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GENERAL REPORT 

ASD O F  TEE 

SURVEYOR GESERAL'S DEPARTBIENT, 
FOIL SEASON 

1871-'72. ' 

No. 154B, dated Calcutta, 15th January 1873. 

The geucral results of tlie operations of the Topograpliiral Surveys of Iudia, for t l ~ e  

Introductory. 1)rofessional scnson of 1371-72, ~iz., from 1st  Octol~er 
1871 to  3Otl1 Srptcmber 1872, and the  proqrcss of \rorli 

ill t hc  se\.cral l~ rauc l~es  of m y  head-claarters oflice, for tllc ycar euding 91st Dcccnil~er 1x72, 
arc described as  usual i n  tlie following report submitted io continuatio~i of m y  general report, . 
No. 150 13, d;rtcd 24th January 11872. 

a. The  frequency of these revic~vs of a ~ i n g l e  opcmtion or description of cnrt-rys, 
carried on Scar after year on the  same princil~lcs and with the  same officers and mcn, over vast 
tracts of territory, n,hicli of ueccssity must O C C U ] ) ~  a lollg course of ycnrs in t he  completion, 
naturally entails much sameness of details and repetition of expla~iatious, for \rliieli allowance 
n i t ~ s t  be made in the  perus:~l of the  histoty of a department so constantly describing i t s  own 
pr~ccediugs  and results. T l ~ e  profession:~l and otllcr detnils are more givcn ns n necessaly 
nlid useful record ol departmental events, n l i ~ c h  from tbus  be i i~g  s t rung toget l~er  and printed 
annually, may hereafter be fouud and rcfer~cd to, wltll greater ccrtaillty and con\~eniencc. 

:I. Tile ,lumber of the Topographical Snrveys under my  direciioo I~as ,  11y the resuscitation 

Survefs in progrcas. 
of No.  2 Par ty  for Khandesh :und Bombay Native Statcs, 
been again raised to seveu, as  originally constituted prior 

t o  ; the  prosecntio~i of eacli field of survey has bcen carried systemntically on tomarda 
fillilig up eacl~ dcgrce of blnuk country in t l ~ e  respective divisions, so as  to provide for each 
sllcet of the  Indian Atlas iu  due ordcr. The several executive oficcrs l~nve  again pnrsr~ed 
tllcir laborious course with equal advantage and success, aud werc, during tbe  season under 
1.evicn1, t l ~ n s  employed :- 

N o ,  1.-Vndcr Licntennnt T. 11. Holdich, R.. E., Assistant S u p c r i n t r ~ ~ t r n t  Officiating 
in c l~argc,  in ~rortions of t l ~ c  N:~tivc States of Gm:rlior, IIolkar's Territory, 
K o t : ~ l ~ ,  'rouh-, J11:1lawnr m ~ d  Kurwai, w i t l~ iu  t h e  limits of t.he Indore and 
Raipntaoa Agencies ; 

No. 2.-Undcr 1.". B. Ciirdlestone, Esquire, Officintin,rr Dep11t.y Sul~crintendent in 
Kl~andcsll  (Ijoml~ay P~.esitlcncy), and t l ~ c  Native Stntcs Ijring between 
tlie Ncrl~udtln mid T:~ptcc ltivcrs of Burwani, D l~nr ,  Holliar and 
outlying portions of Siudish's Territory in  the Rqiputana Ageucy 
embracing n. conti~iuntion of tlre Sat111111ra Range, and the  completctl 
Snrvcys of the  Central l'rovinccs; 

No. 3.-Undcr Coloncl G.  H. Saxt,nn, Deputy Supcrintmtlent,  in portion of Rustar 
Drl )c~~t leucy of the Soutll-Eastern portion of thc  Centrnl l'rovinccs, and i ~ r  
Jcylnw, l';~nchpcnt:~, R l a t l p ~ l  nnd \'iziau:~gram, iu t l ~ c  Vizngnyatam 
Agcncy of tlie hIadras Presidency ; 

No. 4..-Undcr blnjor G .  C. l>cprce, Drput,y S~~pr r in t cndcn t ,  in tlle nortl~crn i..eniin- 
da~ecs  ol' tlistrict Ijc*l:~sl~nr and tlistrict A[:111tlln11 in the  Central l'rorinc.r-, 
a ~ l d  in Tolool;n S o l ~ a g l ~ ~ r  ot'tlrc lLcrvn11 Stat?, in  co~itinuation of Ibrmer 
work in t l ~ c  Chota N:~gpur  l'rovincc. 

No. 6.-TJuder CapLai~i R.. V .  Ritldcll, R. E., in Bl~opal i u d  Mnl\va, inrlutliug portions 
of (;walior, l ir~r\vni,  R l o l ~ a m c d g ~ ~ r l ~ ,  Nn\vnl~, Basoda, and l'atl~ari In t l ~ e  
I i~t lnrc  Agcn , .~ ,  in s~~cccssion to  the completed arcas iu  l3undclkund and 
tllc I t c v c ~ ~ u c  Surrcy of the Saugor District; 

r )~. ' .  . .- . 



No. G.-Under Captain W. F. Badgley, Oficiating Deputy Superiutcudcnt, in the 
Sooth Cachar, Lushai nud Mi~nnipur 1-Iills 011 the Eastern Plnutier of 
Bcugal, advancing uudcr protcctiou of the military expedition, to ol,tnin 
geovrapl~ical lioo\vledgc oE the hitherto unknowtl territory outside the 
~ r i z s h  districts of Cachar, Sylhet, Tipperah aud Chittagocg, occupied by 
various tribes not amcnable to British rule; 

No. 7.-Under Captain George Strahnn, R. E., Deputy Superintendent, in tile 
states of Jodhpur and Udcypur, and the district of Ajmerc and Mhairwnrn 
within the Eaj l~ntana Agency. Also the large scale survey of the 
Sanitarium of Sinila duriug the recess moulhs. 

'1.. These Surveys thus occupy evcry variety of ground extending from the extreme 
e:isteri> limit beyond actual British possessions in Bengal, in  about the meridian of 93" enst 
longitnde, to the easlern frontier of the Bombay Presidency, in  about 74" east longitude, or 
from Rfonnipur territory oh the cast, to Dhoolia and the Weskru  Ghats of Bombay on the west, 
and down nearly to the Godavcry on the pamllel of 18" north latitude on the soutll, the dis. 
tauce between the most eastern and western surveys being nearly 1,300 miles in a direct line. 

5.  As these surveys progress, the gronnd to be talcen up becomes more insalubrio~~s alld 
difficult ofaccess and occupation, both by rcasou of physical obstacles, bad climate, and bad 
water. Without exception almost, the ground now occupied by each party is very wild, much 
of i t  allogcther nuinhal,itcd, and in mauy parts vc1.y hostilc to health from malaria. While 
some partics cannot obtain, except from long distances, \rater fit for human drinl:, others have 
to carry about provisions, even the com~ooncst necessaries of life, tl~roughout the field season, 
which renders carriage difficult and expensive. 111 the hills inhabited by Gonds slcirting 
northern frontier of the Ceutral Provinces, again within the Sathpura IItlls, wcst of British Nimar, 
and also in the Bheel Countly south and west of Ajmere and Mhairwam, even guides are not 
easily procured and the unciviliscd iuhabitants whose hamlets arc o c c a s i o ~ ~ a l l ~  found within 
the jungles, fly a t  the approach of strangcn, and will afford uo informatiou ml~eu surprised 
aud questiouecl. 

6. Tbcse are bu t  a few of the difficulties and obstacles which affect cost aud prorress, and 
have yearly to be conte~ided agaiust and overcome by the Topograpl~ical Surveyors uow explor- 
ing aud surveying iu detail, t l ~ c  vast tracts still rerpaiuing mhicl~ have never before come 
under the regular operations of thc Survey Departmeut, or iudced of any survcy a t  all, I ~ u t  all 
aud every corner of which must be penetrated and defiued. Yet steadily a marlred impression 
is being made in laying down the features of the country towards completin$ the first survey of 
all India, and nu area of from 16,000 to  19,000 square miles on an averagc, IS auuually mallped 
by this one brauch of the department. 

7. The area of fiual survcy completed during the scason under review is the oattiun of' 
only six surveys, as the small nucleus of No. 2 Party 

Se;uou's  tot^^ out-turn of find topogrnphy. could do no more than brcalc ground in Khaudcsh by 
laying out the skeleton t r ia~~gulat ion iu advance, :IS 

previously reported, and no detail survcy could be attcmpted. Tllc topography actually ol)tained 
represeuts an area of 17,910 squarc miles, of which 1Y,110 square miles are on the iuch to  the 
mile scalc, or ,;= of nature, as usual for the regular surveys iu the ordinary divisions. Also 
4,800 square gil'ls on and beyo~td the eastern frontier of Bengnl on tlie geogmphical scale 
of -1, miles to the inch or *& of nature, which bcing sl)ecial, aud in 110 may ad:lpted or reqoircd 
for the former scale, pnrtakes necessarily of tllc characlcr of a mpid military reconnoissauce 
having been conducted iuldcr very exceptional circumstauces duriog thc rapid advance of a 
military force into a hostile couutry, and achieved only uuder the protection of n large luilitary 
fbrcc. 

S. The triangulation extended in adv'mce for the ensuing or current, and future season's - 
detail survey, covers an area of 16,33G square miles io 

T r i l l n ~ l l ' n t i O u  courpletcd in ndvnnce of addition to that  rcprescutcd in the previous paragmph ; detnil surrey. 
the basis for f u t ~ v c  ~ O D O P I P I ~ I V  is. thererorc. vcrv well 

L O  L ,  , , -, 
provided for, M so essential for the correct conduct of the opcmtions. This area of the sltelcton 
work ~~erformcd. altlioueh less t l ~ a u  that of 1370-71, is considerablv iu  excess of the out-turn of 

9. Tlic total cost a t  tvhich these acncral rcsrtlts have bccn obtained amounts. under all - 
Totml cost of the scasou'a opcrntions. 

hends both of permanent cstal~lishments and contit~gcnt, 
charges, to Rs. Y,71,til(i, in thc aggregntc, as fipccilicd 

under each party, this includes thc cost of tri:~ngolation iu advance a ~ ~ t l  the cxcel,tional characs 
for' the re-equipment of No. B survcy in tctlt;, tools, atorcs of various kinds, and rnil\qay 
and conveyance charges of t l ~ a  establisl~ment (Uuropcan and Native). 

10. Thc average ratc or cost 11er srlllnrc mile of tol~ojiml)by complctetl, and mapping 
Averngo cost of Bonl aurvrg. rct~dercd 1)). thc cxccot.~~cs, is for the sensot1 Its, 20.10, 

or in Englisl~ money & 2-1-3 pcr srluarc ruilc, \vhich 
contrasts favoral~ly with the mean ratcs of the two previous seasous. 



-- 
NO. 1 sonvar,-Gnolior on11 Ccn 

trnl India, ... 2,780 4.200 

N,,. 2 s~urer,~Xhoadcsh olld 
Donlboy Naltrc Slnlcs ... ... 4,810 

No. y Sun.iar,-Ccolml Proviuccs 
ood Vizagol,alam Age9 ... 2.003 ... 

No. r Sonvsr -NorLh-Enstcrn 
~ iv i s i ou ,  bum1 ~rur iu r~  ,.. 1 2,;91 1 2,100 

Nu. 5 ~U~VBY,-Bhopolmd Malvro 1 3,12-1 ( ... 
NO, n Susrar -Khasin nud Gnro 

Hills. souih Cuehor nudLu8ll.i 
Hills . ... .-I 4,8008 l/ 2,154 

11. The following statement ex11il1it.s the  amount  
and professioual nature of tho  work per fohed  and the 
actual cost of each survey :- 

IW :: 2,691 1 51.0Y7 1 Oruund ~ c r y  dimcult rover 
ed wrth hillannd lorial. 

3.121 68,166 NO trinogulotion per. 
romcd. 

05 33'2 1 4,840 1 47.073 1 t llllltary rceonnolsmoee 
O a  scnlc 4 milcs=l inch nlsu 
Inl moles of mula aor& in  
the 1,asl~;hi Hills on scale 1 
n~ i l a  = I iuch. 

sllceinl surrey.-I7 milea of 
Ir3vcrse lor llba Snntbhur 
Lake suncy and trlnoguln- 
lion round Deihl. 

fillol sarvcg, Us. 20-10 per 
s>lunrc mile. 

12. The general results are good, showing for a slightly increased ogtlay an iucrense of 

neulnrks on gencrnl results. area brought uuder final survey during the season of 
3,318 square miles above tbat obtaiued duriug 1S70-71, 

whilst the rate or cost pcr square mile l ~ r s  beeu materially decreased. 

~- . . . - - - - - - 
Cost. Avrrnge nlilcrpe mlc. 
-- 

13. hie decrease i n  the arcn trinngulated iu advance of detail survey is, o w i n g  to Nos. 3 
and 5 parties having obtained a bvfficieucy of such points during previous seasons for the plane 
tal,le operatious of nearly the next two years. It is injudicious to extcud the triaugul:ltion too 

~nuch  iu dvauce of details, because the marks and poles are freqoeutly removed or destroyed 
by the people of the couatry, are blown down during the monsoon mouths, or are obscured by 

the rapid growth of ullderwood and jungle, so that, all the labor and cost of clearing sitcs aud 
erecting marks mould have to be illcurred a second time. 

14. With rcfercuce to the area triaogulated, the number of poiuts fixed and elevatioiin 

determined, the results contrast favorably with those of the previous seasou as slio~vu in the 

comparntive statemeut. 

Numhcr o f  atotlons ohscrvcd nt ... ... 
l~olnt~ flrod Trigonometrlcnlly ... ... ... 

~u l , , h t s  drlrnnl:trd Tripoaanlclricnlly ... ... 
~. . -- - . - - - - - . .. - . - 

,460 

1,860 

1.Z10 

319. 

I,ia7* 

1,309 

No doto glvcn by No. 7. nqjpataan Survcy. 

lntor alstcd poinls i~tcladrd ia 1110 return orNo.,Y 
Ccolnl froslnecs and Vlzng~pmlnm Aseocg Survey. 

Points of Nepn Hllls trlnn~!llnlioo included in 1110 
rclurn of No. 0, liltosin nnud Oora llitls Survoy. 



