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I n  his No. l G G ,  clatccl 6th April 1865, Lieut.-Colonel Tlinillier, R.A., the 

Introductory. 
Surveyor General of India and Superintendent of Tol~ographicnl 
aiid Revenue Surveys in Bengrnl, reported on the operations of the 

Surveys nnilcr liis controul, during the year 1863-64. On the 25th of the sanle 
~nontli he procecdecl to Europe, having been granted twenty months leave of absence 
on i\lcdicnl Certificate. 1 was appointed to officiate for him as Surveyor General 
of Tndin, ant1 Superintendent of Topographicnl Surveys in the Rengal Presidency, 
in a(lditioi1 to niy clntics as Sul,eri~lteudent of the Great Trigonometrical Survey of 
Tutlin. Thc, Rcvcnue Surveys in tlle Beugnl l'resideilcy were placed uncler :I, 

scaparatc Superintcndent, Lieut.-Colonel Rohirison, nx., who was also clirectcd to 
Oi'liciatc as Deputy Survcyor General. On the 24th of July, Lieut.-Colonel Robin- 
soil mas appointecl to Oisciate as Director Gcneral of the Telegraph Departmcnt, 
ai~cl was succec:dcd in tlie Survey Dcpnrtmcnt, by Lieut.-Colonel Gastrell, KC.,  

Boundary Co~nmissioner in B c u p l .  

Licut.-Colonel Gastrell 11as alrcacly narrated tlie operations of the Revennc 
S,u.vcgs ill  the Eengal Presidency, during the year which is now under review. 

& in two Rtel)ort~k\vl~icl~ the first, dntcd 29th January, 1866, enibraccs tlie opera- 
tions in tlie Lowcr Provinces, ant1 t l ~ c  scconcl, datcd 5th May, 1866, those in tlle 
1Jppcr P1.ovinccs. In  t l~ is  last report, wl~ich has just reached me. I find that Lic11t.- 
C( ,I one1 (: nstrcll has tlcscribed the operations of the Surveyor General's Ofice, i ~ i  
its Drmvi~lg, Lithographic, and Photographic branches. I have therefore to report 
olily on the ope~.ations of the Great 'l'rigonometrical Survey of bldin, and the To- 
pograpl~ical Sllrvcys in t l l ~  B c n p l  Presiclcncy. B l ~ t  as n report from tile s~~~~~~~~ 
Ooucral C:LI~ scnrccly be coiisidcrcd to be complete arithout any of the work 
esecnted in his office, a. rcprint of the information on this subject, which is con- 
tained ill Licut.-Cnloncl Gastrell's rcport on the Revenue SurvcIs in tllc upper 
I'rovinccs, will be appcnclccl to this rcport. 

J. T. WALKER, Xicut.-Colonel R.E., 
Stprintendent G. 2'. S/~rvey, 

and Ofg. SUTVC~OT Genel.al of India. 



T O P O G R A P H I C A L  S U R V E Y S  

BENGAL PRESIDENCY. 

(1.) The Regular Survey Parties were seven in number, and were em- 
!l'he Regolar Surveys. ployed as follows :- 

No. I. I n  Gwalior, Central India, and Rajpootma, conjointly with No. \.I1 
party. 

No. 11. I n  the assigned districts of Rerar, and the adjoining Talooks, 
appertaining to the Central Provinces, on the Godsvery River. 

No. 111. I n  Ganjam and Orissa. 
No. IV. I n  Chota Nagpore. 
No. V. I n  Rewah, and Bundelkund. 
No. VI. I n  the Kossia and Garrow Hills. This party supplied an Officer 

to make a Military Reconnoisance of Bhootan and a portion of the Dooars. 
No. VII. In  Gwalior, Central India, and Rajpootana, conjointly with No. 

I party. 

(2.) Survey operations were also carried on in the province of Pegu, Lut 

Othcr operotions un- 
these did not form a part of the regular operatiorlv of this De- 

con~~ectrd with the Re- partment, the Survey party having originally been raised under 
gulur Yurvejs. 

the orders of the local authorities, by whom it was supervisecl 
for several years, until placed under the orders of the Surveyor General, in order 
to be brought to a speedy and satisfactory termination. 

(3.) The Regular Topographical Survey Parties have accomplished areas 
of final Survey aggregating 20,579 square miles, on the scale of 

Out-turn of Regular 
s ~ , ~ . ~ ~ ~ ~  In 1864.65. 1 inch to the mile, together with an aggregate area of 23,104 

square miles of triangulation as a basis for future Topograpl~y, 
also six large scale maps of cities, and cantonments ; at a total cost of Rs. 2,90.065 
for all charges, permanent and contingent, and inclusive of the Military Pay of all  
Military Officers employed in the Department. The nilmerical details of the Toll()- 
graphy and T1.iangulntion are exl~ibitecl in the following statement, which shows the 
out-turn of work, and cost of rach Survey Party:- 

Dcsignut~on of Sruvej. 

completad. 

No. I and VII Pnrties ... 

No. I1 Pnrty ... . . . 
No. 111 Do. ... . . . 
No. lv do. ... ... 
KO. V do. . .. ... 
30. OI do. ... ,.. 

Total . . . 
Cost prr sqnnrc. mile of fillxl 

vork Hs. 14-2. 



(4.) Kcferring to Lieut.-Colonel Thuillier's Rpport for 1863-64, it will 1,e 
seen tllnt t l ~ e  out-turn of final Survey in that year \\.as 1'1,4H5 

01tt.t~irn wmpnred wit11 
that of 18M-64. square miles, cxecuted at a total cost of Hs. 2,57,9!19, or a11 

average cost of Its. 17-13 per square mile. In  tlle J car un(1f.l- 
review, the out-turn of final Survey has been 20,579 square ~ n i l e ~ ,  at a tot;rl 
cost of Rs. 2,90,065, giving an avcragc of I&. 14-2 per scluare lnile, inclusive of 
tlie cost of the largc scale Surveys of cities, which entail consideraljle labor, and - 
divert the Assistants employed thereon froni thc ordinary Topographical ol~eratious. 

( 5 . )  The advance in the a,nnual out-turn of worlr for the past five ycars, ~, 

iias bcen steadily progressive, as is exliiljited in 
Yrogresu~re incrense during pnst five yrnra. 

the tabular statcl~lcnt in the margin. I an1 how- - 
ever of opinion that a further advance in this clirectior~ is not to bc expected, and 
is not to be desired. Already there is n tcndcncy to ainl at accomplishing 

all excessive out-turn of work, rather than an 
Annual out-turn of work. 

adequate a ~ ~ ~ u n t  of work of the vcry best des- 
Ti-~nnq~lnt~on Flnnl Smvey 
sq1rnle mllcq. aqnarc mjlec. cription. The publication of the Annual Reports 

1860 61 14,5G9 H,204 
of this Department, wl~icll is a ineastire of coln- 

IR(;I-RB 11,569 H , Z O . ~  parativcly recent date, has bcen beneficial in 
1662-63 20.018 12,965 
1~li?-(i4 ln,'174 1 l,-JR5 gix-iilg tlre mclnbers of tllis Department a greater 
1861.65 . 23, lOh 20,579 insigllt into thc gencral progrcss and style of 

the work that is executed by tlie whole of the Survey Partics, than they formeily 
possessed, when each man knew little or nothing of the \~-ork csec~ited out of I~is 

Fllrll,cr lncrcnae out.tm of own Party. I t  has aroused a praiseworthy sljirit 
not rlesvnblc. of emulation, and escited evcry Surveyor to work 
wit11 rapiclity, and at the lowcst pos~ible cost to the State. But this has alrcncly 
reached, and probably has passed, the point at which sucli emulation is really cnn- 
ducive to the interests of the Public Service. For, wl~ile  the maximuin possil,lc 
amount of work is required, tbe quality thereof is also rcquircd to be of thc 11cst 
description, or it niay mislead, and becomc detrinle11t:tl; the out-tnrn of work s11onl1.l 
not tllcreforc, on any account, be permitted to exceed the amount that can bc nc- 
complished witli an appropriate degree of fidelity. 

(6.) Statistical Tablcs nrhich cshibit the numerical returns of the moi.lr 

Stnt~sticnl return8 only girc pnrtinl il~forrna- 
cxecuted by the several Survey Parties, are very 

tlor~, n11r1 (nllnot I)C r n ~ p ~ ~ n l y  relied on In con- liable to mislcnd, if they are einployed in con- 
trnst111g tllc work of d ~ l ~ c r c ~ i t  Survoy Plirties. trasting and comparing the worlr of one part) 
wit11 another. Tlle physical, and cliinatic difticulties, which have to bc ovcrcollle il l  

different portioils of the Bengal Presidency, arc csceedingly dissimilar. 'l'lrc 
grollrltl presents evcry gr;tdation of variety, from tlie smooth snrf;lcc of ~ ~ I ; L ~ I I B ,  
~tretclring for scorcs of miles witli scarce an unclulntion, to the rngged fcntnres O F  
t l ~ c  loftiest mountain ranges in the world. Thcre are tracts of' country ~rhiclr, 
though very rough ancl intricate, are cvcrywherc open to view, and are conscq~lc~~~t ly  
snrvcyable; while other tracts, thongll com1)aratively level, are clad wit11 forests. 
which hide every feature from the eye of the Surveyor. Thcre :we distric-ts 11 llicll 
are so healthy that they may always bc traversed with impunity, nnd others so 
deadly that they can only bc cntercd during brief intervals. Statistical r c t ~ ~ r n s  
may indicate that one party has done apparently very much more work than an 
ot l~er  ; but thcy arc mute on the important questions as to which of tlie t u ~ o  has 
had tllc greatcst di6cultics to surmount, and which has worked with the greatest 
f i d~ l i t ,~ .  All tbat can bc said of such returns is that they are better than no returns 
at all, and that they may give a spur to waning energy, though for this latter pur- 
pose thcy have not hithcrto been wanted. 



(7.) In analyzing the quality of the nlorlc esccuted, it is ncressary to cot,- 
nescri,,lion of the rne+llod of tllr trinnguln- sider first tile Triangulation, and secondly the 

~ I O I I ,  rind nnnl~eie of its occu~nry. Topography. The former. consists of n net worlr 
of triangles, enlanatinv froin, and closii~c- on, the nearest sides of the triangles of 

b. ? t!le Great Trigonometrlcal Survcy; it is usually divided illto four classes, of 

different ordcrs of accuracy. The triangles of the first class are fewest ill 
number, but of most import:~ncc, as on tlleill depends the accuracy of all other 
triangles, over the areas which intervcnc betv ecn the Series of the G. T. SurreJ-; 
they are therefore executed with the largest sized Vernier. Theodolites that are 
usually constructed by English Mathenlatical Instn~ment iuakers ; the three angles 
of eac l~  tri:lugle being inensurer1 in every instance. Tliese arc surrounded hv 
triangle3 of the 211d, 3rd, and 4th classes, n-llicli aye eo arinnged as to fiirnish a Suit- 
able number of cnref~llly fised points, as the basis of thc Survey of thc 'ropoga- 
pIlical details. T l ~ e  clnality of t l ~ e  woi,lr is capable of beiug easily tcstecl, in 
variety of ways ; by the amount by which t l ~ c  s ~ m l  of' the obse~.vccl values of' t l ~ c  three 
angles of a triangle esceeds, or is in defect of, 180" + t l ~ c  spherical esccss; by 
the fifference between the calculatecl values of sides ~vl~ic l l  are coniinoil to two 01. 

more triangles ; and finally by the cliffercilces between thc values of the clcrllents 
(Latitude and Longitucle) of tlie verificntory stations of tllc G. T. S., and the ~01.- 
responding values of these clcments, as o lh ined  by a process of' calcu1:~tion wit11 
the d(~tu of the Topo-triangulation only. Thc follo~ving statement shows the 
triangular errors, arlcl the lincar differences betwcen the cominon sides. 

/ AVEItAGE ER1:OP.S 01 TOPOGRAPHICAL TRIANGULATIOS.  

(8.) But to analyze tho accuracy of tho Topography, to arccrtnin its 

Descriplion I J ~  tllc mothod of tho precise degree of fidelity, and whcthcr it has given 
~ 0 ~ 0 g m p h y  all the details of thc configuratioil of the goilnd, mlcl 

tile objects on its surface, which the scale admits of portraying, i s  no ereecdinglg 
rliffioult matter. Tllc details are laid ( l o w  1 ) ~  the metl~od of plane tnl)lieg, and for 
tllo most part without any assistance wliatcvcr from measuring clraiex. 'Pllc 



work is divided into a n~~rnbe r  of sections, each of wl~icli is 15 nlinutcs iu latitude, 
by 15 minutes in longitude, or 17.2 miles by 15.7, covering an area of about 270 
square miles, on the parallel of 25" of latitude. These sectio~is are termed 
' plane tables,' and one or more are allotted, eacli season, to the respective Surveyors, 
who are then required to fill in the Topograpliical details, aroui~d tlre Trigo- 
~~onietrical points wl~ich have already been projected on their tables. T l ~ e  
Surveyor proceeds, in tlie first instance, to the Trigonomctrical Stations, at encll 
of wllicll he draws on his table a series of rays to the neighbonring visible objects, 
\vhose positions are determined with great accuracy by tlie intersectioil of the raj s 
which are drawn at the different stations. T l ~ e  positions thus deterrni~led are t l ~ c n  
visited, and a similar process is gone through ; by succcssive repetitions of this 
process, every detail can be laid down with such accuracy that its position shall not 
be more than $ of an inch in error on the table, which is equivalent to an error of 
100 feet on the ground. Work of this style may be considered perfect, for all t l ~ c  
practical purposes whicli a map, on the scale of one inile to tlie inch, can be legitiniatcly 
expected to satisfy. Hut, to esecute work of tliiv ~ t y l e ,  the ground must be opell 
to view, and not hid by forests and jungle, as is very frequently the case; it is 
often impossible to see the same point from two places, until the intermediate 
obstacles are cleared away in the first instar~ce ; this has frequently to be done in 
the courfie of the triangulation, which could not otherwise be carried on;  but it 
cannot be done for the Topographical details, for it would be too laborious and 
expensive, and would cause much havoc and injury. I n  tracts of forest and jungle 
the Surveyor has to search about for points from wl~icll he can see at least three of 
the surrounding Trigonometrical stations ; he then iuterpolates his position on liiv 
plane table, and draws rays to the surrounding ol?jects ; some of these objects mill 
be seen from other stations similarly interl~olated, and they \vill thus be accurately 
fixed by the intersections of the r:~ys ; but a considerable number may nevcr Le 
secn again by tlie Surveyor, and these are usually laid down by their estirnntetl 
distances, from the stations at which they were seen, measuring cllains or otllcr 
ilistruments for rigorously determining these distances I~aving I~ithcrto bcci~ vely 
rarely employed. 

(9.) It is thus eviclcnt that the accuracy of the Topography 1vi11 depend, to 
soine cxtcnt, on the physical difficlilties to be sur- 

Annljsis of the accururg of tllc Topo- 
gralihy. mouritod, and to a great extcnt on tllc skill :~nd ir1teg- 

rity of the Surveyor. Caetcris paribus, the w o ~ k  
rvill be tlic more accurate, the oftener the plane table is set up, or, ill ot l~er  word*. 
it will be most true wlicu most pains arc bestowed on its pcrfol,lniu~cc. But, nnlilic. 
tho t~ian~li lat ion,  which affords its own tests of its own accuracy, it fi~lvisllcs 110 

internal clieclts whatever, and can only bc verificd by an indcpcntlel~t rc.-surl cs?. 

The belts of ground ~vhich fa11 nntler thc rnarginnl lines of the l ~ l ; ~ t ~ e  tables, ai~cl 
tltc boundary lines bettvccn contig:ious Snrveys, are necessarily dclinentcd t1vic.t: 
ovcr, and herc thcre are suitable cl~ecks over the respective opcrntions ; tlic arcas 
thns checked are, however, but narrow strips, bearing a very small proportion to t l ~ u  
total area surveyed ; the only check over the internal details, has usually heen sllcll 
examinations in the field as the Execntivc Officer could find time to nndertnlce, ill 
ntldition to the execution of the triangulation, which has hitherto been consiclered 
an essential portion of his dntics, and which usually removes him to a consider- 
able distmco in atlvance of the detail Surveyors. The compnrisons between tho 
s~iccessive independent surveys of the m:trginal lines are highly satisfactory, in tlto 
majority of instances, but in a few cases, they have brought to light very glarirlg 
discrcpancics, which have necessitated the punishment of the offending Surveyol,~, 
either by b e ,  or by expulsion from the .Department. When such discrepa~cieu 



orcllr 011 belts of g~uulld wllich are kliown either to liavc beell already surveyed, or 
to Lc about to be re-surveyed, and wliich are likely to be delineated with the greatest 
care, as the work is certain to be seve~ely  tested, i t  is very evident tliat sonle 
fiirtller check, over the accuracy of the interior details, is required, than the chance 
of t,lieir examination in tlie field, by Executive Officers who often have so great an  
a~liount of work of other descriptions to get through, that they have much diffi- 
culty in &ding time to undertake thcse examinations of the Topographical details, 

(10.) This subject has been long, and anxiously considered, by Lieut.- 
Colonel ~hu i l l i e r ,  the Surveyor General, whoie efforts 

Colonel Tllnillier's s~~cressfill exertions 
to Ilul,ro,,c the of tile T ~ ~ ~ ~ ~ ~ , , I ~ ~ .  to inlprove the general efficiency of this branch of the 

Stlrvey Department, and the accuracy of tlie maus 
seut into his Office, cannot be too- highly appreciated, and have been 
with tlle most satisfactory results. I n  the Revenue Si~rveys, he has long since 
introduced the system of running check lines over portions of the field work, the 
acivantages of wliicll have been vcry apparent; similar checks are now being intro- 
duced into the Topographical operations, and Executive Officers have been directed 
to ulirlertake a smaller amount of the triangulation in future, in order that they 
may have more time to devote to the very important duty of supervising the ToPo- 
g ~ ~ a ~ ~ l l i c a l  details. 

(11.) The relative merits of the Topograplly and the Triangulation m:ry 

Cnmpnrison betmern the rclntire accu- 
now be compared. I t  is evident that the accuracy 

mrx OF tile trisngulutioll nlld tile topo- of the former is limited by the smallest amount that 
graplly. can be plotted on a map drawn on the scale of one 
incli to the milc ; this amount may beassumed to be the ohe hundredth part of an 
inc!i, representing a distance of 53 feet on the ground. But, on referring to the 
table at the foot of para. 7, it mill be noticed that the errors of the triangulatio~l - 
are so small, that they have to be expressed in illches ; they vary, on an average, 
f'rc,m half an inch per mile, for the 1st class triangles, to twelve inches per mile, for 
those of the 4th class, or lowest order of accuracy. Now the longest line that 
can be drawn on a plane table is about 25 incl~es, representing 25 ~niles  ; it is evi- 
clcrit therefore that the maximum error, due even to triangulation of the lowest 
or~ler ,  in assigning the distance between the most widely separated trigonornetrical 
stations, which fall on the same plane taLle, is 1)ractically an insensible quantitx, 
being less than twenty-fire feet on the ground, or tlic two hundred and twelfth part of - 
;111 ilicll on the map. Tlle several classes of triangles are t11us showll to be mca- 
.i11.e11 with a tles~et: of :tccnracy wllicli greatly excceds what is nceded, and whicl~ 
\vould be injudicious, if it materially ler~gtliened tlle time tliat has to be cxpendetl 
i l k  tile esecntion of the triangulation. Practically however it is foun~l, that so much 
tirlie has to be epent in moving from onc stativn to anotl~er, that it is rarely possi- 
L11: for a SII, vcyor to 1 isit mol-c tl~all one statioli daily; co~~scqucntly tlle exl7enditure 
UF a few morc llours in measuring thc angles with thc highest clcgrce of nccnracy wit11 
a first-calass instrunlent, tlian in measuring t l~cm wit11 the lowcst degree of accuracy 
with an inferior instrument, does not retard the general progrcss of thc operations, 
nhcn it docs not indnce the triangulator to remniri for niorc tlrnn one day at cacll 
6t:~tion. That it has (lone so in some instances, ant1 that tllcrc is a tendency to take 
too rnnch pains with the tria~ngulation, and too little with tlic practically far more 
1-aluable topogrnphy, is I fear not to he denied:* This tendency is being watcher1 
-- 

n l l l 8 ,  nn En-r~llirr O f i r ~ r  hue rcrcnt l~  rxpreeaetl Ilia i l i~ lr lny  I I ~  fin~ling thnt lllr mnrk-stoneof n rtntion ntollc 

1 . ~ ~ 1  n 35 milr-aii!r or n G .  T. S. trinnglv, hnil hrrn r c u ~ o r ~ ~ d ,  n n d  I l n  rrpnrtrd tllnt nr  tllr point nrrr whir11 I I ~ ,  llnrl wt, 
11p l l i p  instrument mieht hr ns rn~~ch nr t \~ -o  i n ~ . l l c ~  rroni t l ~ r  tr l l c  rrntrr OF the atntio11, I I P  wiuhrrl to rc-ritlil tllr rtsfion, to 
rncnr,.h for n rnllrk a l~ ir l l  hr R I I ~ ~ P ~ I I C I I I I J  I I , R ~ I I ~  l ~ n ( l  h i m  rnernrril on t l ~ c  rork, ~lndrrnrntl~ tllr rcnloved nrnrli-stot~r. l iar-  
tiiliourncas rnllnot he romn~rndt~d whirl1 l r o l ~ h l ~ e  ilrell' H i t11  nll rrror o f  2 ~ I I C ~ I F R  i l l  35 l ~ ~ i l r ~ ,  \vhir l~  i~ l r ~ n  t l ~ n l l  tho rnillinntll 
rart of  t l lc .  distnnrr i~~mlrvil,  Icrr t1111n mn hr n i ~ : ~ a ~ ~ r r v I  ~ i t h  cl\rtnintp hj l l ~ r  hr>t i l ~ r t r u n ~ r n t r  ronrtr~lrtr~d for t l ~ ~  n~ort 
ec,rnmte G ~ . o d ~ f i ~ ~ l  opcl.ntions, nut1 Y P ~ !  nlurll I ~ P P  th1111 run bc nrcaeurctl Ily t l ~ c  bust i l~slruo~cnts Illat are ~lsctl in thr Tollo. 
trinng~~lnliun. 



and will be guarded against in future; for it is very evident that triangulation of 
mllicll the average errors do not exceed those of the 4th class or lowest order of 
t,riitngles, is amply sufficient as r basis for Topographical operi~tions, on the @call; 
adopted in these Surveys ; and though the efforts of the Surveyors to execute this 
portion of their work, in the very best style, are highly colnmendable, when they 
do not retard the general progress of the operations, they cannot be comniended 
when they absorb time which may be employed to better advantage. 

(12.) I now proceed to report on the general operations of the respective 
Survey parties. Further details, which i t  does not appear advisable to introduce 
into the body of this report, will be found in Appendix A, containing extracts from 
the Annual Narrative Reports of the several Executive Officers, which also furnish 
much interesting inforniation regarding the several districts tllat are under Survey. 

EXECUTIVE SURVEYS, 

Nos. 1 AND 7 PARTIES. 

(13.) These Parties had been under the orders of Lieut.-Colonel Robinson, 
ever since their first foriuatiou, 

'PEBSOSNEL. but they were trailsferred to tho 

falit. A. B. hfrlrillc, Oilirinting Rsrrntivr Officer ill Chnrge. 
1,irut. G .  Ytrnl~nn, R.R., Rrnior Aasi3tnnt Sl~rrryor.  
l ~ i e u t .  C. Str:~11:~n, R.E., Assiqtont Surrcyor. 
1,irnt. A. 1%. Do~rr~~ing ,  Aapistnnt S~u,veyor No. 3 P ~ ~ r t y ,  doing d ~ ~ t y  

t o ~ ~ ~ p o r a r i l y  1vit11 KO. 1. 
Mr. If. ITor.~t. ' ~ i r i l  AsBi~h~nt. 
,, J. F. Bnl~css, do. 
,, 1 l .  ,I. 1!1,1sl, do. 2nd Clnss. 
.. (1. Cl~ill. S,th-i\est. 110. 

,, \V. C ~ I ~ ] ~ I I I : L I ~ ,  do. 
,, (3. McC:II.IIIJ, do. 3rd Cl:lss. 
,, ff. Ti. Ltlllllltt, 110. 
,, .T. 1111ss(>y, ~ I I .  

,, Ii, rroiltl, do. 
,, C. Tn\iwII. clo. 
,, F, J<i t~~I~cn,  do. 
,, (7.1<irk, (lo. 
,, W. Slult-sb~~ry, do. 

Jonln T'rrahntl, Abrlool flnm~td Kl~nn,  Golam Mnhomrd, Chooramun, 
Knlkn l'crsha~l, and LItulnll S i r~gl~ .  

charge of Captain Melville, 1st 
Assistant G. T. Survey, on my 
dcpartiire to Europe, in 1863, whe11 
Lic11t.-Colonel ltobinson xvxs ap- 
pointed to oficiate fur iue, as 

8llpel.intendent of t,he Trigono- 
metricid Survey of India. Lielit.- 
Colo~iel Robiusorl resunled clla rge 
on the 15th RiInrch, 1865. but rc- 
tnined it for n few weeks oilly, 
until he mas nppointe(1 to officiate 
as Dcputy Surveyor General and 
Superintendent of Revenue Sur- 
veys, when he was again succeed- 
ed by Captain Melville, who has 

O l l ~ r r  I 'ssnr~~tiro Offivcrs I~nve reported that thcir trinnp;ulntion, during the srnson under review, wne mucll retard. 
+-(I by ~ : l o ~ ~ r l y  wc~nthrr. This n,ns ntt,ribntnhlc to tho c i rc~~mrtmoe t.hnt it. woe cor~siderrd ir~disliensnbly IrrcesEury to  take 
ohrrw~~tiona to hclliotroprs, i ~ ~ n t n ~ m e n t s  a l ~ i c l ~  cnn br so n(ljualed, by ~ i p ~ n l l e r s  ot the s t d o n  under obsrrrstion, ns to rrflert 
the L I I I I ' R  rnjs to the obsrrver, nnrl tllue prcsent, n l ~ ~ m i n o u e  otject tb hi; view. Luminous signals nre ortcn very ncctrmrv 
ill t l ~ i s  i.orl~~try, lo ennble oprmtions to bc cnrricd on when t.he atmosphere is so laden wit11 dust, thnt opnquo siinuls, nt th; 
RRmC diatnncrs, rolllll not bo diet,ing~~ishnd. I n  c ~ o ~ l d v  wenther hclioh.oprs cannot be displayed, but opnquo pip&, e ~ ~ r h  ns 
pillnrs of rnr l l~  nnd nlonrn, mny na~nlly be obscwcd wit,h rmr  ; it is thorcfors to  be rrgrctted that time should be lost ulldrr 
the n~irtnkcn imprrnrion t1111t obmwntione nllollld be taken to  luminous s ipnla  only. 0 1 1  the English nnd Continentnl 
3 1 1 r r r ~ s ,  I ~ ~ m i n o ~ ~ a  niprnls nre tho ox~-cj,tion, nnd opnq~ra thr  rnle, even in bet-clnss aeodcticnl operations, w M e  UI Topogra- 
phicnl opcnrlione, none but opnquc uiguab bra ever employed. 



thus been in charge of this double party for the greater portion of the year under 
review. 

(14.) Tlle ground which was finally surveyed, and of which a11 details, - 
Topographical, a,s well as Trigonometrical, were COIL,- 

Finul Survey. 
pleted, lies within the parallels of 25" 15', nlld 

27" 15', and the meridians of 76" 30' and 78". I t  enibrwces portions of the Stat,es 
of Gwalior, Jeypoor, Kerowli, and Ulwar, and covers an area of 5,505 square miles, 

giving an average area of 324 square miles to eacll 
No. 1 PAIITY. 

detail Surveyor, as is shown in the margin. 11, 
Sqnare miles. 

