. Calcutta, 1861 [364, 468]. 

3-1-37, appd. Asst. Rev. Survr. in "the .Jynteeah 
Territory"-o.nnexed to Sylhet from 1835--anll. 
18-2-37, Dep. Collr. "for special a.nd exclusive duty 
of deciding boundOory disputes" [199-200]; app<l. 
25-7-39 Rev. Survr. @Ra. 526 pm. [365, 403; pI. CJ]. 

10--4---40, to ch. Purl rev. svy. till end of rains l!H I 
[ 179, 186], when he returned to Sylhet Oond took .vy. 
into Cachar [8, 17!!, 347]. Early ill 1842 took up 
"x.perimentalsvy. in Sylhet., and in Nov. WBB tl'. to 
POotna during ab"once of Max\vell [ 149, 185. 199-200, 
207-8, 2<j6. 366, 457 ] ; 22-2--43, left Patna to r<'turn 
to Sylhet; 

"I hOove thi. dllY made over charge of the Patnu 
Revenue Survey to Lieut. j\I"xwell .... The Oorrenrs 
of the Cn.char & Sylhet surveys are under chMIt<' of 
)Ir. Kelso .... By my transfer I have been a great 
sufferer, hOoving been put to a groat expense in moving. 
not only my own private property and famil~·. but 
t.he r<'cords of my former surveys and survey Ooppa. 
rOotus, "nrl the very short time I lun'" had cbarge h80B 
not even given my family nn opportunity of joining 
me". He asks to return to Sylhet to bring that 
work to a speetiy conclusion" [ 403-41-

He clos .. d Sylllt't svy. by end Nov., and sailed frOm 
Calcutta 14--2-44, Hhortly after wife's death. Had 
shown particular Oobility·in conduot of these SvyB., 

introducing notable improvements by adjusting 
procedure ·to local conditions [200, 207]. B,,-\fot'd 
told Rev. Bd. t.hat h" considered Thuillier" the .. blest 
and mo,.t efficiont of the B,'ngal Sun·ayorss". 

Mter return from furL D('('. 1846, became DSC. and 
Supt. Rev. Svys. holding: offiet' at. Calcutta till appd, 
SG. in Hi61 [309, 368,476]. Directed the printing 
of the first Indian postage "tamps on soo. p .... """". 
1854-li. 

TICKELL. StlIIluel Richllrd. Ben. Inf. 
b. Cuttack. 19-8-11. d. 20--4--75. 

Ens. IZ--6---2D ... Lt Col. 1S--2--1\3; 
",t. "" Hen. Col. U-1--61S. 

Son of Samuol Tiek,·ll (17&'>-1817), Ben. Inf .. 1st oouain 
of Richard ( 178~IM~), Bon. Engt1I. [n, 446]. 

m.. Blinkurn, 1-7--44, lIlaria Georgiana, dAn. of J. S, 
Templer. 

( MlIir ( 3~ ). 'ih. ( 67 ) : cf. 8ta/r .• mQn, 22-11---411. ,,,,Iobrating OOlltonBrY· 'l)l)n. 4Ii1I ( 133)- , • will "PI-" in voL \', 
with photo. hy Mdhui.h at a~. ' .. 00. • DLB. 37/60 ( 179 l, ~2-43. • DOn. 474 (61 ). ~G. to Tbmllrer, 11>--1---'3. 



TODD 

,.1. Addi.combe 182,-9. Hodson, IV (276-7 ). 
L~:12-:1. wit.h opemtiolll! against Kale and Chuars in Chota 

r.;''+lpur; ll"n. Rogr. ( 10167 ), surnt. rout.. of 31st NI. "Mullye 
to Berhampore"; 1835-6, on Bvy. in Kill· country; MRlO. 
I!l (32), compilrd map of Chota Niigpur; ib. 311 ( 12-4). 
map of Jungle l\I,bale. w. of Midm.pon, I ,llll). 

Regular contribntor to ASB. ; tribes of Chom N~ur and 
their IBnguB!!.s; colh'ctionB Bnd not... on natural history'. 

From 1~40 on po!. duty. NepiH, Chota Niigpur. A.akan, 
T.n ..... rim. I 84S-9, in ,·h. Bhiigalpur rev. svy. during 
Shcrwill' ... wnC<'. 

Auth. of Ga",~ Bird8 a"d F .. hu of 17ldia. 

TODD, Elliott D'Arcy. Ben. Art. 
b. 28-1-08. 
kd. in action, battle of Ferozeshiih, 21-12-45. 

:lILt. 1S-12-23 ... Capt. 13-5-42 (local Mnj). 
Son of F'ryl-r Todd, of Chancery Lane, acct., and MI1ry 

KI'I)'nB hiB wife. 
m., Calcutta, 22-8-42, dau. of Dr. B. L. Samlhnn" MD., 

Surg. Hith Lance ... 
lJN n.; Hodaon, IV (284) ; JROS .• VTII,IS38 (29-53, 101-8); 

Punj,,/' ["'''pns. ( 344-5). 
1833-1<. on roiL duty with royal troops in P~rsi,,; with 

British En.-ov to Herilt, 1838; Oot. 1838, !It'. to Sir Wm. 
M .. cna~hten to Kiibul; June 1839, on mission to Her,;,t, 
takin~·.\bbott and Ed"'l\rd Sanders [ 211'-4,416-7,4651. 

ui ('(/1. ( 487 ), sketeh of road between Tehriin and Astr;;'· 
bad in "'·rsil>. 1837; JASB. xm (339--60) a,.·port on journey, 
HrriLt tn Simla, 1838; left Persian Cl\mp before Herat on 
22nd May, and a\Td. Sirnla 20th July. 

'l'ROWER, Jasper. Ben. Art. 
b. 2-5-06. d. 1S-1245, of wounds 
recd. at ba.ttle of Mudki, 1st Sildl War. 

2/Lt. 13-10-24 ... Capt. S-10-43. 
Son of Georgc Trowrr. merch. of London, and Mary his 

1st wife. dau. of (ko. G. Stonestreet. 
m .• Calcutta. 3-,-32. Charlotte, dau. of Geo. Sunbolf, 

of 33rd Ft. ; she m. 2nd .• 5-10-60. Octa"" Delpierre, Sec. to 
Belgian Legation. 

ed. Rugby; AddiBoombe 1822-4. 
P"n:jablnsopn.s. (35(H /. Rodson, IV (313 ). 
1828-34, with HArt., 1834 to 9-1-37, furl. on 

moo ; 3-1~7 appd., Asst. Rev. Survr. S. div. Purl. 
Cuttaok [178, 186. 368] ; 8--11-39. being on leave to 
Dinapore. granted leave on mc. for 12 mo., QJld raised 
long discussion on rate of leave II&lary [ 364-5 ]. 

FRABER.TYTLER, William. Ben. Cav. 
b. 12-12-15. d. 12-9-78. 

Corn. 9-7-35 ... Bt. Capt. 9-7-60; ",to 1()'·7-62. 
Son of Wm. Fm ... r.Tytler of Ba.1nain. Inv.'rn .... and hi. 

wife Margaret CousaanB, only dau. of Geo. G .... nt of Burds
yan1, co. Mo .... y. Bro. to Chas. Edw. Fro.oo.-r.Tytler ( 1816-
III ), of BO cs., who w ... ....t. to Goldsmid on rev. ovyo. and 
BOttiements. 1840 [l3R-40. 4'9.4451. and to Gen. J .... Maoleod 
&nnanliVTUl Fmeer.'l'ytler ( 1821-1914 ), Ben. Inf. 

AfghAn War, 1838--42, DAQMO. with Army of Indus ; 
1839-40. svys. round Kandahar and in HeLmand 
vallev: HlUO. 1I3( 6-7), sketches in Kuniir valley 
from' .JalalAb&d, 1840; ib. 116 (30), KalAt and. 
Ghilzai to Kabul, 8 m. to inch [460 J. 

100al. (4~O). 1845-7, oompiled map of Afghanis
tAn from twylI. of mil. campaigns that W88 embodied 
iD John Walker'lImap of 1867 [294-5 ]. 

AftaIo ...tt. w ... an enthn.iaatio Colonel of .. Volnntee ..... 
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VIONE. Goclfrey Thomas. Traveller & Author. 
h. 1-9-01. d. 12 3-7-63. 

Eld. oon of Thom ... Vigno of Wulthamstow. 
ed. Harrow, 181;-9. CoJled to bar, Lincoln's Inn 1824 

,FRO":; DNll.; pIB.; B •. rkill.(72). Auth. of .d 'P"'.~ 
.NaITull,·c ,'( a ! ,1811 10 GluJz"", Kabul, and AjghaniolJJn. 
Lon,lon. IK40:. 7 ra,.rl •• '" li.u8hm .. , Ladak, 18k.rd'J, tM 
('OlLntrwJ ad)Dllung the MDln/ai1l ('our.e oj IM IlI"II~ and IM 
Hi",u/aya SDTtlt DJ the P'I1IJ'Io. ~ vole. 1842. Doth narratives 
suffer from lack of date •. hut. th,' s.,'On,1 conluins useful map 
"'Ith new IDfn. ( 2<)0 1. .J RI ;8 .• IX. 1839 ( 512-6 ). 

L"ft Engll>ml Oct. IH3~ "nd afh" visit to Pel'1!i" sailed from 
Bushi .. to f('Ilrh Bomb .. y abuut 1st Jan. IS"3. 

pr. about June 1834, stayed with Gerw's at 
Sabathu, meoting Jo.mes, who had recently got back 
Journey to Bukhiira [274-6,445]. Visited Simla 
and describes sports grOlUld at Annandale, and the~ 
to MUBBoorie with Lee·Wwner2. Spent a night with 
Everest on Chaur Peak [ 435], and found him a few 
months later measuring bo.se.line nr. Dehra [52]. 
Visited Taj a.t Agra, and then stayed with Wade lit 
L~dhiii.n~, 1-6-35, to coUect permit from Ranjit Singh 
With which to enter Kashmir, travelling via Nurpur. 
16-6-35-Kangr~-Chamb........:rammu 4-7-35, reach
ing Srinagar in August. 

He traveUed through to the Indus, visiting Ladii.k 
QJld Skardo. showed his journeys on 11 IIlQP "laid 
down on a scale of two miles to the inch, principally 
from a base of three miles. measured ... in the centre of 
tbeplain by Lieut. Mackeson [272, 292 n.7] and Dr, 
Falconer". The map was much appreoiated, and a 
reduotion was engraved by John Walker at the 
expense of the Directol'B [292 ]t. Burnes writes 
from Kabul, 16-9-41 ; "I look out with great anxiety 
for your map and book relating to Cashmere and 
Gilghit, ... by far the most interesting portion of your 
wanderings. and which will fill up a great blank6", 

With account of KlIBhmir gives a detailed list of 
the pa.aaes [291 n.3 ] and of archaeol. ruins. 

His jonrn~ys into AfghiiniBtiin in 1836 were equally inte .... t· 
ing to geographers, and inoluded, writeo Holdich, .. a venture· 
Borne snd ... 8Ucce .. ful ~xplo ... tion of the Gomul route from 
the Indus to Ghnzni". 

"Vigne w ... not a profeseionnl gcogmpher 00 much as a 
botanist Rnd geologist, ... Rlthough he has left on record s 
map of hi. journey whioh quite sufficientl) iUuot1'lltes his 
route". Hr refers to VigD6'8 practise BB an amateur 
physician: .. It i8 a.lwa.vs the doctors who make the hest way 
amoDgHt nnc.iviliZf'd proplf."88 ". 

!!silcd from Bombay for England. May 1839. 

\V AUGH, Andrew Scott. Ben. Engrs. 
b. CaIUlIl.llOre, Malabar, 3-2-10. 
d. London, 21-2-78. 
21Lt. 13-12-27; arrd. India 25-1.-29 ... CoL 

1S-2-61 ; .. t. 12-3--61 ; Hon. M Oon. ~1. 
SO. & STS. 1843--61 [ 36H l. 
Bon of 111 Gen. Gilbert Wangh, MAO., Madras, who d., 

Penang, 3-11-44. and Charlotte his wife, dau. of 111 (len. 
000. Wshab, Mad. Est.: Gilbert Wagh w,," g. son of CoL 
Gilbert Waugh of G .... cemount, Midlothian. deooended from 
Wangh of Bhaw. otandard·bearer at Flodden Field. 

No conlirmation has ",*n found of Markham· •• tatemen. 
(". 113) that. Wm. p.tri .. r n .• 65 n,'l and Andrrw Soott 

'JA,'lH. u. l~a3 (06IJ-S3); IX, 1840 (694-710; 783-1108; 097-1007; 1063-00). • Edw. Ler.Warner ( 1788-1857); JI(lS, 

180'; son of C. E. llaggo taking .~mc. 1814, <>! hi. mother Ann It. <lau. of Thoo. Leo·Warnor. './ ROS. n, 1841 (di~) • 
• [() Olll .. ( 22.~ J. • ViI!ne, I (ill ). • Holdioh ( (62-0 ). 