( 2L5 
15. To obtain the required standard number of one fixed point a ~ l d  elevntion within every 

10 square miles of area, is ~undoobtcdly difficult in  forest-covered hilly ground, and i t  can only be 
secured under certain circumsta~~ccs a t  a somewhat enhanced mileage cost, but  I consider i t  of 
tile utmost importa~lcc to ophold and enforce rigidly, evcry measure on whicl~ depeuds the 
system of topographical surveying with the plane table, nnd the accnrate delineation of the 
features of the ground, and i t  affolds me much satisfaction to state that  the most streuuous 
cxcrtions are made by the several executives in  charge of parties, to  arrive at,  m ~ d  maintain a 
big11 order of accomcy, as their mnps aud data rendered amply testify. 

16. A rigorous system of check is now applied in each survey by test-lincs or tmversing, 
run through every plane table, and several hundred linear 

Nntllre of tost nplllied to tllc seaon's out- milcs of chain oy peraml,ulator measurements, ,,,here turu of fiunl survej. 
practicable, have becn made in addition to examination 

ill si t% or from fixed commandinn points by means of intersections. Every executive in charge 
of a party is required to report before leaving the field of survey, tha t  all the plaue tabling has 
been duly examined and tested on the ground, and withont t l ~ i s  no season's work is considered 
complete. 

17. T l ~ c  results and vnlne of the season's triangulation and the plane table st,ations or 

Profegsiounl results. fixings per square mile on which the accuracy of the 
delineation of the ground depends, arc given iu the 
followiug tabular statement:- 

18. These results are most satisfactory, 2nd prove that evcry possil~le care has Leen talcell 
to  uphold the gencral yalr~e and accuracy of tbe operations on which the topographical work 
dcpends. The lowest average number of plane tnl~le fixings appears in No. 3 survey, 11nt the 
ground is a mass of forest-covered hills, and beyond doubt tbc most dificult to deal with 
allotted to  any survey. 

10. The nctual area represented on the standard 1 inch scale sheets or sections of 

~- 

~ B ~ A D D . ~ .  

No topopmnltg for the 
$ C G 6 0 0 , 1 1 3 ~ l y  rcorgauis. 
ed. 

1 4 5 l i n a n r m i l c s a f e l ~ c c k  
travcrsiag. 

t Dlalnnl penks wil l~ot l t  
nlnrks. 

1 rltl~lnryrcconlloi~ennre 

N~~~~~ OF T ~ , * ~ ~ ~ ~ ~ .  =;;=,"' ' 
Nnrn D r P ~ ~ n n n c R  rn  Conlraa A;;::? 

SBconos. S ~ B B  I N  I N C U B ~  P B ~  NUB. tmblC 

Svnrans. llringa ," cnc), 

I 
lncltes. 

h'0.1 ... ... 6" . .  2 9 2  2'19 0.40 10'6 

Rcmnrks on the aenson's fnir maps. 15 minutes of latitude Ily YO minutes of longitude, is 
allout 17,:398 square miles, contnincd in 4'1 sheets of 

double elephaut size paper. All tl~esc have been carefully examined and the greater number 
have been alrcady reproduced to scale and printed by the photozincogmpl~ic process, and are 
under issue to variolls Government departments aud officials. The whole series of the past 
season's work very receutly received in this office, will be thus publisllcd before this report can 
I)e priuted. 

.. 2 ... 
,, 3 

,, 4 

6 

.. 0 

20. The nrea surveyed and mapped as al)ove clescribed, beinq all closely based on the 
Great Triangnlntion, fur~~ishes valuable geogmphical materials for the lndiau Atlas Sheets, 
nlrich i t  is so important to fill up as follows:- 

.. 7 

Nos. 1-6 & 7 SEUVR~S.-In Sindinh's and IIolknr's territory, Bl~opnl, 
Jndl~pl~r, Udepi~r. Knte, Tonli. nnd snlrw of tllc 
rmitller or pclty ntntcs interlnrcd. Ajmrro n ~ ~ d  
31l1nirmnr;l: nll a i t l~i l~ tho Indolr end ltnjpotnao 
Pulilical Agencies. 
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No. 4 SUUVEY.-I~ the zeulindarees eituntcd within thc northern 
portion of Di5t1ict Bclaspur, Central Provinces, For portion of Atlas Sheet 90. 
and iu Taluka Sohngpnr of the Rcwah State. 

No. G Souv~~ . - In  the Sol~th Cnchar Hills, 3lunipnr State and Lu- For portions of Atlas S l~ec t~  181 
sllni Hills on the Eostcrn Frontier of Beagul. ) and 132. 

21. Fully two-thirds of these geographical materials have been reduced to tllc inch 
or '1, miles=l inch scale, and fair drawn on Atlas Sheets in outline for engraving, and a 
considerable portion is already QII copper in various stages; a result which, for a second time, 
i t  affords me the  greatest gratification to  rcporL for the information of Government, for nothing 
cat1 more clearly illustrate one of the great advantages secured by the transfer of the engraving 
of the Indian Atlas Sheets to Iudis, aud the  means i t  affords us of pushing on with the final 
I~ul~lication of the sevcral surveys as annually produced. 

22. I n  faet the  due aud proper prosecution in this country, under competeut managcmeut 
of the engraving which bas for so many years l a~~gu i shed  in England ~vi thout  the  necessary 
agency or superintendence for its systematic and continuous conduct, mill, I believe, do more for 
the utilisation of the survey results, and for the economical working of the Department, by saving 
many of the numerous preliminary lithographed issues, nrbich we have always been obliged 
to  make, than any other measure. The  details connected with the engraving branch whlch 
follo~v, will esplain this more ft~lly. 

23. There is a marlzed improvement generally in the style aud csecution of the 1 inch 
standard maps of the season, most of them are exceed- 

Relntirc vnluc of Pair Mnps. iugly well drawn, and highly creditahle productions, the 
most meritorious draftsmen I~eing distinguished by name. Relatively the following opinion has 
been formed. 

No. 1 Gwalior aurl Ceiit~al I i d i a  Sarvcy.-All the sheets are well finished, and the ground 
is effectively deliueated. A few of the sheets failed to  reproduce clcarly hy photozinco-cnrhou 
transfer, owing to  the c s t r e~ne  fineness of the lines (peu work) used in expressing subordinate 
features and ~ ~ n d u l a t i u q  ground. Tbe best sheets are by Messrs. Rolst and Cornelius. 

hTo. 3 Suroey, Cciitrnl Proci?lces alid F'izagapatam Agency.-The extremely complicated 
difficult nature of the gronud is well expressed. The writing of names and general finish defec- 
tive. Blost of the maps have reproduced fairly. Those by Mr. May are f a r  specimens of hill 
delineation. 

4, Sarcej,  hrortl-Eusller~r Diciaios, Cei~t~,nl  Prouiitcer.-The sheets are wcll fiuished, shew- 
i l lg  much irnl)rovemcnt, and the drawing generally is c l ~ a r  : ~ n d  I~old, although somewl~at stiff 
.111tl conventional in style. W i t h  the exception of one shcet in w11ich ~xviues, undulations and 
the  lower slopes of the hills werc expressed in very fiue lincs, and in pale ink, all havc repro- 
,lnccd well. Mr. J.  11. Wilson's drawing is clear and cffectivc. 

No. 5 Su~vey,  Bhoj~al n?zd kfal?ua.-Very clear, effective and bold drawing ; some of the 
11111 ranges appear to be rather heavily expressed, considering their low elevation above the 
<enera1 level of the couutry. All the sheets have reproduced clearly and well, es!)eciallY tllosc I,y 
Captaios Riddcll and Wilruer, wllicll are very good specimens. 

hro. 6 Survey, Luslni and South Caclar Hills.-(Scalc 4 miles=l inch) ground well and 
r:lcarly cxprcsscd by Mr. ltobcrt for the small scalc. The sheets havc reproduced very 
clearly. 

No. 7 Sitrrcy Rajf~ii1ann.-Delineation of ground good and effective, all t l ~ c  sllcets ale care- 
flllly executed and have reproduced well. Those by Ivdessrs Todd and AlcNair are thc 
llest. The sl~ects of the larger scale (24 incl~es=l  mile) Silnla survey, are very clearly aud 
I,p;lntifillly dmwn by Captain George Stmhan, and have rcprodnced well. Others I J ~  111. 
Stotcsbury nrc also good specimens. Thrsc shects are under reproduction as  well as 
r ~ r l ~ ~ r t i o n  on two-thirds thc scalc (16 incl~cs=l mile) of the original drawings. 

.?4. Va1nal)le aud interesting geographical, historiral and traditionary notes, wit11 

Eltrnots horn the Nnrrntivc reports of 
remarlts on the people, their manners and customs iu  

rxvrnti\~es. various portiolls of the ~olllltry brollght under surrey, 
extracted from the uarrnlire professional reports of 

i.\-~~c1111vcs, arc given in Appendix A.  
n r' i 



25. During tlie season under review the combined area completed by topographical 
~ ~ ~ b i ~ ~ , j  results of ~ ~ ~ ~ ~ ~ ~ ~ h i ~ ~ l  ~ n d  and revenue surveys, nnd the aggregate cost and mileage 

R c v e ~ ~ u e  Surveys. rate for final survey are given in the following tnble. 

UPPER CIRCLE, Punjnb and North.Wast Provinces 417.647 
aarsep" in the  
vioecs. won SO 
574,063 ncres, on 

cndnstrnl or tic1,l 
1 North Wcst PW 
7 square miles or 
I 16 ioches=l mile. 

---- ---- 
REVENUE SURVEY Tdnl . .  I 18,144 I 0,02,149 I CI 1 4 8i3 vlllspes. 

(l~;;~~e;si;~ grants, kc., 1s 

TOPOQRAPHICAL SURVEY Totnl .. 17,010 3,11,(116 20-10 

OBAND T O ~ A L  . i 3 0  1 I 1 35-1 ~m*. l  a n m r  nu r r  t ~ p q ~ ~ h i .  
esl and revelma someye cam- 
bined, equal In English money to 
£ 3-10-lid. 

27. The operations of the Revenue Snrvey Branch are separately reported on in full 
Colonel J. E. Qostrcll. Upper. detail for the information of Government, by the Super- 
,, D. C. Vanrenen, Lower. illtendents respectively in charge of the Upper and Lower 

circles. The general results are given here i n  combination with those of the topographical 
operations, to  place before Government a brief but complete resume of all the work under 
my general control. 

26.  In the Revenue Survey, Upper Circle, (North-West Provinces) is included the 
cadastral or " field" survey on 16 - 

Arcs 
inches =1 mile : 801 villages giving 

A V ~ E ~  rate per an area of 574,063 acres mere survey- 
ed on this system a t  a cost of 5 annas 

-- or 7) pence per acre. Excluding the 
Re. A. cadastral or " field" survey oper- 

28. The total area accomplished by the sixteen parties of the Revenue Surveys (18,144 
square miles) is in excess of the out-turn of the previous season, and the average rate of snrvey 
per squnre mile, Rs. 49-3, inclosive of the cost of the 16-inch "field" measurements, is 
moderate. The average rate for the 4-inch survey only, is Rs. 41-2 per square mile, or Rs. 4 
less than the rate of the previous season. 

Upper Circlc ... ... 
Lower ,. ... 

TOTAL ... 

20. The comparison of survey results, such as yearly progress, cost and mileage rates, one 
Opinion on the mmpariwn survey results. season wit11 another, in a country such as India, and 

with the operations scattered widely apart and conducted 
under ever-varying conditions in diflercnt provinces, native states and districts, merely shews 
how far one season has been more successful thau another. To arrive a t  m y  safe or reliable 
conclusiolls as regards the absolute comparative value of the work performed, careful considera- 
tion of nlany professional dctails and of the precise circumstances favoring or retarding progress 
anti the physical aspcct of the province or district is necessary. Such details arc not given 
here, but  are briefly referred to in the detailed reports on each executive survey party. 

31). The comhined area accomplished by both topographical and Revenue surveys, viz., 
96,034 squarc miles, is 4,524 square miles in excess of that obtained last year, while the total 
cost and general average rate of survey are necessarily increased, first, in the Topograpllicnl 
Brauc\i by the addition of No. 2 pnrty which has only performed triangulation, thus   he wine 
no completed nren for tlie expenditure inc\irred, and aecond in the Reveuuc Branch hy tll;. 

Cn(lnstra\ olrcrations or "field" sorvcy. With the hlrtlier expansion of the larger scqle Reven~lr 
('allastml Surveys, :i proportionate increase in the mileage rate must certainly follow. 

surveys are as showu in the margin. 

7,160 2,44,181 34 2 

10.087 9 40 1 

17,247 7,08,761 4 1  2 

31. The area accompliellcd up to 1871 hy tlic revenue and topographical sllrveys of Iatcr 
date, almost cutircly within tlie period of my own 

Aggrcgab3 reeults brought up to date. soperintendencc, but not including the work in otl~er 
Presidelicies, distinct from my control, nor the operatious completed, or iu progress, by tl~c. 

ations which are special, and in no 
y a y  comparable with the ordinary 
village revenue survey on inches 
=1 mile, the results of the revenue 



parties under the Great Trigonometrical Survey, were given in paragraph 23 of the last printed 
report, and the following statement completes the information up to 1872 :- 

32. It is from this enormous area of completed survey that  geographical materials have 
been reduced, compiled, and furnished for no less than 464 of the full sized plates of the 
Indian Atlas, each containiug an area of 15,100 square miles. The progress and present state 

* Perns. 29 to 33. of the  Atlas was more particularly described in the last 
report," and the additions actually siuce made to  the ell- 

graving, will be found under that  head. 

Arca rolnpleted lu 
equnr~ rnllea. cost' 

Totnl oITopogrspbienl nnd llcreouc Survcya up to 1871 ... 
Dill0 ditto dillo for lei2 ... 

O u N D  TOCAL UP VO BND O F  lei? ... 

33. The experiment of the combined revenue survey and settlement measurements 
ordered by the  Government of India, to  be carried out i n  

Revenue Survey Parties in the Bombay tl 
Presidency. le Bombay Presidency with the  single party referred 

to  iu paragraphs 35 and 36  of the last report, employed 
in the Nassik district, having been fully tried and reported on aftcr the result of an entire 
season's mork, i t  was determined by the  Government of India not to  have been suficiently 
successful to m a r ~ x n t  its con t in~~ance  on the  same principles for another seasou, and with a 

revenue party now deputed to  the Ahmednug,our Collectorate. 

Geacrd nverlpc rate of 
~uwey pr.r square milo. 

94. The views of Government on this highly important question and my own opiniolls 
A . R ,  ,-. No. 777, dnted 13th ~ ~ ~ ~ ~ t , ~ ~ .  1872. have been given a t  considerable length, whilst this 
S. Q. NO. 801F, dated 12th October 1872. report is passing through the press, in the letters margin- 
Do, KO. 311, doted 3rd February 1873 ally quoted. 