Lietit. C. S ~ ~ I I ~ I I ,  ... 255 addition, large scale surveys (500 feet to the incl~) 
... Lient. Downing, ... ... Mr. aorat, ... 73;; were made, of the towns of Dholpoor, Duttiah, and 

,, Bsnes~,  ... ... 
,, Bolst, 

385 Kerowli, entailing an amount of work which Captain 
... 90 ... 
... ,, Clliu, ... am Melville considers equivalent to 600 square miles of 

,, Chnpmnn, ... ... 2RO 
,, McCarthy, ... ... Topographical Survey, on the scale of one mile to 
,. Allnutt, ... ... Joaln Perdlod. iii the inch. ... 

Abdool ssmsd Kbm, ... 60 

(15.) The ground which was triangulated in 
No. 7 Pasm. 

345 Trinngulstion in advance. 
advance, as a basis for future 

Mr. Todd. ... ... 
,. T~~psell ,  ... ... 495 topography, lies within the pa- 
,, Kitchen, ... ... ,, Kirk, ... ... i:E rallels of 25" 15', and 28" 15', and the meridians of 

... Stoteebu ... $;lh PerahJ' 
390 75' 30' and 77". I t  includes portions of the States ... 230 - of Ulwar, Jeypoor, Gwalior, Kotah and Jhalawar, 

Totol, ... 6505 and covers an area of 7,300 square miles (of which 
5,860 were done by Lieutenant G.  Strahan. R.E.), affording 619 trigoiometrical 
points, determined by observations taken at 122 stations. 

(16.) The Maharajah of Jeypoor was found to be very favorably-disposed 
towards the Survey operations. H e  was particularly anxious to obtain a large scale 
Survey of the city of Jeypoor, with a view to the introduction of Gas, and Tram- 
ways on which he proposes to employ Traction Engines. Due arrangemcnts have. 
3s a matter of course, been made to comply with a request which will enable us to 
obtain an accurate Survey of a city of such importance. The Thakoors of the 
Jeypoor district are imperfectly controlled by tlie Maharajah's Govcrnment, and 
arc not so well-disposed towards the Survey. Tlicy look upon the operations mitli 
great suspicion, and our Surveyors found it very difficult to keep on a friendly foot- 
i l l =  wit11 t l~e ln ;  much annoyance and delay were occasionally caused by t11e dc- 
stl.~lction of t l ~ e  Survey poles, and other marks, which were removed as soon as the 
Surveyors (pitted the district. On the other hand, it i i  satisfactory to bc able to 
:rdd that in tlie States of Gwalior and I<otali, every civility was met with, and 
\\-ll:~tever assistance was required mas cheerfully rcnclerecl. 

(17.) I n  the course of tllc following recess, ~ i x  gcncral maps werc finished, 

Recees operations. 
on the scale of 1 mile to the inch. The greater 
portion of a degree slicet, on the scale of 4 miles to - 

the inch, was compiled, bnt ~ufficient nlnterials wcre not available for the comple- 
tion of the sheet. Maps of the towns of Kerowli, Dllolpoor and Dnttiah, werc a l ~ o  

Trlnnglce, 1084 
completed, on the scale of 500 feet to the inch. A l ~ o  

I I I ~ I ~ ~ C I P S  Longltudee, und bizimutI~s, 178 a Skeleton Chart of the operations. The amount of 
lielghts, ... 150 the computations is specified in tlie margin. 

(18.) KO. 7 Party having now been raised to the necessary strength to 

Future opentlons. 
enable it to work independently, will bc separatetl 
from KO. 1 Party, the line of demarcation between 

thcir respective fields of operations being the mcridian of 7G0, the Nativc States 



to the east of that meridian being allotted to No. 1 Party, and those to the w e d  to 
No. 7. The operations during the field season of 1865-66 will embrace the 
southern portions of Jeypore and Gwalior, including the regions of dense f o r e ~ t  on 
the banks of the Koonoo river, by No. 1 Party ; and the country around the city 
of Jeypoor, as well as the city itself, by No. 7 Party. 

No. 2 PARTY. 

19. During the year under review, the operations of this party completed 
the Survey of the whole of what is known as the Sironcha 

Final Survey. 
Taloolr, one of the six Sub-divisions of the Upper Godavery 

District, the entire area of which is about 574 square miles, mostly overrun with 
heavy forest, and tangled underwood, and very unhealthy to strangers. The Ram- 
geer Circar, on the west bank of the Godavery, opposite Sironcha, was also corn- 
pleted, in tile course of which operation an area of 2,339 square lniles was finally 
surveyed. In consequence of the great inaccuracies of portions of the old H~derabad  
Surveys, the following perpnnahs,  on the Pem Gunga river, adjoining Mahore, were 

PEBSONNBL. re-surveyed, viz. : Omerkeir, Pusad (portion 

Jnmcs M~dl~ernn, Esq., Rxrcutirr S ~ ~ e y o r  in chargo. of), Mallore (portion of), Hadgao, Shevala, 
MI. A. Chnmarett, Senior Sub-dasistont. Manata, Tamsa, and w a r o n a ;  the total 
,, J. B. Smith, do. do. 
,, R. D. FnrreU, 2nd Class Sub-Assistnnt. area thus re-surveyed amoullts to 953 square 
,, M. J. Ogle, 3rd Clnss Sub-hsistant. 
,, C. A. R. Scunln~~, do. do. miles. A comparison of the new and the old 
,, A. ChrnnoU, do. do. 
,, H. Nnine, do. do. 

Surveys fully establishes the necessity for 
re-survey; large errors have been detected ; 

Native St~rt-eyors. 
the course of the river Pcm Uunra being 

Ham Cl~unrler, Pnndnrno, Bupnrno, Jnnn~.dnnro, and b '  
Shcik Oomer. occasionally upwards of a lnile m error, 

villages considerably misl~laced, hills and 
streams depicted which have no existence, and others omitted wllicll should have 

been shocvn. In fact the original Survey appears to 
gqunre miles. have merely been intended as a rude reconnoissance, 

BLr. Cl~nmnrett, ... 
,, Smit,l~, ... 

... 421 probably in the absence of the requisite means for ... 6.40 
,, FILI.I.c~~, ... ... 4.76 ur~dertalting a rigorous Survey. The total area of 
,, Ogle, ... 
., S r n ~ ~ l n n ,  ... ::: 2: final Survey thus amo~a~t , s  to 3,565 square miles, 
,, Cl~rnneU, .. 
,, Mninr, . . . : :  giving an average of 351 sqnare rides to each detail 

Rsmcllnnrlcr, . . . 
Ynnrlnrno, ... 

.., 289 Surveyor, as is S ~ ~ O W I I  in the margin. ... 350 
Bnpnroo, ... ... 617 
Jnonrdnnmo, . . . ... 153 

-- (20.) An area of 1,993 square iniles was 
Total, ... 3,865 

Triungulntion in ndrnnce. triangulated ill advance in the 
four southern pergnnnahs of' the 

IJpper Gorlavcry district, as a basis for their Topographical delineat,ior~ in the course 
of the following iield scnson. That this is a smallcr out-t~lm of tria.ngnlation than 
was accornpliel~ctl iu otller partics, during the season under review, is due to the cir- 
cnm,stnncc tha.t the operations of this party, in the HSderaba.d districts, are now 

~lcarly concl~td~d,  and thcrc is no morcground to be triangulated. 83 points were 
tixcd (luring the course of thc season's triangulation, by observations which were 
tnltcn at 25 stations. 

(21.) The Topography of thc following pcrgunnnhs. Nligiir, Albaka, Cherla, 

But~ur oprrntions. 13atlraclicla1n, and Rclinl~nli, of' the Upper Godarery district, 
will be completed at the urgent request of the local autho- 

r i t i c ~  ; l~oilndary Survcys will be made of the districts of Omraotee, Akola, Mekhur, 
and Woon of the Province of Bcrar. 



No. 3 PARTY. 

GANJAM AND ORISSA SURVEY. 

(22.) In  consideration of Lieut.-Colonel Saxton's long, arduous and valuable - 

P s a s o m ~ .  services, in regions of a uniform- 
ly  malarious and deadly nat1u.e. 

Lieut.-Colonel O. H. Sexton, Executive Ofirer in Char~e. 
Licut. A. E. Downing, Aseietant Surveyor under training with No. 1. during the course of which a ma- 
Mr. D. Atkinson, 2nd C~vil Assistant. 
,, R. W. Chew, Sonior ~ n b - ~ s s i ~ t a n t .  jority of the Military and Unco- 
,, J. Harper, 1st Clmne Sub-Asietant. 
,, F. Adem, 2nd Class do. 

venanted Officers who were asso- 
,, J. M ~ Y ,  do. do. ciated with him have perished, 
., R. P. Raper, 3rd C b s  do. 
,, T. E. M. Clnudius, do. do. the Government of India was 
,, T. Loonerd, Apotlrecnry. pleased to raise his staff salary 

Xatioe sum yoss .  from Rs. 618 to RE. 800, on the 
Abdool Rnhmnn, P. Nilncuntum, Hediatoohh, Mahomed Kabil, occurrence of the vacancy caused 

nnd Mdlomed Ameen. 
by the appointment of Lieut.- 

Colonel Robinson to be Director of the Telegraph Department. 

(23.) The country which was finally surveyed, and of which all details are 

Final Survey. 
now completed, lies within the parallels of 20" 25' and 22" 20', 
and the meridians of 81" 50' and 83", embracing portions of 

the  Chutisgarh and Bustar Divisions of the Central Provinces, and of Jaipur in 
T'izagapatam. I t  covers an area of 4,556 square miles, giving an average out- 

ssuue turn of 414 square miles, by each detail Surveyor, 
... Mr. D. Atkinmn, ... ses as is shown in the margin. Lieut.-Colonel Saxton 
... ,, R. Chew, ... 669 

,, J. Harper, ... ,,, ,,, reports that the amount of work exceeds what had 
... ,, F. Adams, ... ,, J . A . M Y ,  ... ... 390 553 ever been accomplished by hie Party in preceding 
... ,, R. P. Rayner, . - .  318 years, and that this is due, partly to an improvement 

,, T. E. Claudius ,... .'. . 108 
... ~bd001  ~ ~ h m m ,  . . 462 in the efficiency of his subordinates, and partly to 

H~diatoollnh, ... ... 464 
Nilncuntum, ... ,., the less difficult, and comparatively more healthy. 
Mahomed Ameen, . . ... - 215 nature of a considerable portion of the tracts under 

~ o t a l ,  ... 4556 survey. 

(24.) The ground which was triangulated in advance, as a basis for the 

Tr~engl~lntion in edvance. topographical operations of future seasons, liee between the 
parallels of 18" 45' and 20" 30', and the meridians of 80" 15' 

and 83". I t  covers an area of 4,500 square miles, mostly in the districts of Bustar 
and Jeypore. fixing 143 points by observations which were taken at 57 stations. 
'I'his, in addition to the work of former seasons, gives a total area of about 8,000 
equare miles, ready for future topography. 

(25.) The recess operations comprised the completion of 10 sheets of 

Recesa operations. general maps on the scale of one inch to the mile, and trac- 
ings of the same for the use of the local authorities ; also one 

general map on the scale of a quarter of an inch to the mile. No details have 
been submitted as to the amount of the computations, but they are reported to have 
been completed up to date, as far as is required for the topographical operations of 
the field season 1865-66. 

(26.) The future operations will comprise the topography of Bustar and 

F U ~ -  opmntion~. Jeypore, and their respective dependencies, and the extension 
of the triangulation to the south-east, for verification by 

junction with the Madras Coast Series of the 0. T. Survey, a measure the more 
l~ecessary that these operations have been carried over an unusual extent of country 
without external check of any nature. 



No. 4 PARTY. 

(27.) The extent of ground finally surveyed is comprised between the me- 

Final Survey 
ridians of 84" 30' and 85" 30', and the parallels of 22" 30' and 
23"3O', and appertains to the Chota Nagpore and the Sing- 

bhoom districts. It is bounded to the north by the Hazaribagh district, which is - 
PBBSONNE~. at  present under delineation by a Revenue 

Captain a. C. Deprec, Rreoutivo O6icer in charge. ' The ground in the 
Mr. F. B. Qirdlestono, Aseistat~t Survejor. 
,, a. A. McQill, 2nd Civil Assislnnt. 

vicinity of the boundary between the re- 
,, J. Vanderputt, Senior s u b - ~ ~ a i e t a ~ ~ t .  spective parties has been delineated by both, 
,, A. J. Wilsou, 1st class Sub-Aasishnt. 
,, T. W. Bobanau, 2nd class do. and 1 regret to da t e  that considerable dis- 
,, A. Q. \Vptt,  3rd clnss do. 
,, A. J. James, do. do. crepancies between t,he respective operations 
,, J. A. Crurcn, do. do. .. J. Hamilton, Apotliecary. have been brought to light. These will 

Native Suvueyorr. necessitate a re-survey of the tracts where 
Baboo M. S. Dutt. 
Mr. J. H. Wilson. 

discrepancies occur, which will have to be 
,, C. D'Cruz. executed duping the course of the field sea- 

R. C. Chockerberty, Prabntionary Nntire Surveyor. son of 1866-67, by a Surveyor from each 
party, working in concert. The total area of detail Survey by the Chota Nagpore 

Party amounts to 3,288 square mileo, 
Mr. McGill, . . , . , ,  .. . 648 
,, Vandcrputt, . . . . . . ... 548 giving an average of 365 square miles to 
,, Wilson, Senior, ... . . .  
,. Bob~~nau,  ... . . .  ... ... 5g each Surveyor, as is shown in the margin, 
,, Wyalt, ... ... 
,, James, ... 

... 5.48 and is exclusive of an area of 293 square 

... 514 
,. Wilson, Junior, .. . . . , . . 60 miles, executed by one of the .Junior Men)- 
,, Dutt, ... , . . . . . 648 
,, DVTU, ... . , . . , . 214 bers of the Party, which has been rejected. 

TTery great credit is due to Captain l)epree 
Wilson, Junior, 

Arca rcjcctad, ... . . . ... for tllc rigorous examiuation to which he 
293 

has subjected tlle topograpliical details. 

(28.) The triangulation which has been executed in advance, as a ba.sis for 
future topography, lies to the west of the meridian of 84" 30'. 

Triangulation in ndvance. 
in the districts of Chota Nagpore, Ocleypur, Juspur, and Sir- 

gooja ; it covers an area of about 4,000 square niilcs, fixir~g 224 points, by observa- 
tions which were taken at 52  stations. 

(29.) I n  the course of the subsequent recess, 7 shcets of tlie general maps, 
on the scale of onc n ~ i l c  to the inch, were completed ; also 4 

Rcccss operatrons 
sheets of Geographical maps, and a chart of tlle triangulatiur~, 

on the scale of 4 miles to tlle inch. The number of tlle computatiorls of varioiis 

424 
kinds is indicated in the rnargin. During 

Trrnngl~q, 
I R ~ I I  I I ~ I ~ ~ ~ ,  Longitlrdc~ and bz~rn~rthr,  221 the recess, Captain Depree obtained pr ivi- 
EIorght~, . 153 lege leave of absence for three mouths, 

one of which he obligingly grnvc up, and, proceeding to my Hcad Quarters, he did 
good scrvice by compilil~g, under my superintendence, an Index to the stancling 
orders and professional instructions in force in this Department, similar to the 
Jndex which had been prepared, undcr the orders of Lieut.-Colonel Thuillier, for 
the Revenue Surveys. The want of such an Index had long been felt; it is now, 
I am glad to say, complete, and has been printed and circulated among the several 
Executive Officers. 

(30.) The future operations will be carried over the Western portions of 

Further operations. 
Chota Nagpore, which are still unsurveyed, and will be con- 
tinued into the Jnspur, Odeypur, Sirgoojah, and Korea Dis- 

tricts, until it forms a junction with the 8;rveys which arebeing carried on in the 
Central Provinces. 



No. 5 PARTY. 

(31.) The ground finally surveyed, and of which all the details are now 

Bind work. 
completed, is comprised within the parallels of 24' 15' and 
24" SO', and the meridian of 81' 0' to 62" 50', and lies wholly 

within the territories of the Maharajah of Rewah. I t  is bounded on the north by 

PERSONNEL. 
the districts of Allahabad and Mirzapore. 
Very great difficult,y has been experienced 

Lieut. W. a. Murray, Executive Officer in charge. 
Mr. R. A. Bell, Senior Civil heistnut. in surveying the bounda,ry between these 
,, C. H .  Neale, do. 
,, D. h~trob i~s ,  2nd CIOSS sob-~~s i s tant .  districts and the Rewah territories, because 
,, E. S. Y. Athulson, 2nd Clnss do. 
,, C. F. Hamer, 3rd Clu~s Sub-Aiwiatant. 

i t  had riot been properly demarcated before 
,, J. B. Lmldemun, do. the Survey operations were commenced. 
,, A. D. Howard, do. 
,, C. T. Evans, do. Owing to Lieut. Murray's repeated repre- 

Native Stcrveyors. sentations on this subject, the boundary 
Nubbee Bur, Prem Raj, Abdoor Ruheem, bli Ahmed. has at last been marked out, and 

by Settlement Officers, whose Maps will 
furnish the requisite information to be added to the Rewah Maps. The total area of 
final Survey amounts to 2,761 square miles, giving an average of 276 square miles 

Sqnnre miles. 
to each detail Surveyor, as is shown in the 

... Mr. R. A. BCI~,  ... ... 97.8 margin, exclusive of an area of 225 square 

... ,, C. H.  iiede, ... ... 421.5 
... ... ,, D. Atkinson, ... 400.5 miles, which had to be rejected in conse- 

,, D. Autrobua, ... ... ... 135.5 
,. C. Hsmer, ... ... ... 337.0 quence of the magnitude of its crrors. 

... ,, A. Howard, ... ... 447.5 
,, C. Evnnq ... ... ... 89.7 

... ... Nubbee BUX, ... 3 m 5  (32.) The triangulation which was 
Yrem Rni, . . .  ... ... 318.6 

... Abdoor HSeem, ... ... 125.5 Triangulation in nd~ance. executed in advance, 
- lies to the west and 

Total, ... 2761.1 - south of the ground above indicated as 
Mr. D. Antrobue, rejected, ... ... 2220 finally Surveyed. I t  furnishes 368 Trigo- 

nometrical points, determined by observations at 81 stations, and embraces an area 
of 3,761 square miles, mostly along the southern boundary of Rewah, and in the 
Myhere, Nagode, Adjygurh and Sohawal States of Bundlekund. 

(33.) During the course of the following recess, 8 General Maps on the 

Recess operations. 
scale of one mile to the inch were complcted; also two Gco- 
graphical Maps, and two Charts of triangulation on the scale 

of four miles to the inch, and an index Map for the use of the Surveyor General's 

721 Triangler, 
Office. The number of con~putatioi~s is ex- 

i 2  Lnt~tudes, Longtitudes, and Azimutbo, hibited in the margin; with the esccption 
359 Hctght*, 

7 Rnp Trncrs on the sides of the G. T. 8. trinncler, of 8 few heights, not immcdintcly required, 
giving an nverngo error of 4 9  lncl~es per rude. all computations were completed by the 

close of the recess. The number of positions whose heights have been determined 
by this party, is very commendable, being greatly in cxcess of the work of this 
riature by other parties. These heights will bc of value in assisting in the 
selection of the best lines for the construction of roads, as fecdcrs to thc Itnilway. 

(34.) The opcration~ of next field season will consist of the Topograplly of 

Futiue operat~ons. 
portions of the I3untllekund States, already enumerated in 
para. 33, and of Southern Rewah. The fbrmer are vcry 

much more healthy than the latter. and can be entered at thc com~ncncement of the 
field season; but the Ilaquas of Marhwaa, Singraoli, Rwdi. arid Rnmlll~gnr, in 
Southern Rewah, are covered with dcnse forests, whicli are vcry dcadly during a 

great portion of the Scar, and can only be t ravcr~ed wit11 safety hy I311ropeans in 
the months of January, February and March. Thc fortunate occurrence of hcaltby 



tracts of country in their neigltbourhood enables thc Surveyors to carry on their 
ol'erations without check throughout tlle whole field seasou. 'l'lle triangulation 
will be carried over the remainder of Kcmali aud the Bundlekuud States, lying 
imulcdiately to the tlouth of t l ~ e  districts of Banda. 

No. 6 PARTI' 

(35.) Captain Godwin-Austen, having served with the Bliootan Mission, 
under Mr. Eden, was directed, by the Go- 

~ s a s o x s ~ ~ .  vcrnmeut of India in the Military Depart- 
Coptaio ~ o d ~ i n - L u s t e n ,  s~ Corps, Executive OBicor, ment, to acconlpany the Dooar Field Force, 

on special duty in Bliootnn. 
Lieut. R. V. Ridclcll, R.E., org. Exrcutire 05cer. as the information he had already acquired 
Mr. N. A. Bclletty, Senior Civil Assiqtnnt. 
,, H. A. Atkineon, 1st clnss Sub.Assiataut. would be of much value to the Military 
,, H. Cmven, 2nd clnas do. 
,, J. B. Lnndeman, 3rd c l ~ s e  do. 

authorities. and he would be able to obtain 
,, C. LOW, 3rd C ~ W  do. add~t,ional information, to be introduced into 

Native S~rrvqyors. 
the Maps of Bl~ootan and the Dooars. He 

Nuseeemddeen, Abdoor Rahman. was prescnt at the captures of Dalingkote 
and Chamoorchi, and his services were 

favorably mentioned in the despatches of General 1)unsford. When no longer re- 
quired for the Military operations, he ernployed l~imsclf ill making a reconnoissance, 
on the scale of 4 miles to the inch, of the Wedern  Dooars, and the adjoining 
southern slopes of the Bhootan Hills, thus delineating an area of about 2,000 
square miles, extending between the Teesta River and the meridian of' Buxar, as 
far south as the line of the British boundary, prior to the a~illesntioll of the 
Ilooars. 

(36.) Lieutenant Riddell supervised the operations of No. 6 Party, which 
had been recently raised for the Kossia and Garrow Survey. During the season 
under review, its strength was much below that of all the other parties, aild several 
of the Surveyors had only recently joined the Department. The physical and 
climatic difficulties encountered were more than usually severe, and the district was 
so thinly populated, that much trouble was met with in obtaining the necessary sup- 
plies for the Survey Camps, and in getting coolies to act as porters, and to clear the 

lines. The out-turn of final Survey was therefore small, but 
Final Snwey. 

quite as much as ought to be expected. ' h e  topography C~II 

the one-inch scale embraces an area of 600" square miles, lying to the nortli of 
m 
Mr. Atkinson, ... 40 

Cherra Poonjee, and divided into two nearly equal portiona by 
,, cmvon, ... 245 the meridian of that station. A detailed Survey of the new 
,, Lnndomsn, ... 1RO 
,, Low, ,. 60 sanatarium of Shillong was executed, on the scale of 15 inches 

Nusaeemddeen, .. 2 to tile mi]e. 
600 

(37.) The ground triangulated in advance, as a basis for future Topography 

Trimgulation in advanw. 
may be described as that portion of the Kossia Hillslying-be- 
tween Cherra Poonjee and the Garrow Hills, a,nd bounded to 

the north by the Kamroop district, to the south by Sylhet. I t  covers an area of 
1,550 square miles, fixing 148 Trigonometrical points, by observations which were 
taken at 43 Stations. 

(38.) During the recess, one general Map, on the scale of one inch to the 

h e m  operetiom. mile was executed, in duplicate, also a Map of Shillong Sana- 
tarium, on the scale of 12 inches to the mile, in duplicate, 



with a tracing for the use of the Local authorities ; also two charts of the t r ianp-  

Triungles, ... 258 lation. The computations of all descriptions were 
Latitudes, Longitudes, and himtatha, 56 all brougllt up to date ; the number and nature of 
Heighte, ... .. . 108 

these is shown in the margin. 

(39.) The future operations will embrace the final Topography of the re- 

Future operntions. 
maining portions of the Kossia Hills, and the extension of 
the triangulation into the Garrow Hills, which last will be a 

work of no small difficulty and delicacy, requiring great tact on the part of the 
Surveyors. They will have to work over tracts of country into which few Enro- 
peans have yet penetrated, and then only very partially; which are covered \\-it], 
dense forests, for the most part notoriously unhealthy ; and are inhabited by a race 
of men, who are believed to be lawless savages. 

T H E  P E o U  S U R V E Y .  

(40.) Captain Fitzroy, R.A,, superintended the operations of this Survey 

PERSOHNEL. throughout the greater pdrtion of the field 
~ e p t a i n  F. Fitzroy, R.A., Superintending Offirer. season of 1864-65 ; his health having re- 
Captain Edgcome, Princ~pal of College of Clvll Engi- quired him to proceed to Ellrope on Med4 neering, Madree. 
Lieut. Bogge, R.E., Asistent, on special duty in ical Certificate, and his A~sistant,  Lien- 

the Tenasser~m Provinces. 
Mr. Montgomene. tenant Bagge, R.E., having been deputcd 
,, W. S. Bornott. 
., A. Cooper. for special employment with the Commis- 

&f ive  Surtlqors. 
sioners who were appointed to lay down the 

Oour Chtmder, Eehan Chundrr, Rablooaoin, Rhnny betwe'll the Tenasserim Pro- 
h n g ,  S h u ~  Pho, &.Ioung Pllo, Kynn Zan, Monllg vinces and those of tlle King of Siam ,it 
Keng, Mounp Ooh, Monng Qywenp, Shuay Bah, 
Yap Q Y ~ ,  M O U U ~  Tot, Moalng P ~ O  Moung, was considered desirable that the Survey of 
Moung k y a .  P e p  should be placed, temporarily, under 

the supervision of Captain Edgcome, of the Royal Madras Engineers, by whom it 
had formerly been superintended. Captain Edgcome holds the appointment of 
Principal of the College of Civil Engineering at Madras ; but his services were 
temporarily placed at the disposal of' the Government of India for the duty in 
question ; he relieved Captain Fitzroy on the 16th March, 1865. 

(41.) Under instructions from the Government of India, Captain Edgcome 
Inrtrbctions to Coptsin was directed to submit a full and complete report on the fol- 

Edgcome. lowing points :-1st-The area mapped ; 2ndly-The area 

surveyed ; 3rd-The area remaining for Survey ; and, 4th-The probability of 
any portion of the area surveyed, but not yet mapped, requiring re-Survey. He 
was also requested to ascertain the causes which had operated to retard tLc conclu- 
sion of this Survey, and to report on the quality of the work executed. 

(42.) The area mapped, on the Geographical ~ c x l e  of 4 mile8 to thc inch, 

Captain Edgeome'a Report. 
which had becn originally fixed for this Survey, was asccrtain- 
ed to be 19,471  quar re miles, leaving 13,743 square miles to 

be mapped ; the arca surveyed, 24,519 sc111are miles, leaving 8,695 square miles for 
future Survey ; the work already completed was pronounced to be of good quality, 
not needing reviaion ; but of the work in progress, no opinion could be expressed, 
until the return of the Surveyors from the field. 