NOTES 

[I: 383] were lot cousins of Andre .. W"ugh'. r .. ther. Petrie'. 
mother MArgaret was d"u. of Andrew W Ilugh or Selkirk, and 
ScoWs elder bro. Cb,ulo. m. Elizabetb, dan. of Wm. Waugh 
oC SbRW. 

m., let., Calcutt", S~-44, Joecphine Mori..,n, dau. of Dr. 
Wm. Grllh8m of Edinburgh; ehe d. lR6G. 

m., 2nd., in England, 1870, Cocilia Eliz8 Adel"ide, dau. of 
Sir Tho •. Whitehead, KOB., &n. Eur. Fslrs., of Eecleston, 
Lane •. 

00. Edinburgh High Soh.; Addiseombe 1827-8, pauing 
oot hend of t .... m : Ch .. th= 1828. 

Kt. 10-12-60; FRS., IR58; Gold Modal, BOS., 1857; DL. 
rity of London. 

DN B.; D[ 11. ; RA,s. ("HI). XXXIX (216); RUS. Prog8, 
XXII (3Ir>-7); Addi.;rombe (423); Hodson, IV (412-3); 
Gw. Jfag., v, 18i~ (6R); Markill,m (424-7); Friend 0/ 
India, 7-2~1 ; Nalllre, 6-1-78; eOllolly I ~8/1541. 

The lx·anl.,1 port.ruit so well known in tbe Dept. WB8 

painwd by .Jobn I'eyton, .. th,' well·known artist of tho 
Dt-partm('nt,l\ Il,n(l "'-IlS hung in sou. with ('eremony 17-2-861 

1461]. A mo", pl,·a.ing one appears in " group photographed 
on hi. n-tt. in IAAI. n.nr! will appellr in lawr volume'[471]. 

1829. with ~ & M., AliIlarh. 
IR311, onl:. Ex. Engr. Allab{,biid ; 3~1U--30, U moo ; leave to 

"n. : 2["r-6-3:? C:K. l.\eknowil.·ugeM his work in "the BUCC£'88ful 
qemolition of th,' roof of St. P"wr's (,hurch in Fort William
... [ a] dang"rous undertaking. ... Through his careful manage. 
ment it b .... hoon ... eoncluded without any ... untoward di .... ter, 
to which I ",'rt .. inly louk"d with ... l1pprd.cnsion and dread'''. 

1!1-5-32, as Adjt. Engrs. Ft.. Wm., applied for 
8ppt. OTS., and appll. 2nd Asst. with effect from 
2-7-32, stalf salary Hs. 250 p.m. [ 114, 353, 462 ]. 

With Henny, deputed in Nov. to join Rossenrode's 
party for instn. on approx. series of Gt. Arc,; on 
journey from Mirzii.pur e""plored country towards 
heOldwaters of Son and Narbada, and fixt>d the far. 
famed AmarkantHk. Tht>ir small party which left 
Calcutta No\·. 1832 included tho young Bengali 
Radhanath Siek,Ular [ 461]. To their full and accu· 
rate 8VY, and notes on the country, Waugh added a 
knowledgeable gool. report [24, 270-1 ]. 

After working with Rossenrode for about 3 mo., 
they spent rains at Agm, where Waugh raised party 
for Ranghir Merdl. series [64-5]. Leaving Agm 
2~1l-33, reacheu starting point, Ro.nghir, a few 
miles SE. of H",tta on 6th Jan., staying out till end 
of July. Lo_t nearly 5 moo t.esting likely stations on 
line ordered by SG., anu then found snitnble line 
further east which he ran some 100 miles through 
Hamirpur Diat. efforts, that won his promotion to 
1st Asst. from 24-9-34 [153]. 

After about 10 weeks recess at Cawnpore, started 
selection of statioDS N. wards across the doab, till 
called to Dehru. to 8I!8ist in meast. of base·line [2, 51 ]. 
Did so well that, Everest entrusted the repeat m_to 
00 his charge, and obtained his appt., as Astr. Asst. 
in succession to Wileox 27-4-35 [39, Il2, 356]. 
Rejoined Ranghir series ill May [ 85 ]. 

For season 1835-6 called to the Gt. Arc to o.saist 
EV8re8t who had been seriously ill [5, 315, 435]. 
Joined at Saini, nr. Meerut, 3-1-36, and shared obm. 
of the triangles to just s. of the Chambal. Spending 
rains at Mussoorie, again toQk the Cd. with Everest, 
IIIld was held up with him for two weeks at Dholpur, 
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[40 , 155]· Completed obsns. through Gwalior' to 
close with Everest who obed. N. from Bironj. Then 
oond ucted vertical angles across J \lDlIla vaUey [41; 
90. 93, 107]; spent rains at Hitbipaon. possibl,. 
sharing Bachelor's Hall with Jones [440, 451 ]. 

Oct. 1837 ono<' again mRrchcd S., this time to measure Ilu". 
line at Sironj [1(" 5j-4, 310]. Aft~r ita completion In J.'n. 
1838 he marched S. to eJK'nd mm. .. t H,lbd., being hcld up a 
week. at Hingoli with fever [42]. During "" ... on ·1838-9 
re.ob.d. Evere.t's triangles of 1824 N. wards from Damargida 
Dr. Bidar, to meet Renny worlriDg 9. from SiroDj [95,157]. 
They mnrned together to 8pend the raiDs of 1839 at Bithi. 
paon, and helped to complete the ""tr. oireles [ 135', 4581. 

Next two seasons were devoted to astr. obma. 
for zenith diat., Waugh obsg. at Kaliiinpur 1839-40, 
and Damargida 1840-1 [17,97, 99-10 I ]. During 
1840 marked out new line for Bidar base and com. 
pleted connections with surrounding stations early in 
1841' [43, 55-6]. Recessed at Secunderabad, drill. 
ing his men with Colby measg. apparatus, and m~de 
actual meast. nr. l\Ianjra R. between 19th Oct. and 
4th Dec.; returneu to Debra in April 1842, after 
absence of 21 years, and final completion of all fd . 
work on the Gt. Arc. [ 56, 4II , 437 l. 

Season 1842-3 connected N. ends of the Ro.nghir 
&nu Amua series through Pilibhlt Diet. which, writes 
Everest, was "altogether about as complete a speci· 
men of rapidity of prO!,'Te&l, combined with accuracy 
of execution, as t.here is on record. The tarni, or low 
land, to the north of Rohilkhllnd and Pilibhit .. :is 
skirted by the bhabar, or forest. . .. There is no Dun, 
or valley, analngous to those of Dehra or Kharct .. , 
bounded by a low range to the south6" [67, 71 l. 

Oct. 1843 with Everest to Calcutta, where he 
took over ch. as so. a.n.d 5TS., It}..I2-43 [440]. 

Thmughout the ... ymrs WRugh had won and held E,·oreet.'. 
goodwill. and hi. work ball be<>n repeR~d1y brought to the 
noti... of Go,·t.; Even·.t hoo long declIled that he w ... by 
far the b<!.t officrr to .ucCt'<'d IUld mlTy on the QTS. [44 l. 
Ht' had pnssC'rllliB. ~'('dn the mon' ~trongl~:, l,ftt'r the. &PP,t: 
of Jt'rTIS as •. pronslOnal Snrn'yor C .. f'l1f"ral. He wntes ID 
1l!:16: "Lieuknomt W .. llgb was origiMlly ",comnleodod by 
me ... in IS3~, aod I have eH'ry ('t'"""n to he proud of In,. 
recomml'ndMion. H,' i8 "!(l'nti<>man of unboundod .... 1 and 
l'n('rg.,\": hi~ talc-nts nnd attoinmpntil are of & lIupt"rior order. 
Hi. m"un,·rs act' ruo.t l'OurteoUS, .. n,1 marked throughout hy 
high'mind"dne!<S ami illd"pcndene<' of ~ntiDl.nt. I bt.rely 
knew thi. gcnt.leman p • ."rsonall) ID tl~c fir.t ,nstan?,,; .... m,. 
opinion of him ill then·fo ..... totall~' Hnb'Q""",1 by l'ollB,derations 
of prim\<' fri"ndship'" l ), !I ]. 

"This olli""r bas bc,," " m .... t ill.stim"ble ,'OII ... guo and 
coadjutator to m,· .... I ne,'er had t.ho I .... t re"""n to J'C!I'·t 
the ronlidenc., I han' ('t.po ... ...I. in him. or to find fault ~it..h 
him in ""y unv and ... th,·", i. probably not another penon 
on earth oC whom I would h"ve confided so much, or of 
whom I could speak 80 docid,-d\y'" [ H ]. . 

IN39, npplied for active servioo at liege of Jodhpur alaim· 
ing that by w. absence Rt Bdbd. the Y" .... before he had 
lost his .'hancc of ""rving ,,:ith the ~.nny .of the. Indus'. 
Ew ..... t kiUed hi. hopes of m,l glory; If ~ W~ be 
romovt'd, I .hnll on no aocouD~ ... eomm .• noe l'.th.r the _u1. 
taneous obaerrntioD8 for ""I ... tial am~lit~, or thp meaa.'lre. 
m ... llt of thl' ba",,·lint' n'· ... lIeder until biB mtnm. or nnlil .. , 
leaat I ha"" mot with 80IIle penon equally YII1uabJeO u 

[ 257 l· 
In 184:?, a1\.r J.rvi.' rett., Wangh'. appn. to nor ... 

"provisional" Aa. and!TS was warralYllllpportiIId by S-: 

I :OOf:lI. Onh'r XI~. . . Cl" f \\' H .. oUllond Cok. in ch. eonlp. Part.'. 1w.:!I:!. 
IS4. 1tl-·2-·~1I. 'n·",1. ill l!Ir.~. fr~)\!I.M'" o~. w'u. U . n\[ . It 'TS. !I'1 (3) God ·t~ .• &no. 

I 1I1l". ~N~ ( 10:1 ). 
I 1\"llort, I s:1ti ( I.;" l. 

t 111111. :I,s ( 17~ I .• k,·toh ot V,clDlty of Ili ...... , .hewmg :roan/n, 'l'lI)n 4.111 ( 100) I'._~~ •.• ' 
, DIIII. 43011 Ill. I S ~-3i. I DOn. 37R ( 7:17-9). 13-S-: . • , 



WESTERN 

.. EllClf'pt Lim,t,. Renny who is hi. junior, I know of no onc 
who Il&JI at aU pretend to rival bim'''. Govt. promiJ!Cd 
to conoid.r hi. c .... me wbpn th6 tim. oamc, and I>umnd, PS. 

tAl 00., added on hi. own account; .. \' ou [Evcrl·.t] are tbe 
lINt j1lllg1> of the fit mo.n tAl aarry (In your 0pPl,.tiono ". 
Waugh dnly mcceeded [ 11, 318-20, 433, 439]. 

WESTERN, James Roger. Ben. Engra. 
b. 28-2-12. d. 13-1-71. 

2fLt. 12-12-28 ... C .. pt. U-lI--47; Bt. Maj. 7--3-19; 
ret. 23--1-i>5; Hon. Col. 18I!6. 

Son of Jamps We ..... m, of Bath and London, &olicitor, and 
Charlotte hi. wifo, dBu. of Rev. Robt. HaUifull, vicar of 
StandiB h, Gloo. 

m., Calcutta, ~11-47, C&tberine IAura, dBu. of Chas. 
Samuel Goodwyn of Bla.ckheath. 

ed. Uppingham 1827; Addiacombe 1827-8; Ch .. tham 
182&--30. 

Hodson, IV ( 430-1 ). 
Attracted Everest'. attention whilst It young officer .. t 

Cbatbam and travelled to India in .... me ship, landing Calcutta 
6-10-30 [ 113, 351 ]. 

5-1-31, appd. ABBt. OTS., on Ra. 250 pm.; 
with Righy attd. for training to Calcutta Long\. 
series under Olliver. May and June, employed to 
aearch neighbourhood of Caloutta for ~table spot 
for mew. of bBSe.line, and took part in meaot. on 
Barrackpore road [48-50, 352-3, 405-6, 463). In 
Prinsep's sketch looking through boning telescope on 
left [p\. 2 ). 

Jan. 1832, given ch. of s. Parasniith series, the 
firt of the new parties to take fd., leaving Calcutta 
during Feb. with 2 sub·lIo88ts. .. Appeared". writes 
Everest, "to set about his work in a spirited manner. 
Before he had completed a single triangle ... the insur· 
rection of the Coles and Chaurs took place [3, 59, 77, 
90-1, 158, 330,452,472 ]. in consequence of which he 
was ordered to carry the series to the northward". 

His work WBII, however, so full of errors that 
Everest reluctantly decided that he wonld never be 
suitable for the precise work of the OTS., and he WBB 

tr., 6-9-30&, to B & H. at Delhi [60, 355, 368, 423 ]. 
Did useful work later with PWD. 