- -. 
i 

----- 

0.06.800 

38,051 

7,01,083 

35. This which involves many serious considerations in  a professional point of 

ns. no. 
I,i$,l5,iQO 20 0 0 

12.83.T69 35 1 0 

---- 
I,85,1R.~k3 211 7 0 

view, -being still under discussion -by the  Government 
Utilisntion of B o m b n ~  Reveullc S u r v c ~  of India, I have uot deemed i t  necessary to go into olensureme~lb for geogrnpllicnl luilps. further details in this ulace. than t o  record that  the . , 

instructions received from the Goverument both as to the  principles of conducting the  surveys, 
and the  change or transfer of districts as per margin, 

Sl~olnpur. Puun. in wliich they are now ordered to  take place, are h e ~ n g  
vigorously carricd out. 

36. The new cadastral surveys on the scale of 16 inches to  the mile on strictly professional 
IxiucipIes, are being esteusively carried out in  the  district,^ of the  North-Western Provinces 

as referred to  in  the last renort.* The districts in  hand 
Cadnstrnl Suncgs. are cited in  the  margin. I anticipate thc very best * Wms. 37 to 39. 

J,nmdobad, Nuttm, Hu,ll,,,cerl,ur, Aprn. results from these operations b o t l ~  finaucially and pro- 
fessionally as regards systematic and nccumte mensure- 

merit, with permanent recording of the maps of"" field2' and-ascertainment of true nrens. 

37. Eventually I believe they will provo not only iuvaluable a s  n correct permanei~t 
record of the lauded tenures for all purposes of revenue asscssmeut, water-rates, kc., but  nu 
immense saving of expense will be effected in the end, by doing away with the  constant 
rlecessity for partial remeasureme~~ts for irrigation canals, railways, roads aud other purposes, 

arc now l~crpetnally being made in all irregular, unsatisfactory and ex1)cnsive manner 
for emergent eugineeriug ol),jccts. The rcsr~lts of the worlcing of this new system of revenue 
sllrvey on snch largo scales, arc given in dctail iu the reports of the Rcvenne Branch of the 
Department. Hcnd-qnarter offices. 

38. Hwing bee11 callcd on to submit for the informntion of thc Indian Finance Corn- 
Inittee of the House of Commons, a succinct rcport as to the survcys carried on under the  

Government of India, the mork performed and the cost 
Dated 27th Dccc~nbor 1872. of the snme, n brief statement of all tho surveys com- 

I~lctetl, in progress, and rcmnining, as well ns of the mnpping : ~ n d  pt~l~l ishing I~ranches a t  head 
qumters, based on the cost for the sensou 1570-71, with whicl~ the sauctioucd h l~dge t  estimates 
coald be compared, was reudcred; and as i t  contains sl~bjects of genernl interest, i t  is reprinted 
iu the appendix," but without i t s  enclosures, which are not essential to  its genernl scope or to a 
proper nnderstanding of its contents. 



39, The inlportant duty OF preparing the  survey results for pnblication devolves on the 
Drawing and Geographical Compiling Branch of my llend 

Cllrtogrnplly. quarters office, under the  immediate and able superiutenc1. 
ence of &fr. J. 0. N. James, Assistant Surveyor General. Three pnblishing brancl~cs* llevr 

to  be fed or supplied wit11 work from this office, and all 
1. Enjirnving. 
2. Litl~ogl~~yl~ic. reqnisitious for the prel~amtion of special maps, tracings, 
3. Pbotoriocogrnyhic. or copies bf unpublished records and professional data, 

arc also complied with by it. 

40. During the  past year the usual compilation and reduction of geographical materials 
on \rario~rs scales, and of manuscript dm!vinas, examination aud correction of proofs, 
kc., I ~ a s  beeu carried on with iucrensed activity and with great success. The usual details of 
the work performed are given in  Appendix C, but the most important compilations and maps 
rolnl)lcted and iu progress in various stages may be here briefly referred to. 

41. Nine new quarter sheets of the Indim1 Atlas have been compiled and drawn (orltlines 
nud names) and delivered to  the  engravers, and hill 

9 Atlns Sbceto. dmwing completed for five quarter sheets. Quarter Sheets 
94 sollth-east, :j4 11ort11-east., 52 north-east and 53 south-east are under compilation. Of  the 
l)rOOfs of Atlas Sheets received from the India Office, the engraving of which is to be  coml,lete(l 
ill Englalid, all blanlts have been filled up in manuscript drawing on five quarter, and two fllll* 

plates, and the proofs have lately been returned to Eug-  
* 50 nut1 80 (h l l  plntes) very h e n v ~  land. The drawings on the  proofs of two more quader  tioos. (2nnrtcr plntes 61 nortb-nest, 70 north. 

,vest,70snutll.,~est, 105 llort~,.nest, sout~l. plates, alld three full plates (70 llortli-east, 71 north- 
enst. west, 104, 54, 118) are in progress and will be returned 

t o  the India  Office a s  soon as completed ; 7 8  proofs (ist ,  
?ud, and 3rd) of plates in  the  engraver's hands have been examined and corrected. 

43. The standard map of India, scale 32  miles=l inch, has been further advanced aucl 
completed as far as survey results were avnilable, to Gcurrol Jlnpo. enable a photogmpliecl reduction to  half scale to  be made 

fron, it .  One sheet of the  latter map on 6-k miles=l inch is now engraving i n  out.line, and the 
lenlail~ing tliree will I)e taken up as means admit, during tlie current year. It is a very great 
,,l,ject to ~,ush on \\,it11 this adniirablc sized map, wliich has long been nuder prepamtion, as it  
will a very great want long felt. Wi th  the skeleton once on copper, many advantages 
nll(l great facilities will be obtained for bringing out new editions. 

43. A new standard map of Benpnl (in ontline), scale 1 6  miles=l inch, as a sister map 
to tha t  of the Puojab and tlic North-Western Provinces, has I~een complcterl and photozinco- 
c,.lal,hed, 1)ut the bonndaries of districts and divisious, pending their final adjustment have 
Lot l)cc~l inserted. It has I~ceu printed iu outline only, with the ol!ject of obtainiug the latest 
illfi,l.mntion rcgarrling territorial changes, canals, roads, kc., and, whcn completetl, will 
rngravcd. 

1.1.. h ncw a c ~ ~ e r a l  map of the Easter11 Frontier of Bengal, on the  scale of 4 miles=l 
illcll, h:~s been co~i~rnencud, and fair progress has b c e ~ ~  ninde on two slieets; i t  awaits f ~ ~ r t b c r  
, . ~ ~ l ~ r a t i o n s  now in conrse of execution, slid after thc p r c s c ~ ~ t  season's surveys tlre whole of ~ l l e  
Enstern Fro~rtier and Lnshai territory i t  is hoped, will I J ~  I'airly rcprcsented. 

4 5 .  The Eastcrn Pnnjal) Section of Sir Henry Jnmes' project io~~ of a map of the TIrorld 
(ccnlc 10 milcs=l inch) Iias I)ecn well advanced. 

-i(i. 'I'hc iutro(1uction of I,l~otoziucograpl~y, by wl~ieh all tlie current standard shects o l  
tile tol)ogrql'~ical s~rweys arc IIOW I~ul)lisl~etl, has left a great desideratum with regard to thc 
111:11,~ ,If old S I I ~ V C ~ S  of Lbrnier days, \\.liicl~ Ijeing highly colored, and rendered in various styles 
:rnc\ forms, arc. uot susceptil)le of rnl~id treatment by the  above process nud have never seen the 
liqllt. 11, is thcreforc an ol~ject to 11rclvidc for this heavy task a t  head-quarters, and IIO less than 
24 of tlic 1 inch standard maps, each 15 minl~tes  of latitude by 30 minutes of longi- 
tlldc, of tlre earlicr of the Rervnll and U n ~ i d c l l i ~ ~ ~ ~ d ,  Chota Nagpur Division :lr~d G:ln- 
jalll ;llld Orissn Tnl~ograpl~ical Surveys, have I~ec.11 recornpilet1 and redmwn in pen ;rnd inti and 
I,ubli3\le(l : 2 0  marc arc in progress :rn(l the  wllolc series must he similarly dealt with \\,hie11 will 
I P o  3 l~.ork of great labor and time, hnt  the necessity of p u b l i s l ~ i n ~ a l l  surveys is now admittedly 
so ereat, that  I :tnl nnsiol~s to sccure tlie services of the hest practicel departmental drafts- 
I ~ I C I I  W ~ I O  l ~ a v c  a laron.lcdgc of, and experieucc in, t he  dillicult a r t  of delineating grouud, to go 
, ~ I I  tvith this work. 

17. The scrviccs of Mr. J. 0. N. James in t , l~e  coudoct of this I)mnch of the Departn~ent, 
:111,1 :IS my Pcrsonal Assistant in all the various dutica a t  he:ld-quarters, cnll for a very strong 
, . \ I1r , .~don of my approval ant1 licarty acl;no\\~ledg~~~c~~ts.-;\h. Jamcs is a tried oRiccr ot' 27 J'C;IN 
, l c . l l a r t ~ n c ~ ~ t a l  cnpc~iencc, 3 r d  his lino\vlcdge is as varietl and extensire, nu his lal~ors are intlc- 
~ ~ : ~ ~ ~ ~ ~ l ~ l c  aud cl~cerfullj- reotlcrcd. T l ~ e  ralnc of this l)epr~ty Superintendent's services caii~iol, 
I,,, too often or too strvugly brought to the nolice of s~cperior authority. 



48. Great progress 113s been made in the Engraving Branch daring the past year with 
the plates of the Indian Atlas. Five rluarter plates a8 per 

Eugrnving. margin, hnve I-~ecn completed and pol~lishcd as far as 
10 nnrtlr-wcst. snrvcy results were available, making in a11 18  quarter 
11 IIOILII-west. nortl~ ennt. plates engraved aud published in India up to the rnd of 
32 8onth.enst. 32 ~lorth.enst. 
Plntcs ant quite full. tlic year 1872 and the quarter plales 9 south-east, 11 

south-wcst, 33 north-cast, 34 north-enst, and 86 south- 
\vest have been finished but not pablished within the year; they arc now being ~ r i n t e d .  124 
r~orth-west and 125 north-east have been completed, but need trifling additions and corrections ; 
2 south-west 2nd 53 south-east have beeu completed in oatline and namcs. The old full  late, 
No. 68 contaiuing a. large portion of Oudh, has also beeu completed with the new surveys and 
the find corrections arc in progress. 

49. I n  addition to the ahove, 18  quarter plates are in various stages of progress, from 
outline and writing to hill etchinff aud fiuishiug, and heavy additions are being made to the 
old full plates of sheets Nos. I 3  and 88 from the results of late surveys. 

50. Corrections and ddi t ions of all the recent improvements in the Town, to the plates 
of Simm's plan of Calcutta, are also being pushed on to complete i t  up to date with a view to 
a new edition being brought out as early as possible. A very useful skeleton map of the 
Punjab and surrounding country scale 32 miles = 1 inch, to illustrate administration reports 
has been completed and published, and the outlines of the map of Oudh, scale 1 6  miles=l 
inch, are nearly finished. 

51. Details of all the work completed and in progress in the Engraving Branch are given 
in Appendix D. The European staff was for o considerable portion of the year greatly reduced 
in strength by sickness, which told much on the work, and I have with much regret to record 
the death of Mr. M. H. West on tbc 5th April last, whose place was not filled up for many 
months afterwards. 

lncrensc of Eugrnving Staff. 
62. A considerable increase has been made to.both 

the European and Native establishment of encravers 
Survcynr Gcnernl's letters No. 614, anted in accord~nce with the correspondenceY m a r g i ~ ~ a l l ~ n o t e d ,  

12thJInrch 18729 N 0 . 6 7 ~ 1  9th sixteen Native apprentices mere entertained from the 
1872.' 

Finnnciol ~ ~ ~ ~ l ~ ~ i ~ ~  N ~ .  3139, 2nd September 1873, aud are all under instructiou 
doted 30th April 1872. aud t ra~n ing  in the first steps of the ar t  of en- 

Sccrrtnry of State's Dcspntcll No. 19, dated p a v i n g  on copper. One European Engraver (Mr. 
18th July 1872 T. B. Rodger), was m ~ t b  the sanction of the Goveru- 
mcnt of India* entertained in Calcutta on probrctiou from the 20th Augnst 1872, and three new 

eugravcrs appointed by the Right Hon'ble the Secretary 
*Finnncinl neport~nent order No. 1832. of State. besides oue sent out in the  lace of Mr. West. 

dnted 8th Augunt O. Pnllncr, 1872. Sth Novcmbcr 1872, dccease(i, joined on the dates speiifietl opposite theit: 
Etcbcr. . names ill the margin. Twelve European etchers and 

AIr. 0. Tnrrnnt; 6th Novombcr 1872, ensravers were recornme~lded and dulv a ~ ~ r o v e d  and 
Ergrover. 

Blr. D. 3litcl1cll, 3rd Dccembcr 1872,1Ctcl1er. 
saGtioncd by the Government of ~od ix , "bu t '~he  number 

,, J,  I"ulkrd, 16tlr Dcceluber 1878, En. was reduced to three by the Home antl~orities. 

53. A plate printer* (Mr. Martin,) is shortly ex- 
+ Appointed by the Secrctnrg oC Stnte, vidc dcspntcb No, 36, dated Ornee, Dc. pectcd to replace M r .  Haoghton dismissed iu Sep- 

cc118bcr 1872. tcmber last. 

64. The old Native Staff of engmvew and al~prentices (11 in nornber) entertained in 
1869, have made escelle~lt progress, and are all now em- 

Re"1nrke ''' tl'c progress lnnde by tl'o ployed fnlly on tlic plates of the subordinate portions tivc engrnvcrs. 
of the Indian Atlas, but they of course still need n con- 

~iderable amount of aid and Eovopcau supervision. Tl~eir  progress in hill etching is very 
fair and commendable, but this is' a most difficult ar t  aud needs years of careful study and 
practice even for Europeans, of whom there are very few indeed, even in England. 
Yet under Mr. Coard's al)lc tuition aud guidance, four of the men give fair hopes of beco~n- 
ing skilful etchers in time, and sonic vcry creditable specimeils of hill \vork have 1)eeu alrendy 
produced. 

65. I t  will be secn from the statcrnc~lt (Appendix D) that lcss copper plate printing has 

Coppcr plntc printillp. I)CCII euccuted this ycnr thnu in 1871, as with the prl- 
mwv ol)icct of snviucr tlic wear and tear of the pl~tes .  