(43.) Tlle causes which had so greatly retarded the progress of thie Survey, 
caIlBcB of ae,, in ,-om. that it had to be placed under the orders of the Surveyor 

plct~on of the P C ~ U  Surrey. General, in order to be speedily and satisfactorily terminated, 
were very soon explained. When Captain Fitzroy received charge, in 1859-60, 
the Survey Party had already been at work for six years, in the course of which 
about i t h s  of thc field work had been completed, and there is every reason to believe 
that, within a period of two years at furthest, tlie remainder of the field worlr, and 
the whole of tlle mapping connected therewith, might have been completed, if the 
original systcm of operations had bcen continned. The object which had all along 
been kept in view, and for wliicll the system of opcrntions was well adapted, was 
the preparation of a good Geographical Rlap of the Province, on the scale of 4 
miles to the inch. But Captain Fitzroy took upon hinl~elf to conderr.n and reject 
the greater portion of the work that had bcen executed by his predecessors, and to 
commence a re-Survey of t l ~ e  Province cle novo. H e  acccpted tlie traverses which 
had already been executed, as the basis on which the Topographical cletails were to 
be fitted, but he caused all thc said details to be re-Survcyed. I n  preparing the 
new field work, for the final Map, he adopted the following processes :-lst, the de- 
tails were plotted, in an unconnectccl form, on the scalc of 4 inches to the mile, 
which is no lcss tllan sixteen tirncs greater than that of the r e q ~ ~ i r e d  Map ; 2ndly, 
the sheets thus prepared n-cre reduced to the scale of 1-inch to the mile; 3rdly, the 
one-inch sheets were connected together, so as to form Teik, or district Maps, on the 
same scale ; 4th, the Teik Maps were corinectcd together, and reduced to tlie a-inch 
scale, to form the Geograpl~icnl Map of tlie P r o ~ i n c e .  N o t w i t l ~ s t ~ n d i n ~  the im- 
mense amount of additional 1170rlr t l~us  crcated, Captain Fitzroy had 110 sooner re- 
ceived cliargc, tllan lie rccomnlcndcd t l~nt  his establishment of Native Surveyors, kc. ,  
should Le rcduccd by morc than one-lialf, and of collrse he received sanction to 
carry out a measure which proinisecl such a saving of expense to t l ~ e  State. All 
these circumstn~~ccs account very rcadily and clea~,lg for the dclny in thl: coml)!etion 
of the Survey of the Province. 

(44.) In  contrastillg the work esecuted by Captain Fitzrov, tvith that of 
his predecessors, it is very evident tllat his is much tlle most valuable, as he took 
the necessa1.y steps to execute a niore detailed Survey than their's, and to furnish 
one-inch Teilr Maps, in addition to the quarter-inch Map which had been called for 
by the Government,, and to the early completion of whicll t l~eir  efforts had been 
solely directed. I t  is not to bc supposed that any person would deliberately con- 
demn an existing survey, and set to \ \ r ~ r k  to rnnke a ~ C I V  one, without takillg tlle 
requisite stcps to ensure its superiority to the survey it is intended to sllpercede. 
But an Executive Oficcr is not tlle proper person to decide on a measlire of this 
nature, in which he has no small pcrsonnl interest; he may, if lie pleases, submit 
his vicws on the sul~jcct for tllc consideration of the Government, duly setting forth, 
on the one hancl, t'he advantages ~vhicll may bc anticipated from carrying out his 
proposals for executing a more detailed survey than that originally ordered, and, 011 

thc other hand, the probablc cost tlint will be incurred, and the delay that will be 
caused, by such a lnodification of tlie original instructions. But for an Executive 
Officer to set about such an expensive operation as the re-Survey of a great Pro- 
vince, witl~ollt talting thcse stcpn, and without receiving the sanction of the Go- 
vernment, is highly improper, and cannot at all be excused, Captain Fitzroy was 
rcmovcd from his appointment, at the rccomrnendation of the Surveyor General, 
when Captain Etlgcome was depnted to relieve him. On the 22nd April, the latter 
Officer ~ c n t  in his report on the Pegu Survey, which was imlncdintely submitted to 
the Govcrnmcnt ; wliile giviiiv Captain Fitzroy due credit for the quality of the 

b. work executed under his superintendence, it clearly establishes the fact that his re- 
Survey was unnecessary for carrying out the original scheme of operations. 



(45.) Captain Edgcome remained in Rangoon until the return of the Sur- 

Out-turn of work in 1864-65, 
veyors, on the close of their operations of field seasol1 

alld miigoments made for the 1864-65, when he ascertained that, so far as could be judg- 
completion of the Siuvey. ed from the field books, the area remaining for survey had 
been so nearly completed, that it would be only necessary to retain the services of 
1 European and 5 or 6 Native Surveyors to finish, in the following field season, the 
remaining details. As Captain Edgcome's services could only be temporarily 
spared by the Madras Government, he was permitted to retnrn to his appointment of 
Principal of the M a h s  Civil Engineering College, on the understanding that he 
would continue to supervise the operations of the Pegu Survey, more particularly 
as connected with the preparation of the Maps of the Province. A portion of t,he 
establishment was discharged ; a portion placed under the orders of the Senior 
Assistant, Mr. ~ o n t ~ o r n e r i e ,  to plot the field work of the last season's operations, 
and to take the field next season, to complete the remaining gaps in the Gork; the 
remainder, mostly Draftsmen, accompanied Captain Edgcome on his return to Ma- 
dras, and have ever since been employed, under his superintendence, in completing 
the Teik Maps, instituted by Captain Fitzroy, as well as the Geographical Map of 
the Province. All the necessary details for the construction of the Teik Maps 
being available, it is better that they should be accepted, and made the best use of, 
than that they should be rejected, because they do not form a part of the original 
scheme of the survey ; their larger scale will make them of more general use, tharr 
the Map of the Province, to the local authorities. 

J. T .  WALKER, Lieut.-Cdrmel R.E., 

Ofg.  Surveyor General and Supdt. 
of Topographical Surveys in thc 

Bengal Presidency. 



PtIE OPERATIOSS IN TIIE DRAWING, LITHOGRAPHIC AND PHOTOGRAPHIC BRANCIlEB OF TAB 

SURVEYOR GENERAL'S OFFICE DURING 1864-65 ; EXTRACTED F R O N  I.IEUT.-COLONEL 
GASTRELL'B REPORT, NO. 3 6 ~ ,  DATED ~ T H  MAT, 1866, ON THE REIZSG'E SUIIYE1S IN 

TIIE UPPER PROVINCES OF TIIE BENGAL PRESIDENCY. 

(13.) I n  the Gellcml as well as in the Revenue Compiling and Drawing Brallcl~cs a colisiderable 
amount of final mapping has been con~pleted. The following State- 

Final Mapping ~l l l l ) le tc~l ,  ments show the progress made in both brnnchcs on coinpilutions of 
pilntinn of the reaults of R C ~ C I I I I ~  und 
Topogmpl~icnl Surveys. general maps, and with the Special Revenue Survey District Maps. 

Also the number of litohgraphed and englaved M a p  colored. 

Genetat Drazoing and Conpiling Branch. 

--- -- 

Bcngnl Doonrs, with Bhootan and portion of 
... ... b>aum, ... 

Gencrnl Compilation Map of thc Chota Nng- 
... pore Division, ... . I 

... Ditto of Unnjnm and Orise~, ... 

... Ditto Hgdrnbad Assigned Districts, 

... Btnp of the Pcrgunnah Oangra, ... 
Ornernl Compilntion Mnp of Rewall and part. 

... ol  Bunrlclci~~~d, ... ... 

Dul>licntc ropics of the f.incIi Mnps (Degree 
Sheets) of Rewnlr, Cl~otn Nngporc Dirisinn, 
JIjdrnhnd Assigned Dist~,irts, n ~ ~ d  Siro~~cI~n,  
rind Qnng~~ni nnd Orissn Topogruphicnl 
Surreys for the aeoson 1864.65, .. ... 

CI~nrts with Trigonomctricnl dntn of t l ~ r  nhovc 
Tol~ogrnpliiral Qurvrys Ijr  sensoll 1864.65, 

Dclhic and B i s~nr  I)ividons, with tho lnpsrd 
Jaghcers and Natiro Stntcs, ... ... 

Pon,jnb Map in 8 Sections, ... ... 

Cenhnl Prorinrcs nnd nc1,inccnt Britidl md 
... Nutivo Slntes in two Sections, ... 

Mali of thc Country from Koon~rn VnUey to 
~ u h u l  and soudlrwards to Bunnoo and 

... ... ... Tonk, ... 
Mnp of the Nor(l~-Enstern Frontier wit11 

... 1)nrts of Ilurmnh and China, ... 
Punjnh North-West. Rontior, to ill~~strnto the 

rrlntions of the British Government wit.11 
I hc Frontier Tribes, ... ... ... 

... Litliogrnphcd Mnps colored, ... 
Corrertionn nnd ndditionr to the engraved 

Shccts ol tho Indian Atlns, ... ... 

4 milcs = 1 in, Completed and Iithognrpbed Tor the use of tlie Military 
and Ciril Autlioritiea in Bengal Dooura. 

Do. ... 1 l n r r t i ng  L l d  m r k  of eenaon 1863-64 in program 

Do. . ( Compiled up to wurk of s e w n  1863-64, 

Do. ... ) Inserting Geld work of benson 1863-64. 

Do. ... 

Do. ... 

Do. ... 

Do. ... 

Do. ... 

8 milcs = 1 inb 

Do. ... 

Do. ... 

Do. ... 

16 miles = 1 in 

2,448 copies. 

214 sheets. 

Two copies prepnred, one specially for Pho tog~phy ,  and 
OIIC for the printod Report on Gangra. 

Ficld work of aenaons 1863-64 and 1866 inserted in part. 

For omco recortl, and prior to despatch of originnls t o  the 
I Io~nc  Ctoven~mcnt. All in progrese, hill shading 
completed, names of villngcs in progress. 

Dupllcmtes for record, with the exception of the Rewall 
S ~ ~ r v c y  Chart, all complotcd. 

In  progress. 

Scctions 1, 2 nnd 3 have been corrected up to datc and 
sent to Press for L~thogtaphy. Sections 4 and 7 also 
rorrerteJ to dnto and ready for preae. Sections 6 and 6 
hnve hnd col~airlerablc add~tione mndc to them from the 
latest results of tho Cnsl~mel.o Topogrnphicnl Survey. 
Section 8, addition of Nn t~ re  S t ~ t e s  beyond the Sou thc r~~  
boundary of the R ~ n j n b  in progress. 

Addud on portions of tho D~strirts of Nursin ore, Em- 
dlungnbnd, Nagpore, Bhundnra, and some #the tribu- 
tary states nenr Bumbulpore. 

For dcspntch to England. 

Specially prepared for Gencrnl Tjtler, late Commaniing 
Bhootnal Field Force. 

For tho Punjnb Governn~e~it, con~plcterl and sent to Press 
for Lithography. 

Of var io~~s scnlcs nnd sizes. Of theae 1,394 I~avc been colored 
by the regular Establishrncnt, nnd 1,049 by extm hands. 

1 Boundaries corrected and nnmea of Sub-Divisions added. 





Tuble showing the AJ(lture and Quuntity of Work pcrfor?ned in the PAotogrophic Branch, ,Yurtlgor GeneraPs Ofice, for 
the Yeur commencing April, 1865, a~zd en(Zin9 Jfwrch, 1866. 

I 
nescription, OriBnal 

Sllects. 
I- 

Subject. 

i 

No. of 

---- 

... 
5 
9 

11 
9 
8 
8 
2 

19 
2 

No. of 
Prints, 

898 
110 
27 

110 
18 
40 
80 
4 

285 
12 

Original Scale. 

... 
... ... ... 

7 Gn-alior nnd Centml India Topo,pphicd Surrey (reprinted), 
... 1 Fort of GXT-nlior, 

1 Pun,jab Map (part of, for trncing from), ... ... 
3 Hjdernbad Topographical Survey, ... ... . 

... 1 Murree Sanitarium, ... ... ... 

... 1 Gangrn (Berm), ... ... ... ... 

... ... ... ... 

... 1 Viestern Doocrs (Hills), ... ... ... 
... ... ... 6 G~valior Sul-rep, . . , . . , 

1 Plan of Duttkh, ... ... ... ... ... 
... 8 Rewnh Topogrnpliical Purvw, ,.. 

1 Plan of Keron-lie, ... ... ... ... . . I 4 4 0  

Photogmphic Scnlc. Size of Plot". 

I 20 ' 300 2 = 1  15 x 12 
11 1 210 : f : 2 = 1 15 x 12 

156 1 = 1 1 - 1  

10 30 1 = 8  
9 9 

1 
1 
1 

1 

1 
2 

Plan of Attack, Dewon@ Fort, .., 
Map of Weltern Dooars, ... . . , ... , . . 
Index Map District Sooltnnliore, ... ... ... 

Miles. In. Miles. I n .  Incl~cs. 
1 = 1 1 = 1  20 x E2 
1 = 8 
4 = I  4 = 1  I 

1 = 10 11 x 14 

4 = 1  4 = 1  
5 0 0 f t . =  1 5, k. = 1 I 

Pnlnmow, ... ... ... ... 
... ... ... .., 

1 Ditto ditto, ... ... ... ... . 
1 Weerut Cnntonments, ... ... ... 

d 1 Plan of Rohree, Sukkur and ~ u k k m ,  ... ... ... 
1 Preliminary Map of Oude, ... . . .  . . ... 
5 District Muunbhoom, ... ... . . .  . 

... ... 3 Ditto Saugor, ... ... ... 
2 Ditto Hooshungnbad, ... . , , ... . 

... . . .  ... . 
2 Dirtrict Maonbhoom, ... ... ... ... 

... ... ... ... 1 Ditto Hooahungabnd, 

... 4 Conrentional S i p ,  ... ... . 
. 2 Specimens Topographical Printing Ordnancc Surrey,.. . . .  

1 Snnscrit Inxription, . . .  ... ... ... 
... ... 

1 
10 
7 

... ... P h n  of Derah Doon, . , .  , . . 
Ganjam nnd Orissa Survey, ... ... ... ... 

. . .  Chota Nagpore Survey, ... ... . 

2 

1 
2 

20 x 22 = 44l sq. ine. 
20 X 22 
23 X 29 = 575 sq. ills. 
29 X 2% 

Reproduced nnd 
1 = 1  

500 ft. = 1 
1 = 1  
Rcprodiud and 

J 

Reproduced. 
19 

1 1 
I) 

To + scalc for Esl~ibition. 

1 

Reprodneed. 

Pu~ialiha Fort, ... ... ... ... 1 
. . .  Plans of Forts in Bhoobn, ... . , . ... 2 

... ... ... ... Plnn of Kerowlie, . . 
... 

1 
. . .  ... 

1 
Plnn or Calcutta, . , .  1 
Ground Plan of Calcutta M~I;;; ... , . .  4 
Arsam Revenue and Topographical Surrey, ,. . 4 

... Pergunnah Msonghilr, Ilistrict Diunoh, .... . , . 4 -- 
/ 283 ) 3,108 

i 

Repro duccd. 15 x 12 

rctl~~ccd to 4 
1 = 1  

500 ft. = 1 
1 = 1  

reduced to * 

4 
15 
9 

10 
10 
7 
8 

11 
2 
1 

40 x '72 
1 8  x 20 
11 x 1 b  
16 x IS 
15 x 12 
15 X 12 
18 X 2U 

i 

... 

1 
2 
1 
1 
1 
1 
1 

,, 

. . .  
100 
75 
36 
40 
50 
35 
32 

17 
12 
3 

11 X 14 

20 x 22 
18 x 20 = 300 sq. ins. 

J 1 l X l i  

15 X 12 

1 1 1 x 1 4  

16 X 18 = 288 sq. ins. 

4 = 1  
1 = 1  
1 1 
1 .= 1 
1 = 1  
1 = 1  
1 = 1  

4 = 1  

1 = 1  
= 

1 = 1  
1 = 1  
1 = 1  

= 

Reproduced and reduced to I and f .  
Reproduced. 
Reduced to $ size. 



~Irnwiti,as on trnnsfer paper by hand, but the danger of errors of transcript creeping in being entirely 
ol)\rintcd, the work of esanlinatiot~ to  detect such errors will be considernbly lessened, if not altogether 
i~etnc~\eil. I n  fnturc i t  will be only necessary to  see that the transfer of the carbon print to the stone or 
X I I I C  11lnte is perfect in all pnrts,-these nd\,nntngcs cannot be too highly estimnted. Great relief s i l l  thus 
be ntfordcd to the Lit11ogrnl)hic Branch ; tlre deu~andv on which a t  prcsellt have been alrendy shown to be 
f i ~ r  Itlore than ~t c a t 1  yosuil)ly meet. 

(20.) Tlie work iu the Photogrnphic Branch has hitherto been cnrried on entirely by the t~\,o 

,\-. Crosslcy und Jns, Mockencie. Ser~ean t s  named in the margin, who were sent out specially to India by 
the Secretary of State for India. I have mnc11 pleasure in testifyillg to 

their exertions and endeavours to  develop and turn photo-lithography to practical account in Itldiu. 

(31.) The nork performed hy the Lithographic Press Establishment during the past year Ilas 

Litllogapl~ic Branch. becn unusunlly large. From the details givcn in tllc following Statement, it 
will be seen how steadily the work of this branch increases yearly ; and fronl 

tlle tnttncnse number of mnps, plans, and forms, LC., which have been printed, and the varied kinds of 

work ~ ~ c r f u r t n ~ l ,  some idea cnn he arrived at  of tlle extcnt of supervision necessary in working all Bata. 
blislrrlreht of this nature, and of the amount of labor which is involved in watchiug each drawing through 

all its delicate stages,-from the first drawing on transfer pnper t o  the final printing from stone. Whcll 
it is fui-ther considered that  the subordinate agency employed is almost entirely confined to Natives, nho, 
thougll erccllent copyists, are often l~neducated, and consecli~ently unable to  detect errors in o r th~graph~ ,  
~ , r  clnminc proofs sntishctorily, and who need constant instruction and close watching through evev 
stage of thc proccss, the difficl~lties of gettillg an efficient Sl~pcrintendent is cnsily understood. For tile 
past 14 years, nncl until lately, the work hns been supervised by Mr. H. hI. Smith, to  whom great credit 
is duc for the perfection tha t  has been attained. Mr. Smith, after serving Government for 43 years con- 
~ I ~ ~ ~ I O L I S I ~ ,  has, hu\vcver, retirod on n good service pension, nnd up to dnte all efforts to get a permanent 
sllccessor 11;xve failed. Colonel Thuillier, S U N C ~ O ~  Gcnernl, is now searching in Europe for the style of 
Inall we require, nnd I trust, ere long, to hear of his exertions being successf~ll. 

(22.) hfennnhile, the Dmwing Branch of the Lithogrnphic Department is placed under the 
sr~l~ervision of Mr. J. 0. N. James, the able nnd efficient head of the Mapping and Drawing Department, 
Sllr\~epor Gcnernl's Office. The charge of the Press having heen entrusted to  Mr. Niveu who (brought 
up in soule of the Inrge Lithographic Establishments of Scotland) has, after a trial of three months, give11 
nte every satisfaction. 

(23.)  I would irivite nttention to the following fact#, which fully prove that  this hrnnch is even, 
in its pt,csent stnte, very remunerative, and yields to the Government an ample return for the outlay it1 
12st:lbli~llrncnt. 

(24.)  The total expense for the past year in permanent nnd extra establishments, paper, mate- 
rials, and probable cost of new presses, wear and tear of block, LC., amounts to  Rupees 44,709-13 (wile 
Albstract nt foot of Stntement of Work performed by Press Branch). The number of Map8, plans, forms, 
kc., ~ ~ r i n t e d ,  amonnts to  218,547 impressions, and these a t  the selling price, or market value, are worth 
Rupees 77,743, yielding n profit, when all are sold, of Rupees 33,033 or nearly 70  per cent. on actual ex- 
~lcnditure of Press Bmnch, as a set-off against the other heavy expenses incurred annually in the Survey 
of India. 

Statement of tlre Works esecz~ted in the Surveyor Generafu Ofice, Xithographic 
Branch for the year 1865. 

I 

@ MILE8 = 1 IRCR. I I I I 

M:LP of the C'entml Provinces and adjoining British 
... ... and Nativc States, Sheet No. 2, 

Ditto ditto ditto, Shects Nos. 1, 3 and 4, ... 

-- - - 

Description of Map8 Litllographed. 
Number of 

Maps or 
Sections. 

Nnmhcr of 
stoticil used. 

1 
3 

>lap of Sorth-Westelm Provinces, Sheets Nos. 3, 4 
... ...  ... .. .  ant1 5 ,  . . 

J I : , ~  of the S(1rt11-Eaatrrn Frolltier of Bcngnl, Bl~ootnn 
... and r\ss:~rn, it1 6 Shccts, . . . . . . . . .  
... ni?ctrictn Uil~:~jporc ant1 Bo,ph in (colors), . . 

Nurnher of 
irnprcssions 

or prittt- 
iltgs. 

1 
3 

3 

6 
1 

Maps tmns- 
fcrred and 

not yet 
printed. 

100 
... 

3 

G 
'i 

3 

750 

3,020 
2,520 



Description of Maps Lithographed. 

4 MILE8 = 1 INCH. 

Districts Dinajpore and Bograh, ... ... ... 
District Nappore, ... ... ... ... 

,, Jribbulpore (in colors), ... ... ... 
,, Akyab (ditto) ,... ... ... ... 
,, Sooltanpore, ... ... ... ... ... 
,, Baokergunge (ditto), ... ... ... ... 

2 MILRS = 1 INCH. 

Districts Nagpore and Wurdah (in col'ots), ... .. . 
District Muzufferghur ,... ... ... ... ... 

,, Mooltan, ... ... ... ... ... 
1 MILE = 1 INCH. 

Main Circuit, No. 1, District Dinqipore, (in colors), . . . 
Ditto Nos. 3 and 4, District Dinajpore, ... 
Ditto No. 9 ,, ditto, ... 
Ditto No. 1 0  ,, ditto, . . . 
I)it,to No. 12 ,, ditto, . . . 
Ditto No.17 ,, ditto, ... 
Ditto Nos. 12  nhd 13  ,, Lullritpore, ... 
Ditto Nos. 17 and 1 8  ,, ditto, ... 
Ditto Nos. 3 and 4 ,, Jubbulpore, ... 
Ditto Nos. 8, 9, 10 & 11 ,, ditto, ... 
Dit.to No. 17, ,, ditto, .. . 
Ditto No, 18, ,, ditto, .. . 
Ditto Nos. 19, 20 and 21 ,, ditto, ... 
Ditto No. 23 9 ,  ditto, ... 
Ditto Nos. 6 and 9, District B ~ c k e r ~ ~ ~ ~ g e ,  ... 
Ditto No. G ,, ditto, ... 
Ditto No. 10  ,, ditto, . . . 
Ditto Nos. 19, 15  8 17 ,, ditto, ... 
Ditto Nos. 16, 20, 22, 23 and 24, District, 

Backcrpnge, . . . ... ... 
Ditto Nos. 11  $ 14, District Bnckergunge ... 
]>itto Nos. 1 $ 2 ,, Akyab . . . 
Ditto No. 3 ,, ditto, . . . 
Ilitto No. 6 ,, ditto, . . ,  
Ditto Nos. 9 nnd 24 ,, ditto, ... 
Ditto No. 12 ,, ditto, ... 
Ditto No. 13  ,, ditto, . . . 
Ditto No. 21 ,, ditto, ... 
Dit.to No. 23 , ditt.0, . . . 
Ditt,o Nos. 5 nnd 9 ,, Mnnnbhoom ... 
1)itto No. 8 ,, ditto, ... 
Ditto Nos. 23, 24 & 25 ,, ditto, . . .  
1)it.t.o Nos. 7 and 8 ,, Sylhet, . . . 
1)itto No. 3 ,, l'ipperah, . . . 
Dit.to No. 8 ,, Nuruingpore, . . . 

J'rrgr11111n11s Ookrnh nnd Cho~~rnscc, District Nuddeah, 
Main (: irc~~it  No. 12, S~tmpthcr Stnte, ... ... 
hlairr C i r c ~ ~ i t  No. 13, Pcrgunnnll Nuddengoon, Duttiah 

Sttltc, ... . . .  ... ... ... ... 
Diatt.ict N~tddcnh, in 8 Scctions, , . , ... ... 
hlili tary Cn~~tonmcnt,  Town and Snburbs of Akynh, 
'I'OIVII ~u id  Cantonment uf Jncobabnd, ... ... 
Map of Simln, ... . . .  ... ... ... ,.. 
Knshmir lloi~t,c Map, 5th Edit,ion, . . , . . .  ... 
Route Mnl~ of the Iiengnl Presidency, ... ... 
Civil Station of Jcssorc, . . . ... ... ... 
Index to t,hc niat,ricts and Divisions of Indin, .. . 
Mnp of Tca Districts in Assam, ... .,, ,.. 
Skclcton Mnp of (hngrn, attacltcd to tho Assigned 

1)iatrictn of Bcrnr, . . . . . . . . . . . . 
Map of \Yentern Doonru of Bengnl, ... .., . . . 
hlnp of Dhootnn wit,h thc nengnl Doonrs, . . . . . . 
Mnp of Bl~ootnri ~ n d  country adjacent, . . . . . . 

. .. . . 

Number of 
Or 

Sections. 

3 
1 
1 
1 
1 
1 

4 
6 
6 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 

3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
8 
1 
1 
1 
1 
2 
1 
1 
B 

1 
1 
1 
1 

Number of 
stones used. 

3 
1 
4 
6 
1 
2 

8 
6 
6 

2 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
2 
1 
1 
1 
1 
1 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
8 
1 
1 
3 
2 
4 
1 
1 
5 

2 
1 
1 
1 

Number of 
impressions 

or print- 
inga. 

435 
450 

2,588 
600 
234 
260 

1,000 
1,800 
1,200 

600 
. . . 
. . . 
250 
250 
200 
200 
250 
200 
300 
200 
300 
500 
250 
300 
200 
200 
200 

... 

. . . 

. . . 

. . .  

. . . 

... 

... 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

... 

... 

. . . 
5 0  

250 

. . . 

... 

. . . 
GOO 

1,600 
2,050 

100 
165 

6,000 

2G0 
125 
700 
100 

Maps t m s -  
ferred and 

not pet 
printed. 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 

1 
8 

1 



-- 

Sn~al l  ? r i a ~  of India, ... ... ... ... ... 
l'clegmplr hlnp of India. ... . . .  . . .  
lr~clex to  the Iildian Atlm Sheetv, . . ... . . .  

... 31111) of Mooltan Division, in 2 Scct io~~s ,  ... 
Environs of Calcutta, in 4 Sections, . . . . . .  . . .  

~ ~ I S C E L L A N E O U ~  MAPS, PLANS, &c. 

Maps and Plans of Calcutta Water Works, Geological 
Map of Lower Ghur or Sheen Ghur in District 
Bunnoo, Geological Map of Island of Bomhny, 
five Maps of Salt Water Lake, Calcutta Cyclone 
Report Charts and Diagrams, Oudh Esllihition 
Certificnte, Sketch hfnp of Deodar Localities ill 
the  Northern part of Basin of the Beas, Sketch 
Map of Deodnr Forests in Kanawar, and several 
Sketches, Plans, Diagrams, kc., ... ... 

Dewription of Maps Lithograpl~ed. 
vuml,er of 
kpressions 
or printings. 

Descriptlon of WorL. 

- 
Maps t n n ~  
ferrcd and 

'lot yet 
printed. 

Number of 
hlaps or 
Sections. 

Total, 

1:: 1 215 ... Survey Department Forms, Circulars, &c., 

Grand Total, ... ... 

I Number of Value or selling 
Impressions. price. 

of 
wed. 

A D S T R A C T .  

-- 
252 

... 

RS. AS. P. 

Permanent Estahlishment, ... ... ... 24,859 2 10 
Contingent Expenses, ... ... ... ... 8,361 7 3 
Extra ditto, ... ... ... 3,099 12 6 ... 
Cost of paper and materials, ... ... . , . 4,769 7 0 

73,741 ' 31 

1,39,806 

2,13,547 

Divisional, District and P e r y n n n h  Mnps, Plans of Towns, &c., ... 
... Miscellaneous Diagrams, Plans, Sketches, kc., ... ... 

De~artnlentnl  Form8 ... ... ... Ditto in type } . . . . . .  
Total, ... ... ... 