WHEATLEY, Arthur. Ben. Cav. 
b. 2-2-07. d. 13-9-81. 

Com.9-1-24 ... Lt CoL 14-11-53; Bt. Col. 28-11-64 
ret. 68 Hon. M. Gcn. 31-1-61. 

Son of John Wheatley, barr., Calcutta, and Georgiana his 
wife, dau. of Wm. Luohington. 

m., Muinp"ri, 8-11-27, Charlotte. <In". of Goddrml Ricbards 
( 1764-1835 ). Ben. Inf. 

Hodoon, IV ( 437 ). 
1840, made sketch of Seoni. and of route to Am .. rkantak, 

.. the bearingo ... taken witb " b .. nd.romp .... and the ppmm. 
bnlatorl" I 288]. 

WHISH George Palmer. Ben. Inf. 
b. Fatehgarh, 30-6-13. d. 31-1-1902. 

EnI!. 1~11-211 ... Gen. 1-1~77. 
Son of (len. Wm. Bampoon Whi.h ( 1787-1853 ), Ben. Art. 

[ 163, 439 1, .... d Ma.ry DilWll his wife. 
m., lot., Mhow, 15-3-36, Maria, <lnu. of John Tulloch 

( 17110-1862 ), Ben. W. ; .be cl, Calcutta, 4-1-M. 
m. 2nd. Bell&nla, I~, AmIo Wemyu. dau. of Jam •• 

BIaok of Edinburgh, o.nd wicL of W. Wright. 
Hodoon, IV ( UZ-3 ). 
IDlO. 82 ( l-fl), 11140; Map of Al_r State from ovy •• by 
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• cf. J .dBB., u: ( 903 ). 

BIOGRAPHICAL 

&llcw and Whi.h, l .. t.U>r 11 hcginnor [ 273 1 . 
1838-9. nAQMO. 

'VILCOX. Ri .. hn.r<l [ T1I. 513-5 ] 
b 31-5-02. d. Cawnpore, 26-10-48. 

Lieut. 7-12-19 ... Lt Col. 1 :l-3-45. 
Son of Richard Wilco", wooUen drappr in the Strand. 

l..ondon, and Jane bi. wif". 
m., OhiUipur, 29-7-33, SUSBn Janc, dau. of Qe(,. Wi!Holl 

of Ohiizipur; thl';" .on. Oeorge Henry, Liout. RN., m. at 
Dehra, 9-9-61, Juli ... da". of Thoo. Haolam.. 

Hudson, IV ( 465). RAS ( "''' ), XI [ 92-31 ; nus. 
1824, ABBt. Rev. Survr., 1\I0riidiibiid [rn, 332-31-

Burmese War, 1824-6, on mil. svy. in Assam 
[m, 54-5, 202, 204 }-1826-8, exploring sources of 
BraIunaputra [m, 55-64, 513-4; IV, 263, 446 ]-
1828-31, on svy. lower Brahmaputm [rn, 16,64; IV. 

2, 10, 198, 265, 287, 336, 351, 459 ]. 
GR. 1879-80 ( 43) reoords that obsns. for longitudo 

made by Wilco x along NE. Frontier were .. very clot!ely 
corroborated by recent opomtions of G.T.S. ". 

Sept. 1831, having visited Calcutta on sbort leave. 
retained by SG. for base·line meaot. In Prinsep's 
Bketch, 3rd figure from left, at microscope [ 3, 49-50, 
352; pI. 2]". 

BMO., 27-2-32, tr. for duty with OTS.; 23-7-32. 
appd. ABtr. ABBt. GTS. with view to "the celestial 
observations connected with the Great Arc" ; salary 
RB. 600 pm. later amended to Hs. 618 [114,131,353]. 

Everest, ,,·po ..... d thnt .. Li."t. Wilco>: is n pol'MOn higbly 
abl., ILnd Iikel\' h) qll(\lify himOl'lf ill " shoro'r time tha" any 
pprs"n in th;' Dt-p"rtml·nt .... I h"",· long watch.d ... th,· 
BdmiraLh~ nlltnnt>f in which ht' hntl cnrrit'd on his rlpvdled 
SUITI'''' "r the BUITampootl'r by throwing " ""ril·. of .lDall 
trif\nglt's It.cro88 that river, n.nrl ... tlwff· ht EL ~t.ylp or accuracy 
and neatnf'SR &bont his op<'rations which I hllve nrVt"f At't"n 
8urp""",,d .... 

"Since hiB arrh·al in Calcutta., 1 ha.~~ {'onn'rscd n. gTf'at 
d.al with him upon profl· .. ional .ubject., "nd find that h.· 
i. a young man of Ill! mllch intclUgt'nce aB modp.ty, .. nd deeplv 
interested in the profl'AAion he hlUl rngaged inol". Hl'rh'·~.t, 
describes him R.S 11 Ofl(~ of thl' clev('n'st young men we hlln' . 
Strongly recdd. by Ev ..... t to succ. Herbert .... IlSG., but 
Govt .... f" ... d to promot<> him ","pr B!·c!ford', head [ 3'4, ~,,, 1-

Dec. 1832, &Ccd. SO. from Calcutta, via MirziLpur .. 
and Saugor, to visit Rossenrode on Gt. Arc, reaching 
Gwalior about 5-4-33 [152]. Dropped at l\Iuttra 
with instns. to make good jtmction of N. and s. 
sections in that vicinity [4, 25,129.434]. Spentrainll 
there preparing for SG.'s return from l\IU8Boorie in 
Nov., and then deputed to piek up Rossenrodo'A 
stationB nr, Gwalior, and carry approx. obana. along 
E. flank of merdl. series BB laid out by Everest [ 27, 

30-1, 139, 159], who writes with impatience of h.is 
slow progress [35, 37-8]. Joined E~e~t In 

MUBBoorie, and BBStd. at moost. of base·lme In the 
Diin [ 52, 434 ]. 

5-2-35, appd. on SG. 's recdn. to succ. BB Astro· 
nomer to the King of Oudh, in ch. of obBY. at 
Lucknow [ I IS, 356, 368], Herbert having only ~" 
preliminary designs and ordered insts. Assuming 
duty from Sept. 1835, "made a valuable series of 
observations with the help of native BBBistantll, but 
died in October 1848, and in 1849 the Kin~ of Oudh 

"ib I ( 72), IH33. • DUn. 211,; ( 2111-·01 ). 12-10-31. 



NOTES 

abolished the observatory"l. The records and inate. 
were allowed to perish [1(6-,]]. 

Accounts of his work appear in the pubne. of the 
BAB. and ABB. [ II7 ]. 

Asst. Rev. Survr., WILSON, WiUiam A. [m, 372 ]. 
b., c. 1806. uncov. 

1822-30, "pp"". and sub·Mat., 1830-4, dmn. soo.; 1834-40, 
asat. rev. survr.; 1841-2, in wmpy. ob. from 1844 in oh., 
Midnapure. lluoghly, 24.P .. rg .. nas, till 1847. 

m., C .. lcutta, IHt 1833; 2ud 31-8-42, Mrs. M .. rgaret Mitchell; 
Cathor of Wm. A1ex. WiI.on, .. ppd. to Rev. Svy. 1861. 

ed. at UpP"r MiI. Orph .. n Sch., K.;dderpore; 1823-6, with 
RSa. to ]<'ILwhg"rh [ rn, 3641; July 1826-30. Gor .. khpur, and 
on b ...... k.up of that svy. empd. 811 dmn. soo. @ n •. 60 pm., 
.... well.dispoo<,d young man, and IL tolcr .. bly good arith· 
metici .. n" [ 335-6 J. 

At the end of 1834 tr. to Hev. svy., and posted to 
Egerton's party in Monghyr [183]; with him to 
Rijli in 1838, as sene. sub·B88t. [189-')0]; Oct. 1840, 
sent feom Midno.pore, as o.sst. survr. in ch. to relieve 
Phillips in Tippera, drawing Re. 388 pm. [ 198-9 ]. 
On break· up of svys. in Oct. 1842, reverted to Ra. 250 
pm., on Midnapore svy. in preference to disch [396]. 

1-8-44, took over ch. Midnapore rev. svy. from 
Mathison [ 395-6 ] ; moved party to Hooghly Dist. in 
1845 and 24·Parganas in 1847. After complaints o.s 
to quality of svy., Smyth took ch. on return from furl. 
June, 1847, Wilson being disch. in 1848 [468]. 

Later re.empd. in rev. svys. CP. and Oudh till186I. 

WINGATE, Gilorgc. Bo. Engrs. 
b. 27-2-12. d. 7-2-79. 

Ens. 21~-29' ... Capt. 0-7-47, ret. 15--4}-54; 
Hon. Maj. 2S-11-M. 

Son of Amlrew Wingate, me",h. of Glasgow .. nd Margaret 
Hillar his wife. 

m., 1A43, Ago.' !lnu. of Jobn Mair of GllIS8gow; sho d., 
18-10-M, aged 76. 

ed. GlaHgOW Vniv .• matrie. 1~2ii; Addiscombe; Cbatham 
Kcsl.IR66. DID.: OT;07l101 Club. ; Connlly ( 105j88 ). 

}trom Dec. 1836, Rev. Survr., Deecan, and Asst. 
to Prcpl. Collr. & Mgte., Poona. 

BO RC., 23-1-37, appd. Supt. Rev. Svy. in Deccan, 
with increase of R.. 150 pm.; BO RC., 14-5-38, 
appd. Asst. Collr.; "it is essential to the efficient 
discharge of his ,luties 8.S superintending the revenue 
survey that Lieut. Wingate should ... exercise the 
powerR ve"ted in law in revenue offi('ors". From 1841 
held join t functions as Supt. of Sv)'. and of AssmtB., 
with similar powers to those of his civ. ('oll""glle Gold· 
"mid [9. 236-7. 239. 242 , 366-7, 42<), 445, 465], 

00 his taking fllrl. 11-II-4I, the Rev. Comnr., Poon .. , 
o:rpresoed .... grct ;'t hi. departure; .. Governmont hBve had 00 

many opportunities of lellrning his m&nifold qualifi08tions for 
the tRIll<, ... anJ of appreciating the sOlln<i1U'ss of Judgement, 
and great tact nnJ pefllCvemnCt" which are seldom. found 
ooDlbined wit,h enerl!:" .... Should the task of 08rrymg on 
the work prO"l" now to bo freo from 8C"riOUB difficulties, suoh ..• 
will be m<Linly attributabl,' to the oxoellent .. rrangemonts oC 
the ofllcer by 'whom the JRopartment wo. tirst orgRni1.ed, and 
!wo sinee ""en managed'" [ '40 , 3'16. 459 J. 

Returned Bombay 14-11-43, with his wife, by 
atoo.mer OleopaJra, whioh left Suez 5th Oct., and later 
Bppd. Rev. Svy. Comnr. 

475 WOOD 

WOOD, John. Indian Navy. 
b. 1811. d. Sind, 1~1l-7I. 

Mdpn. 13-6-27 ; Lieut. 17-2-33; ret. 8-2-40. 
ed. Perth Academy. 
DNB. DIB. .. Low n (87 eI .eq.); Ba Geo 8~., I (863, 

383); Wood ( vi-xii), JR08., XLID ( clvii ); Markham (20, 
21 n.); Davis ( 12); Oriental Club; Boldich (412-441 ). 

1834-5, survd. Laccadive 10., 88iling from Bombay 
6-12-:W. 

1835-6, ex .. mined Indus B. for ste .. m navn., comdg. sta&m 
bORt belonging to Persian merch. of Bomooy; hoisted Briti.h 
8ag on river, 31-1O-3fJ. Steamer returned to Bombay in 
Feb. 1836, Wood .... maining to record extent oC inunMtioDII. 

9-11-36, appd. Asst. to Burnee' commercial 
mission to Kabul sailing from Bombay, 2~1l-36 
[244]. Mission left Tatta 10th Jan, and spent two 
weelts at Hdbd., where on a day's sport Burnee shot 
the bear. Travelling up Indus by country boats 
Wood was entrusted with the detailed svy. At KAla· 
bagh flood water made further progress by boat 
impossible, though Wood was deoonnined to lIlBke 
the attempt whilst his companions travelled by land 
[ 278 ]. 

He procured a boat and crew with considerable difficulty. 
.. Seven mile. above Kalabagh W1> passed a rooky I'n!oipice 
above the riv ...... Next My we arrived at Mukkud, ... 
twent.y mile. from Kalahagh. Here the boatmen left lIB. 
although I made the moo liberal offers to induce them to 
remain. Believing that Captain Bum •• might still be in the 
neighbourhood of Kalabagh, I felt a.oxious to communioate 
with him .... 