2 0 a .  

very few copies are pnllcd from the copper ; transfers to slo;lc from the engravings have I)ceu 
talien, and tbe frill nlunber of impressious rcrluircd \rere printed from stouc, a11d auswer every 
purpose. 

66. The process of steel racing tbc eo1)l'cr platcs to harden t l ~ e m  Ijeforc printing, hr~s 
I~een discussetl aud ordcred by thc IIome nuthorlties to be carried oat. The necessary app:".att"s 



lies becn sent oat from England for the purpose, but arrived i n  a very damaged state. ~t is 
]low being renewed here, mlrl will shortlv be pu t  in operation. 

57. Consequent on the dismissal of Mr.  Hanghton, plate printer, and his departure for 
England in September last, as wcll as the death of the head Native printer, consider- 
able inoonvenicnce has bcen fclt and additional labor has bcen imposed on the Superintendent 
of the Engraving Brauch, in looking nftcr the details of the plate p~int ing,  wliich reqoire 
cnreful and esperieuced supervision. It affords me g r e ~ t  satisfaction to state that Alr. Coard 
rontiuues well oud ably to perform every duty connected with his department, and ren- 
d c ~ s  me the highest satisfactiou. . The Etvopean staff have lilte~vise worlted well. 

5s.  With reference to the arrangements sanctioning the transfer to India of tile 

'I'rnnsfcr of the copper plntes of the lndinu 
;itlns from Euglnud to Iudio. 

lN.1.: . ,1S.E. ,BS.W.,27(A)N.E. ,279.  
B., tlnd 14, 16, 16 nod 29 old fill1 size plntes, 
44 (A) N. W. nnd S. \V.. 45 S. \V. nnd R. W.. 
51 N. E.. 69 N. E . N. \V nnd S. W., 70 S. E., 
innd 66, 66, 67 nnd 102 old full sizo plntcs. 

engrasin@ of the copper plates of the Indian Atlas 
under my immediate supervision, the plates as per 
margin have been received lately from the India Office, 
and advise of the despatch of the plates marginally* 
notcd has been likewise received, while this report was 
passing through the press. The possession of the plates 
in this office, places us in  a very advnnta~eous nosition 

* 106,107,108,111,115 nud 116. with respcct t o  the power of revising-the sheets by 
the new surveys received, and enables us to  bring out 

fresh editions from time to time as emergencies arise. 
59. With the additional Europeau agency now allowed, it is expected that  most of the 

~~11arter plates reported as in progress will be completed during the year, and that  some of the 
plates of the standal.d maps of India and Bengd  (in outline) will be taken ill hand. The 
uew native engravers and apprentices, entertained only in  September last, are not likely to be 
able to. take a share in any Atlas Plates for a t  least another year, but the  state of the native 
agcnry is most encournging, and i ts  instruction most carefully provided for. 

GO. Owing to the temporary deputation of Captain W. G. Murray, Assistant Surveyor 

Lithopnpl~ic Brnnch. General, to the Archslogical Survey from the month of 
April last, and to the serious illness of that  officer after 

his return to Calcutta from Kashmir in October last, the duties connected with the superinten- 
dence of the Lithographic Branch of this office, have been conductcd by Captain J. Water- 
Iiouse, Assistant Surveyor General, for nearly the whole of the past year in addition to the 
work which usually devolves on him of the Photographic T)epai-tment. 

61. The heavy demands on this branch for all descriptions of lithograpl~ic drawing and 
printing of Survey and special maps, plans and illustrations for reports, from various depnrt- 
ments, contiuues as usual. I n  addition to an immense amount of miscellaneous work the 
f~l lowing new aud important maps from the ,results of the operations of this department, 
have been published in excellent st,yle since last report. 

Province of Sin&, shcets 1, 2 and 4 ... ... Scale 4 nlilea = 1 inch. 
Eastern Bengnl sheet 7, 8, 9 and 1 0  ... ... Scale 8 miles = 1 inch. ... Burdwnn Division ... ... ... 8 miles = 1 inch. ... Bhnuplpur 1)irision ... ... ... 8 mile8 = 1 inch. 
Province Sindli. (stnndrud Revenue Survey shcets) Nos. GI, 

45, 46, 47, 48, 67, 58, 69, 60, 61, 70, 77, 80, 81, 8% 88, 89, ... 91 ... ... ... ... 1 mile = 1 inch. 
Province Oudh (stnndard Revenue Survey shects) Nos. 26  

ond 26 - - - - 1 mile = 1 inch. 
District Lohnrdugga, Standard Revenue Shceta, 7 8, and 9- 1 mile = 1 inch. 

,, Bijnour ,, 6 a n d G  - 1 mile 1 = 1 inch. 
Cl~nndn - ,, 2, 3 ( 4 ,  3 (c), 

7 (;;),I6 and 17 - - 1 milo = 1 inch. 
Eoocll Bchnr Stnte ,, , . ,, 1 , 2 ,  3 and 4 1 mile = 1 inch. 

62. Complcte details of the nature and value of the work performed are given in Appendix 
E, The improvements in color printing or chromo-lithography have made rapid strides of late, 
and the sheets of tlle geological survey may bear comparison with any thing of the same sort. 
csecuted in England, mhich reflects great credit on the head printer Mr. Niven and on tlle 
Sullerintendcnt Mr. Jevezy. The gcneral rcsnlts are as follows :- 
.- - - - 

Rnbjerls or Nurnbcr of Voloe or 
~bcels. copics priotrd. sclling pricc. Ham~sxa. 

I ~ o r i n e r ,  Dislrlrt and Oroenl qapr, ll!dcr 
Iepa snd Plnns  . . .. 1 7  28,206 38.30 

l l i~rcllamaus plllpm, Plons, Gkelcbca, Tlntn. 
I ) la#ms ,  LC. .. / 316 I 1..,?21* I NLOE / Nrorly oll l l lcnc r e r c  prinlsd Dr 

Fnriotls Onvcrnn~fnt  Dc arlrncnla, 
latallj unccnncclrd wllh lRia UIIICO. 

- -. - . - - . . -. - - - - - - - - - - - - -  ~ . . - - - -. -- - .- 

I n  nrltlition to t,hc almve, I jG,135 ~ ~ p i c ~  of profetaional forma, d ~ p a r b m ~ l l t d  ordcrs nl~d 
circulars have I m n  printe~l. 



63. Captain W. G. Murray, Assistant Surveyor Gcneral, rejoined from his special depu- 
tation on the  Arch~logical  tour to assist Major General Cunningham on tho 21st of October 
1872, but owing to his health having completely Lroken down, he has, I much regret to state 

Since obtnincd fur lo~~pl l  to Europe by G. 0. 
been compelled to  apply for R~rlough to Europe" for 

No. 113, dated the 6th I'cbruary 1873. two years under medical advice. The loss of this 
ex~cricnccd oficcr's scrv~ccs will be mucll felt, and 

they will be dificldt to  replace a t  the present moment. I llave had frequent occasbn to 
record my appreciation of this oficcr's professional al-~ility, and the I~enrty and effective aid Ile 
has always renderrd during the timc he has been attacl~ed to this oflice since March 1869. 
Captain Murray's report of his A r c h z l o g i ~ l  pursuits in the Hirnalay:~~, now under snbmission, 
will, I doubt not, add materially to his r cpu ta t io~~  as an admiral~lc pliotogrnpl~er and keen 
observer. H e  took the  silver nicdal prim a t  thc Calcutta photogmpl~ic exhibition of the  
present year for a very excelleut scrics of vic\vs iu Casl~nlere and Nol.tlrcrn Iudia. 

644: This branch of my head-quarter's officc undcr the ablc and very energetic superin- 

Photo,o~npI~ic Brunch. 
tcndcnce of Captain J. Wate r l~o~~sc ,  Assistant Surveyor 
Geueral, has morkcd most sntisf:lctorilv du r in r  the ~ a s t  

year. Botli the and quautity of the out-tarn is much improved, and* no effirts cave 
been spared to meet the urgent denlauds for the  immediate reprotluctiou and issue of tlic regu- 
lar snrvey and special maps nud o(11cr snbjocts for all b~anchcs  of thc public service. A t  t11c 
recent exhibition of the Beoffal photogmph~c society, the silver rncdal for the best serles of Indian 
subjects n7ns awarded to  tlns office for a collcctioo of fine photogral>hs of Indian jewelry, mosi- 
cal instruments, &c., origiually prepared for the London Internatioual Exhibition of 1872. 

65.  A detailed report on the workiug of this bra~ich is givcu in  Appendix F. The gene- 
ral results obtained arc as follows :- 

-- 

Nunlbrr or $ ~ $ ~ : ~ r  Silver prints. cornl,lclc mpiua 1 -- ( I p c i n t N .  I R~uknnn. 

Topaprapltierl rind Rercnsc S u r r q  
Mops sod Chnrls ... ...I 

Dislrict and gcncrol mnpa Cilg nnd 
Carn~aornent plnus . . I  100 

trnnskrs ... ... 

Of 1110 Rerrt~us  Somcg Blopa 3,iW copies wrrc 
~tr iuled rmrn rinarlnlie lrnnsfon. 

Or Dinlrlct >lops 1,OSO eopics ae rc  prloted 
from Auoslclie trnoskr. 

01 rnisccllnucooe maps 86 eoplcs rscre 1rom 
A l l n a l ~ l i e  Iranslcrs, ond 2210 copies born 
Zincoyxphr. 

i I I I -. 

GO. Captain Waterhouse has becn indefatig.zlle in  his cudeavo~~rs  to worli out aud apply 
New Photocollotypo Proce~o. to  cartography all the latest improvements and cspccislly 

the  new " photocollotype" process, n.liicb promises to 
becomc of great importance and ndvautage, and has fairly succce~lcd i u  his efforb as mill be 
seen from the beautiful specirneu map of a redoccd Atlas Sheet attached to  Appendix F. H e  
has had many difficulties to overcome in ascertaining the conditions of successful working in a 
tropical climate, as well as of ol~t~aining or manufactoring the necessary inks and appliances 
esseutial to secure succcss, but  with his usual energy aud perseverance, he has by a contiuaed 
series of cxperinlents and careftil study of each step of the proccss, workcd out cvery detail, and 
has produced seseral very beautil'ul inl; prints from the '.' insoluble gelatine films," on which 
the origiual sul)jects mere copicd by thc p11ocogmpLic process. 

67. I n  the descriptiou of the process given in Appendis F, Captain Waterl~ouse has 
fully detailed the advantages 1il;ely to be gained by the adoptiou of the  process iu this office 
for the reproduction of all kinds of' subjects, both in line and half touc, a n 1  thus rcplaciug in 
many cases the slow nod costly methods of lit l~ography xud silvcr priutiug for sucll subjxts  as 
are not susccptihle of being reproduced b y  photozincogmphy. Ry  its means the fiuest and 
most delicate snl~jccts in  line, such as manosclipt maps or pcn snd iuk dra\vings, e~~grav ings ,  
&c., may be copicd with illimitable accuracy, clearness, and sharpness, and \vill thus yield x 
jkr more perfect transcript of t,he original than the compamtively coarse process of photoziuco- 
grnphy. The most important advantage of this process, howevcr, is the facility i t  affords for 
malang copies of colored or tinted drnmings and also of ordinary pbotogmphs from nature. 
Such solijccls cannot be rcprodnced successfully by pbotozincogmpby, and therefore must 
either be litl~ographed or photogmphcd iu  the  ordinary manncr, both of m l ~ i c l ~  methods 
iuvolvc a loss of time, and a n  cspensc whicll in many cnsrs is quite prohibitory, 
but  this apl>licatiou of tho proccss will enalle the  Photogrnphic Office to supply 
any  dcmnnds for photographs to illustrate reports or any other purpose, mit,h the utmost 
rapidit,y and nt  the emallcst posaihle cost. The process also o f i r s  cstrnordinary facilities for 
color printing, but  the devclopmc~~t  of this application must be postponed.until perfect success 
is :~t,tnined in thc gencrnl working. 

68. A very cxccllcut collection of engravings,, photogmphs, pl~otozincogmpl~s, lit.ho. 
g rap l~s  and chromos, llns bccn made undcr Capt.nio \Traterhouse's suprriutrndence for 
t ~nsrnissiou to tllc Vienna Exhibition, which, i t  is Loped, will uphold the credit and reputation (1 t l ~ c  department. 

?.- u 6 



69. Captain Waterhouse's services are most valuable to  this Departmeut in  every way, 
I desire to bring tho same promiuently to the notice of the Government of India as meri. 

ting. every commendation aud suitable improvement in his grading or Departmental position, 
for which he will be specially recommended. It would be impossible to find a more able and 
zealous coadjutor, or an officer more deserving. 

70. Regular quarterly despatches of all mnps, plans, aud chnrts published by this Depart- 

Despntcl~ of mnps to the Iudin Officc. ment have been made to the India Office, 
London, to  the extent specified in the margin. 

9th Joaunry 1872, 1,650 eouplete mops. charts, kc. These maps comprise the results of all the 
4th April ,. ~. .uo  do. do. imperial surveys of India in the Topographical, 
1st dely 1,160 do. do. 
4th October :: 2,200 do. do. Revenue and Trigonometrical Branches on - every s a l e  onwhioh they are published. Of 

TOFU 7.450 mops, plnns, cllnrts, &c. .- all the large scale plans and maps, from 10 to 
30 copies are usually sent to  the India Office, 

while of general maps, on various geographical scales, a larger number are forwarded in the 
helief that maps suited to purposes of general reference mill be more useful and better appre- 
ciated in England than the special ones on large scales. 

71. As the cost m d  labor of coloring, more especially the large scale maps and plans, is 
very great, i t  is very desirable that  some expression of opinion should be obtained from the 
India Office as to whether any demand exists for these publications on large scales in England, 
and whether they are easily provided with convenient space a t  the Geographical Department 
of t l ~ e  India Officc, and are accessible to the public, otherwise i t  may be advisable 
to  reduce the number of copies of ench description a t  present despatched. This point mill be 
ascertained for future guidance. 

73. Duriug the year (1872) the issue of maps to Government officials and sales to the 

Snle nnd issuu of mnps in Indin. public through the several agents, as detailed in the 
follo\ving statement, show m increased demand for the 
publications of the Survey Department :- 

- - 
( I I 

Number of Value or sel- 1 mnps. 1 ling price. 1 

62,718 * Thia does not include thoapcciol mnpa print- TOTAL . 37,35i* 1 1 eJ. for Locnl (:ovetnmcnts and vmioua 
Do nrtmolltr issued From the Lithograph~c 
ol~8l'llotorincogmphie Branches. 