... Total, 41,089 13  7 
Add 1 0  per cent. on cost of stock, atones, and for wear and tear 

of machiuery, ... ... ... . 3,620 0 0 

... Qrand Total, 44,709 13  7 

38,217 
40,524 

1,39,806 

2,13,547 

(26.) I n  comparing the above Statement with that of the preceding year ( v i d e  Surveyor Gene- 
ral's last printed Report for 1863-64) i t  will be seen 

In 1863-64 im~refisi"ns of map@ taken ... '34,513 that 9,228 impressions have been taken in exceeb of ,, 1864-65 ditto ditto ... 73,741 - the former year ;* while against 20 transfers to stone, 
in 1861'661 ... 9,228 of which no impressions had been taken a t  date of last 

Re. 63,287 
,, 20,262 

,, 4,194 

RE. 77,743 

- 
In f i e  number of Forms printed, Departmental, kc., Report, there are 31 trnnsfers this year, of which no 

tilere a decreae~. of 14,474 on 1864.65 ; t l l ~  work of prooh have yet been taken owing to the pressuro of 
tllis dewription is now, as far oa possible, executod by 
tylm presses. work in hand in the Printing Department. In tlle 

seaaon of 1863-64 the totnl number of transfer drawings 
completed were 119. During the seaeon under review, endiug a l s t  March, the number has increased to 

no lees thnn 196 transfer drawings of maps and plans showlng an excess of 77 in this item alone. 

(26.) The increme to the Establishment of ten Draftsmen in July*, 3864, and the subsequent 

Surveyom annually ; hut it is hoped that, with the additional presses, stones, zinc-plates, and othcr materials, 
for tho purchase of which an expenditi~re of Rupees 14,000 naa sanctioned in Resolution of the Covern- 
r ~ ~ e i l t  of India, Financial Department, No. 3,996, dated 22nd December, 1864, these arrears will aoon 
dimppear. The new machinery hae been selected by Colonel Thuillier himself in England, nnd i n c l u d ~  

No. 1316, dated 12th July, 1864. 
increase+ sanctioned by Government Resolution, Finnncinl De- 
partment, No. 704, dated 22nd February, 1866, have materially 

t 3 Drsftumen. 
10 Preswm. 
9 Printers. 
7 spongemen. 

1 Stone-cleaner. 
2 ~ ~ l , . , , , , , k ~ ~ .  conduced towards the increnaed out-turn of work ahove noted. 
1 Car~cnter. Heavy arrears, however, still exist in consequence of the large 
1 Dui?ery. number of maps now rendered by our Revenue and Topographienl 



a patent Frcnch lithographic gripper printing machine, which, worked by a small steam engine, in capable 
with the aid of two or three ordinnry Pressmen, on sn~al l  salaries, of producing from 400 to 800 impree- 
siona per hour. With the advent of these new appliances, we shall be better able to meet the i n ~ m c ~ ~ s e l y  
increasing demands of the Government and the public ; and to supply the lntter with nlaps, a t  rntes 
which will enable hundreds to  purchase, who are now debarred from doing so by the high rntes a t  which 
maps are a t  present produced,-thus furthering the desire of Government to place maps within the reach 
of all classes of the community. I n  connection with the new presses and machinery for the Lithogra- 
phic Department, 1 may here mmark that, ou their arrival from Europe, arrangemeuts m l ~ s t  be made for 
their rcccption, as the present building is not capable of containing more than it a t  present holds. 

(27.) The numerous requisitions sent to this Office from all parts of India for maps, and thc 
delay, ihconvcnience, and expense, which must be experienced by 

Proposed appointment of Agenta for 
of under Govenlments. Local Governments, and the public especially, in being able to  

obtain maps from Calcutta alone, renders it very desirable tha t  
xome measurcs should be adopted for the sa!e arid issue of the maps of this Department in each Presi- 
dency. If  approved of by the Government of India, Agent9 might be appointed under each Local Go- 
vernment for the sale of Government maps. Such a measute would, I believe, further the interests of 
Government, and make the resula of the sumeys of Iudia better known to, and appreciated by, the public 
at  large. The increase of our Printing Estahlish~nent aud machinery might nlwnjs be so regulated as to 
ensure the supply heing equal to  the demand. 

(28,) This Office has lntely received from England supplics of the Rcrenue Survey District &lap 
of Nagporc, and the Topographical Survey Map of districts Jhelum 

hInps rewired from Englnnd, litho- 
firnl~pic and cngrarcd. and Rawnl Pindee,-both on the scale of 4 miles = 1 inch; together 

with thc remaining five Shects (Nos. 1, 2, 4, 5, and 7) of thc Jhel~im 
ant1 Ila\rul Pindec Tolmgmphical Survcy OII the large scale of one mile = 1 inch. All these havc been 
lithographed in cxcellcilt style. Of the cngavcd sheets of the Indian Atlas, the following new ones have 
liccn received :- Nos. 7, 17, 31, a qnal-ter shcct of 105, and skeleton sheets of 28 nr~d 29, showing oniy 
thc dr:~inage and sites and names of villnges, omiting the hill diawing entirely. These last werc sent out 
a t  the express dcsire nf Colonel 'Thuillier, who considered they  night he found useful in many ways ill  
thcir prescnt state without waiting for the entry of the hillq which s i l l  take some years to engrave. New 
and revised Editions of Sheets Nos. 46, 54, 55, 72, i 3 ,  106, 107, and 114, have also been received; and 
as all these contain the resultu of some of our latest Revenue and Topographical S I I N ~ ~ S ,  a vcry consider- 
rrble smorlnt of reliable geographical information, available to  Covernnlent officials and for sale to the 
public, has been added to our stock. 

(29.) Thc following is thc state of the accounts connected with the sale of nmps, in continun- 
tion of paragrap11 J G  of Surveyor Gci~eral's Report for 1863-64 :- 

Sale prowode of Maps. 

Dr. 

Bc~idcs thcse 3, 147 Maps have been issued on Service to Government Officers representiug a money 
v n l ~ ~ c  of R ~ ~ p e e s  10,451 ns shewn in tnblc following :- 

US. A*. P. 

Balnnce in hand or in dcposit, in Bnnk of 
Dcngnl of amoont renlizcd by nolo of 
nlopa, nnd from manoscript map fern, 
fmm I ltll Juno, 1864, to 31et Mnrcl~, 
1865. . . . . . . . . . . . . . . .  1,308 4 6 

An~oont rrnliscd bg solo o l  maps and rollcc- 
tion of map fccs, . . . . . . . . .  6,364 4 6 

l'rocrcdn of solos by blessre. Thsckor, Spink 
m ~ d  Compnny, . . . . . . . . . . . .  3,671 6 0 

Totnl. ... 10,333 14  11 

--- 
) Number. ( Priee. 

US. A8. P. 

B y  amount paid into General Treasury as 
per letter No. 19, dated 16th July, 1865. 
to A(:countnnt Oenernl to Q o v e r l ~ m e ~ ~ t  
of India, . . . . . . . . . . . .  3,991 4 9 

B y  cost of printing a map of the Tea 
dietricta of Aesnm, under ordure of 
Ilengal Government (u ide  lcttcr No. 
4,329, dated 20th Decrembcr, 1865), ... 250 0 o 

BS. ~ 8 .  P. 
Cash in I~and, . . . . . .  301 5 1 
Deposit in Bunk of Bengnl, 911 3 1 
Unadjuetod bnlnnce, ... 1,208 12 0 

2,421 4 Z 

Amount due by Mesera. Thncker, Spink and 
Company, . . . . . . . . . . . .  3.671 G u 

Total, ... 10,333 14 11 

-- 
Division, Diatrict and Prrjirrnnnh Mapa, Atlan f i e e t q  kc., lithogrnphed or engraved, 2,992 RJ. 9,546 

1)itto tlltto ditto photographed, . . . . . .  1 116 / ,, 906 

Total, ... 3,147 
--- 

h. 10,451 





161 

APPENDIX A. 

E X T R A C T S  F R O M  THE N A R R A T I V E  R E P O R T S  

OF THE 

EXECUTIVE OFFICERS IN CHARGE OF T H E  

TOPOGRAPHICAL SURVEY PARTIES. 





EXTRACTS FROM NARRATIVE REPORTS OF NOS. 1 AND 7 TOPOORAPHICAL BURVEY PARTIES, 
BY CAPTAIN A. B. MELVILLE, EXECUTIVE OFFICER IN CHARGE. 

(1.) The Party left Dehra on the 4th October, 1864, reached Delhi on the 20th, and Muttra on 
the 29th. On the road down the Assistants were occupied in projectiug plane tables, finishing up the 
aynopsis, &c. Considerable delay was calised by the great difficulty there was in procuring carriage, and 
by the inferior camels that  we obtained, numbers of them dying on t.he road, or falling so sick as to be 
unahle to carry their loads. We had not much sickness. We lost one clasvie by cholera, and several of 
t l ~ c  classies were down with fever, but soon got well again. 

(2.) 011 arrival a t  Muttra, where the first detachment was to separate from head-quarters, I made 
over all the strong camels to those who were leaving for work, and sent on the headquarters' baggage by 
carts to Agix. The party that separated from head-quarters a t  Muttra was as follows :-Lieuteuants 
George and Charles Strahan, hlr. Civil Assistant Horst, and Sub-Assistants Mcssn. Tnpsell, McCarthy 
and Allnutt, and Native Surveyor Kalka Pershad ; these were to march for thcir gound,  wia Bhurtpore 
and Hindown. 

(3.) Lieuknant G. S tnhan  was to instruct his brother in triangulation in plane table 31, where 
a small gap remained unfinished. After comp!eting this, Lieutenant George Strahan marched for Ulwar 
and the northern portion of Jcypore, to  continue his last year's triangulation. An account of his opera- 
tions ail1 appear in his own Narrative Report attached. Lieutenant C. Strahrtn marched south to  take 
u p  the Sabulgurh plane table, No. 39. 

(4.) Mr. Holst was to i n s t ~ ~ ~ c t  the three new hands with him, and was to detach them as they 
appeared capable of working independently. The ground he and his detachment were to survey lay 
between latitudes 26" 30' and 27" 15: and longitudes 76" 30' and 77" 30', and included plane tables Nos. 
31, 324, 33, 94, 96, 101, 102, 103, 104, 109 and 111. Mr. Allnutt, I am sorry to say, shot himself 
through the arm on the first march out of Muttra, and had to remain in the station on two months' sick 
leave. The remainder proceeded as had been arranged ; and I detached Mr. Sub-Assistant Kitchen, who 
joined me a t  Agi-a, to take Mr. Allnutt's place with Mr. Horst. 

(5.) I reached Agra on the 29th, having gone ronnd hy Bhurtpore, to  mnke annnpements with 
the Political Agcnt. Herc I \\.as detained several days by the difficulties there were in procuringcarriage. 
Having a t  length sncceeded, 1 started for Gwalior to  make arrangements about vaqueels, guards, kc. 

(6.) My cnmp reachcd Gwalior on the 8th November, and I immediately detached Mr. Baneee, 
and with him hfcssrs. Kirk nnd Stotesbury, and Native Surveyo~ Jonla Pershad. Mr. Bancss was to in- 
struct the two new Assistants, nnd was, with his party, to take u p  the tables lying between latitudes 25' 
and 25' 45' and longitndes 77' 30' and 78' O', vix.,-Nos. 43, 51, 52, 53  and 54. Mr. Todd I directed 
to  take up the unfinished portion of plnne t.~blcs 36 and 38, nnd to Messm. Chill and Chapman mere 
given planc tables 47 tind 55 respectively, lying on the left bank of the Koonoo. 

(7 . )  I took the opportunity of having to make a tr ianplation of Gwalior and Morar, for the 
large plnn cnlled for by the Surveyor General, to give Mr. Bolst a little instruction in the use of the 
thcodolitc. As I llnd also bc%en directed to mttke large plnns of Duttiah, Dholpore and Kerowli during 
this ficld scaaon, I assigned this dut,y to Mr. Dolt~t, giving him Native Surveyor Abdool Sumud Khan to 
asaist him. 

(8.) About this time I received notice from the Snrveyor General thnt Lieutenant Downing, of 
the Lilttuck Survcy, wns to do duty with No. 1 Pnlty, and I had accordingly to arrange work for him. 
As plane table 46 formed nn ugly gnp in the chart, 1 determined he should take i t  up. On nccount of 
the hcnvy jungle in this plnne table, only two or three points hnd been fixed. I accordingly marched to  
triangulate it, inspecting Licl~tenant C. Strnhnn on my road. I reached Eklod on the 5th Decemher, and 
wns occl~pied observinq nnd compnting till the 15th, whcn I was joined by Lieutenant Downing a t  
Chilwnni. I spent two or three dnys with him, starting him, and then handed him over to Lieutenant C. 
Stmhan for inetn~ction in plnne tabling. With the latter I nlso laid out the triangulation, to  complete the 
Koonoo river, which I intended him to take up later in the season. 

(9.) While enpged in this work, I received notice from Mr. Bolst that  he had finished Duttinh, 
and would he in Dholpore on tho 25th ; I nccordi~~gly marched for Dholpore, which I reached on the 26th, 
and after finishing nnd computing the triangulation, and seeing Mr. Bolst fairly started, I marched to 
Kemwli, where another triangulation had to be made for the plan of thet city. 



(10.) I inspected Mr. Todd on my road, and, while a t  Gwalior, was joined by Mr. Allnutt, now 
completely recovered, and who I despatohed to join Mr. Horat, for instruction, as I was refused any more 
vaqueels by the Gwalior Durbrw. 

(11.) While a t  Gwalior, I received notice from the Surveyor General that my services would be 
required in Bnrmah immediately, and a t  the same time hearing from Colonel Robinson that he would 
prohably relieve me about the 26th January in Agra, I marched there, and remained there awaitittg 
instructions till the lOtli February, thus some eight or nine days were lost. Immediately I heard thi~t 
Colonel Robinson was delayed in Calcutta, I marched back straight to Biloni, intending to  carry on the 
trinngulation up the Chumbul river, and then round south by Sheopore, 80 as to close on my work of 
t,he preceding season. 

(12.) I had before this sent a 7-inch theodolite to  Lieutenant C. Stmhan, with instr~ictions to 
him to  observe a t  the stations we had laid out on the Koonoo river, as soon as he had finished his platle 
tnble. I reached Rugnathpore on the 17th, and met Lieutenant Strahan, and between us  we managed 
to  fix several points, and most of the villages, in the dense jlingle on the left bank of the Koonoo, ill 
plane tables 48 and 117. In  the same way plane table 56 was divided between Messrs. Chill, Chapman 
and Kirk. 

(14.) About this time orders reached me from the Surveyor General, directing Mr. Baness to 
proceed to  Calcutta with as little delay as possible, to  relieve Mr. James, proceeding on sick leave. I 
accordingly sent Mr. Baness instruction to  mrike over his plane table 52 to Mr. Stotesbu~y, who 
want of work, and to  proceed to  A p  with as little delay as possible. 

(15.) The latter end of Febniarg and the first few days in March were very cloudy and rainy, 
so as to  render i t  impossible to  triangulate. Lieutenant Strahan and myself were hoth encamped below 
Ootgir, as we both had jungle points to observe, so I had the opportunity of being able to  see that Lieu- 
tenant Strahan was perfectly competent to triangulate independently, and, as he had never observed ver- 
tical angles, we took some together. 

(16.) On the 5 th  of March I received a letter and telegram from Colonel Robinson, informing 
me that  he would be in Agra on the 9th, and requesting me to  meet him a t  Dholpore, to make over 
charge of the Party. I accorditigly made over my triaugulation to Lieutenant C. Strahan, directing hini 
to  work west u p  the Chumbul, till he joined the Rahoon Series, and then south u p  the Sheopore river, 
towards Ramgurh Great Trigonometrical Station, and so join on to my work of the preceeding seasoti; 
and, before marching, I saw that he was thoroughly equipped. 

(17.) I reached Dholpore on the 12th, and made over charge of the Party to Colonel Robinson 
a t  Jajar on the motning of the 13th, and then proceeded to  head-quarters of the Great Trigonometrical 
Survey at  Dehm, where I obtained a month's privilege leave on private affairs 

(18.) Colonel Robinson, after taking over charge of the Party, proceeded on a tour of inspection, 
first visiting the  lane tablers in Jeypore, and then those south, near Sipree and Shahabad. 

(20.) Consequent on Colonel Thuillier's departure for England on sick leave, Colonel Robinson 
was directed to  proceed to Calcutta, to officiate as Deputy Surveyor General, and, in accordance wit11 
instructions received from the Officiating Sllrveyor General, I again, on the 12th May, 1865, received the 
officiating charge of the Gwalior and Central India Survey from Colonel Robinson a t  Landour. 

(21.) The Office opened for work about tho middlc of May. A lnrgc amount of plane tabling- 
5,500 square miles-had h e n  completed during the field season ; and, considering thc ~iumber of new 
Ilands, the sections are very fair, the plane tablera in Jeypore having much easier ground than those 
south. 

Lieutenant C. Strahan completed the Sabnlgt~rh plane table section in n vcry art,itit,ic way. He 
had considerable difficulties to encounter in the way of jungle, and also spent some timc in instructing 
Lieutenant Downing. 

Lieutenant Downing completed rather more than a plano table ~ection. His work is rcry good, 
considering that  this was his first season, and that his ground was very difficult for a new hand. 

Mr. Horst, besides instructing the new Assistants undcr his charge, t u n e d  out two first-rate plane 
table sections, and though the ground is not as intricate aa that in which he was working last year, the 
finish of these ~ections, and the manner in which they express the ground, do great credit to the 
capabilities of this Surveyor. 

Mr. Banees turned out one very good section, hesides instructing two new Assidnts .  He 
unable to do more, on account of his being ordered to Calcutta. 



Mr. Bolst, besides completing three plans of cities, rir., Dut,tiah, Dholpore, and licrowli, on 500 fcet 
to the inch, sr~rveyed the third of a plane table section. This S ~ ~ r v c ~ o r  deserves great crcdit for the 
style in which he com~~letcd the city plans, more particularly considering the unpleasant nature of the 
duty, and the obstacles thrown in his way. 

Mr. Chill completed a very good plane table section and a third, in difficult ground, full of rarinerr, 
and covered with jungle. 

Mr. Chapman also completed a capital section in very difficult juogly ground, whcre a large portion 
had to be traversed. 

Mr. Todd completed about a plane table section and a-half in a very credital)le way, and showing 
a very marked improvcmeut on his Inst year's work. He promises to turn out a very fair plane tablcr. 

Mr. Tapel l  turned ant nearly two plane table sections. His work a t  present is coarse, but he is 
hard-n-orking, and prolnises well. 

Mr. Kitchen turned out rather more than two plane table sections, and considering this ia his first 
season, pro~nises very fairly indeed. 

Mr. Kirk turned out the greater portioil of a plane table section, and his work, though coarse, 
promises sell. 

Native Surveyor Joala Pershad turned out a remarkably good section, in which Sipree was situntcd. 

Native Surveyor Abdool Sumud Khan assisted Mr. Bolst in the pla11e tabling of the large plans of the 
cities, and also completed two squares of a planc table section, near Ootgir Fort, in a very creditable way. 

Native Surveyor lialka Pershnd completed pol-tion of three table sections, in a very satisfactory way. 

Taken altogether, the out-turn of plane tabling this year is satisfactory. 

(22.) The total area t,riangnlated between the two parties mas 7,300 square miles; of this, Lieut. 
G. Strahan triangulated 5,400. An account of his operations is attached, as before stated. 

Lieutenant C. Strnhan completed the triangulation of about 1,900 square miles that  I had laid out 
for him. The results seem very fair, cousidering the sizc of the instrument ~ s e d ,  viz., &inch. The dis- 
crepancy between the value of the bases Kundniln station to Silnloni station obtained by the triangula- 
tion of last year, depending on the Great Arc Series values, and that ol)tained this year from the Rahoon 
Series values is 14 feet in a side of 134 miles, or very little over a foot n mile. Considering the d i s t a~~ce  
this secondary work had extended, on account of the dense jungle, this error does not seem excessive. 

(23.) I n  ~ccordance with the wishes of the S u ~ e y o r  Genernl, the following arrangements were made 
for the recess:-Lie~itcnnnt G .  S t l : ~ h a ~ ~  took charge of the Computing Party in Dehra, consisting of 
Mcssra. Tapsell, Kirk, Iiitchen, Stotesbury, McCarthy and Allnutt. Tho Drawing Office was under my 
superintendence at  Alussoorie, and consisted of Licutcnants Strahan and Downing, and Messrs. Horet, 
Bolst, Chill, Chnpmnn, Todd and Hussey. Mr. James also did duty in my office, in lieu of Mr. Bitness, 
employed in Surveyor Gencrl's Office, Calcutta. Besides the mapping, the whole of the computatio~ls of 
Lieutenant C. Strahan's.trianbmlation mere computed in the Mussoorie office. 

The amount of work turned out is shown in the nccomp~nying statement. No arrears of compu- 
tations remaill'. G Gcncrnl Maps on the inch scale and three finished plans of cities, on a scale of 500 
fcet = one inch, were cornpletetl, and sent to Cnloutta. The hill shading of one a-inch degree shcct and 
of an inch Gencml Map and n-half was finished aa far as mnterids exist, leaving in arrenrs only the follow- 
ing, which will be con~pleted next recess :- 

The printilig nnd 1)ordcr of one Genernl Mnp on the scale of 1 mile = one inch. 
The printing and border of one degree sheet on the scale of 1 mile = one inch. 

N.B. The Gcncral Map, contnining Mr. Stotcsbnry's plnne tahlc, could not be taken in hand, in 
ConaequellcQ of discrcpnncics bctwecu the sections, which will be examined into during the ensuing field 
meuson. 

(24.) Doring tho receas the two parties, Nos. 1 and i, were definit,ely separated by order of the 
Surveyor General. Longitude 76 was fixed as the boundary line bet,wcen tlie two Surveys, and next field 
scRson they will he working completely independent of each other, No. 1 working in the Chumbal valley, 
and to tho weet of the river Koonoo, and No. 7 working in the northern portion of Jeypore, and about 
t l ~ e  city of that namc. 

(25.) I am happy to  he able to  report favorably of the general conduct of the Aasistants, and I 
beg to  bring forward the claims of Messm. Chill and Todd to promotion to the next aenior grade. Mr. 



Chill has been about two years in the grade of 2nd Class Sub-Assistant ; he is steady, hard-working, 
good plane tabler, and a good draughtsman, and I strongly recommend his promotion to  the grade of 
Senior Sub-Assistant. 

Mr. Todd has been over two years a 3rd Class Snb-Assistant ; he has made great progesa since lie 
entered the Department, aud is a very fair plane tabler, and has also a fair lu~owledge of the computa- 
tions ; he is industrious and steady, and I hope his promotion to  the grade of 2nd Class Sub-Assistant 
may be sanctioned. 

Extracts of a Let ter ,  No. 12 of 1865-66, from Lieu tenan t  George Strahan, R.E., 
to Captain Melville. 

Pafa. 2. I separated from the head-quarter's camp a t  Bhurtpore on the 31st October, taking 
Lieutenant Charles Strahan, the Militarg Assistant attached to the Gwalior Party, with me, to complete 
a small corner of triangulation near Hindon-n in the Jeypore district, which had been left unfinished last 
yew, and a t  the same time to give that  officer sufficient instrnctiori-in triangulation, to ennble him to 
undertake the minor triangulation of the river Koonoo, which had been allotted to him for a later period 
of the field season. This work mas completed by the 9th November, and I thinking that Lieutenant C. 
Strahan was then sufficiently conversant with this branch of his duty, detached him a t  Hindown, and 
proceeded to inspect Mr. Horst, and the new hands who were with him, viz., Messra McCarthy, Tapsell 
and Kitchen, on my way to Jeypore. 

(3.) Mr. Horst having commenced work hut a few days, there was little work for me to inspect, 
but Mr. Horst reported favorably of Mr. Kitchen's readiness in learning the use of the plane table, and 
the method of delineating ground. 

(4.) I commenced o m  trinngulation a few miles to the south of the city of Jeypore, by 
selecting a station to  form a quadrilateral with the station of Kho Eanskho and Bhoortia, of the Rahoon 
series, as a commencement of a series of principal triangles connecting the Rahoon and Gurhagurh 
Seriea on the parallel of 26' 46'. Thim connecting Series, as far as i t  is a t  present completed, consists of 
two quadrilaternls and a hexagon. The side of continuation of the last mentioued figure is in long. 75O 5', 
and only one more figure is necessary to complete the jnnction. This Series was undertaken, in accord- 
ance with a general plan adopted by Captain Melville and myself, of running principal Series across the 
i n t e n d  between the Rahoon and Gurhagurh Series a t  everg degree of latitude, the angles to  be measured 
with the greatest degree of accuracy of which the instrument employed (a 14-inch theodolite) was cnpa- 
hle. By this means the ground to  be surveyed will be so intersected with reliable work, that only a very 
small amount of error can be generated in the filling in of any portion of it. Later in the senson I 
completed the first quadrilateral of a second principal Series on the parallel of 27" 45; emanating from 
the base Jilo to  Khelana of the Rahoon Series. All the ahgles of these two Series were measured on 

O l5 30 .lb The signals were all heliotropee, and the stations were invariably isolated. zeros - 180' 5' 210' zz' 
For the results of these measurements, vide below, para. No. 8. Some of these angles were menmrcd late 
in the season, during dust storms and hot winds, which hns tended to impair the exceeding accuracy 
which I was anxious for in this particular work; but i t  will still, I hope, be considered sntiufactory. The 
ground over which these Series passed haa been broken up into smaller triangles, and su5cient points fixcd 
for the use of the plane table Surveyors next field season. 

(5.)  From Jeypore I went north-eastwards, reconnoitering, and poling 11p the country as I pro- 
ceeded, towards Ulwar. The triangulation of this state is now completed, and the tupoFaphical work 
xilay fairly be expected to be finished next season. During my operations in the northern part of Ulwnr, 
1 closed ou part of niy work of last year. On a side of 10.313 miles the difference of the comrnon flides 
amounted to 8 feet, which was not more than I expected, ae tho distance between the Rahoou bases from 
which the work of the two seasons commences is upwards of 70 miles. 

(6.)  Having finished Ulwar, I went into the district of Patnn, and completed the triangllation of 
it, and from thence to  Shekawattee, where I prepared ground for plane tabling to the extent of about two 
tables, the triangulation being founded on the side Jilo to Singhana of the Rahoon Serics. From thence 
I went southwards, through the Jeypore district, covering the country with secondary triangulation mea- 

0 30 
eured on zeros =, with 14-inch theodolite, and with sufficient interceptcd points for tho detnil 

Surveyom up to longitude 7G0 45,' and fixing a sufficient numhor of stations to the west of that 
meridian to serve RU outside points, as I expect that all the country up to  that meridian will be surveyed 
in detail next muon. 