.. I l"<'oolvetl to be the bearer of my own deapatob, aad to 
drop down with tho current upon a musouok, and come back 
by I .. nd the next morning. So, after stripping, and tying .. 
• uit of cloth .. upun my head, I andacionsly pushed off from 
the .!Rep bank, and launched into tbe stream; but """roeIy 
had I advanced two yards, when, lOlling my baJanoe, the 
buoyant skin jumped from under me, and I had to repiD 
tbe bank ... I hest could. 

.. A thousand Hmps had I seen tbe mnosock used, and. .. I 
thought th.re could oat be .. oy great mystery in managing 8 

contrivance 80 simpl,> that childr,," were permitted its use .... 
Lik,' .. 11 oth ... poIile KrUI. the .k,ll t<> rid. or swim upuu .. 
mnssuck is not to ht, acqniN'd without some- application .... 
Afuor my mish .. p, the man who WI\8 to h ..... e beeo my companion 
on the river proct'ed"d with the despatcb alonp .... 

"We left lIfukJrud on the 27tb. aod toiled against the 
stream till SllllS{'t. At day.break next morning we were 
again at the track.rop'>.; but the must Imwcaried exertion. 
b .. ought. liS in the evening no furtber tban ... fivo miles .... The 
obstructione ... were not in tit ..... riVE"r's chBnuel, but ... the wall· 
lik,> nature of its I .. nks .... All bope of bt.,ing able to adV&Uce 
high or wns completdy cut off by pe'l"'lIdicnlar bank. sew ... 1 
hnnr\n>d feet hi!(h whicb buttl'l ....... od t·be riwr. 

U In the summer, Whf'D thf'l Indus is tlwoUen, the voyage is 
altogether impmoti<able ..... Th., g"",t rapid!ty of the current 
i ..... n unsurmonnt"blo unpt·(hment .... It ,. ofWn neC<'M&ry 
to cross from on. eitlo of the river to the other. ... It i. maze 
galling th .. n I can _11 descri"" to find your. boat. while you 
are orossing .. stream t,,·o hnndred ysrd. WIde. borne away 
by a SWl'<'ping ourrent .. nd, do.pite tho ""et efforts of her 
crew. Il\nded ""Iow an impending cliff whiob can only be 
dou bled bv re·crossing and working lip the bank you have 
just qllitk>d. Convinoed of the utter ho!"'I...." ... of aD1 
further atWmpt to reach Attack by the river. I now propeaed 
to fll161 the latter part of my instructions, !>Dd prooood there 
by rood". &aahing Attoolr by land, he took boa' down 
river to Kiil. high. and then marohed by road 'brough Kohit 
up to p..,hiwar. where he rejoinNl the miaaion [ 277-8 )1. 

I J ASII .• xvn. 184H ( ,iO' ) : Markl"ull ( 321'1 ) ; oC . ... port by Tonnant.}~17. • r~lIk or 2/Lt. for Ho. Engrs. .ubstituted for 
~:n •. from IH30[~ .. n.} I. '.,1. . .1. Vibnrt, 13-10-41; BOBO., 141'11842 (4H;). 'JHUS. n, 1836 (2l}-33). 1 Wood (67-11). 



WROUGHTON 

After return from Klibul in 1838 mft<le ... more 
thorough svy. of the river from Atto~k to Mithankot 
with I map of 5 sheets, scale 2 geo. m. to inch, with 
rema.rks on na.vn., soundings, ba.nks, exlA_nt Df inun
dation, and ferries. 

Making svy. up the Kabul R. to Jal8.liibad, and 
on by road, entered Kabul with the miBBion on 
20-9-37. Afw!' some svy. in Kohi-Damftn area N. 

of Kabul, Med.. LDrd on adventurous jDurney to the 
notorious city of Kunuuz in Turkistiin [IIJ, 486; 
IV, 425 ], which they reached in Dec. 1837. Whilst 
Lord spent winter with his important pat.ient-, Wood 
made remarkable journey and traced the Oxus to its 
source in the Pamirs [vii, 279-81 ; pI. 16]_ 

Travelling E. to Jurm, chief town of BaUa.kaha.n, 
struck the Oxus at Ish-Ka.shim. \Vith the mDuntains 
of Chit~·jU, on his s., rising to the mighty Tirich Mir, 
25,263 ft., worked up the gDrgo to Kila P'lJ1ja, halting 
at Khirghiz encampments. Refusing the WakhAn 
B_. followed the N. branch, climbing high into the 
frozen Pamir_ Here his journey ended at the lake 
of Zor, or Sir-i-Kol. which he was tempted to honour 
as Viotoria. Lake [280 n.I]_ He was delighted to oon
firm the accura.cy of Ma.rco Polo's descriptinn of the 
10ca.lity [ I : 70 ]. 

Rejoining Lord after an absence of three months, 
he then touched the Oxus on its lower course on the 
road to BukhB.ra, whilst Lord ma.de furt.her en
quiries about the fate of Moorcroft's party 12 years 
before [rn, 486-7, 508 ]. 

Returning to Kabul 1-6--38 ami finding that 
Burnes had broken off rela.tions with Dost Muhamma.d. 
they followed him to India [426 ]. 

Wood's svys. and maps added a vast deal of 
gaogl. knowledge about countries that were of parti
cula.r interest at the time, and were quite inaccessible 
to European travellers for many years after. The 
2nd. edn. of his account of these journeys, pub. 
1872 [xix, 281, 283 ],contains two maps, a biog. note by 
his son, and a gaogl. memoir on TurkistAn by Henry 
Yule3. Bis ofllcial account of svy. Peshliwar to 
KAbul, dated Kabul 31-10-37, is included with the 
ReporlB and Papers of Burnes' mission8• 

After his .... tt. in 1840 Wood visiwd England and Sootland 
and ..... awarded Patron's Medal of ROS'. He then went to 
New Zealand on bnaincsa, but W8B not sucoeoaful. 1849, the 
Direoton .... fused permilllrion for /Wo re-empt. by Bir Chaa. 
Napier in Bind, and in 1852 he wpnt to Australia for 5 yea.ra. 
After .... tnrn to England he W&8 in 1858 sent to Kariichi aa 
IIl&IlIIg1lr of the Oriental Swam N"vig"tion Company, which 
failed in attempt to run a service of swamboata on the 
Indll8. In 1861 he became aupt. of another enterprise, the 
Indll8 Steam Flotilla, till hie death in 1871. "Fatigue, con
seqoent upon a hnrried journey to Bimla ... at the height of 
the hot "'aeon, brought about hie Iaat illneaa' ". 

WROUGHTON, Robert (m, 516]. Ben. Inf. 
b. 2-8--1-797. d. Fatehgarh, 14-2-1i0; lIII. 

Lieut.I-3--18 ... Maj. 29-7-48; inv.31-7-49. 
800 of Georgo W ronghton, formerly RIO. attorney at 
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Caloutm, Cnrudt. 3rd w. Y f' .. k lIilitia, and Dian" hi. wife. 
m., Bel'hampol"', 31-12-HI, &phill Eliza Amelia dau of 

Col. Wright; she d., KensingLon, !I-ll-llO, aged 82. ' . 
Addiscombe 1813-6; Chntham; " .. leeted for l·:ngra. bu~ 

tl'. to Iof. ]I .... IHIIi. 
Hodaon, 1\' ( 533 ). 
1818, SlU'vd. Matahh.-lJ1gB B. [m, 15]-1821-4, 

rey. s\'y. Gorakhpur [ill, 152 ]-1824-6, ilurmese 
War in Arakan [rn, 68-9 ]-1826-30, ch. Gorakhpur 
rev_ svy. [Ill, 152, 160; IV, 223, 225 ]. 

Nov. 1830, re\-erted. to regt_ having been promoted 
Capt. 26-3-29. 

April 1832, took up oxperimental rev. svy. of 
parqana Maat, Muttra Diet .• which asstd. rev. 8~'Y. 
conferf1nce of .Jan. 1833 and led to his re-appt .. [ 213. 
222, 230. 362 ]6. 

Mar.h 1834, having completed pargana8 on left hank of 
Jumna, granted 5 moo leave to hills; "My health has oC 
law been so wretched. and the complaint ... of 80 obstinate a 
oharacter ". The surg. at Bha ... tpur attributed "continued 
ill-health ... to hi. sojourn with the Army in Arracan io the 
Burme~ War, anrl to long rontinucd exposure to the sun 
from the "rdUO\18 life of a surveyor. ... A visit to England 
oan alon" rc-establish /Wo health, a .tep ... he can not 
resort to from family difficulth· ..... If he could be allowed 
to proc""rl to Simla during the hot and miny month., the 
experiment would at least confirm whether hie illn088 rests 
upon mere deorangt'ment ... or orgo.nio disease 117, 

On his return he survd. sucoessively the dists. of 
Muttra and Agra.---on left bank of Jumna only
Aligarh, part of FarrukhabAd, Mainpuri, and Etawah, 
his maps being beautifully executed, and his svy. of 
Agra described as "one of the most successful and 
least expensive nf the whole" [214-5 ]. 

An asset of particuia.r value to a survr. was the 
"medir.a.l skill fDr which he WI\8 remarkable"_ 

1840, took up rev. svy. of Mirziipur, with hdqrs. at 
Chunir. The villages in the hill area wore so widely 
scattered that the svy. W68 more of a regular topo. 
svy. based on trgn. ; one of his maps shows positions 
of coal outcrops nr. Burdi, on Son B., Rewah, MRIO. 

84 (61 l, [121, 228 ; pI. 14]. 
1842, having completed svy. to S. hmits of Singrauli, 

took up svy. of Sohagpur and Rii.mgarh in Saugor & 
Nerbudda Territories to the south (228, 287 ]. 

He and Brown were by far the most experienced 
and capable of the NWl'. rev. survrs., and both w~re 
much aggrieved at the Maual terms under which 
their services were replaced at t.he disposo.l of the 
C-in-C. when the rev. were closed down, Oct. 184lJ8 
[7, 146, 149, 208, 233, 363, 368, 424]. 

Wroughton then took furl. to England. Appd., 
lli-l2--43, to sucC. Bedford 1\8 DSG. after the post had 
been vacant nearly 12 moo ; aBBumed office on arrival 
from overseas, 16--3--44 ; [259, 28cr<:l0. 308, 323]. 

In 1844 compiled valuable now on .• modo of surveying 
adopwd in the &""nue Surveys" for the guidance of Ouoh· 
terlony in the NilgiriB ; NW P .'Id., m ( 175-84 ) [ 232 n._> 1· 

BOO. 6-2-47, granted 2 y_ leave nn m~-, being 
relieved by Henry Thuillier, and sailing from Calcutta 
9-9--47 ; still unfit for duty on return. granted furl., 
BOO. 7-3-49 [471 ], but tr. to inv. eat. in India. 

'10. Ma,," U-VI; 10. c.lI. ( 13i ). • Sir H,'nry Yule ( 1820-89); Ron. Engl'll. • Alex. Bume.. 'J RGS., x,. 11141 
( iv-m ). • Wood ( x-xi) ; Low., IJ ( AB ). • BTO., :J-7-32 ( 48 ). ' letter of, 2S-2-34; BTe., 31-:J-34 ( 29 ). • N'n'. 
Rn. Bd .. 27-12--42. 
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JlIliIe·'IRhAll', HUW MAnhhum ,t port of MJdnRpote, V, xlv, 80 D.l, 

Jupi::'" ~!::'lrl~1~~.218l:i,4lig n.l, 203-f. 273, 282. 
Klbnl, Argh'",i.t.An :-Ar~hiln W ..... , 183H2, 281-4, 29~ 42a, 4411-

7. ~68 :--Msfl8, 20:;, 304 :-~((RRloJl8; unaer Bllmce. 2'4, 274-80. 
2ij2 n.7. 102, 424-M, 4H, 46~, 457-8. 47H :--<It.hen, 417, 1ft!, 
-It\5:-Jletreat from, J~41-2, 2t'11, 463, 468 :-Rlvcr, 274, 270, 
27~9, 424' 1)10. 16, 2.1. 

Kacblna :-<lr Uppor Hurm", 26. :---or Upper A ... m. or SllIlJPho, 
.... ~, 419, U6 11.2; pI. :i. 
~,or Cuurt House, ltlO, 106,200,301. 
...... "or porton., 407, 410. 
~!!' IJlst • GuJ.rAt, 24U, 807, ~Ra, 1'1. I. 
i:ii~' on lo<lll., 27d, 458, 475. nu \l alllchlat.AlI, 2~2, 2A:! n.O, 4ii«, 480, 464,472. 

ItdAn;;, K~~:W!;:.~~I, ~~l.~~l~t~· ~~lr1JN, n, 69,123,12.", 130-
3, 15ft, 262, 316, 404, 418-0, 43.-6 488 :-oho08., 40,011-9, 
124.31., 327, 463 :-at. Are. 8tn., 1>-6, 40, 42-3, 80A 04-6, 103, 
132:-J.aUtudo, Q&, 103-4 :-Ohoy., 40, 89, 08, 13", 3U, 419; 

K 
pla. t, 11. 