-- -. - - -. .- - - -. - - - - - - - -- - - .. . . .. ~ 

7 .  Tbc correspondeoce and bosiuess councctetl with this growing duty of supplying maps 
gratis on the public service is very severe, entailing all amount of work and an expense for mount- 
ing, b i n d i ~ ~ g ,  coluring, and postage which this office is no longer eqnal to cope with, or to provide 
thc funds rrom the Departn1ent:~l Budget for gratuitous issuc to such an extent. The cost of 
I ) ind in~  and mounting map3 supplied ad l ihi lsm to every Government official, who i ~ c r n l ~  taltes 
c.llargc of an npl~oiatrnent, has now risen to n vcyy considerable sum monthly, and i t  becorneb 
a question whether, ondcr the existing financial system of every tlepartment paying for its 
nn7u wants, this office ought to hcnr such heavy collnteral cxpenscs in  addition to givi~rg away 
its own maps. Tllr ml~olc system of thc issuc of maps gratis rcqnircs consideration, nnd 
11ropns:'ls mill be made tbr ~.clicving this office of t l ~ e  entire duty and transferriug i t  to the 
:~gcnts. 

74. Tllc cash :~ccount co~~rrcctctl with map s:~les I I ~  to the 31st December 1872 is given 
wit11 n l q ~ ~ ~ n ~ l i ~  (:. The tcltal Rum pnid into 1.11~ Tre:lsrcry during the year amounts to 
lis. 11,:3.'.1.-3.7, an11 a Cltrther sum nf a11or1t Hs. ~1.,000 i s s t i l l d ~ ~ c  by nlnp sales agents in different 
,tarts nC thc c ~ ~ u ~ r l r y ,  which, as snon a s  re:~liscrl, ,rill :dso bc deposited in the Treasury. In  acrnrd- 
: I I I C ~ .  with the i ~ ~ s t r ~ ~ r t i o n s  O F  thc Comptroller (;cncr:~l of Acconnt.~, no cash bulm~ces of nny 
liinrl arc now kcl~t, at t,rcclit of this ofiicc. ill t l ~ c  B:~nlc of 1Irng;~l ; and for a11 sums of nionc*y 
1'ai;l into thc Tr~~aqnry on (:nvcrnmc.l~t ar , ro~~~!l ,  tho recciptr are at  once forwarded to th' 
Cunlptrullcr Gcocral, and t l ~ e  transnctionearc th11s closc<l. 

-. 
1 J The nl~ovr fc)l.n~c :I I~rirf 1)11t irupcrrcrt g e n ~ m l  review of the various transactions in the 

ndn~inistrntivc ntTicca, nntl I prncc~brl now to tlescril,e in dctail, what has Lcvu pcrfurmcd by t h ~  
Esccntivc E*!nl~li.;l~mc-~~ls in thc Yirl<l 

To Gover?~nent officials issued pn 
8erv1ce , ; 25.890 

To Geographical Department, ' 
India Office. London 7,450 

43,421 

11,460 

7,837 

To Agents for sale to the pltbllc 
and ~ssue  to Government 
officials ... 

I n  1871 the total  number of maps issued 
and sold wae 29,970, and the inouey 
vnlue wnsRs. 52,636, exclusive of those 
sent to the Superintendents of Revenue 
Survey Office. 

4,017 
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E X E C U T I V E  E S T A B L I S H M E N T S .  
NO. 1.TOPOGRAPHICAL SURVEY. 

76. Cantain Charles Strahan. R. E. Depatv Superintendent, in  charge of No. 1 Survey I~av-  . " .  
ing ohtGned furlough to  Europe 

Portions of (iwnlior (Siudinh's b l ~ i t o r y ) ,  with interspersed portions of L, Holknr, Kotab. Touk, Jhal~vnr, nod Kurwai Native Stntcs. y G. 0. G. (3. No. 983, dated 
the 4th November 1871, de- 

S T ~ E N Q T U  08 PARTY. Fleld wort creeutad I,, livered over charge of the party, 
6qURIC milea. 

Onptniu Cha~.les fitmbun, R. E., Dep~rty Super- ' of the streugth as per margin, 
iuteudeut. 3rd zrnde, ou f u r l o u ~ l ~  to Eumrre. from to  Lieutenant Holdich, R. E., . . 
the 3rd l ~ e c e r ~ ~ ~ c r  1Bjl. Tooogrnphy. Triooguln(ion. Assistaut Saperintendent, on 
Li~uteunnt T. H. Holdich, 1 t .E .  Assirtaut Super- 

... iutendcnt, 1st grode, officinting ill clrnrgc 61 2,040 the 3rd of November 1871, 

... Mr. .r. H. Uolst, Surveyor, 2nd grndc 63 2,160 whd conducted i t  from Mus- .. R. D. Fnrrell, ditto 4th . . . . .  271 soorie into the field. The .. C. A.  Scnolnu, Asst. Surveyor, 1st . . . . .  300 .. G. K. Alluutt, ditto 3rd . . . . .  337 
.. S. D. Rvnn. ditto 3rd . . . . .  270 

operations of thc season (1 871- 
72) lay in  the blocks of De- 

- -. 1; W. J. ~hrnelius,  ditto 4th ;; ... 395 greee Nos. 8 and 9 within por- .. C. T. Templeton, ditto 4th . . . . .  218 tions of the Native States mar- 
ginally named ; the triaugula- 
tion in advance was carried over 

... aon~n Persllnd .,. ... 304 the Square Degree No. 10, 
Abdel Snmed l<hou ... ... ... 254 

... Abdul Sobhnu ... ... 60 chiefly consisting of Jhalra 
Clrurnr~rur~ Loll ... ... ... 150 Patau and Tonk, Rajputaua 
~ b d u l  QUKW ... , . . ... 97 Agency States, defined by the  - 

Total Sqanre Miles 2,780 meridians 76" to  77", Lati- ... 
- - tude 24" to 25", and the topo- 

graphical detail over the country 
within Longitude 77" and 77" SO', Latitude 24: and %5', mith a small detached area east from 
Longitude 75" and extending to the Betwa River, or up to  the Longitude 78' 16' nearly. 

77. The total out-turn for the season, as made up by the several assistants, is exceediuglg 
good, amounting to 2,780 square miles of final topography, mith triangulation in  advance of 
details of 4,200 square miles. 

78. The eastern portion of the area brought under final surveys embraced tho left bank of 
Renlnrl;s on tire couutry Runlly wrveyed, the Betwa River in the Mangouli Soubahdnree to  the 

extreme limits of the assigned d~visiou for surveys on  
the parallel of 24" near Sirouj, aud is described by Lieutenant Holdich (vide extracts iu  
Appeudis) as an intricate forest-covered country : the  remainder; or main block of topography 
accomplished, was along the  Agra aud Indore Road around Goonab in the  District or Souhah 
of Bajraugarh through difficult ground ; on the north, or towards the head of the  Kunu 
Valley, the  grouud is covered by a mass of precipitous scarped hills overgrown with heavy 
scrub jungle, while to the south and westward the  couutry slopes away to  the  Parbati River, 
and is'overgrown witb grass and heavy forest, in  whiah water is scarce, and the population 
rednced to  a minilnun1 by constantly recurriug famines. Both the square degrees above spcci- 
tied have thus bceu well completed up to margins. 

79. Thus, from tl~ecornmeucement of thc G~valior Survey in  18GO-61, no less than eight 
square degrees of couot,ry l~ave  been completed, extending from the parallel of 28" to the parallel 
,,I 24", and confined by the British districts of the North-West Provinces on tho cast and the 
rncritlian of 76" on the west,, coml~rising a h a ~ t  32,000 6~Uare miles. The chicf portiou of 
Siudiah's territory has been nccornplisl~cd, and the 1 inch maps published. For this purpose 
all the old sheets of the earlier seasons' survey rendered io color nud brush shading, had to  he 
redrawn a t  heed-~uarters for reproduclinn by thc photozinco process, and I om happy to say the 
whole of these arrears have heen cleared off and the entire series of maps issued in  a 1111iform 

l lnndisor~ ,  Augur, Oogeiu, nnd hlougouli. 
style. There are fitill some interlaced and detached por- 
tions of lhc Soubahs, ns per n~argin,  ren~ainiug to  I J ~  

takcu up, which \rill fall withiu t l ~ e  Bhopal Agency survey, whilst the Gn~nlior Party mill 
now meet more mitb the Hqiputnna States lying within the limits before descril~ed. 

41). lutcresting ant1 valuable notes, descriptive of the country t ,hrougl which the scnson's 
,,pcrotions extcndcd, by Lieutenaut, Holdich and Messrs. Bolst and Scanlau, are given iu the 
ApI~rndix.  

31. By thc season's tr~nngulatiou 430 positions were fixed and 334 heights dotermined by 

Prnfesciolrol rcrults obtninrd. ol~ser\~atious a t  78 stations ; the average linear error for 
sides of secondary and minor triaogles being 2.7 iuches pcr 

",ilc, and for sidcs of intersected l ~ i n t s  6.5 inches per mile. It is satisfactory to find that  the 
:average ~lr~rnbcr of plauc tal)lc f i r i n p  for lhe detail topography was 10.5 per square mile. 

s&. The b t a l  cost of the  senso~~'s  operations, including all charges for establishments 

p ~ t  of the scoaolr's operntions. 
aud continpeucies, 110th for field aud recess work, 
;~mouuts  to Rs. 54,527. 



83. Great credit is due to Licutenallt Holdich for the very satisfactory mnnner in wIlicll 

Opinion. 
he has conducted the duties cntmstcd to him, duriu? tIlir 
first ycar of his charge. The delineation of his topo. 

graphy appears to  have been well maintained in the hilly, rngged, and forest clad, as well as in 
tllc open cultivatcd tracts; the worlr 11% bccn systcmntically squared up, and tlie wbole of tile 
records have becu completed and rendcrcd in a satisfactory and masterly manner. Lieutenallt 
Holdicll has served a long apprenticeship in the Department as an Assistant Superintendent, 
and I~eing both highly qualified and energetic, is most deserving of n higher grade than the one 
in which be is still serving. 

84. Lieutellant Holdich acknowledges his indebtedness to Major Martin the Political Agent 
a t  Goonah, for valuable advice and very effective aid rendcrctl to the sulvey througllont the 
season. I n  the Kotali S t a h  little or no assistance was rendcred by the native officials, and 
great difficulty was, in consequence, experienced in carrying the triallgolation throngh it. I n  
other States there has beell great improvement this season as to the assistance reudered to the 
survey officers. 

85. During the cnrrent season the topogmphical delineation of the country within the me. 

Future opcrntions. 
ridians of 76" 30' and 77", and parallels of 24" and 25", 
or Degree No. X already trinngul:~ted, will be taken up, 

white the triangnlation will bc advanced westward from longitude 7G" betweell the same 
parallels into Degree No. XI. 

86. To provide a sufficient and convenient field for No. 5 Survey, Bhopal and Malma, ad- 
joining on the south (vide paragraph 99 of printed report for season 1870-71), and to relieve 
the Rajputana Survey (No. 7), immediately adjoiuing on the west, of some of the immense area 
originally allotted to it, i t  has been found necessary to  extend the operations of No. 1 Snrvey 
westwards of its original meridian of 76" through Ncemuch, Odeypur, and Sirohee, and to 
reduce i t  southwards. This party, therefore, mill in consequence be confined iu future between 
the parallels of 24" and 25'. 

87. By  this arrangement each of the three parties working in the Rajputana and Central 
India Agencies, will l~ave a convenient sized field of operations I~efore them without clasl~ing, 
and sufficient to occupy such establishments for several years to  come. A new index map has 
been to show this distributiou of area. 

88. The fol1omin.g changes in  the personnel of tbis estnblishment llave talten place during 
in the year. Lieutenant Leach, R. E., who was nppointetl 

to the Department in Novcml)er 1871, having cornpletctl 
t,he special duty in which he mnsdetached with the Lusl~ai  AIilitary Expedition on the Eastern 
Frontier, joined the party in the month of Jnnc  Inst, and bol i  part in the recess duties. Mr. 
Allnutt, Assistant Surveyor, was permitted, a t  his own request, to resign his appointment from 
the 1st June 1872. Mr. Ryan and Sub-Surveyor Choramun Lall mere transferred to help 
to raise the new No. 2 Khaudesll and Boml~ay Native States Party. To fill these vacancies the 

Assist:~ut Surveyors ma~xinally named, werc appointed 
J' H. O'Brien' lst 1ai2' to  tlle Department, and posted to this party to corn- ,, IV. N. Kelly, ditto ditto. 

plcte the sanclioncd scale of European Field Estoblish- 
ment. The party is now in a very efficient statc. 

Eo. 2.-TOPOGRAPHICAL SURVEY. 
KEANDESH AND ]JONBAY NATIVE STATES. 

89. This party, which was originally employed iu Hydrabad, tlie Berare, and Ccntrnl Pro- 
vincesauddisba1~dedi1~1870, was 

District Kbnudcsh. Dolnbay Preridcncy, portions of the Nntire Stntcs of nRnill revived tile orders 
Holknr, Sin<linh. Bur~vnni, and Dhnr ol' the Hnjpotnnn Politicnl Agency, nnd 
Allir;>jpur, Hnjpipln, LC. of the (;overnmellt of India, 

marginally citcd, for the topo- 
Prn~~orn or PAUTT. grnl~hical survcy of the hilly 

F. n. Oirdlrrtone, Elq., 0fici:lting Dcputy Superintendent, 3rd gmde, in of the of 
cbnrgc. deeh iu thc Bombay Presideucy, 

Alr. I*'. A. ~ c ~ ~ c t t y ,  Sarvr~or, 1st gnde.  chicfly situated betmeen the 
., P. J. Dornn, As~istant Sa~.vryo~.,  3rd g~.ndr. 
,, W. C. O. Ilarckly. Uitto .4tl1 grntlc. 

Tnptce nut1 Ncrbudda Rivers, as 
well as of the Native Slates 

Srrb.J' trrcejo~.s.  adjoiuing Khnndcsh on tho 
nortll and north-wcst, as alluded 

Ounrph n'nmou. 
I;cc~lt,$v Won~on. to in l~aragrapbs 34, and 77 of 

my ~wintcd last rcnernl revert " .  
Dcpart~nent o f  A<~.ict~ltora, Rcrrnur rind Cornmcrcc lcltcr No. 103, rlc~ted for season 1870- ji. 