(I).) \Then pa'sing tiirougl~ Jcypore, I l~ntl an iutcrvicm nit11 Ciil~tain Dcynon, Political Agent, 
w110 informed mc tllnt thc Ainl1:~rajnh was very fa\-orably-dispoYcd towards thc Survey, and promised us 
evcry assistnncc. The inh:~l)itants, ho\vcvcr, look upon 11s Ivitlr ;.rc:rt s~~npicion, and \vc fomd i t  vcry 
clifficult to kccp on n fricndly footing with thcm ; and thcy arc so littlc rindcr the control of their own 
A!:ihar:~j:~h, that his sr.pport is of vcry littlc uuc ill facilitating our progcss. I constantly espcricnced tlie 
grcntcst annopncc and d c l n ~  from the dcstn~ction of our polcu ; in uolnc cascs thcy were kr~uclrctl tluwl~ 
sln~ost :IS Noon ns put r~p,   id a t  last I contcnted myself with observiug natt~rnl ohjccts, such as trecs, 
kc., almost cntircly, \vhicli accounts for thc crrors of my c o m m o ~ ~  sidcs of i~itcrsectcd point8 being ratllcr 
ln~ge.  Many of t l ~ c  1;irgcr towns and forts of this stntc are quite hcyo~id the control of thc Mahar:lj:ll~, 
having bccn granted as j~gcc r s  to infirlcntial thakoors for scrviccs of vnrioi~s kintls, chiefly military. 
Tllc omnersl~ip of thcse jaghccrs is hereditary, and ncvcr rcve~ts  to thc hlalmrajali, and consequently the 
cstcnt of his poiver i111c1 territory is now vcry much curt:rilcd. The hlahnrajnh is cspecinlly nnxious for a 
cvm~~letc  survey of the city of Jql:orc 011 a largc scalc, with a view to tlic i~~trodnction of gas, n ~ ~ d  
trnm\va~.s on wliich hc proposes to c~liploy traction-cngincs. This will be a favorable opportu~iity which 
may not occnr again for cxecuting thc plan of thc city, and I recommend that it should be tnkcn in hand 
ncst wason. 

(10.) The sidc of thc Jeyporc state adjoining Ulnar is n fcrtile plain, intersected hy numerolls 
flat-toppcd ridges of sand-stone hills ahout SO0 or 1,000 feet abovc tlic plain, but of insignific:lnt I~rcndth. 
'rlie commnnications of thc country arc l~owercr much rcstrictcd hy tlic difficulty of crossing these, as 
thcy somctuncu extcnd for uinlly milcs ~vitliout any pass throng11 thcm practic;ll~lc for bcasts of burden. 
As you travel wcstn,nrd thcsc llills disappct~r, or only rise a t  vcry long i~~tcrvals,  tlie plain becoming \-el? 
barren and sandy, ant1 corcrcd with only n sort of dry sedgy grass as you approach thc desert of Rikn- 
necr. About 35 milcs to tlic west of J e ~ p o r e  is thc well-knosu Sambhar Salt Lake, which I visited this 
year. Thc pcculinritics of this \vondel-ful lake arc probably too \\*ell-known to need any lengthened de- 
scription hcrc. Althongh of grcnt cxtent (al~ollt 25 milcs long, and from 1 to 7 miles broad), it is said to  
ho nou-liere six fcet deep, but pcrfcctly frce from grass or wecd, as well ns from animal life, which is 
probably owing to tlic great qn:uitity of salt contained in its matcr. A rough analysis gave 39 per cent. 
of salt by weight. I ts  smell is distinctly apprecial)le a t  a distnncc of x mile. The water is clear, though 
thc bottom consists of soft black mud, \vliich contnins a grcat deal of crystallized snit. The lakc is sup- 
posctl by thc natives to bc under a cursc from solnc dcity who tinncd its watcrs snlt in a fit of pnssio~l. 
A temple to  commcnloriite this is bnilt on a rocky promonto~p of the I:tkc, which is visitcd a~ini~al ly  by 
thous~nds  of pilgrims. The sccncry nrotuld is \,cry wild and dcsolatc, especially tosarcls the n7estern 
shore of the Inlte, where it is shut in by rocky Ilills. The city of Samhhur, where thc n~anufncture of 
the snlt is carried on, is situated a t  the cxtrcmc cnsten~ end. Thc proccss is simply to allow the wnter 
to cmpor:itc in shnllow tanks abont sir inches dccp, rind to scrnpe up tlic salt as it crystallizes a t  the 
botto~n. H;iif thc revcnuc dcrivcd from this ~nnnufact.urc hclongs to Jcyporc, and half to Jodl~pore. The 
Maharajah of Jcyporc rcceives nbout 20 l:ikhs of rupees anr~ually from this source. 

(11.) Thc ststc of Ulanr is far morc hilly than Jeypore, thc grcatcr pnrt of thc conntry being 
covcrcd with junglcu nnd rocks, in \vhich a smnll p~rtcli of cultivation is cleared ro1111d eacl~ village. 
There are very few ronds, and tliosc very circuitous. I was several times obliged to leave niy cnnlp atnr~cl- 
ing, and make excursions into thc hills, with only a fcw coolies to carry absolutc necessaries. The j u ~ ~ g l e s  
herc nre much infested by wild hensts, to such an estcut is this tlic case that I found some of the roads ac- 
tunlly stoppcd by tigcrs, nnd notlling \vor~ld induce the nntives to go along them. This is more especially 
tlie case ncsr a hot spring called Tallbrich, where the destn~ction of life by tigers during the last few 
months has been very grcat. Thc nortlicrn pnrt of the state is more opcn and flnt, but very hnrrcn nnd 
sandy, cspecinlly on the eastern ~ i d e .  Thc part of Shcknwnttce visitcd by mc this :car is littlc better 
than n dcsert, consisting of an open plain broken only I)y low rolling snnd hills, spotted with a fcw lnnflcss 
I~lnckened trecs, looking ns if n firc had passed over the whole country. The people nre very turbulent, 
always fighting anlong thcmselvcs, nnd great tliievcs. Thongh occnsionnlly rnther insolent, thcy did not 
show any hostility to my cnmp. The conntry is vcry favornblc to surveyi~~g, and will, I expect, he quickly 
completed a t  n trifling cspcnse. I n  some plnccs, espccially towards the Patnn district, it is very rich in 
orcs of iron and copper. I visited a copper mine near Singlinna G. T. S. which has been vcry productive, 
though now almost dcscrted, from thc qunntity of wntcr issuing from the rock, which has choked it. This 
water is sntu~nted wit11 nllrm, thc mnnufactnre of mhicl~ secms ~ l m o s t  to havc superseded that of tho 
copper. Tho ovcrsecr of the mine told me thnt he could quickly realize a fortune, if' only the nii~ie could 
ho kept frcc from mnter; hitherto it has hccn nlways pumpcd out, but as the shafts from which thc ore is 
dug are situnted high upon tlie sidc of a hill, nnd the bottom of thcm not mnny feet from the surfacc of 
it, one would think the process of draining might he simply effected by boring an outlct for the water. A 
full account of the working of these ores, nnd of the manufacture of alum a t  this very spot, has recently 
appeared in the memoirs of the Asiatic Society. 

(12.) The recording of my observations during this scnson was efficiently performed by Hnrlall 
Singh, who has bccn recently appointed to the Department, and promises to  become nn crcellent surveyor 
and draftsmnn. 



EXTRACTS FROM NARRATIVE REPORT OF NO. 2 TOPOGRAPHICAL SURVEY PARTY BY 

J. MULHEILAN, ESQ., EXECUTIVE OFFICER IN CHARGE. 

(2.) The final work of the previous season having been completed on the 21st October, the Office 
was closed on that date, nnd the Assistatlts divided into three parties. That immediately under myself 
war employed in furnishing Trigonometrical points for basing the detnils of the four southern pergunnahs 
of the Upper Godavery district; that under Mr. Civil Assistant Chamarett in completing the Topogra- 
phical detnils of what remained of the Hyderabad Survey south of lat. 18' 45'; that  under Mr. Senior 
Sub-Assistant Smith in conlpletil~g the re-survey of a portion of the old Hyderabad Survey, near Omerkeir, 
the triangulation of which was completed during the previous season. 

(3.) On reaching Sironcha, I examined the several plane tables, and after satisfying myself re- 
garding the projection of points, left Mr. Chamarett in charge of the detnll party, and proceeded to 
extend the triangulation as far south as the range bounding the Vizagapatam district. 

(4.) The following is the extent of secondary work completed by myself and Native Surveyor 
Sheik Omer. Most of the stations occupied were in the heart of the forest, and the ascent to several 
over precipitous rocke, exceedingly dangerous to  both men and instrument :- 

1st Class Triangles, ... ... ... 22 
... ... ... 2nd ,, 1 ,  136 

(5,) The average triangular error of the 1st class is 5".6, that  of the 2nd and 3rd class 7".9, and 
the average error of 132 common sides of the latter 0.33 feet per mile. No comparison of the average 
error of the common sides of the 1st  class triangles can be made, polygonal corrections to  the extent of 
0".9 and 0".6 having been applied to most of the angles. 

(6.) The above embraces an area of 1,993 square miles, and includes a11 that  remained of the 
triangulation of the Upper Godavery district, the Survey of which was requested in your letter No. 20 of 
the 13th April, 1861. The completion therefore this year of the Topographical details of the Nugur, 
Albaka, Cherla Badrachelam, and Rakapali talooks mill close the operations of the Hyderabad Topogra- 
phical Survey. 

(8.) n e  work completed by Mr. Chamarett and Janardanmo, Native Surveyor, embraces the whole 
of what is khown as the Sironcha talook, one of the six sub-divisions of the Upper Godavery district. 
The entire talook is more or less overrun with heavy forest and tangled underwood, and very unhealt,hy, 
in consequence, to stml~gcm. The Gonds located in the taiook are averse to leave it, being accustomed to 
the climate, and having a predilection for forest land. The entire area is slightly in excess of 574 square 
miles, and has been very correctly outlined by Mr. Chamarett and Janardanrao. Mr. Chamarett wee 
promoted to the grade of Senior Civil Assistant on the le t  April, 1865, and has taken a leading part in 
all that has been necessary to complete the Survey of the Hyderabad territory. 

(11.) The re-sumey of the portion of Major Brown's work adjoining Mahore was entrusted to 
Messm. Smith and Scanlan. The former has been attached to  the Party since September, 1865, and the 
latter since September, 1863. The work completed by them is slightly in excess of 962 square miles, 
ond is highly creditable to both. 

(14.) The work completed by Messm. Farrell, Ogle, Chennell and Maine, and Native Surveyom 
Ramchunder, Pandarao and Baparao is 2,339 square miles. The extent of work completed by Mr. 2nd 
Class Sub-Atisistant Farrell is slightly under 436 square miles, and is highly creditable to him, both on 
account of the skill evinced in out-lining hills, and the care taken in tracing the sources of the tanks 
peculiar to  this part of the country. Mr. Farrell waa appointed on the 1st October, 1860, and joined my 
Party on the 23rd December, 1860. He is an active and zealous detail Surveyor, quick in computing, 
and neat in all tha t  is entrusted to him. I beg therefore earnestly to recommend him to  your favorable 
nutice aa deeeming of promotion to  the next superior grade. 

(16.) The extent of work completed by Mr. 3rd Clme Sub-Assistant Ogle amounts to  330 square 
miles, and i~ eo neatly and carefully outlined, both aa regards the contouring of hills, the tracing of 
rivere, m d s ,  outlines of tanks, kc., as to have little to be desired. It is therefore with the greatest 
pleasure tha t  I bring his merits as a detail S w e y o r  to your favorable notice. 

(16.) The extent of work completed by Mr. 3rd Cless Sub-Aseistant A. W. Chennell is 367 
equm P3iles, U I ~  ie highly creditable to him, the ridges being neetly and cerofully out-lined, and the 
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direction of streams correctly rendered. He was appointed to my Party on the 10th November, 1862, aa 

8 Sub-Assistant, and promotcd to tlie grade of 3rd Class Sub-Assistant on the 1st May, 1864, 
altd is a quiet, well-disposed lad, and very anxious to give satisfaction. 

(17.) Thc crtent of work entrnsted to Mr. 3rd Class Sub-Assistant B. A. Maine embraced about 
210 square miles. Of this, however, he was unabb to complete more than 60 square m~les, owlug to the 
sceidcntal dischargc of lus gun, which injured three of the fingers of his right hand, and rendered it  
llecessary for him to proceed to Sironcha for medical advice. He rejoincd the Party in March last in a 
convalescent state, and was unequal to work of any kind until the beginning of May, when he took a 
part. in making copies of the field sections. 

(18.) The extent of work completed by Native Surveyors Ram Chunder, Pandaroa, and Baparao 
ia slightly in excess of 1,:56 square miles. Of this 517 square miles have been satisfaotorily completed 
by Baparao, 350 by Pandarao, and 289 by Ram Chunder. 

(20.) The following is the extent of work that remains to cornplcte the Hyderabad Topopphical 
Survey, and which I propose to take up during the ensuing season :- 

Boundary Survey of the districts of Omraotee, Akola, Maiker and Yeotmahl; resurvey of 100 
square miles of the portion of the tract adjoining the pergunnah outlined in sketch No. 1 herewith ap- 
pended ; Topographical details of the pergunnahs of Nugur, Albaka, Cherla, Badrachclam and Rnkapali, 
Upper Godavery district ; embracing in dl about 1,955 square miles. 

(22.) The boundary S u ~ e y  of the four districts of Berar I propose to superintend myself, en- 
trusting the superiutendence of what is required south of Sironcha to Mr. Civil Assistant Chamarett. 
I do not think that more than fifteen stations mill be required for basing the re-survey of the tract ad- 
joining the Pem Gunga. These I iutend to determine with the 12-inoh, and to compute and project the 
points required, before moving in the direction of the boundaries. 



EXTRACT rnOJI S,\liR.i'TlTE REPORT OF KO. 3 TOPOcBAPnICl\L SURVEY PARTY, BY LIEUP.- 

COLOXEL G. 11. SASTOX, LSECUTIVE OFFICER IN CIIABCE. 

(3.) The programme for the Ecnson has already bcen made knonn, and having rcrcivcd 11~~11- 

rfinccs of proper treatment frbln the Custnr Rnjnlr, I mudc a ~ ~ a n g e ~ n e n t s  accordingly. hIy probntionnly 
Sllb-.~ssi~tant,  Mr. Claudius, wns appointed to the duties of observntory Assistal~t, and the rcst of the 

were given plane tables, distributed so as to  surround, with experier~ced hands, thosc on which the 
two new Native S~~rveyors  were to work. The ground to be surveyed \\as t l~nt ,  thc trlnngulatio~~ chart 
of wtlicll was se~ l t  in last  car. Tables, as usual projected by myself, nerc prepared in qunrtcrs, and 

the  nnturc of the country, nnd the distance from my camp, would not admit of any intercourse by letter, 
cvcll, between me and my Surveyors, large ndvnnces were made, and all arrangemei~ts completed for in- 
dependellt work during the earlicr moliths, and the detail Surveyors marched from Cuttack on the 3rd 
l)cccmbcr. On the same date my own camp marched to the 1-izagapatam district, where my t r i a ~ l ~ n l ~ -  
tion would commence, in a very different direction. I hnd a lo~lg  march, which, being through good 
country, I got over quickly, and ascended the ghauts, and fired my theodolite on my first station on 3rd 
January. For two and n-half months t l ~ c  triangulation was carried on in the provinces of Jeypore in 
T-iulgnpahm, and Bustar in the Codavery district, of the Central Provinces. The old Survey, as published 
011 tile Atlas sheet, extendti along the Vizagapatnm district, (below where my Survey has completed up to 
tile old work) from the const westward to nearly 83" longitude, and my objcct was to take up the un- 
surveyed country west of that, and in co~ltinuation, south of my own work. 

(4.) To carry out the above arrangements, as I would for so long a pcriod be beyond reach of 
my detail Surveyors, I directed my Senior Assistant, D. Atkinson (since pro- 

Instructions orders to moted to Civil Assistant), to  exercisc R superintendence over tho detail Sur- 
Aasistnnt,. 

vexon, who were instructed to  apply to him in case of need. Mr. Chew wns 
specinlly placed adjncent to  the two junior Native S u ~ e y o r s ,  Nilncuntum and hfnhomcd Amcen, and 
was instructed to supervise thcm. T l ~ e  latter not having hitherto executed any field Survey, was to rc- 
maill elltircly with Mr. Chew, who would allow him to take up his work as soon ns he thought him corn. 
petent to  do so. 

(5.) I have nothing llcm to notice under this head; I used the same Troughton and Simms' 
10-incl~ theodolite nyitll complete vertical circle, and took with me a 5-inch 

Instriimmts and equip- instrument, which was used on only one or two occasions. The plane tables 
ments. were supplied with new magnetic compasses, which were more satisfactory. 

(6.) hIy operations during this season are in cxtcnsion of those conducted the previous year by 
Lieutenant Armstrong and Mr. D. Atkinson, and which were left in last year's 

Triangulation. Report for future remark. Those Officers, during that  season, fixed four addi- 
tional principal stations, on which the angles *ere pnrtly observed; and they 

completed the obsenations on the back stations. I revisited this seasnn threo of the above four new 
stntions, and re-observed the angles, but am not satisfied with one of the triangles, of vhioh I observed 
two angles to hcliotropea, the third having bcen taken without luminous signals hy Mr. Atkinson the 
previorrs year. The triangular error is 21", a great deal too largc for such inetrnmcnts, with well- 
ceutred s ig~a l s  ; nnd I intend that  the third angle shall be re-ohserved this scnson. On this accouni I 
nllould not Ilavc submittetl any finnl compr~tation of Principal Triangles this season, hut I llavc nnotl~cr 
~ C ~ S U I I  for delaying to do 60. I hope the coming scnson to effect a rejunction of my principal trinngula- 
tion with the Coast Series O. T. S. It is now many gears sincc my work received any check, and I sliall 
be anxious to  see the resi~lt  of this, and, if necessnry, revise my computations beforo sending in nny fur- 
ther papers. During the season I extended my Principal Trinng7ilation by scven stations, on five of which 
I completed the ohservations, as well as on the three above-mcntioncd of Mr. Atkinson's fixing. The 
sides of these Principal Triangles avernge nearly thirty miles, and all my secondary triangulation is imn~c- 
diately based upon them. I t  is of largc amount, ne I observed upon fifty-seven stntions altogetlrcr, nnd 
intersected points are numerous. I shall not be able to  givo the whole numhcr with exactness in this 
report, ne, owing to my absence on leave, I have not heen yct able to finish them. I hope to do so before 
leaving qi~nrtere, and during the march to  the field. The duties of triangulation were continued without the 
smallest rclaxatiou till 15th March. On the 18th March I reached my nearest detail Surveyor's ground, 
end met Hediatoollnh. Snbsequent to this, however, I took some observations on station8 within the 
cultivated plain, where the Revenue Surrey operations s i l l  join mine. This gives a few more st,ations to 
amist the Revenue Surveyor to effect his junction, and it1 one instance was necessary, to reviso a mistake 
of my own, in having madc a a lee  intereection of two different heliotropes. Mr. Claudiue wae alwnys 



very attentiw and correct in his obselvatory duties; on the complctio~~ of them he was detaclted, and 
directed to assist in the plane tabling, whilst I proceeded to inspect my Sui-vejors, the remarks on whcli 
duty will be made when reporting on individual Surveyors. 

(7.) The amount of detail Survey executed this season is in excess of all previons years. A fair 
proportion of credit on this account is due to the exemplary and zealous 

Detnil Surveyors. se!vice of my Surveyors. I had ho~revcr reason to expect a large out-turn of 
work, as my efficient Party would in part be employed in easy and healthy country, such ns never before 
canic under survey by us. As anticipated in my last year's report, the usual amount of sickness was not 
ttrperienced, excepting in my own camp, when a t  one time nearly every man saa laid up. Mr. Leonard, 
tlie npotlrecary, and his brother (who was with my camp for a few days vcry ill), and Mr. Claudius, none of 
tlicm escaped. Amongst the detail Surveyors, on the contrary, Mr. Adanis only got fcver. He had several 
attacks, which kept hini from his duty for a t  lenst twenty days. Mr. Clicw, with his usual alacrity, went to 
Itis assistance. 0s returning from tlie field, that  portion (consisting of blessn. Harper, Rayner, Claudius 
and Leonard) which travelled via Jeypore, the more direct road, all got ill. I shall now notice the 
amount of work cxecoted, and give my opinion on each Surveyor's portion separately. 

(8.) Mr. Atkinson has been very deservedly promoted to the grade of Junior Civil Assistant. 
During the past season, in ficld and quai-bcrs, considerable responsibility bas 

Mr. D. Atkinpan# dcvolved upon him. Owing to my own field duties requiring me to remain so 
Civil Assistant. 

long quite beyond rcach of the rest of the party, in case of need Mr. Atkinson 
was instructed to act as supervising Officer, in case of any detail Surveyor requiring advice or assistance. 
Every pcrson wns provided with funds for private and public expenditure, as far as probably necessary, 
until I came within reach; and Mr. Atkinson was given a limited credit on the Rnipore and Belaspore 
Treasuries, in case of necessity. I purposely placed Mr. Atkinson on the extreme position for two 
reasons,-one that  he might be near thc district officer and Treasury, nnd another that I might c o ~ ~ f c r  mitt- 
him before quitting the field, and give him necessary i n s t ~ ~ ~ c t i o n s  before I procecded on a different route, 
with the intention of taking privilege leave. I have every reason to  be satisfied with this gentleman's 
conduct. He executed 569 square miles of survey, chiefly in difficult countly. His trigonoinetrical 
points are fewer than us~ial, which, of course, enhances the labor of a detail Survej-or. He finished his 
work earlier than I hnd expected, and was prepared to assist others when I rcached the 1101-them boards. 
Hc came into my camp a t  mid-day of 31st March, and assisted me in my inspecting duties, marching with 

~ - 

me again that afthnoon. I passed through a portion of Mr. Atkinson's survey, and placed his table in 
psit ion in several places, and examined his work which, as to  be expected from him, was accurate, and 
carefully executed. Mr. Atkinson had charge of my office after return t o  quarters for nearly three months. 
He has projectcd the fair maps, hitherto invariably done by myself. I n  every rcspect I beg to acknow- 
ledge the best service f~wm Mr. D. Atkinson throughout the year. 

This Surveyor, aa usual, completed a very large portion of country. After finishing his own 

Mr. R. W. Clicm. 
allotment, he went to the nasistance of Mr. Adams, who was sick. I visited 
the country surveyed by hlr. Chcn., hut did not require him to join my camp. 

His plane tablcs acrc sent to me, and Mr. Atkinson nnd I put then1 up in several plnces, and found the map 
very accurntc. I may mcntion an incident, on puttilig 111) the table a t  one place, and filing onc position 
tliercon, thcre was recorded on the face of the nlap I' Teak tree," which could not bc seen, but OIL 

enquiry from a villager, were shcmn a single very small Tcnk tree in the field close by. A few miles fro111 
this spot stands the village l ' D o ~ i g  Karnod," where thcre are many Teak trees, as noticed in the 15th 
para. of my last year's report, hut I do not think they exist anyallere else in the cnltivated plain of 
Cliatisgnrh, and Mr. Chew had laid don711 this uniqoe instance. Mr. Chew is equally eficient in recess 
duties, and takes a Inrge sharo of the map drawing, aiid most of the printing. 

Hns executed 580 sqrinrc miles, a very large quantity, especially considering it WR.3 chicfly of a very 
dificnlt nature. This amount inclndes about 93 miles nbove his own portion, 

Mr. J. IIorper. and to  which extent he assisted Mr. Adams. The boards givcn to hlessn. 
Harpcr and Adnms joincd on to the Survey cxccnted hy two Sub-Assistants from No. 4 Party two seasons 
previous. The junction of the work agrecs vcry well, cxccpting in one place, on which I purpose pre- 
sently remarking. Mr. Hnrper was promoted to his present grade of 1st Class on 8th bugnst, 18G3. H e  
served thc full pcriod of threc yenrs bcfore promotion to e i~c l~  highcr grade, having bccn entertained on arrival 
from England on 8th Anpist, 1857. I now gladly recommend t,hat Mr. Harpcr be promoted from the 
date of this report 1st October. He is a vcry painstnking Surveyor, and in reccss duties, as a computer, 
second only to  Mr. Atkinson. His health has suffered grievously, but he is a t  this time apparently 
strongcr than for sevcral years pnst. 

As hcfore noticcd, this Surveyor was t l ~ c  only one this season who s~~ffered from fcver to  nn extent 

Mr. Adome. to intcrfcre materially with the progress of his work. Tlrc difficulty was met 
by the rcady assistance rcndercd by other hands, hIr. Adams usually executes 







triangulation extends to about 82' longitude. T l ~ c  cl~icf places, Jeyporc and Bustar, mere vinit~d, and ,,t --- 
the latter a station fixed close to the Rajah's Fort on the cast side. The latitude and lollgitude uru 
19" 5' 28".77 and 82" 4' 16".56. 

(13.) Through this nren runs the Indrnbnti rivcr, a chief tributary of the Godavery. The soltrce 
of this river, and for some distance, 111lti1 it enters t l i~ s  loscr plateau, iu gi\rell River Indrnbati. 
in my maps of two or three seasons ago. I t  runs towards the west through tlIc 

~ lo i t l~e rn  part of Jeypore (some 18 miles to the north of the capital of that state), and tlicn ~ U I I S  r ~ ~ l d ~ ~  
the northern wall of the fort, wherein resides the Rajah of Bustar. Along its course the country is \rcll 
c-l~ltivated, and is a happy contrast to the wild and jungly tracts which characterise these provil~ces. 1 
have never elsewhere i n  India seen a river like this. There is J w y s  n considerable stream from bank to 
Iunk. Even in the driest senson is there nomhere any sandy bed exposed to much extent. 

(14.) I visited the falls on the river a t  Chitterkote, a village abont 18 or 20 miles further west 

Falls at Chitterkote. than Bnstar Fort. I mas much pleased with the sight. From the villnge of 
Chitterkote the river is very deep nnd still water, with the banks lined with a 

profusion of green, thick, fern beds, and a line of trees on either side overhanging tlie water. 1 proceeded 
in a small boat for a mile or so along this, to  reach the fall where the whole body of water in one nlnsu 
falls over a quite perpendicular rock into a deep basin. The perpendicular rock which I, by rough ohser- 
vation, make from 80 to 100 feet, runs in a semicircle of perhaps one-third of a mile. The height iu t l~c 
centre is very little lower than elsewhere, and during a flood the fall would extend over the greater part of 
this semicircle, and be a grand sight. I had a 5-inch theodolite with me for the purpose of taking the exact 
height, but I found difficulties, chiefly from want of time (as I did not encamp within many miles of the 
place), to  prevent my taking any exact obsenations. I pnrpose visiting the &%me locality next seasorl, 
and hope to  then ascertain the exact height, which can be readily done with only a plumb-line. 

(15.) Close to  the falls the jungles are full of spotted deer, which roam about in large herds, 
under the secority of the  Rajah's prohibition against their destruc;tion. There Numerous apotted deer. 
is a firm belief held by the peoplc that these deer are charmed, proof against 

any attempt to  kill one unless under the special permission of the R:~jah. I particularly ascertained from 
the Rajah's agent, then with me, t h~ r t  this story was not in thc lcast t o  be taken as an indication that tile 
Rajah would dislike my attempting to  shoot them; on the contray, I was invited to try, and was told 
that the deer would not even flee when shot at, but still I should not bag one. The result, however, vns 
that, during our return to  camp, Mr. Claudius aud I each got one. 

(16.) I am sorry to  state that again this year my intercourse with the Bustar Ra,jnh WAB marred 
by untoward circumstnnces. He proposed an interview which, however, did not Bustnr Rajah's conduct. 
take place, as, on his coming to a place 143 yards from my tent, he refused to 

approach nearer, until I went to meet him ; after giving him ample time to  reflect, and feel the unplcn- 
sili~tness of hie own position, I sent a message that  he need not come on such terms, and away he went. 
At the next encamping ground my camp suffered from a total want of supplies, and no .agent from the 
Rajah appeared ; this difficulty was removed on my sending him a pemnnnh. I reported the circum- 
stances to  the Chief Commissioner, and the Rajah l~aving received speEial warning un the s~~bject ,  was 
tined 300 rupees. Specific orders hnve heen given by Mr. Temple to regulate the procedure a t  a formal visit 
between a European Officer and this Rajah, and his pretensions wcre pronounced abs~ird. The fine hom- 

ever has since been remitted, as I learn, quite lately from the district officer, who now cordially promises 
every requisite aid for the future. 