~~nllur,_nr. SlronJ, or. :-A.I.r. ob.n •• , SO, 911-104, 4, 12, 400, 411-76, 
183, .. 6, 473:- (It. Are otn., H, Ibl 42-3, D6, 103, 105, 376, 

laIio 118 :-Latltud., 108-4 :-Qb.y. 08 100; pI. 4. 

'

'''7' ,.NlobO\a8L olv .... t., 27, 2/}.:90, 300.2, 61-2, 80, 178, 871, 
.... , 384, 40~ 

485 
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I ...... tude :--COmlln. of. 839 :-Ob.n. o[ 103. 1-l9. 19~ 1 06 2~3-7 
263. 278. 27.!1, 27!> 194. U .. :, 488 :--Parallel of, 12 14 78' 278'-! 
value. lUll ..... 2, NB. 447 .03' •. Arc . GraUcUlo . Z;nlth DIot • 

1.a ...... ffu.::..i~o~5f. 189. 102 :=COmm18s\on. 288. 322 :-SUlt., ioB; 
la ...... n .. :-aIr John (lS11-79). Des .• 00. & lot VI .. roy 1883-11' 

~t~r:.~r.B.; DIB.; UI-I. 402. 45f :-Peter (1784-1827;. 

Lead, mineral, 121, tB' n.6. 
Le M .... urier. (ko. 1'8ul ( 1801-62). Bo. Inf. [ 1/1. 473 I. 433. 484-0. 
Leave :~I..,. .• 128.306.462.472 :-AnotroUa. 255 :-cape. 246-6 

284 : -Europe, 256. 818. 3611-7. 433. 447 f62-3. 470 :-Rln.: 
34" .. 143. Ho' :--in Iodi':l120. 2~7. 3H. :\76. 382. 4117. flS:-

LeeC~o: ~~~lo4;:.Ju:k~r~!3h ~OO~~~l~ ~~~r, 1 ;5. 
Lellnjurr. 3tH, -l2P. 
t,.:.r~h. Jolln or JI\I\lC8 (b. 1810), ch', 8.8Il. ( Ill, 385 I. vi, 3~2, 886. 

~~l:,~~) l~trt~I~D4~~~1 ~~~. ~~~ b:: }ci>~~pl~~~eDce. 
LcV~I~~~ l~v:1ii.45. 63. 0:1-1, 107. 221. 390. 417 :-TheotloUtIl. Uti. 

1.hasa. Til'd, ~6:i j pi. t. 

f~h':h~;u!.}~~_~~~~~~::,17~~ ::=j::~~e)~~~~(.=: ::i: 
L1udet!tI" lioo. ( 17<12-1821 ). Ben. BUR'" [ U, 4.6 I, 271. 
Llnc-(~l('arlng, 61, 65, 67-8, 7"-0, 11:40, .:J-l ; P. JuugJe ; TI't'I~. 
Uon & Sun, Pel'8iAn oreler ( KLS). 426 n.lI. 4&7. 
Liquor, inLo."lr.nt.JnlJ, 160; [I. Dnlllk(,llne~E.I. 
Ltthographr-o :-l\ls)Js, 102, 207, 285, 288, 2.\13-5, 299, :107, 311-3, 

""'9, 4lill :-of ikv. :)"y., 20U n.2, 200, 213, 220 n.8, 289:
B.ketch~, '00 :-Tahles & Fonna. ~n, lUS, ;11::1, 422. 

Lith~'~~~l:~ :~s\,~-::~~:,II~~~~:~u.~~Mho~~aJI ~~~,:33:~~:9~Y3~134~7. 
469: foI. I): --coflllllcrcIAI, 10, 20i, 3U, 33!}, 46Y :-J;lmlo. ~bBY., 
118: -Eu.lZLiml1, :)13, "50-I. 

Llthograllher, &: Who dmn., 21)5, ~WA, 3l3, aa:;. 
IJlhoguph\', 200, 2":,. :lll :1, 45U-L, 'U-I. 4t1n. 40" :-4!ololl.r. 427, "51. 
Llt.igaHuTl. 17~, ISO. JH4. 

t:~:r~~~~'. ~ri~~~I~~~·lti~~6-s'f),J1~:':ln~4~oll. Dublin, DNB.It7:

i.<Jan~~~il~~1.8~1!~~~t.,~f·DI~·oh,":lN!2!'3~~I. 
Lockctt. Ahrahnm ( 1 i:-:-I-I~3.t ), Den. lnf (Il, 417], '21 n.S. 
Logarithm:- L04IRe, MU88oorle, 166, 4JLI :-'ro.blca, 22 .... :-Huttoo'fI 

H~J, ·H2 :-!":ihurtrcdc'!II, 465-7. 
Logarlthlll"" use uf. 2f\~, 33~, :170, -M~. 4:.t). 
Lour;:c :-1U('hu. (17\13-IS5:l). clv. 8BBt .. 2.jll n.I, 381-2, 386 :--Rlchd. 

11., Ills BUO, civ. Mst. from 18-15, :181i. 
J,oll€dludc :-Bd. of, London [I: 151 I, -:1:70 :·-det('nnlnaUon of. 12. 

14, ~43, 2f}3. 27 .. "1: -ABtr. oh~n. for, 11:3, ~73, 2S2, 441, 463, 46!1. 
-tU :-OrigiH of, 102--1 :-\'81111'5 d(·dll(,l·d, 243, 26!H, 280, 282, 
4:J2 :-llo.ckay'8 7'abln, 3"-4. 

Lonl'ltudlllul ~eries, G~., 3, 12 :-Agra, proposed, 14, 18-9:
BOlliUY: Ev("rc~l., 1,-;22-3, -;2--1, 107, :if,B-A, 433, 44tt :---eom· 
pl('tc(I, 1835--12, -I, U, 6:;, 57, 72-4, nO-I, 145, a17, 358-9, 4-87, 
H~, 461, 16A : -C.u.cU'l"rA. 2-3, O. 12-3. 18-9. 48. 50, 67-8, 67, 

~~~,~t;."iaii~~-I~1.4M~I':i,3, ::g'::"~~'8~llill~.J.o':=: 
7[,-U; v. !\orth Conng. ; !CB. 

t=lnJ;~~~~.ri,:,';;;:6( r~tjew\I~.;. Med., kd.ln Af(lhanl8tan, 
DNB. ; DID.; 244, 277, 271HlO. 

Lord'I!! crinket ground, London, 45. 50, 113, Sr.!. 
Lottery, L':llcutl.n [rn, IJ J. 440. 
'/H('know, Outlh, l:t, 67 :-ABtr., 213 n.2, 314, 820,324,474; pm. I, 3, 

11, 23, 11;)-i: --1l-<"8dcy., 81elfC, 1867, 117, 428, 46', 460; v. 
Ohoy. ; Olldb. 

Lw·bt.cdt, Pelt-r, (.'ho. 1IIIt.., 387, 8gB. 
I.lIdhlAno, Punjo~. 218, 2~3-f, 273-f, 276, 281. 290, 3S0, 417, 424, 

LUdl~X~!~~1 ~:g:;'i,.t~ti~~7f. :.r.!:i. 1i1:~~'117, n9. 
I.nmsd.", TbOl. ( 17811-1874), Bon. Art .. OB., lU. Joul"lltll, LTJU, 

AprilIU"1 ( 13040) : 130,436. 

!.Lu· ... Ln.y, John ( 1781-I~Jl ). Ben. CaT. [n. 4.8 I. 24-l 11.1, 277. 
270,293. 

Md\l.Tth)·, Edw., ch', 8.&IL •• 381, ;186. 
:\lc( 'leUaDd, John ( llIOO-8~ ). Ben. Med.s HBCtI., polgt .. 2Of, 446. 

~~~~tAc~r."~:"~~9~t., 206, U9. 
M."rath. Bt. Haj. Fredk. ( 1804-51 ), Ben. Inf .• 265. 
Hadntollh & ('0., Co.IcuUa, 440. 
lLu·kenzt •• (;nUo ( 1764-1821 k Mad. BnrIn. [D. :'9"":08; Ill, tUild' ;!i: ~!th~f.fi;o;, ftf1-i G. 181~21; 10, 6,76.233, , • 

Hack...,n. ~"'dk. ( H'()7-6a ), Ben. IDr .. DND.; DIB.; Punjab J_. 
~I~~-;'~ ~~t~~2( 12:02~7~' )~1~71;B8ter MIL'YIoorie, from Hen. Art., 

loa n,7, 166,4010. 
)tcLeod, ~ir J)onald Frl"U (I RI 0-72). oon of Urn. Duncan MeLcOO 

[ ,: 3P I, nr8 .• KC.,.; CB.; Lt.Oovr. Pnnjab, lS66-70; DNB.; 

Hac~h':;;., ~~.IBoblo ( b. 179) ), ... t. onrvr .• 260, 262-3. 260. 881. 
SSO. 

-~..r.:n21:~.3w~Jfl. 4~~::o~a:7~~; or. Bart. 18.0: IIOIJ~ 
Mac NoW. /Jr. Rir John ( 179/;-1883). Bo.Med., DNB.; 6-lt. 
lIiacQU""D :-AleLlb. 18ft5), clv. aaot •• 887~< 808:-.... , 01" .... 10., 888 
»""JleddJe. 000. K nR ( b. 11106 ), dmn.. v\~ '86-6. 8110. . ",u· " .. ..,n, ChM (1791-184S). DOS •• 118 11.3. 
11&1, Vtcan, Wm. ( h. 1806 I. dmD .• 294. 836, 8110, 881. 
11ocltJQoll, Bev. RobL Yorth (1816-67) • ..,11. maoter, ltUlOOOrI. 

111li0-67. 410 n.1. 

Madraa :-I.:lty ok HDvirono 381 0.1 :-{jovt. 1WlH5O. 2G2. 1168 269 
381 :-Lcwdlnde. 1084, -l80 :-Mapo 80il :-MaPotlo BYI'. , U7~ 
o :-Med. 80nl00 120. 4-16 :-peopl. '06 400 :_vYO 10 110 
248-60.343.351,301-2,383,43' :_,,;'.' il..1AI. 10 120 hI!, W' 
362 :-OWoe. 261, :J7D :--Ume sl.gnal.l·14·:-~: 468'; ,. O~: 

Madura. Madras, 10, U8, 26[1. 432. 
Magazines or araena18. 5, 128, 130, L3;-8 140 404' v Areanala 
Maglst<ii4l powo", ror Rev. ourVTB.{ ~ '187.1S9, 1U.; 1107, 467: .n. 
MagI:~rn~.t C~1l1ra.1:6~oJ:;~' 161, 6 ,171-2, 200. 289. S91. 400j 

lIallneUc : --bl~ruiug and \·oria.tioll, 1-:19, 196, 208, 209, 273 :-need!e. 
~~o 1!~iI7',!~' (~:;:;p~ i~~r~~t~n~ SV1., 118-0, 17', 292, ~10, 4n. 

Mahahl.llt' ... '4hwllr, w. Gl.Ji~, 7·1, 4C1Q. 
mahlU. t'. KBtat{·s. 
maMtll'4J.r ~\")'., liU-80, 200, 227. 
Mahlinadlll., Orlssa, 264, 2in, 4511, 462; pis. 1,3,1(,. 
M.ahu.rilJpur, lmUle of, liwaUol', 29-12-43, "'08. 4ft5. 
MAhJ Kint hll., GuJllrc1t, 2·10-2, 45f" 4(jO. 
M&lngy, AllthobY de la Comue, d. BOrdOI\IL"'C 1866, aged 70; PWl. 08. 

1812 [111,77 "·9 I. 296. 
Halnpuri Diolo, NW'., 215, 222. 234, 287, 2UO n.l, 890. _.476' plo. 

Mals:hU'I~~~I~rIO:~~;g coust, lU5. • 
Malabar, w. (JORst, 250, 432; pI. 1. 
Malaria, 3tH, oHU, -lIa5 it'. Fever. 
Maleollll, (Jell. Sir John ( 176tt-lS:J,;, ), Mad. tor. ( UI, 48]-4 I, Govr. 

.8uTUhay 1828-30, DN B. i DIB, ~.j2. 
llAndvi, Cut ch, U3-~. 424 : pI. 23. 
1I1llthu8, Dr. '1'hos. ntlht. ( 170IJ.-183-l») eCollomtet, ErtCJ/ Brit .• 34.0. 

~:~~!~:hc~.[~~:Uptr{ ~'~~J;~)' 22, ·UJ3. 
Mano.s8rowar lakl~, Tl\WI, :lU, 202 ; pI. 2:). 
l\li\nbhum, B('flgBI, 'i-vii, 175,260. 