6th % ptc~nber 1871. 
00. The chicf olljcct of' the 

dcl,\~tation of this party is, f<>r n prnpcr tol~ograpl~ical survcy of the nativc null other hilly st:~tes iu 
tllc, Uo~nbay Presidency, wliicl~ i n  tllc nortllern clivisic~o liavc I~ecu lelt ontoucl~cd h r  so many 
!-caw pmt,, and to supply gcogl:il~l~icnl m:~tcrials 1i1r tl~osc sl~ecta of thc Atlns of Indin, which thr 
~, lwra t in~e  of the R c v e n ~ ~ e  S~,ttlemeut Departmel~t I1:lve hccn ~~rlnblc to render, and wilich for so 
nlnlly years have remained blank on the indcx map of thc ludiau Atlas. 

2Y4 



91. The  area a t  present allottcd to  this survey, extends from tlie Taptee River northmafds 
60 tlic soutllern face of the Vin1111y:r range, or fromaboot Latitude 21" 0' to 22' 30', and t'~.om the 
westcrn boundary of the District of Nimar in about Lougitodc 76" 10' to  aljout 74" l5', or to  
l.lic eastern limits of tlic Gnzerat Survey under tlie Trigouo~nctrical Branch of the Department. 
This tract comprises thc continuatiou of tlre S a t h p ~ ~ r a  raugc aud other isolated hills soat11 of 
the  Taptee, as far as the limits O F  t l ~ c  westcru gllits and is vcry little Itnomu indecd. The  
southern portion of Khandcsh, consisting of t l ~ c  opcu cultivated n ~ i d  revenue-paying tmcts, bu t  
of whicl~ uo reliable maps exist, is o l ~ c ~ i  to futurc enqniry, as to tbc necessity or otherwise of 
further topograpl~ical operations, or as to  the 1)ract.icability of ntilising thc Bombay Settlemeut 
Officer's mcasuremeuts, with a view to the production of tangiblc maps of reference for general 
engineering, revenue aud other purposes. 

92. Owing to  the reductions elfected iu  the strcngth of thc Department.duriug the year 
1S70, cor~sidcrablc dificolty was espcrienccd iu drafting Ditfieulty erperieuacd iu rccruitiug the 

party. cseu a small number of efficient assistants from other 
surveys to start the advance triangulation in  Kl~andesh, 

and i t  mas only towards thc close of the  ycar (Deccmbcr 1871), aud a t  the cost of materially 
reducing the strengtli of other barely cflicicut surveys, and co~isequeotly their working power 
and cost per squnrc mile, that  this party was reformed as above described. 

93. Duriug this first season, and for the  purpose of breaking gronnd,it  mas notpossible to 

Seasall,B operntionsnlldout~turu~ 
effect more than thc completion of a suEicieut a ~ n o u u t  of 
skeletou trianrulatiou on wliicli to base the topopraphy - . ., 

afterwards. W i t h  this object i n  view all the coaut'iy from the meridian of the ~ i ~ a u p i s u r a  
Series of the  Great Trigouometrical Survey eastward, as far as the tiouudary of District Nimnr 
already surveyed, or from tlm meridian of 75" to 76" 10', mas reconuoitred, aud thc triangulation 
of an area of about 4~~940  square miles effected. 

94. The initial clemcnts for this triangulation mcre obtained from the Khanpisura Series 
stations, Argaon, Ajne, Uabakor, Jclalabad, 'l'ikree, Baumuugur, and Mograba, situated bctrvcen 
tlie Taptec aud Ncrbudda Rivers, aud the net  work was thrown to the north of the Nerbadilu 
River to the full limits of the survey, where i t  will counect with the Bllopal and Malwa opcra- 
tions e little south of tlie city of Indore, nearly ou the parallel of 22" 30'. 

9.5. Observations mcre taken a t  137 stations, from mhich 89 1 points, or on an average nearly 
1 point or station was fixed iu  every 6 square miles of ground, aud 589 lieigllts were detcrmiued 
trigonometrically, giving on au average I height for every 3$ square miles. 

96. The ground over which the triangulation was co~idocted was iu parts very hilly, forest- 
Reloerks on tllo couutry triallgulatcd. clad and unpop~~latcd, especially iu the southcrli portiou, 

along which runs tlic mniu mnge of t l ~ c  S:~t l~pura .  Iz 
was found to  be highly nialarious up to the ~nidtlle of Pebro;~ry. Provisions and watcr were scarce, 
Kotnh-Lntitudc 21' 30' 6" and l ~ a d  to  be carricd about for the survcy camps, 

Lougitlldc 75 51 30) Hcight3*000 which, together with the "cry high pricc of labor 
Huri-Lntitodc 21' 31'37" 

3,0f3 
and of every necessary of life, has entailed a 

Longitude 76 51  6 sevcrc capcusc, especially for the first starting aud 
I)ista~~t 32 inilcs from tile Great 111dioo Peniusuln equipment of a new party. Several plate:~ux mcre 

Railway Stntion of Rnvercc. discovered, mhicll are described by the 01Rciatiug 
Deputy SuperintendedB as possessing a dcligl~tful climate cvcu in the mouth of &fay, and eii- 
tircly frce from hot minds. The most important of these arc notcd iu tlie margiu. 

97. Thc highest hill fixed by the season's opcrations is t l ~ a t  of " Pauchpaudin, : " heiglit 
3?522 fcet, Latitud. 21" 19' 5", Longitudc 75" 40'  34" ; the uent iu importance is thc] sacred 
11111 of ' I  Tasdiu " lk&lit 3,389 feet. T l ~ c  cl~aracter of the couutrg mill, homevcr, be better 
described ucxt senson, wl~on the topography has been laid dorvu :tnd evcry nook aud corner 
visited, as i t  must IIC, by thc dctail surveyors. A few notes mill LC fouud iu the Appendix. 

93. The cstal~lisl~mcut, ml~ich erpericuced an uuosonlly 11c.zvy and difficult scasou's work, 

neccsa dul.ics. repaircd to t,he ren~lczvous a t  Bhosawul by the begin- 
ning of Juue, from mhencc t h y  proceeded to RIussoorie, 

wl~ere the recroit,ing of thciPIicaltli, as \re11 ns tlie completion of t l ~ c  orga~iisatiou of a full party, 
conld llcst bc arranged in couccrt with the other csecutivc olliccrs a t  tliat place. T11e usual 
Iuofcssioual cornp~~tnt io~is  mcrc complctcd. 

99. T l ~ c  total cost of the season's operntious Troni thc t imc tlic cst;lblishmcut :va5 111- 

Cost of the 8cnso11's opcrntious. a ~ ~ g i ~ r n t e d  (Deccmbcr 1371) l o  Scptc~uber 30th, a ~ n ( ~ o u t s  
to Hs. 37,0D7. 

100. Thc t r iau~olat ion coml)lctrd iu a d v n ~ ~ c c  b r i ~ ~ ~ s o l f i c i c n t  tonlI;)rd a I~nsis for tllc detail - 
Progrnmlno Tor lllc c!l!.rcllt season. 

survey Ihr tile ucnt two scasoue, thc ~ u l i u  portiou or  tlre 
pnrt,y \vill I I C  cniployu~l oil the tnpogmpbicnl deliuentiou 

of t,hc couutrjr mit l~in  Lntitucle 23" 16' to 81" 46, Lonnilu,lc 76' to 76'. 'k'l~c cnecotiv~: offi<.er 
i n d  one assist'ant will takc n small porlion o f  t r i an i~ i ln t~oo  rcm.lini~~:. to IJC cdmpleted I.:I;~ 

of Longitode 7G0, and also till up wliatcvcr minor qdilitional poi~its Luny be fouud necessary in 
nuy of thc tri;tnglcs of the past scnsou. 



101. The party has now been raised to full strength by tbe  several transfers and postings 
marginally noted. These with- 

ADDITIONB TO TUB STBEIGTQ OF TEE PADTY. drawals require the  trainiug of 

M,: R. W. Chew. Surveyor, 3rd grnde. from Nu. 3 Sarvcy. 
new ageucy, and to  eusuie a 

,, A.  G. Wyntt. ~ s s t .  Survr.. 1st grudr, frum ,. 4 do. fair out-tom of topography on 
,, T D. Hyn~i, do. 2ud grnde. from ,, 6 do. each party during the current 
,. Q. T. Lnrnbcrt, do. 4th grnde nppoiuhd 1st July 1872. season, new hands have heel) 

Sub.Surveror Shnik O~ner fm~n No. 4 Survey. 
Do. Chummun Loll from Ho. 1 Survey. carefully selected and appointed 

to  fill up the vacaucies ; hut it  
is a tedious aud expensive task to  train Topographical Snrveyors, nud though every precaution 
i s  taken to secure only the best men, aud only those who show consideraljle aptitude for the 
\rrork, i t  seldom happens that  a good topographer is fully trained or returns a full aud suffi- 
ciently reliable amount of work for his pay in less than three or four years. 

102. The skeleton out-turn of the season is good, considering that  the party just raised was 
employed in  entirely uew and difficult ground and iu a 

Opinion on the senson'e ont.turo. new Dresidmcv; much credit is due to  the Otticiating 
Deputy Superintendent, Mr. F. B. ~ i r d l e s t o i e ,  for t h l  energy displayed in the  formati011 of the 
establishment, and success aohieved iu overcoming the  many ditficulties.he had to  coatend agaiust. 

103. The party suffered considerably from fever :hroughout the  season. Au outbreak of 
cholera also took place, and one Assistant Mr.  Doran, was totally incapacitated early in the 
season, and obliged to  take nine months leave under medical certificate, and is uufitted for field 
duty during the  whole of the  present season. 

104. I record these facts simply t o  shew what affects progress in  this country, and the 
precariousness of such operations in many parts ;rf Indin. 

NO. 3.-TOPOGRAPHICAL SURVEY. 
CENTRAL PROVINCES AND VIZAGAPATAM AGENCY. 

105. The topogmphy in continuation of the  previous season's operations was takenup in these 
mild States from the parallel of 

Port io~s  of Dastnr Stnte in the enstero pnrt of the Central Provinces, nod 
# Jeypur, Nndgul, Pnncbpeotn nod Vizinongrnm in the Vizagnpntam Agency, lS0 301 and 
Mndrnu Presidency. wards to  lS" 15' with a small 

out-turn OE 
portion to  the east lower south 

STBBNOTII OP PUTT. Tanocrorrb~ to  18". and limited to  the  west 
Col. G. H. Saxton, Depy. Supdt. 1st grnde, in 6poorernileeaod and east by the meridians of 

cbnrge ... ... . . . ... 40 [ inlfrpololion poinls. of 8 l o  30' and 83" I()', the tract 
of country immediately due 

blr. R .  W. Chew, Surveyor, 3rd grnde ... 341 spunre miles. 
,, J. Hnrper, d o ,  do. ... 246 do. west of Vizianagram. The tri- 
., J.  A. May. do., 4th pride 240 dc, augulation of this party being 
,, F. Adorns. do., do. 262 do. very much in advonce, there 
,. T. E bI. Clnndios, Asst. Furveror, 2nd grnde. 329 do. .. \V. F. Pettigrew, do.. 3rd (lo. 243 do. was no necessity to extend i t  
., A. Cooper, do., 3rd do. 282 do. further during this season; the - Deputy Superintendent, Colo- 

Totnl ... 2.003 Square J l i les  nel ~ ~ ~ t ~ ~ ,  was t],erefore -- - 
chiefly employed in inspecting 

the  work of his detnil parties, and rendering them such help as they ueeded from time to time, 
and his attention was also given to  fixing by interpolation, within the  triangulation of pre- 
vions seasons, where required, additional points to facilitate the work of the  plaue tal~lers. 

106. Tho whole seamu's operations lay through hilly, inhospitable, unhealthy, and very 
~parsely  in l~a l~ i t ed  country, 2nd 

Dercription of Couotr~. is described as some of the wild- 

HILL sTATIOS. Latitude 16" 12' 61, Aeieht B,300Bct, 
est and most difficult in this pro- 

{ I.on~itt~(Ie 82  58, 16;) vince. Some of the rauges of 
KEVERLA L.ttiludv 16' 11' 2 

Do' { ioogitudc 62" 67' 69' 1 D"5,114 '' these eastern ghnuts attain a 
D o  ( Lntitarlc 18" 23: 28. 1 height of over 5,000 feet above 

P t s r n u  ( I.nnpit~~de 82" 66, 6' ) 0' ,, sea level, amongst which are 
Asvr Lst!tn#l~  18' 13. 41') { Lolliitucle 82' 45 69') 6'500 the Galikontla and Keverla 

Hills: the Hill of Sinkmmkonda 
(5,900 feet above sen level) 1s situatccl within tbe season's worl; ; ?.i(Ie .margin. Tcak forest3 
were found west of the Kolnb River in the S u n k o ~ n  zemintlal.~., a tlcpendency of the nustar 
Stnte. T v o  coneidernhle rivers, the Kolat, and the Sileru, running in a s~~ath-wester ly  directio~i 
o wards the Godaverg. 

107. The  aren of final topography ol)tained covers nu srun of 2,003 squarc miles for Atlas 

Srnmo's ont4ur11. 
shcct No. 93, all of which, the Deputy Superintendent 
stntes, is corefully e ~ ~ r v e y e ~ l ,  ant1 tbe naturc of the pronntl 

well nlld faitl~fullydcli~~eated in the season's maps; in t ic t ,  that oficcr charactcrises thedchilsurvcy 
RS of the  highest stnndord yet, attaincd 11.v his party, nrhich is very enco~~raging.  A good step 
has Iwen taken iu advnnce in denlinp with the extenei\-e area rernni!i/np iu this acighbour8ood 
for 6UIVeL, A f e y  yeeons more will I,rinx i t  as far south as t l ~ e  (;odavery Talooks and Raja- 
monrlry ~ s t n c t  llmlts of fomer surveys, i n d  the triangulation mill now counect on the Grcai 
'JJ+nornetricnl B d e r  Longitudinal Series, extepdiug along the parallel of 18" north Intitudc. 



R a t  there is still n very large area remaining to be provided for west of the meridian nf 81" 31) 
as f i r  as the limits of the Chanda District of the Central Provinces, cousistil~g of vnrious 
zcmindarics, all of the very worst physical aspect. 

108. Tl~eodolite observat~ons mere taken a t  4 2  stations, hy wl1ic11 109 ddi t ional  points 
werc fixed within the triangulation of previous seasons, and the elevations of 99 poiuts were 
trigonornctrically decermined. 

109. The whole party returned, during thc months of April and May, to  recess quartcrs a t  

Recess duties. Ootacamuud, where the usual mapping and computation 
mere completed. 

110. The total cost of the  season's onerations under the heads of establishmcnt and contin- 

Cost of tlrc sensor's opcrntions. geicics, amouuts to Rs. 62,615 from 1st  October 1871 
to 30th September 1872. 