(17.) I n  the physical features of the countrg I pmt through lnst yenr, there is little more to . , - - 
notice, all bcing hills and jungles, ~ n s t e  nnd desolation, with the scnntiest 

Phyeicdfcntures and in- population sunk in ignorance and vice. The idca 80 corntnon that contact habitants. 
with the European element is necessary to i~ td~ice  drnnkenness nmongnt 

natives of India, is uttcrly absurd, na exemplified in my last seaeon. Frtirs are frcqllcntly held all ovcr 
these provinces, and a t  these faira the chief, nlmost only, tradc, is, a hartcring bctwecn a spirituous liquor 
 lade from the Mohwa fruit, and any other art.icles, chiefly the materials for making t1le liquor. At one 

place where I was encamped, a t  the close of the evening, a man vcry dnink n~shed  into canfp, with n 
fearful wound from an axe. His wound was sewed up and dresscd by Mr. Leonard, nnd hc rcmained in 
my camp for the night, yelling in his pain, and drvnken state. On marching away next morning, within 
a few yards from the encamping ground was found the body of a man, with the head completely severed. 
The uninjured m e ~ l ~ e r a  of this family party returning from the fair, have sinco been undcr trial for the 
murder, but it hae been impossible to ascertain who struck the murderous blow. Thcse arc people who 
have no intercourse whatever with Europeans, and this happened during t,heir season of comparative 
sobriety. Later in the year they have special indrtlgences in this vice, when men an? women nre all 
always drunk, end I anticipate from this cause considerable difficulty in the progrcss of our Suncy. 
Police have been recently introduced into Jeypore, hut with il~consietcncy curioua to the uninitiated mind, 



the police, undor an Eaet Indian inepector, whom I met both of the laet two eeeeone, haa juat now been 
altogether removed from the immediately adjacent Bustar territory, where they had been on duty for 
soveral yearn. 

(18.) Wild animals a h n d  in these provincea. Tigers, especially, are very destructive, end 
villagcs deserted from this cause,'are very frequent. At one place I waa told 

Wild m i d .  that several tigers had just left that place after, during a short stay, killing 
ae many as threescore persons ; of coursc, such accounts are always greatly exaggerated, but I see very 
frequent indications of the presehce of these animals. One night, a fine milch goat, tied to my own tent 
rope, was carried off; and, a very bnusual thing in my field season, we were on the same ground a aecond 
night, and I had my other goat tied in the centre of the canip with the bull.ocka, and during the night we 
were all disturbed by two tigers passihg through the camp. The moon was up, and they were distinctly 
seen standing not far from the clephant picketed just outside camp. Wild buffuloes and deer of all kinda 
are numerous, indeed, the country as yet sccma to belong to them more than to a more civilized occupant. 



EXTRACTS FROhI NARltATIGE REPORT OF KO. 4 TOPOGRAPIIICAL SURC'ET PARTS, 
BY CAPTAIN G. C. DEPCEE, EXECUTIVE OFFIU3R IN CLIARGE. 

Pnrn. 3. The opcr:~tions during thc year h:tre bcen based 011 Colonel Wnngh's Topogral)1~ica\ 

SJ ~ t c m  of Surrey. Instructior~r, viz., n suflicicnt nunlber of Trigor~onretricnl s tn t io~~a Ilnving beell 
fiscd ill :~tlvnncc by trinngnlation n~rd conrputntior~, thc detnils l~nve beell 

alietched in hy the  rid of the pldno table, used in t l ~ c  mnnncr gcncrnl in tlris branch of thc Dcp- tment ;  
nlltl, ill ndtlit~on, in certain tracts of plain conntly destitute of hill stations, plane tnblc stntio~rs havc 
11cc11 lixcd I I ~  t l ~ c  dcti~il Snrvcpors by mcnns of rollto Su rve~s ,  c n ~ ~ i e d  on with a perambulntor and plnllo 
tnl,le, the lnttor being plnced in azimuth by the "Back Ray'' s ~ s t e m .  Every route has been made to 
emanate from, nnd olose upon, Trigonolnetrical Stations. 

The proposed plan for continuation of the t;iangulntion was a p p m ~ e d  t ~ f  by the Surve~ot  
Generd, vide his No. 43 of 12th Septembcr, and was as  follow^ :-The Cnlcuttr 

of Trinngula- Longitudinal of the Grcat Trigonometricnl Survey, and the Kolhnn Longitu- 

dinal Series of this Party, lying parallel to one anothcr a t  sixty miles apart, to 
run principal meridionhl serics hetween tbe two a t  each degree of longitude. It will be seen that a series 
along meridian 84" was symmetrically and successfullg completed, a d  thnt the very peculinr chnracter 
of the country on 84", consisting .of perfectly level plateau ,of many miles in oxtent, completely hnffled 
all endenvours to  cany  on a series of lnrge trinngles, and that  eventually a symmetrical scrics of very 
a n ~ d l  q~~adrilnternls wns run in a linenr direction of seventy miles. 

(5 ) The country of Chota Nagporo being under syhtemntic Shrvey fforn enst to  west, thc detail 
Surveyors were employed on the west of, and adjoining, the work of 1863-64, Programme of detail. 
'Ynd it will be seen that  every man, with one exception, executed an  excellent 

season's work, 

(6.) Mesms. Girdlestone and Bobxnrru, nho had hitherto beeh emplojfcd on the detai!, required to 

Coureo of innhuction. be taught the process of cnriying on trinngulntion, and to  lenrn the use of 
Vernier instn~ments and signals, and they accompnnied myself to tho field, 

and ~xpidly becnmc efficient. 

( 7 . )  The whole Party took the field on the 22nd November, and I procecded to the station of 
Patnl G. T. S., where I fonnd the old platform ahd mark intact (as also that 

Nnrrative af Trinnyla- 
tlon Prmcipal. of Knsintu H. S., G. T. S., subsequently), nnd I set up the new 14-inch theo- 

dolite for the fimt time. Considering thnt it mas my dhty to  both select the 
stations, and obscrvc the final anglcs nt the same time, I progressed without great difficulty or mishap, 
n l~d  without finding i t  neccmry to return to any station once kisitcd; and, on the it11 Jnnunry, I completed 

a sjmmetrical serics of 7 triangles obse~rcd on 4 zeros L 0" nhd 18", R 180" 
Lohnrdnggs Series. and 198", which conncctcrl the Kolhan with thc Calcuttb Longitudinal 

Series I,y the side Gaordl~naa to Koonwari 11. S., and Knsiatu to Patnl H. S., respectivelp. This Series 
1 call the Lohnrdagga Serics. 

(8.) Several futile attempts werc made to carry any kind of sccondnky series from the Lohardng- 
gn Serics ncstwnrds, towards 84' meridinn, so as to  fix thercfrom as many 

Ditto Scwndorg. tcrtinry points as might he. n u t  in n rangc of hills, or pats, ns is thc generic 
llhmc of 811cl1 pcologicnl formations, n~nn ing  fifty miles north and south, I found hut one gap of half 
rnile I~ro:~d, all the rent being one dead level, and I pnsscd through thcrc, convinced thnt by no mcnns call 
r scrics of largc size be cnrried over such I~ills, covered ns they are with forests of large snul timber. 

(9.) Arrived on the other side of the I)arrier, after other futile attempts to lay out a Series 
according to ordinary procedrrrc. I succeeded in observing n Series cnrvcd in 

Jushpur Scrice. outline of of short sides of two to six miles, which, cmnnntin~ 

rmm the side Burn to Kirlt,irn of the ~ o l h n n  Series, strctchcs through thc independent estate of J ~ ~ s h p u r  
into the cast part of Sirgoojnh, and to the J a m i n  pat in l'nlamow. This I propose to  call thc Jushpur 
Seric~. The stations of this Series for a p n t  part of its l e n e h  lie on the inner edges of pats, which 
overhang the valley of the Nnua River; they were selected hy Mr. Girdlestone, who aftemnrds RJRO - 
nrrnngcd n similar and prs l le l  appmximnte Series through thc urlknomn high land of Khuria, from 
Odeypi~r to Sirgoojah. Mr. Girdlestone also observed on, after selection, fonr ~ccondnry stations, with 
6-inch theodolite, nnd fixed numerous tertiary points therefrom. Thc Jnahpur Se r i c~  wna ohserved with 
R l c inch  instrument on 4 zeros L 0" and 30', and I1 180" and 210'. This closed the triangulation of 
thesessun. 



(11.) Thcrc hnrc been romputccl out from tllc nI)orc tri:mguIution 5 principnl, 36 secondary, nnd 
181 illtcrsccted points, \vl~icll consist of the ordin~iry poles and bnlahea, or of 

Dctnil of !biangulntion. ~ing lc  clenrcd trecs of large h i r e .  With these 221 points c ~ b o ~ ~ t  4,000 sqilrre 
miles ~f ground hsvc hccn coveretl. 'J'hc trinngl~lntion of formcr ycnr wus somewlint orcrlnpped, and of 
necessity ; Iio\vevcr, more than 4,000 square milcs of ground remain ready for the detail Surveyors. 

(12.)  Thc comparison of the 1c11gth of side Knsiatn to Patal, as obtnincd by the Calcutta 

of ~ , ~ l ~ ~ ~ ~ ~ ~  L ~ ~ , , ~ ~ ~ ~ ~ ~ ~ ~ ~  Lo~gitudinnl Scries, is given in the following Statement :- 
f i t . ~ ~ ~ ~  I H I ~  Lolrardaggo Serlcs d o t ~ ~ .  

It n111.st 1~ I~onic in mind tlint the Lohnrdngp Sericn is hnscd on thc " Ifolhan Series," which ia 
bro~igl~t  i ~ p  fro111 tllc " j~lnction Scries", which rmanntes from tho side Adnpal to Jhaighati H. S. of the  



6 4  Sumbulpore Longitudinal" Series G. T. Survey, R length of 190 miles, ' OT including the ' 1  Sumbul- 
pore," the Coast, and the Calcutta Longitudinal Series," an irregular quadrilateral figure has been 
formed of 750 miles periphery, and I think that the discrepancy of 6.88 feet in 24,921 miles is therefore 
elnall. The neimuths are curioudy taoeordant, and the latitudes and longitudes differ by about 180 
feet. 

(13.) The heightsqof 102 stntioris'have been d 6 t c h i n d ,  or abbut'one in t t o  the whole number 
of points ; these include numerous important obligatory point4 and places of 

IIeighte. note, such as Jushpur Nagar, Lohardnggn,-stations -on the banks of the 
principal rivers, and on plains, proving that the lowest level of the plateau of Chota Nagpore is nowhere 
less than 2,000 feet, and thnt it rises70 3,700 feet above sea level. 

(14.) The Surveyors named belob were employed throughout the season in the Chota Nagpore 
dietrict, and in that small portion of the Singboom district still wanting to bo 

phe bblhg' com~leted. The block of work turned out is  without gap, andlies immediately 
to the west and north of last year's work. The'total dumber of square miles i~ 3;288, and in addition 
293 square miles were executed by Mr. J. H. Wilson, Draftsman, but which have been rejected, owing 
to evidence of gross,careleseneas.having been discov&ed in it. 

(15.) To test the accurrtcy of the detail p e h l s  were nin by hfessn. 'Oirdlestode and Babonau 
through the sections of the Surveyors named below. I believe that this is the 

Pertula. 
first time that so crucial a test has been applied to the work of nny Tope- 

gmphical Party. The former ran 586 miles, and the latter 128 milcs, the angular behrings being 
nleasured with a plane table, and the lidear distances with a penrmbulator. 

(16.) 'l'he order of merit which the compariaonkbetween field sectlon add pertal gives is as shorn 
below :- 

Wilson, Senior, testedrby 38 miles of Pertsl. 
Vanderputt, do. 23 do. 

Mr. Wyatt, senior, 'testedlbp 'G miles df Pertal. 
,, Bnbonnu, 

~ X D  CUBS, ... do. 12) do. 
,, M'GiIl, do. 344 do. 

Mr. James, ~edior ,  tested'by lq miles of Pertal. 
' ~ R D  CLAS~, ... ,, Dutt, do. 19 do. 

,, Wilson, Junior, do. 293 do. 
Total miles of Pedal run 18GQ 

(17.) The coincidences between the pertals and the sections of Class I., ere almost porfcct.. Thd 
'field sections have been corrected to agree with the pedals. The existence of discrepancies will be shorn 
l ~ y  the paper of the sheet being rough from e m r e .  

(18.) On the completion'of the triangulation on 11th March, I tisited every Surveyor in succes- 
sion excepting only Mr. Wilson, Junior, who employed at one end of tho field 

Instruct~on of detnil Sw- 
v e ~ o n .  had moved to the opposite end by the time I was able to reach his gronnd. 

In  every case I ascended one or more hills, and tested in succession cach hill 
feature, river, village, or cultivation, &c., in sight. Such a test occupied me from two to three hours, 
atid, 111 any opinion, is a most searching one, especially as the hille sclected were those not before visitcd 
I , v  tlre Surveyor. I n  ndditioh, I'retnained aI th  each Surveyor two days on an average, and accornpnnicd 
111111 011 his diyts work, testing his completed detail by setting up the board at rendom, and ommining hi8 
exptrtnces as a draftsman and surveyor a t  the snme time. 

(10.) The order of merit ae to accuracy of detail which I detetmined upon after npplying the 
above test agrees exactly with the order given in para. 16. The detail of Mr. Babonau wns not auhjcctcd 
t u  this teat. 

(20.) I believe that the plane table sections now a b o ~ ~ t  to be submitted to you are of most cxccl- 
lent qudity. All my endeavours have been bent during the laet three ycare on 

01nn1011 on the Field Yeps. 
securing accurncy. If hill fenturee are deficient in spirit, it must bc borne in 

nrlr~d thnt the hills are all covekd with dense jungle, that no fancy work is admitted, and that cvcrg 
endeavour is made to represent them as  they appear by tnle contour lines. 

(21.) There is found to bo some discrcpnncy between Mr. Wyatt's field section and thnt of M. S. 
Dott of season 1862-63. A river and a rond in Mr. Wyatt's section hnvc been 

Diwmlmncy with made to agree with the old work. They lie in a spamely-inhahited country in 
detail. 

thc midet of dense jungle, with no convenient hill0 to eet tho table upon for Lho 
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purpose of slretching, and I think that it is not desirable to re-survey the pound. In all other rcrllcuts 
the coincidence with old work is most satisfactory. 

(24.) The following pergunnahs of Chotn Nngpore have been surveyed, nnd others nre still in I1;rntI. 
They mostly consist of open undulating ground not highly cultivated, exccpt only 

Choto Nngpore dietrict. 
those poi-tions surveyed by Messrs. Vanderputt, Wyatt, and M. S. Dut t  in part. 

1 Tamar, 7 Sonpm, 13  Lochra. 
2 Rahe, 8 B;~si:t, 14  Bano. 
3 Sillce, 9 Belsia, 15  Lodma. 
4 Boranda, 10 Sasia, 16 Belkadih. 
5 Hajan~ Banta, 11 Aringi, 17  Umendanda. 
6 Bundu, 12 Palkot, 

(26.) I returned to qnnrters in Dorundah on the 12th April, and the other members of thc party 
followed, the last being in on the 14th of May. Thus the field season Instcd 

Tcrminntion and duration 5 months and 22 days of nearly incessant labour. The work lying close to of the field season. 
the station of Dolundah, no time was lost in marching out to the ground. 

(28.) Iv:essrs Wilson and Babonau have each been granted one month's privilege leave ; M. S. Dntt  
three months, and I, myself, three n~onths. Mr. Wyatt was also ordercd to do 

Lenve of absenco. 
dnty with No. 5 Pai1.y for three months. The work has thcrcfore fallen 

heavily on the hands of the other me~llbers of thc party, who have one and all worked steadily aud indus- 
triously. 

(29.) Beforo availing mysclf of leave of ahsence, I arranged the principal-and secondary tri- 
angles and some tertiaries, the remainder of which have becn all a ~ m ~ ~ g c d  by 

Computationtr. Mr. GircUestone, a duty which I considor very meritorious. Messrs. BlcGill, 
Babouau, and Girdlestone have shared in the final deductions cousisti~~g of 

7 
50 
10 

181 
7 

29 
7 

181 
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Principal Triangles, 7 
Secondary, I 
2nd Class Secondary, 
Tertiary, it Ot" 424 
Principal Latitude and Longitnde deductions double, 
Secocdary do. do., 
2nd Class Secondn~y, do., 
Tertiary, do., 

Alphabetical List, 
Synopsis of Latitudes, Longitude and Azin~uths, 

(30.) The following computations will bo submitted to  your office :- 
2 Complctc sets of computations bound in large vollime, 
2 IIorizontal Angle Books, original, 33 quires, 3 Vcrnicrs, 
2 do. do. fair copy, do. do., 
2 Alphabetical Lists, villages of Pergunnnhs. 

(92.) Four dcgrec sheots r i l l  be snhmitted containing thc worlr of the present scason. They are 
produccd in this form, nnd are not rctaincd until the sheet is complete, so thnt 

Foir copy Dcpro Shoot tho rcsr~lt may bc published nn soon as possible. A triangulation chart on this 
1 inch = 4 ~nilce B C I ~ C .  

scalc l~nn nlso bccu propared including tho works of two scavons 1863-6445. 

(33.) 12 Sections 15' x 15' mill be snbmittod all fillly completed, besides thc origin81 pertals. 
hlr. \Viluon's rcjcctcd shcets will be retained for compwison a i t h  the re- 

Bicld Scctions. sarvcy. 

(:]4.) Tho totul'cxpcnditurc of thc party from 1st Novomber, 1864, to 31st October, 1865, 
anlorrnts to Rs. 47,470, which divided by 3,288, gives tho rate of 

Total cost nnd rnto per nqrlnro milc. Rs. 14-7-0 per sqnarc mile inoludiog triangulntion. Tho pay of nn 
apothccnry is also iticludcd, a ncccssary cxpcuse which no other party, oxcept No. 3, is called upon to  bear. 

(35.) I n  the field, sickncss mns lens than iisl~nl, Mr. Jnmes, n rccniit, fell ill with fevcr, and wns 
unnblo to finish his \vork, hTr, nsbonr~ri howovcr took it np. Mr. Wyatt con- 

nmltll of Iho tinr~cd nt intervals to llnvc nttncks of yellow fevcr, whicll had affected him for a 
year, rind which the rcccnt considcratc posting of Ilinr to thc No. 5 Pnrty scoms to 11:~vc now eradicated, 



and I hope he has become ncclirnnted. Drlriiig the recess the pronlpt attelltion given by hfr, t \ r o t l ~ e c ~ ~ ~  
Hamiltoll, in medicnl charge of the party, to cnses of fever, which occurred to a great extent amongst the 
civil nnd native establisl~mcnts after return from the field, has, I am happy to any, averted all f:itnl 
occumenws. 

(36.) For the two late yean I hnve ackriowledgcd the excellent services and ability of Mr. 
Girdlestone, Assistant Su~reyor,  and I beg to refer you to those two reports. 

F' B' GirdlestOue' He is now well versed in the computations, has arranged .and observed inde- 
pendent trinngulatio~i, and is acquainted with the use of Vernier theodolites. During my absence on 
leave lie has conducted the duties of this ofice in a manner which redounds to  his credit. The maps 
and computations have been wdl and systemnticdly carried on, and the absence of all complnints  prove^ 

his pow& of managing a large and varied establishment. I would add my conviction t h ~ ~ t  after Mr. 
Girdlestone h m  gone through another season iri the field and recess, lie will be capable of condoct i~l~ 
Survey party with crcdit and success. I n  a word, except that he is not a finished draftsman, he possesbe3 - -  - 

all the energy and qualifications demanded of an officer in charge of a Sunrey party. 

(38.) Mr. Babonnu has been engaged on the computation for the first time, and has proved him. 
self unusually quick, correct ahd neat. He also understauds Ven~ier instruments, and I notice liis good 
services during the year. 

(39.) Probationary Dnftsman R. C. Chuckeherty has beeh d i smisd ,  as nothing could be made 
of him, nnd two promising youths, Slisma Chum Dass and Haradhun Dut t  by name, have been 
entertained. 

(40.) I anticipate that the country to be brought dnder triangulation will prove of an  unusunllg 
jungly nature, a ~ i d  I fear much sickness will be met with; we nre fortunate, however, in having a d ry  
season. There mill be considerable difficulty in obtaining supplies also, owing to the wild character of 
the greatest part of Surgoojah and Odeypur. 

(43.) Complete lists of villages h ~ v e  been tilphnbetically arranged for the pergunnshs of Sing- 
bhoom, now completed, and will be submitted, one copy to the Commissioner 

'Fdlage Lists. of the Division, and one to your office; these have heen arranged by the Eng- 
lish writer B. V. Tripstty, and have been properly compared. As many perynnahs  rrs hnve been sur: 
veyed in Chota Nagpore have been similarly treated. 

(45.) I bring thie report to a close by stating that no bmam of maps or computations exist.. 



EXTRACTS FRO31 NARRATIVE REPORT OF NO. 5 TOPOGRAPIIICAL PARTS, hl' L I E U T E S A K ~  

\V. C. hlURRAS, ESECUTIIT OFFICER IN CHARGE. 

(3.) Gorernment had agreed t6 my proposition to carry on the Survey of Bundelkund, in addition 
to the Rewall Survey, and I thercfore charged myself with reconnoitering and 

Plnn of opcretio~~a. triangulating this new country, whilst all hands were employed on the topo. 
gmphy of the Re\\-all State. I put all hands upon this, because I knew it ~ ? R R  the last time r e  could hope 
to employ the whole of the seven months of field season upon Rcwah topography, owing to the unhealthinesn 
of the forest tracts across the Soane River, and our inability to enter upon their survey till January each 
year. Mr. Bell mas also directed to finish a certain amount of plane tabling, and then try and finish the 
whole of the trinngulation remaining nnfinished in Renrah, or, in other words, to  make the completc counec- 
tion between Lieutenant Riddell's triangulation of 1863-64 and Major Wroughton's of Sohagpoor in 1837. 

Upon first starting, Mr. Bell mas desired to  instruct Mr. Howard and Native Surveyor Nubbee 
Bux in plain tabling. Mr. Neale had Native Surveyor Prem Raj to teach, and 

lmtNctions and I detached Native Surveyor Abdoor R~iheem with Mr. Atkinsob, till the 1st Assistants. 
January, in the hope that  he would certainly, by that  time, know something 

about plane tahling. A s Messrs. Antrobus and Howard, and Native Surveyors Nubbee Bux and Prem 
RR.~,  had been devoting several leisure hours &t Chr~nar to  learning the use of the plane table, and pmc- 
ticiiig in the small hills in its vicinity, I did not anticipate any very great difficulty or loss of time, and, 1 
rm happy to  say, that the begiuners this year comnlenced independent work sooner than I had ever 
known them to do. 

(4.) We had great difficulty ih procuring the necessary camels for the cafiage of the baggnge 
and office records, &c. A small detachment made their appearance on the 23rd 

P n e  brenking p u n d  in Octobcr, and the next day I marched the whole camp to  Mimapoor; nnd the 
Route of nlarch, ternairling camels cdming in on the 26th) I marched nest day to  Lalg~inj, tlie &c. 

first march on the Rewah road, taking a few obligatory heights en route. I 
left the different assistants on their own plane tabels: 

I give the dates on which each ~ss is tant  dommbnced independent %rk, and the dntes on wl~ ic l~  
they returned to  recess quarters, so that a t  obe glance the totnl of each man's exertions may be secn 

- - 

Return to  Quarters. 

29th April. 

29th April. 

Tr ia~lq~la t ion  
Finished. 

14th April. 

19th April. 

Obligatory 
Heights. 

LLeutcuant ~ u n a y ,  . . . 
Mr. Bell, ... ... 

Return to  quarter^. 
- - 

29th April. 

31at May, 

9th May. 

9th Mny, 

30th April. 

18th hiny. 

18th May. 

7th May. 

6th May. 

29th April. 

Triang~~lntion 
Begun. 

23rd Janonry. 

Q2nd February. 

Topography 
Finished. 

19th Janunty. 

15th Mny. 

24th Aptil, 

30th April. 

20th April. 

15th May. 

15th Mag. 

23rd April. 

19th April. 

20th April. 

. B C ,  . ... . 
,, Ncalc, . .. ... ... 
,, A n t r o b ~ ~ q  ... ... 

,, Atkinson, ... ... 
,, Hamer, ... ... 
,, lTomard, .. . . . . 

,, Evans, .. . ... ... 
Nntivc Si~tweyors. 

Nubbeo Bux, ... . 
PromRnj, ... ... ... 
Abdor Ruhecm, ... ... 

Topogrnphy 
13egun. 

19th Novembet, 

17th Novemben 

2nd Nouemben 

31stOctober. 

4th November, 

7th November. 

20th January, 1865. 

18th November. 

IstNovembcr. 

10th Jnn~inry, 1865. 



As I wnnted to send tlie classies into some of the nativc states of Bundclkmid to pole 11p and 
build stations, I deemcd i t  expedielit in tlie fiist instance to go round to Myhere, and start from thcre, alld 
tllrongh thc kindness of C'nptniu E. P. Gnrdon, Superiutendcut of Myhere, I was enabled to lease the 
l~ tv~vy baggage tliere, aud start off' the men for the purpose above stated. I had hoped to hare met 
the Surrcyur Gcuenl nt Blyliere, but, unfortunately, he passed by my camp without inspectiug it ; he 
11nd l~ov-cver most thoro~~ghly  donc so on his road up-country, aud I do not think any hnrm was done, or 
that thcre rclllaiucd anything for him to see that  he had not already examined miuutely. 

From AIyhere I marched through Rowah, to  Allahabad, and there made arrangements with the 
Collcctor for n speedy settle~ncnt of the boundnry d i s p ~ ~ t e s  ; but, unfortunately, although he made every 
excltion, and sent out nu assistnut for this purpose, it was not done before we liad surveycd it, if indeed 
it h ; ~ s  crcr yet been donc. I n  a similar way, thc AIirzapoor boundary was so bad, that  Mr. Nenle s a s  
conlpclled to let i t  alouc, differences of 3 and 4 miles being common. This boundary work is very tedious, 
and, unless properly defined, very harmssiug, and I mny with justice state that, unlcss the bo~mdary is 
properly settled, defined, and marked nit11 pillars or stones, our work is serioosly impeded. I hear tliat 
this year, nitliout fail, the boundaries are to  be finished ; but I fear they will not be done till our own work 
1s tirat completed. 

From Allahabad I marched through part of Rewali, round by the M p h a  Ghat, through Uchera and 
Nagode, to Icalinjir, thcnce round by Punnah to AIoor\ram, where I made arrangements with Mr. Olpherts, 
the Civil Eliginecr and Resident of thc East India Railway, to take some meteorological obsei-vations for 
mc. I hope to  be able to state that these have beell takcn with care and correctness. Moorwarn is 
alniust the most southern of our secondary stations, a few only in thc Rewah jungles beiug to the south 
of it. At Moormara the laying out of my triang~lation for Bundelkund was completed, and I con]- 
menccd the observations on the 23rcl January, but, althongh I had only some 54 stations to visit, this 
duty mas, owing to clouds and rain (by n.hicll I lost 30 days), not completed till the 14th April, when it 
was two latc to inspect the assistants. Mr. Bcll, too, who wns to have inspected those in his vicinity, m s  
eel unmell, that he urns obliged to  leave work and camp, ancl hastened to join me a t  Mhowgunge, where 
nicdicnl advicc was obtninable. hfr. Bell aumc in very much rcduced, and with more than hnlf his camp 
1)rostntcd with jungle fever. 

( 5 .  The triangulntion this Fear mas simple in cha~ncter, rncrely the connection between the 
Karrnra and Arnua Series and extension to the westward-this ill Bundclltund. 