::~=~7~i?:~~~!:[~6,4~g,; iol~J: :~3:.-lIIertU. S4:f., 01'8" 74 n.'. 
»an[pm·, "Sl(. Frontil'r, 10, 2il2-4, 2D6; pLs. I, :1, 23. 
Manual of S'''''''Y''V (ThulWcr ok Bmylh); xvUi. 232,264. f68, f71' 

Vt. i, 1~. ' 
Map :-Anglo-l'cr.llbn-Hindi, 469 :-C"lIot. or ReIU., xvl~vU, 296-9, 

:102, :':16 :-{'OIIlIHl., 10-1, 14, 20, 101,24-6, 2-l9, 271, 283-4., 289, 
202-0, 206-0, 20". 301-2. 302e 30iHI. 30S-Y, 335, 4.0, 466 :-cam. 
rll('~, 2~f', ~t)II, .308-fl, ~lG, 41"1, :-;;-CO~R~t.l"d, rcv .. IVY., 216, ~2B
.i, 232 .-f.. oplca, 2(j~, ... ~&-O, 295--0, 2!l~, 300, 336.-orttlcs, _11. 

tcf.!:-'245,u7i lt' io.;::~,t;-'ir.· l!li, ~!!b;~~~' :~t73~7]~'~~O:~ 
Drawing, 285-0, :U3, :H!l, 455-6 :-Exn. 203, 32~ :-}~8lr.draw. 
Ing, 230, 2;'")2-3, 25:', 25i. 291;, :lSd. 440 :-General & GcoaI.1, 

!:s ~~fi~t'o~~-l~1,3~ife-~;t1~iU~' L~:ou~?as83, 3Jg7:,3f2~~~ 
of, -i, 2;)3 :-·-Mouoted & Vamiahed 286, 2~,j, 306. S07 :-Orna~ 
mont.llon, 395 :-Pri~lIng, 44!J...50 :-1'rogrammo, 11. 299:
ProjectIOn, 29,. 300, 303, 308 :-Pubn., 286, 2I!d, 2U.....,. 003-6 ;
QWllter·lnch. 1'10, 806-7 :-Re<llloeu : nom fd. oVY.'2 200~ 

S2~t;"2 (f~C2~'f.m 2~;~20?12~~lI~kl!:" ~~to23~~1I-~go. 296: 
299, 3u5, 322; plo. 11-10. I~; v. Dlot;; Engraved; El<PODl8; 
Orntlcnlt' Litho. : MIl.: P(J,(/tJfIa: Sa.le j ·~·ovo.; Village. 

Maps or :-A[gh1lnlstAu, 278, 410. 472, 4,6; vi. 16 :-BeDiW1 261. 
28~302, :HO, 489: .. Bombay 01; w. india, 3011-10, 317, .27-8, 
:-151, 4-50··1: -Europf> :104: -Mndra~, ~4~-O :-sw. F('ontier", 10, 
27&-7.27U-t!.O,U3,:H:!,4t,,,,»: Ill. 1O:-~\V. PrOviUCL'i, 28/-0; 
ptJ, 4, 11 :--1'unjo.h, 26t1, :!7:'. -14.) :-s. KO(Jktln, 307-JO, Uo-

MarA~~I~~.r~~~~~':~r:8:'~?'~;}: ~~J :~~:~pjc~I~,dOz. 152, 162,204 
n.4, 235, 27:1, 4211: -War. II'IIO-~, 304. 

Marches on uuty. -12", 1l!!, 1;)7, 173,2:11, a20, 453--1, 463. 
Marching Bpeeds. :!i /. 
~1arlnp. :-Bd. t'tllflUHo., 1;:1, -la. :-Mlldms. ,30 :-Dept'J 14, lU n.l, 

2nR :-(,hart~ & Svys., 298, 387 460 :-80., or 8urvr., 113, 261, 
~ti7, 4!).j. ; ott. Indla.n Nnvy. 

~k~~~~.O~I~(>~I~t;~e~5Jlott~3l t:~HHO), gcogr., KOD., we. 1873, 
E,1ClI nrll.; DI8.; "m, 117, 214, 21S. 24U, 246, 263, 289, 204. 
311,441,443. 

Markstonelt, ClTf!. :-Ho...c·lines, 4-9-:)2, ~60 :-.!OI,tu.tinos, SO-I, 34-5, 
40, 63, 65, 67, 72, HO, ~2, 84-tl, 9~, 151, 153, '66 :-deotructloD, 
li, 5a, 67, 00. 7 ... , 86,15],161. 26ti, 411, 466; Cl, Stones. 

Marle~', fleD. Bf'nnctL ( 176:.1/:l-l8 ... 2), Hell. Tnf. ( 11, 4,0),321. 
Marrinllc, 361, -121-3, 453. 
Maro.III .. , I'ran,,', IN. 42~. 
Man, planet, 0PlloalUon of. la7. 
Martln, Wm., ch·. :asst., 27, 20, :-t~L 36--6, 64- 5, 100, 271, :l7J-:i, 3tH, 

a~f. 

~~~l~,~(:"it~\'~ ~'e!lJr:lr~J:I:"~'B~"); lL 3N6g_~ri; DNH.; .... 
[ n, 170 I. 470. 

Masonry mJlcJinllM, fI:J-4, 86
1 

120: v. Plllan ; Stone j Towcn. 
MB9Sffill, LOlIls ( Ll. 184ft), 0 v. ftMt., 3\19. 

::,!~~'~tu:'::i ~.'!.tJ:;'Ctm~~', ~:~9~D:~:A~i~I~{":8ti6; •. Tabl ... 
Mathematical Instrumeut Maker :-tu B10 •• H, 6,87, OSii.s2. 138-

~'L~~~0!~I~I~q~7i.~8 ;f~\~~~:p.458: -Salary, I. 12&-6:-
Mat1lilmat1oI8lll, 92, 118. 118 n.2, 319. 341, 342. 86S. 382. UQ, ,,!. 

462.486. 

MoI.hio'l':'~~'. :2i,71dl~~o,..~~~~r~~ :J8'n~r-:1{}~~~~~: 366. 376-1, 
Moth"r •• John (d. 1 80S ) dv. survr. [ I: 351-5 I. 46. 
MattheW!!. POIII.t ( 1807) .... 32). rev. ourvr .IU. t4 ~ 178, 2(1l1. 39~ . 
:t~"nkd~i'n~l:.A~:'~t~ t8~ r~:.~' 8~~.' 2u~- ", 44 ,p. 8. 
Maurltlu8, or Isl(l ~ 'mn('j', 114. 4U:!. 
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New 8ou~h W~AoatroJla, 256, lOO, SZ8, 486; o. Aoat.raUa. 
N~~ ~1. ourualo, 118, 120, HO, 174, 17601.1,8,811,416, 

NoW1On. SIr I ....... ( 1Ma-1727), Ict.Dtlat, DNB., B""" JIroU., 108. 
N ... Zealand 476. 
NloollB, lIOD. Sir Juper ( 1778-1849) DIB., U6. 
NlCOlaODhCaPt.. JILfIle8 ( 1788-1836) BOD. InC., 386, '" bIB IOD lam .. 

Onc t.erlony U811Hl9), elv .... t., 71 0.2, 80-1, lOO, 119 0.7, 

NlOI~I..::.UJl';~J~ (b. 18118 I. elv. _t., 398, 400. 
Nlgb~i7~~Ch", 264, 282. 425 :-obeDl., 20, 86, 7l1, 106-7, 31&, 

NOg1ri HUls, 22ij. 2.0-1, 383, 432, 400, 476. 
M'" tree. uzailiradlla indw, &.i, 168-9. 

~j;,:.:'lt~'t:~:i ~.4!!v~~t~lBiok 3. 
NIaAm·. l'errllorioa, Bdbd .• Deccan, 6, 2O} 24, 48, 167, 248-60, 361, 

432 :-lDapo, 80!Hl. 309 :-mU. oat.., 060 :-Btate oOlolalo, 469; 
•• Hy~.'r~bAd. 

NoAkbAU, or Bhulna, Dlat., BoDo/a.!, 177, 198, 287 :-lI<>v. Svy., 8, 
178, 193, 198, 363-4, H8. 

:~ 'U~~'.;-:-~·n~~·&,2~ :J8 ~,4ig~,3::2.m. 
Nomina.! Rolla, viil :-cJorllll & bmn., 330, 349-60 :-Camp ... , 389, 

M3 :~1'8.: 0810<", 307-.9 :-.wt.., 384--& :-TOPO. snl.: 
Office,", 368 :-Aoat.., 38lHI :-aBV. BVY8.: Ofl'n.. 368-9:-

NOD.~~d.3~~~~-:':j" 114, S02, 303, 307 . v. Sergeant.. 
Norrls, I'roncls Brook. ( DJ, 4_' I BVY. of NAgpnr, 69, 271, 286, 

:i85. 

~~W:.~~ll:~~~~rl~~' :U~2,2~O,842~i:5~3~ti5~7~, m: Map, 263, 

NorJ.~~!t5Y;~:il::'9~u.-~f~t,Si~I~5,n:g4, ~\'2~~~, ~~t.PI. 4. 
North Westl'!rn PlOViJ. :--Govt., I, 102, 216, 821.323,363: e. Ma~; 

Rev. Svy. 
Nort~~P)~~\i.~U~~~~~~:!'4~~~~,:",hua Alwyu Comptou ( 1790-
1'1'01.1. Oea Sir Wm. ( 178Z-11H5 ). DN B., DIB., BN!N Bf'II., 281, 46'. 
Nu~tall, C .. ably. _t., 117 a8. 

Obodlmoo to ord.,.. 6, 12Z-3, 130, 170, 178, 83S, 359, 363, 370, S73, 
410. 416, 466. 

O·BrIO~B:;:~~k~. ~~t~~2~~h. Ft..; pr. Ch ... Donatua Corb.tt. 
ObeorVationo of angles :-Horlzontal, 12, 14, 27.39-40, 59, 63-70, 

~2~: 4~2.N~~~k~, V.i:i3:'1~:,; !~~n3J~ ·S:!r.m -
6

, 
Ob8ervatorles :-Calcut.ta, 48, 102 a5, 113-.9, 110, 131, dU,.l43, 330-

2. 340, 370, 381, 454, 458 :-Cambrldge, 104, 116 :-Co18ba, 73-4, 

l~~: 4n~~~D~~~hilt ll2~~~P~V~~-;-~!lTh~~;:~:!t~ 
410 :-Luelmow. llD-7, 356, 4H-5 :-Mad .... 49. 103-4, 115-3. 

m: U~·:~~i;~~t:~a)~12i. ~~~~~r'1<!\W'.2~=~: 
470; v. Oreeu\\ich. 

Ob"'".· ... okWed, 401, 433, 4.5, 461. 
Obet.ruct.lon to VIIIlbUlty, 6. 23, 48. 67, 77-9

i 
85,434; c. BulldlDIIB, 

0' ~~~nl~i9J.~,hcl~~7.!t.~8f.;h~~. ~~O,4~2 !~J~~~3~C Jam .. 
011100 :-Accommodatlon, 321. 349 :-Est., 329, 335, 345-.9 :-KW&, 

184-6, 487-.9 :-Hom,., 91. 204, 370-1, 379. 430, U4 :-Rout.i.ne, 
91, 109. 16-1 ; r. Rent. 

omc~~h.ta~~~~c~~.1;5~~I, 182. 180,205,213. 220 ; •• DlBlrIot.; 
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( d. 1839), 375.386 :-TbOo. ( 1815-78). elv. &Mt •• 53 n.4, 218, 
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•. Inhabitant. ; Vlllagen. 
QptiDa & OptleianB, ~6, 97, 122, 128. 
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11_,320,356,474 :-Ma)ll, 336: pia. 1,3, 11, 18. 
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QU'1:~~~~~t."':;r 16~~~. :li;!~;;."t!8. ~e~~i~. ~tko ~l. ~~~~ 
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:!cli~~9w~t5l':S~·1~I5 i88~:tr7;:a2~3 i :., ::., :~'o~~i~~ 
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( 180(}-68 ). Mad. Inf., 288 n.3. 
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t:~k~n":.D~IoJ~I~18,Wo.428r45J;·p~.28~·fi.426. 
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4B7-H, H9-50 409, HI, 473 :--l'rcsdta., 317 438-0 460 
RoylP., Dr. John For" .. ( 170B-18M). Ben. Med:, bOtaRtat "RS 
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Rnuell. Geo. Edw. ( 1786-1863 ), MC1I., DIB .• 263,417. 
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hUla,28, 51, 2.j.6, 276, 4:12 :-fltormlJ, a91 ; v. Deserts. 
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Scotl :-Androw (1752/3-1826), MC.. (I: 383 I, 4i2-3: --Dsvld 

(1786-1~31), nrs., m, 50' l, DIB. 200, 437 :-Edwlu LudclJngton 
(d. aller ll1AA), Bo. inf .. 369 :-Gen. HamUton (IBI643), 
clerk, 8S4. 360 :-Robt. (1822-74), clerk, 441 :-R.H., elv. 
... •. 400 :-Wm. Henry ( ISI2-73), hd. dmnji 16&, 170 n.6, n:.' ::,a,6~ r,3~!t7~~~h, ~w-wm. (1784/6-18 7) .... t .urvr. 

SCnl1l~lotD Henry ( d. 1838). elv ..... t ... 01-3, 69, 01, 161, 371-2, 

Ilea ,_oath al;_60J 313, 366, 4231~46. 471 : -Iovel, 14,04, 262 :-V07~· 
""e. U8, 173-0, 20', 316, 8"", 422. 426. 430, 436,448,468,' .' 



INDIII~ 491 

Secrecy I 2;0-6, 42i1. 
Becretarlca :-to Govt .• 2Y6, :)10 n.3, at:.!, 321, 341 :-·-to .H.('v. Bd., 

1le<l~~~~t~I(~·.,l!~t~~~IJi':;;"'~~~7. 381 •• 56. 458. m. 
, ... - 2 IIJ •.• M9 n.!. 
SenlorUy. BUrVI1l'1 322, 824. "49, 470. 
Bentry. IU7-8. 410-2. 
Beoni. oP .• U5 n.~. 287-8; pis. 3. 23. 

t::n~:'B"r~tJ~G: ?r711g~711:' ~6J.-&JI~!o~;6":'~~ jS~~idl~~: 
Scrvo,ntil, private, tS-H, 101. 102, 170&, 170, 257, :t8", 276, 328,407-9, 

410, 421, 42~. 430,4:414·,465,470; v. Cuok. 

BetlJ~!:!J~nioh-:1f~.v;fJle2~~~2JJ~7~~!7~·4~f\t~~::!D~:!n~~: 
I ;7-~,:-~lIIcc ... vii. 7-M. 179, 18.3. 18~91. 163. 2O~6 ... 208. 211. 
214 .... 18, 222-9, 226, 230, 23l'., 2:JP, 4.10, "63, 4t71.-lI.ecorda " 
Reports, H, 177-8, 192, 22Q, 231: v. Roum)L\rlee: Permanent. 

Sex, enulIlcrat.lon, 23.3. 
8exlanL, rellcclinl. 88, 195, 244-6. 27:1, 277, 418, 426, 444, 4.47. 460. 
BbAh :~f Penia, 2;0 :-8hujah, oC Afghanlstlm, 1, 281-2, 292, 427, 

408. 
Shl'1hJu.hAnpUT Db:il., Rohilkhlmd, 210, 22], 287 ; phi. I, a, 11. 
Shall Stnl~.s, Burma, 20,j, "'52. 
8DSW :·-ci ..... ll~t., Tippers, 400 :-Robt. St. John, elv. WJ8t •• 178. 

8hee~t'~n~~~~'ldl~~'n!::~'l:~i~Jo"')~M!~(Juf., 4~6 n.U, 444. 

~k~~!~tt~~:l'onlilllll'nt, 374, 384 :-Expn., 183'-5, 272-8, 865. 

8nor:~~ii~ \1'ih:ir ~~~'I ~1~~12 4;5~1,,~~4-;3. 40H ; Ills. 9, 23. 
Sbtell •• Ellw. ( 180fi/(~'~7 ). BIIlI Mlcl",,1 his ~ro. ( 1811-36). civ .... tAI •• 

33~( 1 ). 387. ~91l. 
8Wkii.rllur, 8hu!, 2·HI, 279-~O. 282, 20:J-4, 446, 46..&, plB. 1, 23. 
ShlUong. A&!IloIU, 446. 
ShJP8, U ... l:i~9, 17!1, 351, -l30, .l:J:-t :-·Frcnch, 4{\U :--oHlcl'Il'8, 114, 

350 :-wreck. 431, -lOLl. 
~~~o~f~Lr: ~J~~~~'2 i~'4~~: 280. 23U. 420, 4:12 ; p1s. 1, 23. 