111. Consideriug the uature of the country hrought uoder survey, which is mild and un- 

Relllnrks on tllc scnwu,s out-turo. 
healtby in Lhc cxtreme, and t l ~ e  shortness of the  period 
when alo~le the party are able to remain in the field, the  

ont-turn is a fail. average season's work, aud i t  has been well squared up, and rendered in a 
compact aud satisfactory form crcdital~lc to the whole party. 

112. During the present season (1872-73) tlle trianqulation in  advance mill he completed 

Progrn~nlnc for Ensuing season. 
and filled up with additional points down to the parallel of 
17" 46', and the topograplrical delineation of the couutry 

bctweeu 18' aud 18" 16 '  in continuation of last seasou's work will be completed as far as possible. 

113. Mr. R. W. Chew, 3rd Grade Snrveyor, long the senior assistaut in  this party, was ncces- 
JIr. Gm. Vol~rler Deck, 4th Grade Assistant Sun,eyor, from 1st July 1872. s a r i l ~  a t  'Iosc of 
,, n. Cnmpbcll, the recess semou to hclp to form .. JV. ~ h p u u ~ i ~ ,  1 ~ ~ ~ b . ~ u r v e y o n .  lfronl 3rd lB7' NO. 2 Survey, Khandesll and 
,, 1)011ald Csmpl~cll. , 1 do. Bombav Native States. whrre 

~ , - - - -  
the services of an espericnced Surveyor were much needed, and the uem appointments margill- 
ally llotcd mcrc effected to co~lipletc the strength of this party. Thc Sub-Surveyors are 
promisiug lads from the Ootacan~u~ld La\rreuce Asylum, whom i t  is hoped to train up for Assist- 
nut Surveyorships. I am most desirous of ho ld~ugou t  good prospects to such lads of this noble 
il~stitutiou as may prove qu:~lified to  pass the prescribed emmiuation, and .to offer them the 
chance of learuiug a u  houorablc and useL'ul profession. 

114,. Colonel Saxton states that  cluriug the past season, he suffered very much from climatic 
influence and returned to recess quarters greatly shaken, f i o ~ u  which be has scarcely rccot~cred 
yet. I l e  thiuks i t  unlikely tha t  he will be able to take the field again auother year, as Ile 
contemplates tbrloogh when the results of his curreut seasou's opcmtions are all completed and 
rendered. This oEccr llas had a very long service iu the highly uufavoral~le and u n l ~ c a l t l ~ ~  
tracts which have fallen under his operatious, and he has been won~lcrfully succcssful in main- 
tailling his own as well as the I~ed t l l  of assist:ruts, uuder every description of drawbaclc and 
clilliculty. Reccssiug iu a good hill climate has aloue enabletl the party to erect such out-turns 
,,f work aunu:~lly, and every credit is due to the  Deputy Superintendent for his tact aud a l~ le  
managemcut in thc field. 

115. Uscrul notes by the Deputy Saperiutendeut a~nd Messrs. Harper and hlay, Surveyors 
clescriptivc of the country visited by them, are given iu the Appeudix. 

No. 4.-170POGRAPHICAL SURVEY. 
NOILTII-EASTERN DIVISION, CBNTRAL PILOVLNCES. 

116. Owing to the very unhealthy uature of the countl'y in  which the operations of tIlis 
The Zelnilldnrics or Estntcs 01' Keudn, Infn. Pcudrn nnd Ifnl~till in Dis. 

~ . i c t  Ul,lnsllor; I ' C ~ ~ U I I I I ~ ~  Ra~ngurl~  of Ilistrict Nalldln. Ceutrnl Provi~lecs, lay, i t  was llot allowed a h -  
,11111 t . 1 ~  Tttlook of Sol~ngpur of tlit Nntivc Stnte of Reanh. ally to commellce ficld.work 

S T R R N G T ~  OF PARTY. before the mouth of D e c e n l i ~ ~ ~ ;  
alnjor G.  C. Dcprcc, Deputy Supcri~rtendcut, 1st grnde, 2,100 squnro miles of \ v l l i ~ I 1  till1e the forest tracts 

in clmrcc. triongalation. iu the district of hlandla all(1 
311.. (3.  A. Nr(iiIl, Surveyor, 2nd Qrnde, on lenvc. the 1101.theru portious of tile .. .I. V : ~ t l d , ~ l ~ a t t ,  do.. 3rd do., sick lel~ro frola 31  squnre ll l i le~ ~ ~ l ~ ~ , ) ~ ~ ~  ~ i ~ ~ ~ i ~ ~ ,  are believed 2Drd J n ~ n ~ t ~ r y  1872 to 20th .luue. t o p ~ g r ~ p h y .  
., A.  (4. w p ~ t t ,  Assislnllt Survcgnr, 1st grnde ... 279 ct~tto. to  be co~npnra t ivc l~  I ~ c a I t l l ~ .  
,, A. Jmues, ditto ditto, 211d do. ... 353 ditto. The field caul]) was forlnc(l at .. J. A. liarkrr, ditto ditto, 211d (lo. ... 287 ditto. ~ ~ b b ~ l ~ ) ~ ~ ,  after tile 
,, J. H.  1Vilso11, ditto ditto, 3rd do, ... 300 ditto. 

Hnbon 11. I). I I ~ I ( ~ ,  ~ u ~ i . ~ u r v e y o r  . . . . 2 3  ditto. pletio~l of all necessary ar- 
S l ~ c i k l ~  Eusul Sl~nrccl; ditto . . . ... 350 dittn. rallgemeuts for a long mm. 
Slreikl~ Omcr, (litto ... 
Ij111,oo hf .  S. I)att, ditto ... 

... 2Y0 ditto. paign in a very inhospitable ... 303 ditto. 
I~nnm Shnrcel; ditto . . . ... 136 ditto. COUlltry, the several detaclr. - lnclrts started for thc ground, 

Tulnl rqt~nrc ~uilca ... 2,691 h ~ o P ' l l l j l l ~ .  reslwctively nllottcd to - LJ' the 1 Yth Novcrnber. 



117. ' The Deputy Superiuteudent in  charge (Major G. C. Depree) commeuced the trianrn. 

Country triougulnted. 
lation in  advance from n sccoudary side of thc Jul,bulpllr 
Meridional Series (" Clroria" to  " Biie~ar")  of th r  (:,..,+ 

" U  , - -..... " 
Triponolnetrical Survey, within easy reach from Jnbbulpur, and thus lost IIO time in startlllg 
field-work. The gr01111d over ~vhich he had to t,riaugulnte \vaS the  nort11cr11 portloo of tile 
&landla District embraced the Talook or Yergnnnal~ of R a n ~ g u ~ h ,  from :11)0ut the meridinn 
of 80" 5' eas tmrds  to 81' 15,' and between the parallels of 33' 45,' and 33' 23.' This grouud, 
which may be dcscr~bcd as a series of level plateaus covered with forest and w~thou t  ally 
commandiug penlts, is extremely difficult to triangulate. 

118. V i t h  praisewortl~y energy and perseverance, the  Deputy Superiuteodent, by the end 
of December, reconnoitred this tmct, fixed stations and clcarcd rays to  secure vision between 
points for two series of triangles, one running north-west for YO miles, the other north for 
50 miles, as iudicating their general directions, the  former s k ~ r t i n g  on the  north side tile 
plateau which forms the water-shed bct\veen the Soane and Nerbudda rivers, tbe second 
series s l t i r thg  the  southside of the  same plateau, tbe  two serics to uuite a t  their tvesterll 
extremity, and thus  to form a loop and a test of accuracy. blajor Depree then commenced :~ud 
completed by the 18th of February the observations a t  40  s ta t~ons,  determining the pos~tious of 
272 points, giving an average of 1 point for every 8 miles of g ~ o u n d ,  and the elevations of 166 
points, or on an average 1 height for every 12& squarc miles, and covering an area of 2,100 
square m~les ,  after which he ran 145 linear miles of check-routes to test the detail survey of 
each plane tablcr. 

119. The detail survey was conducted, in continuation of the work of the previous season, 

Area topogrnpLicnlly surveyed. 
through about half of the  talook of Sohagpur, of the 
Hemah State, lying to  the 11ort11 of Amarkantak, and in 

the  north-western portion of the district of Bclaspur (Central Provinces) in the zemindaries 
or estates of Kenda, Lafa, Pendra, and Ifaht in ,  or from Lougitude 91" 30' to 82" 15,' and from 
Latitude 22" 30' to 43" 30'; the  area accomplished being 2,591 square miles. 

120. The  country delineated topographically may be briefly described as the plateaux or 

Description of delineated. table-lands, situated in Sheet S o .  90 of the Atlas, witbin 
and about wl~icli the  sources of the  Nerbuddn. the 

Johilln, t l ~ e  Soane, and the Rlahanadi Rivers take their rise, or one of the great water-partings 
of the drainage into the Bay of Bengal to  tho east and the Gulf of Cambay to  the  wcst, and 
is of a very interesting character hitherto almost unknonu. 

l Z l .  The most important of these is the  Mekal-pat, on which is situated the well known 
shrine of Amarkantak, from which the Nerbudda River rises, and within two miles of which the 
Johilln River has i ts  source. The highest point of this plateau is 3,860 feet above sea.leve1. 
The  second is the terre-plein of Pendra, Cbateesgnrh, and Sohagpur, to  the  south of which, 
a t  an elevation of 2,100 feet., i s  the source of the Soane River. The  third plateau, or level, 
forms par t  of the  Kenda S ta t e  in  District Belaspur, the  waters of which drain into the 
nlahanadi River; Kenda is 1,150 feet above sea level. 

122. For some slight further description of the  country under survey, see extract, in 
Appendix, from the Deputy Soperintcudent's report, but i t  has not, been sufficiently explored or 
examiued yet  to  admit of a full statistical or geographical account being rcndered. A systematic 
account of fords, ferries, and passes has been arranged to  correspond with the  standard sheets 
in  the tabulated form required by the  Quarter Master General of the Army;  this will be ren- 
dercd in due time. 

123. B y  the end of April ficld-work closed, and the  party returned by detachments to 
Jul~l)ulpur, w11ere the depbt is formed, and proccedcd 

Rceese scoson. to  Mussoo~ie for the recess. 

144. The total cost of the season's operations, nnder 
Cost of the season's operations. the heads Establisl~ment and Contingencies, amounts to 

Rs. 53,637. 

125. The total out-turn of the season, viz.,  2,100 square miles of trianculation and 2.591 

Opiuiou ou tlle senson's outturn and cost. 

Mr. O. A. McGill, Surveyor. 2nd grnde. 
Leave, on medicnl crrtificotc, from 18% Novcnl- 
ber 1871 to 29th licbrunry 18iZ. llrjoined 
t h e  purtj  in Ileeess Qunrters on tho 7th hlog 
187% - 

Mr. J. Vnndcrputt. Surveyor. 3rd grnde. 
Lenvc, on nrcdicnl certificnte, Ron1 23rd Jonu. 
ary 1872 to 20th June. 

" 
square milcs of topogr:tphy, is vcry good, and, but for 
the  abseucc on medical leave of t l ~ c  two Senior Surveyors 
(v ide  margin), would have been considerably more. T l ~ e  
loss of tbe tmo best and most experienced Surveyors for 
the  xvhole of the field scafioll was n most serions dmw- 
back, but the excellent arr;mgcmcnts of the Deputy 
Superintendent, which I~ave  sccnrcd, in a very difficult 
country and a t  3 very n~oderatc cost, a fair out-turn of 
work, with an estsblish~nent considerably weakened, 
deeerve high commendation. 



l2G. The fair rnappilig rendered is well executed generally and improved in  rnanr- 
respects ; i ts relative value in comparisou w ~ t h  the rcsalls of other par t~es  lias been scparatcly 
commented on. 

127. There is no Assistant Superintcndent attached to this party, because the exigencies 
of the Department and the great dernapd for cornpetell t 

Cllnnges it1 prrsonnel of pnrty. agency elsemhere will not permit it. Mr.  A. G. \Vyatt. 
Assistant Surveyor, 1st grade, and Sub-Surveyor Sheilzh Omer mere drafted to supply the  
wants of the  new No. 2 S u r v e ~  dnring the mouth of August 1x72. The party was strengtheuetl 

* Appointed from 1st October 1872. 
by the i ~ e w  appointment of Messrs. Rourke and Read," 
qualifetl candidates, and of Sub-Surveyor, Shere Shall, 

to  fill s vacancy iu the subordinate class ot' Sub-Surveyors. 

125. During the  season now current, the Deputy Superintendent, Ma.jor Depree, assistell 

IJ1.ogntmme for c ~ ~ s u i n g  seagon. by Mr. AfcGill, will exccute the triangulation in advance 
of details of the cent,rsl nortion of the Mandla Dis- 

trict, and the western zemindaries in  District Belaspur, (pandaria: Kawardha, &c.,) or between 
tlic parallels of 21" 50' and 22" 45', and the meridians of SOo 30' and 51". The topography 
of the  remainder of Sohagpur (western half) and of thc Amarltan.ntak or Mekal-pat in  
district BIandla, together with some of thc zemindaries north-west of Belaspur, will be taken bp. , 

129. The party was inspected by myself st Jabbulpur in November 1971, and I was favor- 
ably impressed \pith thegood management of the  Deputy 

Inspection of party. Superintendent, the orderly manner in which all the 
records were kept up, and the  state of the instrumental 

and field equipment was all that  could be desired. 

130. m'itli tlie exception of the Deputy Superintendent, all t,he members of the party euffer- 
ed from, more or less, rnalario~ls fever throughout the field season, and two of the  native establish- 
ment died. AIessrs. McGill and Vnnderputt were 1)oth unable to perl;)rm field duty duriug 
tlie \vhole of the season, and were absent under medical certificatr. Tlre country is oue of the 
very worst for survey, hut  I am happy to say that  the health of the  estab1ishn:ent has been 
restored by a hill climate during the  recess, and i t  has again taken the field with every 
prospect of success. 

NO. 6.-TOPOGRAPHICAL SURVEY. 

131. The camp of this party was formed a t  Hoshungabad, the field dep6t station, by 
the end of October, and the 

TIIC eastern portion o l  Bhopnl, southern portion of Gwnlior, Kurs.ni, several detached parties under 
Alohn~lcd~url~ ,  Notiah Bnsodn, and Patl~ari in the BI:opnl Political Agency. the  Deput,y Superintendent in 

~opogrnp~ly .  charge, Captain R. V. Riddell, 
Cnptnin R. V. liiddell, n. E.. Deputy Superi~~tcnd-> 125 { s ~ I I ~ ~ ~ ~ I ~ ~ ~ ~ ~  R 6.. moved into Bhopal t e r -  

ent, 3rd g r ~ ~ d r ,  in charge ... ... ) cLcek mutes. ritory nort,h of the Nerbudda 

captain .I. R. Wilmer, Assistant Superintendent Sqr'"il:: "od'f River, during the first meek n 

cllcck in November 1871. 