Plnn of Irinngulation. 
In  Rewah i t  wns simply the connection between our o m  work of 1863-64 

and Captain TYroughton's triangulation of Sohagpore. This latter connection was most successf~~lly 
done by Mr. Bell, though, as stated above, i t  was not completely observed, owing to Mr. Bell and more 
than half of his cnmp being prostrated by fever. The former, however, mas a much more difficult matter 
and, I regret to say, that a complete and satisfactory conncction mas not obtained, owing to the G. 1'. S. 
station of Naso being at  one corner of a large flat-topped hill, covered with jungle, which completely 
l~loclted out the view to  the u-est and south-west of it. I remedicd this by a station a t  the north-west 
co~ncr,  and connecting wit,h Naso, but the side is so short tha t  I do not think i t  could safely he uucd, and 
I hare cousequently based a11 the Bundelkund work on sidcs of tlie revised Calcutta longitudinal and 
Am11:c Serics. As the two portions of work <me perfectly sepnrato and distinct, tliere will be no confnsion 
rbr nnnoyance nrisiug from this. The total amount of triangr~lation completcd this year was 3760.8 
s q ~ ~ n r e  milcs, of which 2,200 wns done by the officer in charge in the Bundelknnd States, and 1AGO.R 
I)? JIr. Bell, in Rewah. This now makes the total area triangulated up to  date 10291.8 squaro milcs, of 
11 l~iclr 8091.8 is in Rewah proper, and tho rest in Bundelkund ; moreover, the triangulation is now 5,705 
in nclvance of the t opopphy .  

( 6 . )  Lieutenant W. F. Badgley, Assistant Executive Oficcr, only joined rnc a t  tho end of thc firltl 
season, nt Mnssooric, 2nd was present when the office opencd a t  that plncc on 
the 11th May, 186.5, so tliat I have nothing to rccord of his exc~tions in the 

Earl 11tl\e Officcr. 
ficld. Whilst in qnartcrs, homcver, I nnl happy to be nhlc to statc that Licutc- 

llnnt Radglcg has clicerfitlly rcurlercd me any and evcry assistance he could, whilst his unwenl.icrl rxcr- 
t~onu have had, I am sure, n good effect on thc computers, who wcrc morc pn~ t i c~~ ln r ly  nndcr his cgr. 
L i c~~ t rnan t  Bndglcy has been extremely quick in learning and picking np  thc scveral cornp~~tntion~, nnd I 
c:u~ only ~ t n t e  that, if hi8 exertions in the field are as g e a t  as in tlie pc~formance of his ofice duties (rind 
11f this I have no dor~bt), this Survey party will havo gained a most valual~lc assistant. 

( i . )  Thc totnl nmount of topogrnphy cxccuted I)y the pnrty, and hrought into qnnrtcrs as finish- 
etl work, n :~s  2986.2 square niilcs ; but of this, I nu) sorry to havc to atate, 

'op@~mpl' icn'~  sumrye'' that 225.1 srlnarc miles were rcjcctcd. This work, t l o ~ ~ c  by Mr. Ar~trohll~, 
nml -111.1 vss of ilctn~l pnrt~es. 

horc internal cvirle~~ce of having I,ccn s~~rvegcd  in 11 most, cnrclrss nnd r~nsatis- 

hctorg rnnnner-largc aatcr-coiudcs, brokcli grouud, spars and rnvincs hnving becu lcft out in n ~ o * t  



1~lthlcss manner ; and as: morcoocr, it disagrce~l wit11 t l ~ c  a,o~.lc v~~rvcyctl OII  tlic :~dj;tccnt tnl)lcs tl, ;MI 

of sonleti~nev 14 nliles in t l ~ e  position of' 1:rrk.e drair~age water-coul.sev nrrd chains of hills, I W:LJ 

compelled to bring it to you, with an i ~ ~ t i n ~ n t i o ~ ~  that I must reject it. This hm, I rcgrct to say, reduced 
ottr total area to 3761.1 square nliles. Hnring becn nlde to practice several of onr new hauds on tile I I > \ V  
llills near Chunar dnring'the mius, they all went into canlp with 11 pretty good kirorledge of what they 
]lad to do, and the Civil Assistants, Mcssm. Bell nnd Nc~lle, had Icss trouhle than usr~nl in starting them 
on independcnt work, whilst the work donc b j  them appenrs to ule, for a first season's work, to be very 
crcditablc. 

(8.) Mr. Bell, Civil Assistant, pronroted to that gmde by G .  0. G .  G., Home bepartment, No. 
2,719 of the 24th March, 1865, hns been working with the same zeal and energy 

E~ertionm of encll Assist- he has evcr done since he camc into the pnrty, now three years ago. During purt ant in field nnd office. 
of the last xenr's recess at  ('hunar, Rh.. Bell \\as engaged during hisleisure hours 

in teaching Mr. Howard and Native S~~rveyor  Nnbbec RIIX in the use of the plane tahle. There are some 
low hills not far from the station, and both of the,se hands mndc very fair progress. when the party 

the field I continued this arrangement, and Mr. Bell was ennbled to s t ~ u t  tn-o new hands on inde- 
pendent topography in the same time, that, in other years, it had taken to start one. On the 19th No- 
vember Mr. Bell commenced his o\\.n work, and hy the 17th December he had completed about 75 6qUaTe 
miles, when Mr. Evans, a newly-appointed Sub-Assistant, joined him, and 11e taught him, and left him to 
finish the half table he was himself doiug. By the 1st January Mr. Bell was free to lrclp Mr. Howard, who 
had got into difficulties, and he then inspected Nubbee Bux, nnd proceeded, after agnih seeing Mr. Evans, 
across the Soane river, to the scene of his operntions south of Knrnrn, and near Bando-ghur. Mr. Bell 
plane tabled in all about 98 square miles, reconnoitered and poled about 3,260 6q11a1.e miles, built and 
selected 36 stations, and had observed from 27 stations, horizontal angle book 72 pages, vertical angle 
boolr 54 pages, and his finished triangulation hnd extended over 1240.8 square miles, when he and his 
party mere attacked on the borders of Bhokhar by jungle fever, which completely prostrated him and 
more than half of his whole camp ; and a t  last, when he had lost all strength, and was reduced to  great 
shifts to obtnin food, he was compelled to  come into my camp a t  hfhougu~~ge for medical treatment. MI.. 
Bell did not completely recover from the effects of this fever till July. 

In  office, Mr. Bell was placed in charge of the drnftsmen, and id addition to  inapection and assist- 
ance rendered in many ways, Mr. Bell completely finished two general maps, one with,,and one without, 
shading, sl~aded up two general maps, which llnd their contours put in by others, and avsistcd in putting 
in the contours of one other, which was finished this jear. Mr. Bell has now one general map in hand. 

Mr. C. Neale, Civil Assistant, promoted by the ennle G. 0. O. G. ns Mr. Bell, haa worked well 
during the season under review, and has also cheerf~llly rendered me ally assistance he could. Like MI-. 
Bcll during the recess a t  Chunar, he instrncted Mr. Antrobus nncl N a t i ~ e  Surveyor Prem Raj in plane 
tabling, and on ari-ivd a t  the scene of operations in ~ o w n l ~ ,  had Prem Raj more pnrticularly under his 
orders for instruction. This duty, I am 11:~ppy to any, hlr. Neale 118s done most auccessfully, as the 
Native Snrveyor has done a very good scasou's work. 

Mr. Nenlc plane tnbled 421'5 dqunte milcs, the whole of which Iny in a most intrioate and densely- 
wooded tegion, a third in the vnllcy of thc Adh, nnd two-thirds in thc broken groutid south of the Sonr~e 
river; and as this work was dono iu n lnost mnsterly manner, I cousider Mr. Ncale deserves great oredit 
for the Intge area he has surv~ycd, and for the hard and euergetid s a y  in which he must have worked 
to have done so. 

111 office, Mr. Ncalo wnrl put upoll tho qllnrtcr-inch mnps, and hns himself projcoted and pentn- 
gmphed p ~ r t s  of 4, and complctcd the nholc of 2, with tho exception of the printing. He has also 
projected tho 2 qr~artcr-inoh chnrts ahich nccompnnied tho mups srnt  in. Mr. Nenlc has U O N  2 quarter- 
inch mapa oh hnnd. Tho indox mnp sent in this pcar was also made o ~ t t  by Mr. Nealo. 

Mr. Atkinson, 2nd Clnss Sill,-As.sistant,, had Nativo Sllrvoyor Ahdoor Ruheem attached to  him for 
two months, nnd hnd to tcnch hirn the 1190 of tho in s tn~mmts  n ~ c d  in topom-pl~ionl sl~rveying. After 
two months, hlr. Atkin~on rcportcd thr  Nntive Sllrvoyor fit for independent work, and he aooordingly 
started him on his own table on the 10th Jnnr~nry. 

&[r. Atkinaon finished in rill 4 0 . 5  sqllnro miles of very good topogntphy, hut  from n habit of work- 
ing in sevc~nl ~ l ~ c c s  nt distnnors npnrt, on tho Rnmc tnl~lc, hr only brought in onc complete plane table, as he 
fell sick, and conld not connect rill his vnrinlla hcginninfirc ; nnd hnd it not been for Mr Nealo, who came to 

his ~~sis tnncc ,  I do not think he wonld hnvc hrollyl1t evcrl ono oompleto plane tnhle into quahers. This 
any of working i~ vcry ~nnoying, nnd risky to 11 ~O.JTQO, nnd I have ncoardingly pointed out to  Mr. Atkin. 
son tho h ~ r m  ho docs, and tho risk 110 runs, hy working in thie disjointed manner, and requested him to 
diacontinue it. 



I n  qumters, Mr. Atkinson has been of use in inking up the streams R I I ~  villages ill two genprtLl 
Illar," ~ 1 s ~  a little ctntorrri~~g in gcneral map No. III., nnd the entiie printing of gcnc~nl map No. 111, 
He norked well, but not sufficiently well to warrant me in recommending hini for pron:otio~l before 
tile ti111e. He has just returned from one month's privilege leave to  Calcutta. 

Mr. V. P. Hamer, 3rd Clnss Sub-Assista~it, has done 337 square miles of topography, \\.llicll, 
though l ~ o t  vcrx good, still hns passed muster. 

If  Mr. Hamer would take 8 little more trouble and pains over his work, he would, I tl~ilik, he a 

good topognrphical S i ~ ~ r e y o r ,  but he is not very zealous over his work, and this, vith a s t r o ~ ~ g  wisll to 
gm~e~alize, leads him to  send in work inferior to what, with his abilities, he ought to turn out ns firiislled 
tu~'ogl.rrphy. 

111 office, Mr. Hamer was engaged in computing latitudes, longitndes, nnd secondaly trianylcu 
apil lst  Lieutenant Badgley. He also has just returned from a month's leave to Calcutta. 

htr. A. D. Poward, 3rd Class Sub-Assistant, has, although this is his first seasoli's work, complctcd 
44 i .5  squnre niiles of very accurate, though, in   no st places, very easy topob~aphy. Having a taste for the 
aork,  he easily and early mastered the principles, and all that  is now required to make him a really good 
plane tnblcr is a little more practice in drawing. 

I n  office, hlr. Howard 'has been compnti~lg with Mr. Evdns, latitudes, longitudes, and all the 
Iiciglits. 

hlr. Evans, 3rd Class Sub-Assistant, has only completed 89.7 square niiles, but the reason of this 
is, that  he did uot commence independent work till the 20th Ja~iuary,  a ~ ~ d  then his work was one of the 
most difficult m d  intricate a new hand was ever placed upon. I am quite satisfied with the amount Mr. 
Evan's did. 

I n  office, Mr. Erans has computed against Mr. Howard, latitudes, longitudes, arrd height 
of poles and stations. I must bring to your notice the eenl and energy displayed by both these young 
Inen, Messrs. Howard and Evans. I n  the field they nre hard-workers, ahd always ready for any amount 
of work or privation. I n  office, for months, I have seen them working an hour before the time, and they 
generally used to  be the last to leave. They are consciel~tious add steady workers both in field and o5ce, 
aud I trust I shall be able to have them promoted after this field season. 

hIr. Ryan has only just joirted, but I think,he promises meH. 

Native Surveyor Nubbee Bux has also worked hard and well. His plane tabling looks good, but it 
may possibly be generalized too much. He has completed in all 390'5 square miles of topography. In 
&ice, he has worked very well, and with great energy, he outlined 2 whole, and half of one general map, 
and nearly all the contouring of general map No. XII., nnd printed a11 the names of the two qunrter-inch 
I I IUP~ and charts. 

Native Surveyor Ptem Raj traced the whole'of the genehl mnps, nhd outlined the greater phrt of 
one besides. I n  the field he surveyed 315.6 square miles of topography of a difficult nature. 

Native Surveyor Abdool Ruhecm completed 125.5 square miles of topography, whlch, for a 
beginner, was very good. In  office he was employed in prihting up one general map, outlining one also, 
and the nnnles In the origina! plane tsble sheets. 

Nntivc Surveyor Abdool Ruhman came up during the office time from Calcutta. He printed the 
nnnies in two gcneral maps nnd in the index charh, arid assisted also in various ways in tlre drafting 
office. 

Native Sufvcyor Ali Ahmed is not a plane table Surveyor, but he Is now useful in reconnoitering, 
lip, and briilding gtntions. He built 18 stations, and poled up a large area in Bijeragooghur, which 

rlow will not be required. He was also with Mr. Bell as recorder. 

I n  office hc has been very useful in copying angle books, and doing odds ind  ends of work, which 
would otherwise have taken u p  valuable time. 

Baboo Gooroodoss Gangooly waa my recorder in the field, and during the recess he hm been 
copying nngle booke, and making an alphabetical list of the villages ih Rewah, e l t h  their lntitudcs, 
longitudes, and number of houses. 

(9.) The duty of inspecting the Assistant's work is more than the officer is charge can properly 
do ; that is, if he has much triangulation to do, or hne no military nasistnnt to 

Iuupcctiou of AasLtanb. help him. The amount of inspection during the year under review, nlthough 
laid out carefully, fell far short of what waa intended, en o, month waa lost 



during the time of obscw:\tions, wliiclr pnt I m k  thc co~nplction of my work from the l j t i i  91:lrcll to 
the 15th April ; and Mr. Bell was delayed by rain and sickness, till, a t  leugtli, he and his camp were pros- 
trated with violent jungle fever. 

Something was done ; Mr. Antrobus was started on his own table by Mr. Bell and myself, who 
worked two days with him ; and again, ou my returu from hIxherc, I iuspected him, aud worked another 
day with him. a 

I also inspected hlr. Howard shortly art& he was left hg Mr. Bell, and found his work most satis. 
factory. Mr. Bell also at  various times iuvpected Messrs. Howard and Evans, and Native Sufieyor 
Nuhbee Bux. Mr. Neale also inspectcd Prem Raj several times, and lookcd over parts of Messrs. Atkin- 
so11 and Hamer's plane tables, and Native Surveyor Nubhee Bux's work on the Soane river. 

(10.) The party took the field on thc 24th October, 1864, and worked on till May, and taking the 
15th May as a meau of the return of the party into quarters, the duration of 

Dimtion of field senson. 
the field season was 7 months all hut G days. 

(1 1.) The Kymore range of hills, of which nearly all that lies in Remah has been plane t:ll,led, is 
most pcculinr. I n  some parts i t  is flat-topped, but scarcely even for tllrce 

Rernarka On 'Ountf7 miles the same in character. The Rewah scarp, which we have followcd up till nngulated and plane tabled. 
it joins the Bundlecund States, and becomes broken up, emanates from the 

Kymorc, and is very neaily the same height ih paits. 

I n  Rewah the Kymore is only broken in three places by drainage lines. 

The Soane River runs thfough most of the work done this year. Near its banks, as a lulc, the 
ravines are thick and heavy. A large fertile and well-cultivated plane lies between the Soane and the 
Kymore range, and till a t  Bomarseu the river breaks through the Kymore nnge, that lies also betwcen the 
Kyruore and the Soane. The country across the Soane, as far as we have yet tleen, is a confused mass of 
broken hills, running for the most part in ranges, but exhibiting various and strange forms ; some are so 
knife-like a t  top that  we had the greatest difficulty in putting up stations upon them; some so rugged and 
precipitous that tve could not get up to put even a survey mark upon them; some agaih wi'th broad flat 
tops, which effectually blocked out the view in every direction, and as all these are densely covered with 
jungle, and with the villages sparsely scattered in the valleys, which are here and there, I am sure we will 
get credit for the suwey of such a difficult country. 

I n  Bundlechnd, the gfeatcr p ~ r t  of the work done this ye& was over the Bundair hills, and across 
the Nagode and Kotee plains of the Sntna, to the Phniinh and Burringpoor hills. The Rru~dair mnge is 
a high plateau of about 700 feet, with undulating forest land on the top, pretty fairly populated, and 
peaky in parts. 

The Satnn valley is one dense mass of villages, topes and c~rltivation, with even undulations, 
and one of the most difficult places to  carry a triangulation across I ever sow. 

The Punnah hills are gently sloping from the south, then table-land, and ending u p  with a dedp 
scarp to the north. 

Tho states in Bundleknnd nre so dividcd hnd interlnced, and the boundaries between them so un- 
settled ahd hndefined, that I anticipate g e a t  difficulty in getting this most necessary duty satisfactorily 
pcrfonned. 

(12.) The computations done this year shbw that our work is slightly better than l ~ s t  year's. 

Computations mspe and Our 12 principal triangles show ah crror of -707 inches per mile, and 
cltarta. 

a trinngrilar error of 5O.89. 

Our 172 second~ry triangles show an error of 4.25 inches per mile, and a triangular error of 8".89. 

Our 617 minor secondary tfiangles show an crror of 6.G6 inches per mile, whilst the mean of 7 
ray tmecs give 4 " 9  inches per milo. 

The latitude and longitudes of 9 principnl and 63 secondary atatlons were computed with double 
and triple values. 

The height of 16 principal and 344 secondary atations and point8 were also computed with somc- 
times 3 or 4 values for one point. 

The heights of 14 points, inaccessible to  ordinarg triangulation, were obtained by means of a 20 
feet staff, 



8 General nlnps linve beeu fiiiished and sent in. 

5 Gcneinl maps arc now in hand outlincd, and partly contourecl. 

2 Quarter-inch maps have been finished and sent in, and the charts to accompany thc same Ilnvo 
also been put in ; these charts show the triungulation neoessary for each quarter-inch map. 

4 Quartor-inch maps will, I trust, be fiiiished and sent in this year. 

An iudex map has also been prepared and sent ill, showing nt one glnncc tho nunlbcrs of tile 
planc tables, general maps and quartor-inch maps and charts, as also the priiicipal divisio~~s of the Bull- 
clelcund States. The angle books are a22 ready in duplicate. 

(13.) The general health of this party has, on the whole, been good, although we have had sevel-dl 

Henltll and efficiency. 
deaths, and scarcely a soul in camp has escaped free ; but this has been causc~l 
by nn endemic fever, which has not, I think, impaired the tone and generill 

licaltll of thc mcn. All, with one or two exceptions, now seem to be in the highest state of efficiency, silt1 

rcady for the season's work. 

(11.) The areatriangulated this field season was 3,?'GO.8 square miles, and the total done np to 
Area trinn~dnted. date is 10,291.8 square miles. 

(15.) The area plane tabled and accepted this field season mas 2,761.1 square miles, and the 

Ares plane tabled. total done up to  date is 4,58643 squarc miles. 

(16.) The total cost dnring the senson under review, i . e . ,  from 1st Octobek, 1862, to  the 30th 

Copt and arernge rate. ~ e ~ t e r n b e r ,  1865, amounts to Rs. 49,637-2-9, which for the amount finished, 
2,761.1 square miles, gives an averagc of Rs. 17-15-8 per square mile. The 

triangulation has cost Rs. 20,824-5-8, nnd as the amount triangulated was 3,760.8 squarc miles, gives 
nu average of Rs. 5-8-8 for that  alone. 

(IS.) I n  conclusion, I would beg to  bring to  your notice the general good conduct of all the 

Conclusion. members of the party now with it. I am glad to  be able to  record my th snk~  
to  almost all the members Eor the way in which they have worked, and tho 

assistance they have always cordially rendered me. 

To Lieutenant Bndgley, Messrs. Bell, Neale, Hownrd and Evans, and Native Snrveyor Nnbbed 
Bux, my tbanks are more pre-eminently due, not only for the way they have worked, but for the good 
example in all matters of discipline and professional routine they hare shown. 



EXTRACT FllOBI K.IRRiTI!'C ItEI'ORT OF CAPTAIN 11. I1. CODWIK-AUSTEN, EXECUTIVE 

OFFICER Ih' CIIAllGE IIIIOOTdS SURVEY I'lRTY. 

1'ro.n. 1. .Agl~cc.;rl~ly to orders rcceivcd, I left Cslcrltta on the 27tl1 October, 1864, to join the 
right c o l r ~ n ~ ~ ~  of tlrc l%l~ootair Field Forcc, a i~iv ing on the 19th Korcnrhcr a t  Gowl~ntty. I found 
orders thcrc to join the lcft column, under Brigadier-Oencml Dunsford, C.B., and lcft that l~lncc on 20111 
in nativc hont for Iloobri. 011  my nay tlo\\.u tlie Bhmmahputra I visited scvcrnl G. T.  stations of thc 
Assam Scrics, nnd obserrcd from Jogigupas Uhoirah. I alas thus enabled to fir several peaks and hills in 
thc Bhootnn mo~~ntains,  for futurc work in the Dooars. Proceeding ns rapidly ,as I could obtain carriage, 
I reached Coocli Kcl~ar on the 1st December, Julpygori 011 the 4tl1, nnd Dnlingltoto on the 5th. Was prc- 
srnt at  thc cnpturc of tliat plncc, remaining wit11 Gc~lcral Du~~sford  the whole day, and was mcutioned by 
hin~ in 11iv dcsp:~tclr as 11avi11g bccn of assistuncc. On t l ~ c  9th and 10th I went, a t  the General's request, 
to look for IL road to Tsakaincl~u direct, a t  foot of hills; nnd haring fomid it, returnctl to Dalingkote. 
1:rorn 14th to 19tl1 proceeded to, a ~ ~ d  reulained at, ICymnti, in liopcs of bcing nble to fix points on the hills 
tbr fnture work. This I was un:~ble to do, by reason of the dense hnze that  hid the hills. I rejoined the 
lcft column OII the 20th nt foot of hills, in order to nlarcl~ with it to Tondoo and Clrnrnoorchi. All tlie 
sllrrey work I was nblc to do, being rongh sketches of tlic routc we took. I t  wns not until nftcr thc 
capture of Chnmoorchi, that I was er~ablcd to leave tlrc forcc, and bcgin r c g ~ ~ l a r  n-ork; for u p  to tliat time 
Hrigndicr-GcilcwL1 D u ~ ~ ~ f o r d  dcsirccl nle to remain with Iriin, and I was mcntioi~ed ngain by the (:cneral 
after t l ~ c  taking of Chanioorchi. On the 2nd Jnnunry I left thc column, and nladc route surrcys about 
.41nbnri, Ilnldnbari, nnd on.to Ramshni H i t ,  ii~t,c Minngori. I mas employed up to thc 1Gtl1 in fixing 
11'1ints on thc hills fro111 that plncc, Jolpygori G.  T. S., nnd ICymnti, returning to Tondoo on thc 18th 
Jnnanry. 1 then proceeded to  Sipcl~u and thc Jnngtsn vallcy; nsccndcd to  the Cycpmochi mnge nt tho 
P:lngo Ln, :rnd sketchcd in the whole of thc upper drainage of thc Dcchu, or Jlioldnlca river, returning to  
To~~doo or1 the 26th, after clearing thc jungles off a spot on high cliff for n station, to fixrilitatc the 
sketcl~ing in of the coluntry on t l ~ c  wcst. I lcft Tondoo on the 30t11, and from t11:tt t,ime, until the 8tl1, 
s~~r rcycd  the country from the Jlloldnka to the Tscl rivcr, down to tho latitrtde of Ramsnhai IILt ; iir~d, 
il l  ordcr to fix thnt plnce, misty wcatl~cr coming on, 1 ran a route survey t11e11ce to Minagori ; I had also to 
maLc nrrangcmcnts nbor~t thirty ciilashics, wl~o l ~ a d  been scnt down from' Dera, nud mas also in hopes of 
rnecting Mr. O'Donel, of thc Rerennc Sl~rvcy, to whoni I was directed to give some instrnctions. At Minn- 
gori I got fcrcr; but when strong again, I finished the route into Jnlpygori, to  connect sit11 n fixed 
fitittion. Marched for Ambari, ncnr Cl~amoorclli, on the 22nd. Thc rain which now fell nbout thie 
timc much impeded work; hut by thc Gth hbfach I hnd surveyed thc northcrn portion of the Charnoorchi 
Doonr. On t l ~ c  7th I rcnchcd Rungnli I l ~ ~ j n a ,  worked in the hills and country nenr thnt on the 8th and 
'Jth, surveying on to Bnlla on 10th nnd l l t l r .  I left to finish, while fine clear n~entl~cr Instcd, the remaining 
portion of the Lukl~ipur and Cha~nooichi Doonrs on thc 12th, and had finished tlic nl~ole,  up  to the old 
I'ro~~tier linc of Ilhootan, as fiir ns Fnllacotta cnst'mard, on t l ~ c  la th ,  and hy 19th Jl:trcl~ tlie wlrole of the 
L)ooilrs wcst of tlrc Torsa wcrc complctcd, the rich portion near Julpygori-Iij~nuti, kc., being left to t l ~ e  
Iicvenuc I'nrty. On nccount of tllc I~nzc, which entirely obscured the hills, even a t  a distance of 6 or 8 
miles, 1 had to pnt the plane tablc on ono sidc, rind cornmenco the slow and fatiguing process of route or 
traverse sunlcy \vith chnin; by which nicsns 1 liuvc, sincc thc 2Ot.h up to the present time, surveyed the 
I)ooar~, up to thc Oorr~m rind Pnro rivers, ns fnr cnst as Alipur, nenr Chichacotta. Of the mouutnins, thecre 
11:ivc been skctcl~ed in, nnd nll points fixed in them that wcrc conspicuous, up as fnr as Balln, n711ere I 1lat.e 

con~~rct rd  thc Torsn with thc An~rnocl~~l  rircr, in my work of last. ycnr with thc Blrootn~~ Jlission. By 
rcnsou of tlrc haxc lleforr mentioned 1 have not hecn :iblc to make mucli out of thc hills betnee11 RHIIIL 
nntl Thrxa ; and, nntil it clears, slinll not be able to  do so. It is nsclcss to go into thcrn, or near them, nt 
I~rcscnt, for nothing citn be seen, or position on planc table fixed. I now propose continuing the rootr, 
sllrvcyir~g to BUXR, nnd thc co~~nt.ry to tho nor t l~  nnd cast of Cl~ichncottn. These routes nrill nlso l~nve to  
Llc con~rectctl with n fixcd trigonometricnl station ncnr Kooch Bchnr, so thnt the Intitude ruid Ionpitotlo 
c:111 bc worked out,, nnd thc places plot,tcd correctly into mnp. 1 t.rost to  finiah the Doo:lrs, and the l~ills 
on thr nr~rt,lr, up to the Gudlindhur, or to longit,~~dc 90" thia acnson ; but I do not think I cnn get furt,hcr 
1~fol.c t l ~ c  rains. Thc nrcn now mnppcd is nhor~t 2,000 aqnnrc miles, on a scnle of 4 miles to  the inch-this, 
I trriat, His Exccllcncy thc Yiccroy will consider a fnir avcrnge qnnntity. I have been unable to o b t n i ~ ~  
tlie servicc~ of any qunlified officer with tho force,-much more would have been done wit11 nn able 
awistnnt, nnd onc long l~scd to t,llc plnne .tnlrlc. I nlso tnist  that  the very closo nnture of sollie parts of 
the country be taken into considerntion, when judging of the above amount of work, covered, ns most 
pnrts arc, with high grass, or forcst trces, and intersected with innumcmble etrenms and dry ~iullahs. 