Sbortrcfc, Antlrcw, of Edinburgh, printer, "Oi. 
• Auj.al&, or village plan. 195 n.l. 205-<1. 220; pi. 11; •• kllMroh. 

~~:'le~~~. ~8~~~~g~~t:: ~~~: 176, 186, 222, 242. 260, 266-8, 816, 

Sldd~~: lr~: ~:~al~1'it;t~~Ati. ~~;;,~. vlil. 8. 407. 
8I.ght:-rule, 147 :-vo.nes, 71, 88-0. 
SignaL! :-Fln·s. 27. 2Q 60. 77. 89. 105. 103.161: --(lTS .• 2. 210-0. 6~. 

8 .... 80-UO, 161 :--LumilhluR, 87: v. Lamps :-opaque, 72. 86-8 i 
v. Pole. 

BbmaUcrs. OT" .. :1. 5. 2;. 2". 76-7. 1&31 162-3. ~06-1O. 
Sikhs. 1. 21:;-0. 2~U. 27~. 272-~. ~SI. 2\10-3. 42S-Q :-War: !at. lM5/6. 

417. ~72 :-C~ld .• J8t~. ~32. 
~lIk. 54 U6. ~gO. 412. 
8I1v ... O. 63-~. 121. 135.143.410. 4U. 
Slnua, 102 n.[) ,117-8, 174, 260. ~74, 284, ~92-4. :J49, 422-f, "20, 428, 

t3: •• 430. 448. ~52-t. ~07. 460. H6; pI. 1 :--<:emetory. 4.':
Hill States. UO :-Ann"ndale .• 72. 

8lmm •• Frdk. Waiter ( 1803-l15 ), clv. engr.: DNR. HAS (mll )., XXVI. 
1866. ( 120).422 :-Wm., hIB bro. ( 1703-1860) ; or Trougnton & 
SlnlTns" Ill.8t.~ makers,i Dl!IR. [UI:..,53Z I, 88, 12-&, 144. 

Ylmpsou, Etlw. Henry ( t ,84--18 ... 5 ), .uCl1. fur., 408 n.t.. 

SlmuJ~~07U~_!.!~~~I~·(ils~:11~.'fi:e~~, ~~:ioo~t~t~~~37~lea, 41. 66-8, 
Bind. I. 242-l1. 277. 270. 2dl-2. 28~. 367. 42~. 427. 420,431; pis. 1, 

23 :-C81111.1 ~ Hvy. n"pt., :UH, 417. 483 :-Cout, ~43-4. 246-7, 

t~~~:-:l~~:: J::J: l641~~~5i8:~~~. 4i~8. 4:t~ :~~~ii~iO:a:': 
242 n.B, 2H. 

Singapore, 117-\1, :H~. -16ft 
81ngpho, trllll' or tipper ASSRlD; 11. !\.achiM. 

1~:~P~e~dl~8~1:~r o~~:. 'JI~~lL:~~·l6. 3, 23. 
Slrmol)r Batt., l"tt'r 2lHl. Uoorkhl\ BIDes, 166-7 :-81rmur ( ID, pi. 5 1. 
slron~1fenl~~i India. 13-4. 23-4. 40. 42 •• 8. 69. 60. 73. 76. llZ. 132. 

102. 272. 315-6. aM. 350. 377. 880. 382. 412. 421-2. 432. '96. 
40U, 473: pia. I, 3, 4, 23: 1.1. Base-llne. 

Slstiin. Afghilni.tilD. 2H~-oI. 205. 427-8; pi. 16. 
RlwiLllk RSlDg:C. nr. Dehra Dun, 4-6, 36, 37, SY, uo-a. 77, 168, 220; 

pi. 17. 
Skardo. Lltllo Tlllet. Upper IndUl. 290-1. f72. 
Sketch :-rough mul', 238. 268. 287 :-plctore. 60. 52 n.6. 271-3. '28. 

442. 452. 46S-0. 

~::~~'~~'~~;;~~~~~1~ [(?; ~8~k~~~7~.:2s:.one, cav. regt., 984. 
Slcet".n. tilr Wm. Henry ( 1788-1t!56). Ben. Inf .• Bncu Bril.; DNB •• 

xvlll. IUI. 285. 
810vpnly work, 365, :ns. 88S. 
810w pro~rc ... 363. 432. H3. ~71. 4H; •. Outtwn ; Speed. 
8moUpox. 427, 448. 
BowL. John ( 1761-1811 I" porl.ro.lt painter. DNB., v ; pi. 22. u_, 
BmIth :--Anlhony ( 1810 1l00M). oIv. BlIt .• IOS. 400 :-Henry ...... 1-

Innd ( IHI:1/4-1850). elv .... 1 .• 393 •• 00 :-Henry Marlono (b. 
c. 1800), IIthn-limn. & printer. 221 n.1 :-Robt. ( •. 1787-187

01
S). 

Ben. En~llI. Ill. "-"-Z 1. v. 271 :-Robt. A. (b .•• 1826/8/. V. 
88St .. 400 :-Rev. Wm. ( 1735/6-96). [I: 3S.-S; D. K 1. v. 
VlII : I'. Hlack8mlth. 

ijmo~~ it~~~::."~; ~~!'; ~Lilh~'t ~~.:.J'L.7~i>.8:0 :~~Ob~o ~'t: 
8mylll :-Adm. Wm. Henry (1788-1865). RN •• naB. ; DNB •• "10.7 

sneu'.c1r,::~~~;.w(WJlo.:i\\h~~;1.n\~r: Wit. 5041. 168, i!6O. 
263-6. 361-2. ~68. 381. 386. '.7.456: 1'1. 15 :-Jonr. (d. 1857 J. 
265. 381. 3SU. 

~no~8:~4U'; ~~W~!:J.2~~. 278-80. tlo. '" :-Une. porpe-a. 180, 
Sobrlety.871 879.388. tU4. '18. 
Hocl&I condldons. 263. 31D. 370. 877 669. 
SoU •• ol .... lft.atlon. 7. 179. 210. 214. 226. 229 281 1!38-11 116° 271 

402, 4-29, 463. • , ,", • 
SOldiers :-EUlO"'!"'!t 117. lOO •• 50 :-Afllh&D. "4 :-IndIan. 4C»-lO; 

•. British: N Vu:. ; dlllll. ; Havlldan ; Bepo,. ; Troo.,.. 
Son R., CL. ld4, 22H. 270. 451, 47:J, .nO: pia. 3. H. 
Sonmulnl, 8lnd. "27, 4-00, 4R .... 
Soundlnllll. 265. 278 11.1. 280. 
SOuth, JUIIlCd ( 1785-1867 t Nltr., nAB., DNB., 43U D.l. 
South :-{ndla, or Pt'nin~!IlI.lIl. 12. 76. 81, 121. 318 :-Maratha Oouotr, 

n, 12U, :lao-4U. ;itJU; 1)1. 1. ' 
:)oUth-WC8t J!'rontler, 20~, 271. 
Speed of Svy •• I. hi. I I. 21. 210. 2U-~. 2H. 2Oj. 289. 321. U3. US; 

v. Uutlllrn. 
SpeWng of plo{'c-nsUlcs ; 1:'. :\'UlTles; Orthography. 

=g~.~~c~I::.c(l'7~~ 1980J7 a)~8ilen. IDf.. 241 n.6. 

~gmbR~B:~~' :~~A~:"~bf~~a~~~~.\~:,nJ:~·· 271. 288. 
Springer. Johu Hans ( lMOO/Io-61), Oo88t. Inrvr,. 250 n.8, 387. 
Spry, Wm., Ilosst 8Uf\T., 240, 242 n.2. :183, 387. 

~r..~'d':~ ~~~~'::.'\~6rin~~·f~tPI~~y, 51-5 126 :-Cbaln H:-
compari.llOU8, 3, 40-7, 4!),. 61-3, 0';-0, ut, 125, 188. 332., ~. 
463 :--of Lenuth, 46-7, 00. 460. 

Stanley, civ. IIflst., 400. 
St.apletoll :-Ch ... Thos. (1819-01 I. cl. & dIDn.. 350 :-aeo. IL. 

eLan ~~(;~,!J!~;I~~n~~bI~:,5~~~~9, 448. 469 :-Clrcwnpolar, ri. 
05-tl. 116; 1I. Astr. Obsns. 

~t::f.~r ~'W:~;!~h:'~' mO::9136::~0~tr ~016~ ~k6~.; v. Cblere. 
Stations .UT!'. :-Selectlon. 4-5. 15.20-9. 31-2. 35. 88. 6Q. 61. 63. 66. 

2g: 1~3 ~2Jtn~~~I!~~I~":l: *~.7~~~~~W' .. ~~~lo~. ~7i. 
~~.:::-J~~~~.~. ~~:t~~\m' .~2J{orlo~:9 6b.~~~i!~~~i.~7. 88 • 

Statistical :-DIn.mm. ~29 :--!lvy .• 9. 14. 210, 236. 449 :-Begn" 
rc~orte. or table!, ~ L3~ 2!!8, 2.02, 2;3. 382, .'9. 408; pia. 12. 1 •. 