EXTRACT FROB1 NARRATIVE REPORT OF NO. 6 TOPO~RIIPIIICAL SURVEY PARTS, BT LIEUTENA~T 
R. V. RIDDELL, R.E., EXECUTIVE OFFICER I N  CHARGE. 

Para. 5. I left C'hcrrapoonjce on the 14th December, and inspecting Mr. Cmven's work en r0btr, 

~~roccztlcd to Sl~illong to instruct Mr. 3rd Class Sub-Assistant C. Low and Native Surveyor Kusseerood. 
tlccl~ in tllc use of tllc plane table, but, on the 2211d of December, whilc a t  Shillong, having received in. 
at~.llctions f1~n1 t l ~ c  S u ~ r c ~ - o r  General ill his No. GO B, dated 8 th  December, 1864, to  push on the sur\,cy 
of' the 11cw s t n t i o ~ ~  of Sl~illol~g, on the scale of 12 inches = one mile, I was obliged to give up part of 
rnv pla11 of ol~criations, :~nd returned to Cherrnpoor~jee to prepare the boards necessary for this survey. 

( 7 . )  I observed at  the G .  T. Survey stations of Laidera and Mnotherichan, to f ~ ~ r n i s h  a few points 
J i~ r  111nne table 31. 1 tllel~ proceeded to reconnoitre the c o ~ l n t ~  to the \vest of Maothericha~i H. S., nlld 
~lu~-tl~\vards, as fnr as the rallcy of the Bmhmupootra, with a vicw to extending a polygonal series of prill- 
c i p l  trlanpulation westwnld, the centre stations to  be nearly in the same parallel as Maotherichan, md 
to  bc con~~ccted by a secol~dary triangulntion with the Assam Longitudinal Series; the starting points 
l r c i~~g  hlosingi H. S., Maotherichan H. S., ahd hIopon H. S., prihcipal stntions of the Sylhet and Chena- 
poonjrc G .  T. Series. For this purpose I selected the stations of Suaiang, Lnnbetsat, N~ngaingrinn~, 
I.angdekar, and hlokullun for principal stations, leaving hlr. Belletty to  selcct the two principal  station^ 
ol' Rangthnng nnd Koklllarn, and to  extend a secondary triangulation to the foot of the hills, on the 
boundary of the Sjlllct district,. 

(8.) By the middle of Febn~a ty  I had selected all the stations north of the parallel of 25" 30' 
north 1:ttitucle requisite to include the ground u p  to thc Garrow t c r r i t o ~ ;  and leaving detachments of 
klassies a t  various placcs to build platforms aud erect poles, I returned to  Shillong by the Assam Doom 
and Gowhatty trunk road, nnd inspected the detnil survey of Shillong, which was being carried on by 
hlcssrs. at kin so^^, Low, and Nativc Surveyor Nusseerooddecn. 

(9 ) Wishing to  be out of the t e n i  bodering on the plains of tho valley of the Brahmapootrn 
as curly in the season as possible, and having been dready delayed beyond expectation by the quantity of 
jungle which had to be clearcd, nnd by the scarcity of roads, and all information connected with them, 
I commeuced obsewations with the 14-inch theodolite on the 11th March a t  the G. T. Survey station of 
l\Iaopani, and pmceedcd thence to  the stations of Umter, Tepkilabama, Mokerson Mopon, which are 
situated in low ground, and thence to Lnndo Modo (which is a t  an elevation of nbout 5,000 feet) on the 
27th March. During the following fortnight ncarly two-thirds of my camp, as well as myself, were pros- 
trated by fever of a most maligntint nature ; few of those attacked, who are now here, have thoroughly 
recovered, even a t  the present time, after a lapse of nearly six months. 

(10.) Owing to the delay occnsio~~ed by so much sickness, I was unable to proceed to the stntions 
of Lnugdekar, Mokulli~n, Nonkani, and Langturi, and the total area triangulated amounted to 1,550 
squnrc miles only, of which 650 are due to  Mr. Bclletty's exertions. 

(11.) It is impossible to give an opinion on the quality of this work a t  presont, as the checks 
are very few. The angular error of the principal triangles is 2".06 seconds per triangle, and the lincnr 
error in the minor secondary triangles, from observations with the 14-inch theodolite, 9.6 inches pcr mile. 

(12.) Thc dctnil parties were, on the whole, not very successful, the area surveyed in dctnil bcing 
o111y nboi~t GOO square milcs, of which 245 wcre done by blr. J. A. Cmvcn, who was the only sssistnnt 
present with thc party, from the commcncernent of the field ecnson, who bad any previous experience ill 

surveying hilly tracts. The remaining quantity required the ~ ~ n i t e d  etiorts of Mr. J. B. Lnndenlnn and 
Natire Surveyor N~~ssccrootldeen for nbout 4 4  months, hlr. H, hI. Atkinson for about 14 months, and 
Mr. C. Low for 3 months ; hut, in connection with this, it must be remcmbcrcd that from the middle of 
the month of April until the fir.rtl return of all these detnil partieg, none of them could carry on their 
a-ork for two days nut of threc on account of the frequent heavy, and ncarly constant, fall of rain. Had 
i t  not been thnt without the completion of plane tablc 31, even onc sheet of the fair mmp could not have 
hcen finished. I should have recalled the whole party from the ficld a t  the end of April. 

The silrvey of the new sanatarium of Shillong took rn much labor as would have occupied two 
detnil Surveyore during thc whole season. 

(13.) I inspected Jfr. C,'raren's work on the 15th Dccernber, and being satisfied thnt that gentle- 
man was fully competent to cxccutc thc work nllotted to him, I did not again inspect his work till tho 
end of May, by which time he had finished it in a very satisfactory mnnner, and very carefully. 



(16.) 'I'llc ficld scnso:) cstct~~lcd f t o : ~  tllc 1st Dccenibcr, 1861, until thc 10th J I I I IC,  IM.5 ( G  
months and 10 days), but all the ~ncnll~crs of tlic l).lrty acre not iu the ficld during the wllole of that 
pried, partly on account of stckncss, and partly that no work was l a ~ d  ant, except in thc low pl.ollt~d at 

t l ~ c  foot of tlic h~lls, w11crc none could have workcd aftcr tlrc wins had comnieuced. 

(17.) Tho comnicucemc~it of the field season dcpcndu oh the period ~f the cessation of thc rains, 
which, I am given to ~tndcrstamd, extend tl~rongh the ~nontli of October ; and as the ficld season could not 
often bc cster~dcd I~cgond thc niiddlc of April (and o~ily tlien so long as thc operatio~is on the high, and 

open, groi~iitl frcc from j ~ ~ n g l c ,  about the high spurs of the hills, remalns incompleted), it 
:,pl)cars pr01)al)lc tll;tt thc duratiot~ of thc field scason would seldom I)c nlorc than .5 months. The low 

jungly tract8 cn~lnot he vis~tcd with safcty for a continued pcriod before tlic middle of December, and tllc 
csl~criencc of the prcsc~it scason lias sllewn tliat such tracts ought to be racatcd Ily thc middle of Murch. 

(18.) Mr. Scnior Civil Assistant K. A. Bellctty was dircctcd to sclcct the spots, and build plat- 
forms for t n ~ o  principnl stations, l<an@hang and I<olchlnnd, and to extend fro111 these and the G. T. S. 
principal statlons of Tl ia~i~innth  and IIosiugi a secondary triangulation to the boundary of the Kossyah 
tcrritorx, to\mrds thc soutl~, or Sjlhct  district, and to brcak up the ground, south of the parallel 25" 30' 
north latitudc h c t ~ ~ e e ~ i  the p~~incipal stations, by a sccondaq and minor tl'ianylation. This he exccuted 
bctwccn the parallels of 25" 15' and 25" 30' north Iatit,udc, and aa far west as the meridian of 91" 10' 
cast longit~lde-an arca of J ~ o u t  GBO square miles; and, co~isidcring that he had only a 7-inch theodolite 
for all his aork, (cxccpt the obscnation of the angles of the principal triangles a t  Rangthang and 
Mosingi) the results arc vcry satisfactory. hlr. Ucllctty selected thrcc tilas (or small hilloclo) in the 
plains a t  the foot of the hills, as secondary stations, and had the jungle clcnred ; but this was sucll hcavy 
work, and occupied so much timc, a t  aluiost every station sclcctcd over a t  least two-thirds of thc gronud 
that Mr. Bellctty was ovcrtakcn by the rains before lie had complctcd the observations at  four of his most 
important stations on thc higher and comp:imtivcly licnlthy ground; tlicsc occ~~picd him for nearly a 
mouth, and he returned to recess quartcrs on the 17th May, aftcr which it was impossible t o  carry on nny 
farther operations in the low ground. Mr. Bellctty has bccn employed on the computations, charts, LC., 
during the whole of thc recess. 

(19.) Mr. H. M. Atkinson was tr:~nsfcrrcd from the office of the Snrt.cgor General of India, 
and arrived a t  Chcrrnpoonjce on the 18th Doccmber, 1SG4. Aftcr making himself uscful in projecting 
hbles for the Shillong survey, he proceeded to Shillong, and comnlenccd instructing Mr. C. Low aud 
Native Snrveyor Nusseerooddcen in the use of the plane table. He was employed on the Shillong sur- 
vey until about thc middle of April, aftcr whicli he \\.as relievcd by Mr. Craven, and proceeded to take 
up a portion of the .  work allotted to Mr. tandeman, on which he wns employed till the 10th June, 
completing the detail survey of about 40 square milcs. 

Mr. Atkinson has been employed since he returned to reccss q~iarters in finishing up the original 
sheets of the Shillong survey, and making two fair copies of the same, and n trace for the local authnri- 
ties, which was received by them on the 15th September. I n  this portion of the work he displayed 
considerable npplication, and has workcd to my satisfaction during the entire recess. 

(20.) Mr. J. A. Craveh joined this party from the Choh  Nagpore suwey on the 21st No~cml)er ; 
took the ficld on tho 5th of Deccmhcr; complctcd the dctail survcy of 245 square milcs of intricate 
ground in n most satisfactory nlhllllCr by the cnd of April, after which he relieved Mr. Atkinson n t  Shillong, 
and completed the survcy of tliat station nftcr n fortuight. After finishing up his plane table in recess 
quartcrs, ho rcaigncd his appointment in this Departmcut. Mr. Craven fully sustained the character he 
hrrd gained from Captain Dcpree. 

(21.) Mr. Lahdcman obtnincd lcavc of nbsencc for tlix weeks cti medical certificate, while in Cal- 
cutta, en route from the recess quartcrs of No. 5 Party. He joincd thc head-qua~-tcrs of this party 011 

the 7th January, mid prooccded to take up t l ~ e  work nllotted to Ilim. His progrctts was slow RS he suc- 
cccdcd in colnpleting the srlrvcy of 180 square milcs. His health \vns not good whcn he arrived, and the 
country prcscnted diflicultics to which he had hitherto bcen utiaccustomcd. He has bccn cmploycd 
during the rcccss on thc compntations, nnd 011 n dnplicatc copy of shcct No. 16 of the fair map, w11icl1 
11c will, howevcr, not bc able to finish before the field scason. 

(22.) Mr. C. Low complctcd about GO square milcs of detail snrvey during the ficld scason, rind 
lins becn employctl on thc con~putntions during the reccss. 

Mr. Low has bcen suffcring in health repeatedly, which, perhaps, was the cause of his small out- 
turn during the field season. 

(23.) Nativc Survcyor Nusscerooddecn completed 75 sqtlarc miles of detail suwey in a very 
promising manner, for a first season'a work ; nnd during t.he recess completed entirely, with the exception 
of solnc contouring, tlic whole of sheet No. 16 of the fair map, very satisfactorily. 



(24.) The ,operations of the pnst sc:.son werc ahnost entirely confined to that portion of tllc 
Kossyalr terrhory propcr, 1yi11g to  the west of the trunk rond bctween Srllict and Gowliatty. Tllc 
111gIrest ridge of this sprlr of hills rmls nenrly parnllel with tho pnhlllel of 25" 30' nortlr lntitr~de, 
Shi l lo~~g O.  T. Station being the highest point :IS yct known. Frorn this to hlnotllericl~an G .  1'. s., 
~ l l d  bctwccn Dinglrie hlnopnni and Lnndo hlodo (:. T. S. stntions, the fnll is slight, and thc gcneml 
tbuturcs of the country are s~nnll, cousisting of nn in t r ic~~tc  nlnss of bare rounded hillocks. Bctwccn blno- 
1,n111 nnd Lai~do Modo lies the spring of a largo valley, in which rrurls in a N. W. dircction one of thc 
chief tributaries of thc Koolscc rivcr, issuing f-om tlre hills near Bardooar. On the north srdc of Run- 
1 ' ~  tl:ik bungnlow, hfnopmri Lnndo Modo hill station, there is nn nbrupt fall in the gencral rlln of tire 
corurtry of n h u t  2,000 fect, and wcst of &lnotl~crichnn and Lando JIodo ncarly the same nhrript fall 
exists. The ridge on whiclr the stntion of Lanbusnt is built running in a north-westerly dircction from 
tlrc \r.:tter-shed bctn,ccn the plnir~s of Bengkl nnd the valley of Assnm. The whole conntrj  to the ~ c s t  or 
hlokcrstt villngq nt t l ~ c  foot of the hill on which hlnotlierichnn is situated, slopes a\\,ay to the wrst, and is 
lrenrly free of junglc ns far ns the meridian of 91" 10: with the exception of small patches of forest in 
slrcltered \-alleys, and wn thc top of Lnnberent hill. Wcst of this the jungle is dcnsc, consisting of :L 

fiuiety of forest timber, bamboo junglc, nnd n dense nndcrgron-th of bamhoo, cane, reed-grass sonic nine 
or tcn feet high, brambles, kc., as far as could be seen, and generally this exists below n lcvcl of 3,000 
ikct, nlwvc wl~ich but little timber is seen. 

(PO.) The only m d c  road is thc old trunk rond from Terrin Ghat, at the fmt  of thc hills, whence 
the ascent to Che~~poonjee commences ; this rond is paved ncarly the whole may up, distancc of nbout 
nine milcs, with an nscent of 4,000 feet. 

From Cherrnpoonjee the ascent to  the villnge of Lairingao, a distance of 5 milcs, is nbont 1,000 
fcct ; no co~~sidcrnl~le fall is met with before the descent to  the Kalapnni, abont 14 milcs beyond the 
Sunnr in~  tlillc bu~~gnlow, where the rond to Lnilankot hrnnches off from the Gowhntty rond. Some 500 
fect helow this point the Knlapaui runs;  the dwccnt to  it, nnd subscquent nsccnt, are very steep ; beyond 
this t l ~ c  ro~rd follows t l ~ e  winding of a stream, cnlled the Ungand, ovcr about 24 miles of ~lcsrly lcvcl 
glwund, between wild warps and disturbed masses of rnck, On the east of this rond, distant :tboot half a 
nlilc, lies the villnge of Maobeh Larkher, where Mr. Bellctty, Civil Assistant, during the scason 1863-61, 
fo~uld con1 cropping out on the siclc of the Irill above the ICalnpm~i, and nbout 300 yards S.E. of thc 
villnge. This wns reported to the Deputy Commissioner, Major Bivar, a t  the time, and nolv tlie dik 
I~un,anlow nt hIo0ong and Shillong are supplied with coal from this place. This will, doubtless, form ir 

tource of ndvn~~tage to the fiiturc retlidents a t  Shillong, unlcss coal should be discovered in any quantity 
ut n Icsv tlistnrrce. Mr. Belletty found some nuggets of coal in the Kinchi, S.W. of Nongsingriang, and 
solrrc nas also soen so~itlr of Kokl~laln, on tho road to Laour. b 

The rond then detlcends down 1,500 feet, to the Bognpani, over which n tllight bridge is s~~spended 
1'4- canes f:lute~~ed to the trecs on the balrks ; the ascent to'Moflong is steep and tedious, the Moflong d8k 
bungnlow s tn~~t l ing  some 2,000 feet higher than thc suspension bridge. From Moflong to Shil- 
long thc roads follow ensy slopes, which we, howrvcr, erccssively slippery during the rnins. Betwecn hfof- 
lung rind hlni~ang, 14  niilcs, three or four deep valleys are cronsed. blairnng and Nunklow, 11 miles, is n 
cou~pnratively level rond ; but the fall from Nunklow to the Bnrnpaui suspension bridge i~ vely nbn~pt. 
About two ~nilcv beyond this the terai commences, and in many places the road is completely nrched 
~ t \ c r  by a leustl of bamboos ; the u~rtlulntions of this part of the couutry aro all cnsy, until the devccnt 
t'r,111 the Jyrrng dhk bungalow to the plains. 

0 1 1  the high gronrid, in the centre portion of thesc hi!ls, there are n~~mberlcss footpatl~s, most of 
t l~em pnmnl)le to ponies, between all the villagrs ; but in tho terni there are very few. Thc people in 
tl~ese unhealthy parts are nlmost of a different race to  thc Kos~inhs, and sonlc t i~nc~ cnllcd Ganows, or 
Iiohsi:111 G U ~ ~ O I V Y ,  and rely on the bnznre nnd hauts of the Assam Doonrs for their food. 

Kossi~~lis lrnve R grcnt dread of thcsc places, and will not evcn pass through t l~cm ns coolied 
during the unl~enlt l~y scunon, crcept for strong tcmptntious of high wagcs. 

( 9 7 . )  Thc irrhnbitnnta of the villng~s in thc jnngle tracts hnvc n g e n t  objection to cnrrjillg  loud^, 
Iwyond their own sn~nll r e q ~ ~ i ~ i t c s ,  nnd tbe Bossiah  coolie^ from the Potnlo districts will a t  present not 
gu so fnr beyond the villages whcre their own language is spoken. 

(28.) A great difficulty arises from the objection of nlmost nll Kosniahtl to take nlcdicinc ; f c r  
mill touch it, till fever haa reduced them to utter helpless~~css. Two of those with me rcfuacrl, nlthougll 
they could scnrcely stnnd, to  take any, but persisted in going nway to their l~ouses to sacrifice fowls nntl 
gc~nts ; both of tl~esc, I hcnrd, mere dc:rd n week nftcr they Icft my camp; nftcr tlris I had less difficulty 
ill ~ ) cmund i~~g  then1 to swnllow medicine, but they would not ask for it, till much too late. 

(9.) II-cst of Kongstein, near tlie principal s t ~ ~ t i o n  of Nongaingrinng, tho people assllnlo a dif- 
ferent dialect to that spokcu by the Kossiubs of Cherrnpoonjee, Moflong, Nunklow, Rambmi, and iritcwcning 



$aces. In the villagc of Nongst~rin itself, \vl~icli is the residence of the rajah of the large district of the 
same name, few of the people ~indcrstood the I{ossiah coolies of my camp ; and near the principal station 
of the Langdekar, the inhabitants are tntdly dificrent in appearance, language and dress, and have no 
q i cu l tu ra l  implements beyond a dno (a kind of axe), with which they dig and hoe their small fields. 

Thesc people show a great liking for colored beads, of which tho women wear M many strings 
2s t h y  cnn hcap between their shoulders and cars, if they can procure them, and hoth sexes wear 
~lun~bers  of large brass carrings, I havc counted over thirty rings, forming a bunch as  large m two tur- 
keys' eggs, hnnging from a man's ears ; their features are consequently hidiously deformed. They are s 
smaller race than the I<ossiahs, as far as I saw. They barter ~wtton and coarse silk for iron, rice, and dried 
fish a t  the Nongstein bazar, wherc many of them are seen. 

(30.) The inhabitants of the two or three Garrow rillatys I visited seemed very timid and sus- 
picious ; thcy deserted thcir villagcs on my arriral, and remained hid in the jungle for two or three nights, 
until I succcecled in catching one of them, and explaining that  no harm was intended. 

(31.) As far vest  as IJnotherichan, on the high ground, potatoes and a coarse kind of grain are 
tbc chief products ; further west rice, a kind of pulse, Indian corn, and here and there a few yams are 
cultivated. But, cscept near a few of thc larger villages, all these products are in small quantities, and 
scarcely more th:m sufficient for tllc wants of the inhabitants ; clried fish are brought u p  from the foot of 
the hills. 

(32 ) To the poor description of fsod a great poktion of the sickness experienced by thc native 
part of the pnrty may he nttributcd. A fcw of them wcrc accustomed to feed on rice only ; those men 
fared bcst who Fere not tronl~lcd nyith much cnstc, but would cat meat when thcy could procure it, and 
take a n~odcrate amount of spirits, whiclr the inhabitants consume largelj-. 

(33.) The health of the native portion of the cstnblishment, as far as those are conccrncd wl~o 
are now here, is very unsatisfactory. There arc about 25 men here, and out of these 8 or 10 havc a very 
wkly  appearance. l'hosc who rctr~rn from lcave will probably be in good health ; but : ~ s  I gavo them 
leave till the 30th of Octobrr, I cal:not at prcscnt be ccrtain of the efficiency of thc party a t  tlic time of 
taking the field. 



REPORT OF THE OPE RATIO^^ OF TnE PEGU SURVEY FOR THE YEAR 1864-65, 8Y CAPTAIN 

W. H. EDCICOJIE, R.E., OFFICIATING SUPERINTENDENT, 

A narrative of the op rn t io~ l s  of the Pegu Survey up to 30th N~\~emher ,  l@G4-, having been sub- 
mittcd by my predcccssor, Captniu Fitzroy, R.A., i t  will only be necessary, ill 

111 troductory. 
compil~ng a I-cport of thc work of past oficinl p a r ,  to  notice Lrieqv as muell 

c,f tlie nbovementioued nnnative ns touches on the operations of 1864-65, and to  supplement it with all 
rrccor~nt of ~ubsequent operntio~~s, up to  1st hlny of current year. 

The work accomplished in the year under notice will be best understood by treating it under two 
heads, viz. : work during recess (May, 18G4, to December, 1864) ; work of field sepson (December, 186.1, 
to April, 18G5). 

(2.)  The recess work consisted in the c a p l e t i o n  of all computations, cnlculations, rind plotting of 
previous season's ficld aork, and compiling the same to  the extent of ovclb 

Work of the receas. 
5 , 0 0 0  square miles on No. 4 sheet of the general [nap, together with a portio~i 

of the work of the field season 1863, comprising the lower half of the same sheet. 

This sheet embraces an  area of 7680.76 square miles, and includes nearly the whole of the Prome 
and blynllonng Districts, with a portion of the District of Bnssein, and about 2,600 square miles in 
Armcan. 

(3.) For the work of the field senson the strength of the establishment wcm as follome :-One 
Assistant (Mr. blontgomerie), vice Lieutenant Bagge, R.E., removed on 17th 

Strength of fleld eetr- 
blislment. December, 1864, for special employ on Siam and Tenasserim Boundaries); 

two Sub-Assistants (Messrs. Barnett and Cooper), and fourteen Native Surveyors, 

(4.) The Sub-Assistants nnd Native Surveyors left Ranngoon oh different dates, between 8th and 
24th December, 1864, but Mr. Montgome'l.ie did not join the Department till December, 1864, and could 
tlut bc dispatched till 21st March, 1865. 

(5.) The St~perintendent (Caphill Fitrroy) was unahlc to  take the field, having obtained sick 
lcnvc to England. He was rclieved by me on lGth March, 18G5, too late to be of much service in the 
jut~gles, even had I not been specially detained ih Rangoou by the Surveyor General'e order. 

(6.) The work of the senson under -view has been almost entirely confined to the Toungngoo 

S c ~ n e  of operntione. District, thongh provision was made for the completion of nearly 4,000 square 
miles in the Prome, Mynnoung o t ~ d  Bangoon Districts, remaining unsnneycd 

in fornler seasons. 

( 5 . )  I n  order to effect the completion of the entirc survey of the P e p  Division, Brltish Burmah, 

Distribi~lion of aork. during the past season, the work assigned to  the various establishlllente was as 
follows :-'Po the Assistant and Sub-Assistants, 474 miles of traverse work, 

wit11 theodolite ; to  the Native Surveyors, 8691.9 nqtlare milcs, by eompnss nnd pemmbhlator ih P e p ;  
2023.9, ditto do. Martaban. 

(8.) The monthly Progress Reporta show that the whole of the detail Survey nssigned above to 
the Native Surveyors hns been completed by thcm save, perhaps, the running 

Work of pnst nrtwon. 
u p  n small and unimportant strcnm here nnd thcre to  its source, nhd of the 

ttnverve work. All absolutely necessary longitudinal and latitudinal lines have heen run, and I am t h ~ r c -  
furc of opinion (from the written and vcrhal rcports of the Surveyors) that i t  will hnrdly be requisite to 

enter upon nnother field ~eaaoh's opemtions, or, if neeesmry (which can only bo &$nitel!/ acerbinen on 
thc completion of the plotting of the Surveyor's work), that so little will remain to  bc done that the field 
estnblishmcnt might bo reduced to one Aesistant with four or six Native Surveyors. 

(9.) The greater part of the country surveyed during pnst scaeon cornprisee wild, uninhnbited 

Nature of c o u n t ~  surveyed. 
and hilly tracts, covered ~ i t h  dehee jungle, and extremely unhealthy. 

(10.) The rnrioum pnrties hnve suffered n good deal of sickness in consequence, and 151 days 

nedth of ,. PUtY,, xork have thus been lost during the meon,  the exceedi~gly cnrly and hcavy 
raine also put n stop to work earlier than ueual. 
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(11.) My Assiatant, Mr. llontgonlcl.ic, was severely wounded Ly a tiger on IBtll April, 18G.5, a t  
hfnhec in the Arracan hills, a ~ l d  was 11tid 111' for 28 days in consequence. Sub-Assistants Barnett and 
Cooper hnve suffered grently fro111 fever, and the present state of Mr. Cooper's health is such as to  
occasion great anxiety. 

(12 ) Thc total cost of the sutveg up to 1st May, 1864, as estimated by Captain Fitzroy, mas 
Rs. 3.93,411-6-4, and the ares s ~ ~ r v c j c d  up to  the same date, 24,538.2 square miles, or a t  the rate of 
Hb. 16-9-11 pcr square milc; but my special report dated 24th April, 1865, (a copy of which was fur- 
warded for Sour info~n~ation) hl~onb that  this h e a y  mileage rate is due to the filct of Captain Fitzroy 
having inaugurated n new systcn~ of survey on ltis assuming charge of the Department, nnd hnvi~tg 
:\lmost entirely re-surveyed the provir~ce on that system. 

T p  to 1st May, 18G5, I estimate the area surveyed to be about 33,000 square miles, and thc totnl 
cost of the survey up to that date to be Rs. 4,26,066-10-3, being a t  the rate of about Hs. 1 3  per square 
milc, which, though uot n high n t c  for topographical surveys executed or1 the system which obtains in 
India, is ccltninly high for sual~  n shrvcy xs that of Pegu, and is due, as before noticed, to  the fact of the  
country having becn allnost cntircly re-surveyed, under Captain Fitzroy's superintendence. 

(13.) Shects Nos. 1 and 2 of the General Map have becn published, nnd the relnnining sl~cets 
;Ire in a very forward state, and I have ercry co~lfidencc in my being able, in about a month hence, to 
remove all the surveys and records, kc., to  Madras, and finish the maps there, as 1rus the original intentiort 
of Gorcn~ment, on my being spcci~llly deputed to take charge of this survey. 

(14.) On t l ~ c  recomn~cndation of the Surveyor General, the series of the t,oansl~ip nlaps 
commenced by Captain Fitzroy will bc continued by me, n11d supplemented by the aid of the Civil 
E~~gineeriug Collcgc studcnts a t  Madras. I am of opinion that the Pegu Survey should be wonnd up 
by about the close of jcar 1866, though the general map of the province ought to be completed by cnd 
of current year and no effort8 shall bc wanting on my part to effect these objects. 