StatistICS. 234. 2110. HD. ~5D ; c. Vlllage. 
StallZ. elv. 1188t., 400. 

Ste·~i~ ~~'1g.~t~· R:i.l;!t. 1:;9 :~6pt.I~} J:~ .. ~6~~i2 ~: 
173,267; t'. Inllus. 

~~:~IIJ~fnr:~tn4·,';~ri:li4411.9 I. 173-:'. 
8teVf'rli!lOll, ,J8nH~ Arthur Robt. (d. 1837) ; )[09. Collr. GAnjam, 1835-1j 

456. 
Stew .... t: -Alex. (178S-1~2~ I. Mad. Inf. [m. 5041. 143 :-lIaJ 

Twecdda.le, of Mlrzl\pur, 1 il D.3. 
Stone :-lIlock. or .lab •• 51. 82. 86. 98. 266. 429. 436. 666 :-UUto" 

286. all, 313, 335, 406; v. ('aims ~ PlllarB. 
8torm ... "136. 70. 73. 88. OS,}5S. 171-_. 364. 394. 466. 
Strango. lex. (1~1S-70). Mad. Cov'i.FR •. ; OTB.1847~0, \16. Ul_ 
Suart. Wm. Sw.lnson ( ISU-82). Bo. "DIPL. Conolly ( 106 106). 242. 
Sub·Asst. Sun'n. : -Bombay, 55, 75, 240-"2, 388, 386. 390-7 :---Gft .• 

vlU. 21. 26-7. 56. 59-61. 114. 68. 78. 88. 91. 102. 108. 175. 334. 
338. 862-8. SU5. S70-0. 884-5. 388. 892, 39 •• S96. 606. 0140:
Madrno Topo .• vtll. 260 11.5. 2,I-lI. 209. 361. 881-3. 385-<1. '59 :-
tel"lllB of 8eJ·vlcc, O'I.'B., 371 i tJ. A.ast~. 

Sub-Surveyoltl, from 18iO, 410. 
8URaf GllnP, 15H., 197, 286, 
Suicide. 400. 4fii. 
Suklrur, Sind, 1. 2"3-" n.7, 2015-6, 219. 281-2, 2&, 4..2S--4. 430. '" 

466. 468. 
Sulphur, 121. 278, 201. 

sum~~'1~~:;:" ~'I }~~ {8a~): '=~'.~'1 ~:4;~I~·I~sJ~"': 
John ( d. c. 18~S I. ci\· .... t.. 264-5 n.~. 3111; Ill. u. 

SWI :~IJ.D. for laL or lime. 96. 190. 150. 24; i73~.2771 181?!.~ 
287.-ProtecLlon from. 43, '&0, M, 119, 11,6, ,%V, 'iII2, ....... 
R<ftcclJon by heUotrope, 70 87. U'. 

Sunday. day. of rest. 5~J IH, 13~. 231.296.178, all},~' '''7. 
Sundarbantl .-Coast. ::::61. ~67 .-Mop. v, 194, 1UMJ. Bev. Sq_ ... 

8, 178, It'7. lU2-i, aH, ;)13:1-"" 8Ul, 3D"', 400, US ;-waYrwaJ. 

sunl~Ow:l;~( mil~I~~O). cl". BUrvr. 1 m. 387. 5la J. vi. 57. 
Superlntendeu, :-TIlI •. Svr. ( B'fS. ) ••• OTS. :-lreland. 345 :-Bft. 

~. ~9~':~~'}~'; 1:\1I& :~io~~~~923~0~~' ::.. =: 
"60. 4il, .... ;5. 

snpe~~~ ~'In!~C~I~I~ ;~tJ2J;-;ghe~.08\'~ 843. 867. 360, 866; 
Suppllcs. or pro",,". 27

0
37. '0.115. 69.161-7. 177. 394.611.'111. 436. tal. 

~~~ui":~l~' :: .. :~U~~~:: I.~t:. 274, 290. m, 431; 
p. noctOl'B ; Med. Offn. 

surv~: I:)~~~~r ~~r:l,;4~~i.~;A;~~~~I:~~v~~~Po~'· 18; 
SUfVe\'or Ul'Tlersl ne INDIA :-A.ppt. or Bverst. \, au, 433:---oum. 

binln. a)lpt. or STO'L vll, 1. 211 ~34, 1&6. 16H. 316-41. Sltl-IO. 
32S :H3. 419 •• 33. "8 :-UllOlltla :--oOIoIal bdq .... 118-11. 
328~9 :-.b. •• n"" fl'Qu1 11. 21). 128. 2UO-U. 816, SllH1, -. 
31lY aoo .18, 430. ~u :~OllTllOL of :-Bombay \rp.. t, 
66 '72-3' 308, 81., S~7-8. 631. 40.; :-DIIc1pU .... 876-6, S7e,; 
882 :-ae..I. &: Topo. Bvy ... U. ItS-U. 233, 16&-41. 66(H :--<JftI. 

i~~M~oU·l~3i~~ ~~~"'iv~~.~.-s'r:~~~~~-:: 
12-1!lI •• &r--Rev. Svyo .• 166. 1117. ne, 81H. 820-1 .......... 
360-1 :-800 •• 102. 331 :--C08lL 1411, 341. 859 :-wlt.b. ut.rn: 
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~sJ1.63l7~8 ~37~~:~6~~?3 :~7S:A~: :J.S;ti~VI!i~ 
102. 113. 296. 310. 312. 330 :~uoceulon of Walllh. ~~. 
U3 .... :-Toun. 61. 409 :-MAnIU8 &; BOKIIAY. 2l1li. 314; 
•• Salarl ... 

llarYe)'or GODerall, 1767-1830. 314 :-lalcr. 36'. HI. 472. 474. 
8arva),or General'. OIBae ( ",,0. I. CALOUTTA :-CIw1leL.!~ 109. 129. 

322-3. 826. 420.430-1.464 :-Dra .. lng 011100. 69 ""7.288 288. 
29Z-3. 296-7. 300. 302. 808. 310-3.317. 336. 346. 382

1 
id4:-

~~~ 3~~~t;. v~"&mZ::: 5~~: W~ibi~~~~I"~~ln It.;.~:t:: 
4. I" 170. 174. 333. 3U :-Dehra DUD. 61 ... 106,112.131.166-
8.17.,292.314,316-7.326-7. 33z-.. 423 :-"AtlUpaoD. 56. 102. 
108, 112, 163~. 308, 3a. 333, 358. 380it!31. 436. 

surv¥o~.,:3~~i. o;::~, :~i~;, 3~~t :202, v2&S7:Y'361~2-:64~6~~27 
sua!d,A~~~~ ; 01~·~U~~~~k;. ?m:-,\e;f: i, P,ffi~. ;80~v~f TKru"i Geo. 

III of England; PM. 1831H1; DN D.. 438 D.I :-Everes~'1 
LtIUHI. 317, 356, U3. 438-9. «2. 450. 

SutherlaDd, Jobn (179Z-1848). Bo. C.v .. ne.dt. G ... llor 183H. 
154~. 

SDlJedu~';1. m, :-=-~-!i,.ru~{eJ274~Q4:.!8:;p;:'4i41~\~lo~ Ir 1~~6 :--eb. 
S ..... mpo. marsbes, or jhiu 46, (H. 168. IS2. 194.297. 461J. 

:=~~~PEd;'!::~J'r l76lil>-1863 ). Drn. ElIgrB .• 4aU-40l. 
Swluey. Geo. S.( b. c. 1823/4 ) &: hil hro. John ( d. 1848 ). ch' .... t •.• 

400. 
Swlnton. Geo. ( 178(}-1864 ). BCS., ret. 1833 (lU. 63 n.' I. 120. 295 

n.4, 311. 
Bylhet., B. Dengal. 26Z-4. 287, 312, 3D4, 404, 440, 452, 464; pi •. 1.3. 

23 :-Rev. SVl'., B, li7-S. 185, 1911-200, 207-8. 392, 396. HI; 
pl,9. 

8J1tA!m of SV)'. :-<1 ..... 14, 318. 355. 261-2, 356. 368-9 :-Mapplnl. 
W~iv~o;'i;"l.~, SV)' .• 14, 248. 25~-9. 262, 327; •. EwopeaD; 

TablelaDd, or plateau, 04, 2(;0-2. 279. 
Tables :--mathl. &; geodetlcullO, 344.467 :-Geogl .• 210. 212; •. 

TaJ.::,~:.t'~~3,; :9~.t~u;,.al ; Trav ..... 
1Mril. admin. 8Wl, 205 :-tGIIllld' .... 154, 106. 168-60. 213. 222. 231; 

•• Dlot. Olllclalo. 

:r~~~::iat=~ J~~:. ~78? Ji. 5i6~~r ~t3.J.:i._:~~:·K .. hmlr. 
291. 

Talhot·, Gilo. Richd. ( 1801-53). Ben. lof .• 208 D.4. 
t.IIuk2:it:~=r.Wi,~8~i9~~81~~6. 304, 307. 3118. m:-mapo. 

~::::~,4~.~rY1n1~iltl\2A!;,~~~t.[~':::"0~?i: m.Di:il. 
&d.rGi, Bub·mantane fOI'f',St I>clt, 04. 68-9, 11, i21. 473; ['11. 1. 

I!C':''i!.:,:.e't~:''~/i;9t\k71). Bo. Eng .... (Ill, 506 1,235. m. 
451. 

Ta''''. Slnd. 243--1, 240, !M, U 7 ; pI. I. 
TayIor:-Rlchd. ( 1781-1858). 1'B8.; DNB., lI8 :-Mlcbael ( d. 1781 ). 

com~r. to Dd. or I.on~ItU<1e ( I: 151 I. xvi. 467 D.2 :-C.p~. Tb .... 

r:\~'i:~. U:t~~D:. 1t~~v4~~~~~:. i~-:-r,&:· Henry 
Tea :-Beveralle, 426, U6 :-Comtnlttee, Calcutta, 2001 :-Buab, 204. 

26-1, -146 :--Gu..ltivatlon, 8, 62, 167-0, 20"', 220, 44g i pi. 17:
""y. for. 204-5 :--CUp&, H4 :-Merchaoto. 426. 

Teak :-timber, 147 :-tre .. , 205. 
TebrAn. Po"la, 276, 283, 426, 4U. 4i2. 

~:=hC:~=t~'13~2:';:Z;,rs. vi, 48. 58. 81-2, 271 :-Vt.uaI. 
28.433. 

Tol"'ft:'~. ~u!~~Jt;.!~~, ~·l}i: m: f:M~!!:.f::lJjb~: :lo~ :-
TeJeooopIc oIKbtl for rill., 429. 
Terucberry. llalabar ( I : Index I, v ; pi. 23. 
Temper. bad. 376. 403. 418. 464. 
Tomperature, 36, 41>-7, 66. 93J 116. U(}-20, 18';. 425. 4U. 448. 
Templ .. , 23, 69 Do2, 7~, 80, 109. 181. 287. ~91. 

~=eoya:.~:{. V~8211-1m). BeD. K_,. Or!!. 1861-50. 

TODtUs' ~~ 50 69-10. 185. 112, 2418. 896. ~. 423. 45'-5 :-AUoe.. 
235 au' 3~. 430. 364, 37l .. 405-6 :-Obey .• 47. 49, 51, 66-6. 
60 82 85 88 98 331,410 :-ulll"". 54, 61. 811-70, 196. 258. 338. 
:H1, 349,' 45', :":'reataenee, 334. 340. 364. 377. 368-0. 411-2. 

Terr:,2~e~~5f1.~~a ( b. 1818 I. clv. BlIt .• 27, 63 D.2. 55 n ••• 371. 373. 

'fnac~~~· &; Co .• bookseUon ( m. u. D.4 I, 80&-5. 
Thackeray:-Rlchmond ( 1181-1816 I, Bce., father to novellM, 

485 :-St. Jol1D ( 1791-1824). IICS., h1I oro. ( w L 171 I. 236. 
ThackwcU, Gen. Sir Bd ... Joscph ( 17MI-1869 I. DNu·l· DIB.; 463. 
1Aal:b<u1. bouDdary .kot.ch

1
11U. 206. 228. 233; pt.. 8. 2-

~ or land-bolder, 16 -2. 439. 

&MM :~~c:f;: ~~: ~. 286-6 :-MaP. 180-1 196.206-6, 
Tbat.cber. L~ CoL BobL. ( 181_ I. Ben. Iof •• 1118. &40 D,4. 

~~ ~~~rt.~~~!Ji, "7, 45 •• 466'; 1'. 8...,.; Travene. 
~t., Z. 5. 61. 66, 84-6. 125. 182, 1~,-~. 148, Ul, 465:-

G_~ or 8 1\. Uu :-I.amb~D' •• by......,.. recoOltd. by Barrow. 
11>-7. 29 74. 76. 110. 11..I1 113. 113-4, la~ 13S. 141-8, 418. 436. 
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