3lr. A. J. \\'ilson, Surveyor, 4th grndc ... 

., C. F. Hnmcr. Assistnnt Sarsepor, 1st grndc ... 
,, A .  \\'. Cl~cnucll. ditto, 2nd ditto ... 
,, C. Kirk, ditto. 2nd ditto ... 
,, E. A. Wninright, ditto. 2nd ditto ... 
,, H .  T. Kitchen, ditto. 3rd ditto ... 
,, W. H .  Lillcy, ditto, 3rd ditto ... 

Sheik11 Nubbi BuksL. Sub-Shrvoyor ... . . . 
Prcm Fj. ditto, ... . . . 
Abdur Itabim, ditto. ... ... 

Squnrc miles 11nd 
298 ) 56 miles of 

cbeck routes. 
361 Squnre miles. 
307 ditto. 
233  ditto. 
351 ditto. 
355 ditto. , 

384 ditto. 
368 ditto. 
115 ditto. 
116 ditto. 

132. T l ~ e  triangulation in 
advance executed in the previous 
season in Bhopal (4,267 square 
miles), while the detail parties 
were employed in complet,ing 
t.he topography of the unfinish- 
ed portions of the Bundelkund 
Stat,es, together with tha t  
south of latitude 24' feoual 

TOTAL ... 9,124. Squnro 3,200 square miles) made ive r  
-- - to this party from No. 1 Gwa- . or this 230 s "ere milem wasavcrlsp s n n q  tnkcu op to estnblieh n propcr junction liar and Central India Survey, ~ i t h  thc work ol  iescnoc Surrrys in Sougar. durs~ngpur, nod Hoabuagnbnd long pro  

V ~ U U ~ I J  crecute8. for reasons assigned in para. 70 
of m y  last printed report, gave 

a total of 7,467 square miles of advanced triangulation within the new field allotted to this 
survey, thus rendering it unnecessary to  undertake fur t l~er  work of this description during 
the  scason under review; the entire strength of the establishmeut was therefore employed 
on topographical delineation of the ground, limited on. the soutli by the  Nerbudda River, on 
the east by Lhe boulldary of thc British district of Snugor, on the west by the  meridian of 7s0, 
and on the north by the parallel of 24", embracing about one:third of the Bhopal State under 
the Nazims of Raiseen and Knlliakberce, with a sninll portion of Siodialr's territory in the  
Maugouli Soubadarec, Tehsils Bhilsa and Basoda, and the petty states of Kurmai, Mohamed. 
gurh, Nawab Basoda and Pathari, much intermixed with Gwalior territory, but  under the 
Bhopal Political Ageucy. 



133. T l ~ e  total area of final survey co~npleted mas 3,124 square miles, of mhicl~ 2,172 square 
miles belongs to Bhopal, 590 sqoarc milcs to Gwnlior 

Aren nccomplisbed. territory, 30 sqnnrc miles to Mohamedgurh, 40 square 
miles to Nawab Basoda, 16 square miles to Pathari, and 3 2  square miles to ICorwai. 

134. The &rea under actual cultivation mas found, on an average, to  be al~ont  60 per cent., 
the villages werc numerous, thc population in p r o l ~ o r t i ~ ~ ,  

Descriptiou of country. slid the soil of the cnltivatcd tracts rich and vcry pro- 
ductive. Diagonally across the season's surveys runs the Vindhya range, thc general elevation 
of this portion heing about 1,800 feet above sea Icvel, whilc occasional peaks and ridges risc to 
nearly 2,900 fect. 

139.  This country is drained to the south by the Rivers Siodor, Tendoni, and Banna, 
feeders of thc Nerbuddn, and on the north and east by the Bctwa, Binnn, Dassau, and Bcas. 
The estimated fall of the bed of the Nerbudda River between the meridians of 7Y0 mid 7D0, 
is about one foot per mile. 

136. I n  the Nerbudda Valley, during the month of April, the hcat is represented as more 

Hcccss senson. 
. than usually severe, tlie thermometer iu the shade in a 

8 large tent registered 109' Pal~renl~cit.  The field work 
then closed, and tlie party returned to recess quarters a t  Mossoorie, when the mapping and other 
duties were completcd. 

1 3 7 .  The total cost of the season's operations 
cost  OT tbc senson's opcrntions. for establishment' and contingencies, amounts to 

Rs. 58,157. 

138.  The season's out-turn is very good, the party having been employed in eooutry uew 
to all the Surveyors, and differing co~isideraLly from that 

Opinion. in Bundelkund which they had just left. The results are 
highly creditable to Captain Riddell and his assistants; the maps and other records have all 
been brought up and rendered systematically, aud bear a very good comparison with those pro- 
duced by the other parties. The testing of the topographical details in  the field and supervi- 
sion of the plane tablers has been excellent. The valuable services of Captain Wilmcr, Assist- 
an t  Superintendent, were unfortunately lost for three of the best working months owing to 
severe illncss, w l ~ i c l ~  necessitated that  officer taking leave under medical certificate from the 
19th December 1871 to the 2ud March 1 8 7 2 .  The Assistant Superintendent'sprevious and 

su1)seqoent good services mere bronght to t,llc notice of 
Nntificntion 655, tbc loth Otto- Government, and he received his promotion to 1st grade 

ber 1872. 
from the 28th August 1872,  by orders!narginally noted. 

Captain Wilmer is a most promising officcr and fully qualified for the charge of independcut 
survey operations. 

139. I n  the Appendix, extracts from the Deputy Superintendent's .report will I)c fo1111d 
descriptive of tbc country surveyed, and a memorandum on the forts (existing or in ruins) niet 
witli. A statemant or schedule of fords, ferries, and mountain passes in the country visited 
I J ~  the Deputy Superintendeut, mas prepared and duly formardcd to thc Quarter Master 
General of the Army. 

1 4 0 .  The services of another experienced Assistant Surveyor being suddenly ncedcd for one 

Chnngcs in persouncl. 
of the Easter11 Frontier expeditions, Mr. A. W. Chcnnell 
mas transferred to No. 6 Khmia and Gnro Hill Party. 

Mr. C. Kirk, Assistant Surveyor, mas ~ermit ted,  aftcr the wl~ole of the work mas brouglit up, 
to resign his appo~ntment. To fill these vacancies, Messrs. J. Nurray and A. Kitchen, duly 
clualitied candidates, were posted to the party as 4th Grade Probatiooary kiwistant Surveyors, 
from the 1st November 1872. 

141. During the current season, thc dchi l  survey of the country betmeen thc meridians 

Progrnmme for cnsuing sensoil. 
of 77' 30' and 7a0, and parallels of 29' and 24.' in 
Bhonnl. Ooiein. and Nursinnurh territorv in S ~ I I ~ I * ~ !  L r  ., , 0 d 

Degree No. 111, will hc takcn up, togetbcr with a large scale survey of the city and environs 
of Bhopal and Sehore. The triangulation in advance will be extended westwards ill  Square 
Dezrees Nos. 111 ant1 IV from the vicinitv of t l ~ e  citv of Bhonal. and a series of first class 
triingles will be carried along about the p&allel of 2 3 5  to  connEctCthe Great Arc Srrics with 
the Khanpisore Scries, Great Trigonomet~ical Survey, or from about longitude 78O to 75: 
as well as to comhinc with tlic triangulation of the Khnndesli Survey by No. 2 ad- 
loining party. As the space between the Great Arc and the Klianpisura Meridio~~al Serics 
south of the westcrn or Kurrachi Longitudinal Series is very large for thc exLei~sion of 
eecondory triangulation only, i t  is intcnded to ruu a first class secondary scrics on tlic high 
ground between the two meridionnl serics, somewhere 1)etmeen the s o ~ ~ t l l  of Bhopal and lndorc 
ur Mhow, to give a good basis for future extension into Square Degree No. V I  resting on 
the Ncrbudda River. 

7J '*, 
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NO. 6.-TOPOGRAPHICAL SURVEY. 
~ u r s r a  AND Gaao H1r.w. 

1402. This party was diverted from the field of its regular operations in the Garo a1111 Nnga 
Ilills, to  provide a con~pl-tent 

E:lutrrn Frontier of Uengnl. staff of surveyor3 to ~ C C O I ~ ~ I : L I I ~  
Portions of the Soutb Cnel~nr nnd I~usl~ni Hills nntl l l u ~ ~ n i p ~ ~ r  Stnte. tile ~ ~ ~ b ~ i  ~ i l i ~ ~ ~ ~  ~ ~ ~ ~ ( l i -  
Cnptnin W. F. nntlglcv, S. C.. Officinti~~g Drpntv Superintelalent, ill chnrge tion:ll,y ~i,,ld t ~ ~ ~ ~ ~ ,  lelt o r  1.ieute11o11t IL. 0. \~obdtborpu, I?. L., A e s i s t n ~ ~ t ~ u ~ e r i a t c ~ t d e ~ l t .  

, k:. P. Lcnch, R. F;., ditto ditto. Cach:~r eolum11, on a speci:~l 
Alr. 31. J. Ogle, A8sist:lnt Sul.vcjor, 1st grndc. requisitio~~ of His  l?.xcellency 
,, \V.Hoburt. ditto, 4th ., 
,. J. NcC:ry, ditto. 4th ,, the  Co~umander-ill-~hief,ler-Chef, t:ille 

paragraphs 120 and l t l  of 
my last printed report, senson 1870.71. 

143. 'dritl1 the ol~ject of placing the Government of Intlia in early of the  resnlts 
of the survey expeditions on the East,crn Frontier, which accomp:~nied the n1ilit:lry colurnns under 
Brigadier Generals Bourchier and l3roanlom from the Cachar and C11itt:lgong sides, into the 
hills bcyond the British Frontier, inhabited by the Lushai, ICllki, Sylu, Sl~endu, Howlong, 
aud other minor tribes of semi-savages, a report was sobmittcd (vide m y  special report 
No. lGOP., datcd the %Znd June 1872, reprinted in the Appendix) of the combined operations 
conducted Ly t h o  t n ~ o  independent survey parties under the superintendence of Major John 
Macdonald, Officiating Deputy Surveyor General, and Captain Badgley, S .  C., Officiating 
Dcpnty Superiutendent of Survey, respectively, which with its enclosures mas separately 
printed, ant1 likewise published in full, by order of t h e .  Governor G e ~ ~ e r a l  in Council, in an 
extra supplement to t11e Gazelle of Inrlia, dated 8th  Noveml,er 1872. 

1-14. It is not necessary in the present place to g o  into the whole of these proressional details 

Resolution of aovernmcnt of In. again, on mhich the fills1 review and orders, of the 
din, in tllo ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ t  of ~ ~ ~ i ~ , ~ l ~ ~ ~ ~ ,  ne. Government of India have been passed, but w ~ t h  the 
vellue rind c ~ , ~ ~ ~ ~ ~ ~ ,  ~ ~ . & ~ , d ~ ~ d l ~ t h  object of rendering in a complete form the general 
Scptcrnber 1852, iu the Appeudir. results of the  operations and administratiou of topo- 

grapl~ical surveys for the season under review, the work 
performed by No. 6 Survey under Captain Badgley's superintendence is briefly recorded here, 
i n  order to preserve the departmental history of survey events. Such portions of the  statis- 
tical and geographical information which are of immediate value and interest of this hitherto 
uuknomu territory, are extracted in  the appendix. 

145. Emanating from a side of the  Great Trigonomkerical Secondary Series in Sonth Cachar 
the secondary trilngnlatiou accomplished extended about 

Senson's out.turn trinugulation. 25 miles in a south-eastern directiou over 612 square 

Tile nren covel,cd by tertinry points miles, and to this must now be added 1,54SW square miles 
be u~,ti~ tile compntntians ,,.t,re colll. of tertiary triangulation, or points det,ermined by inter- 

pletetl ~nnd t1101,oiots verifieclby comwun sides. sections, giving a total of about 2,156 square miles of 
country thns covered. The most easterly position fixed 

is in  Longitude 03" 3', and the most southerly in Latitude 23" 32'. The eleratioils of 65 points 
mere trigonometrically determined, and tlre points reached ranged from 4,925 feet to 6,650 feet 
above sea level. 

1-16. An area of 6,068 square miles based on the above triangulation, and including overlaps 

Tnpogrnpl~y obteired. rontc survey, was topogr:~phically surveyed on the f inch, 
or 4-miles = 1 inell scale. The actual area for ml~ich new 

geography was secul-ed being about 48,800 square miles. I n  addition to this a route snrvey on 
t l ~ e  senle of 1 i nc l~= l  mile mas m.ulc of the line by which the force advanced, aud between out- 
posts in South Cicchar, or over 191 linear miles of most difficult ground in an enemy's country. 

147. Uufortonately, I~omever, time did not permit of a junction between the  northern and 
soutl~ern columns before the expiration of the military operations, W I I ~ I I  the  country was 
rapidly vacated. A eonsidernble gap, therefore, still cxists, ~vhich i t  is most desirable to fill np, 
to  enable 11s to complete the general ~eographical  configuration of the Eastern Frontier, and of 
the extensive tract lying Letweeu the Cmhar, Sylhct, 'l'ipperah, nnd Chittagong British Districts. 

total results obtained by the two cnmbined parties with the  military expedition, are given 
in my special report on this subject in thc Appeudix. 

148. The total cost of the entire season's operations for this party amount to Rs. 47,073, 
Coot of tho ~enaon's oporntions. wlricll, considering thc  special nature of t l ~ e  wort per- 

formed in a difficult and l~ostile country, wit11 the  
exorhitant wages of coolics and the abscnce of all other means of transport, is exceedingly 
moderate. The recess duties were performcd a t  Sl~illong. 

1.1.8. The o~ierat.ions of this party during the season mny fairly he considered as most 

Opiuion. succeest'nl.and e ~ ~ c o l ~ r a g i n g .  lteliablc geo,ur:~pl~y for a 
cousidera1)le area beyond the Britisl~ Frontier 11m been 

and polilic:~lly, we have gained very vnluablc information regarding various frontier 
triI)cs, ~ h o  have lo r~g  proretl most troublcsorne neighbours. Our ignorance of their habits. 
manners, and, relntions with each other, have, in a great measure, hithcrto prevented proper 



comnltlnications being opened and intercourse with them, but  with tllc knowledge now gained 
both regards t l ~ c  country and t h e  pcoplc, i t  is hoped more friendly relations will soon be 

R I I ~  further opportunities be offered of gaining a corn1)lete knowledge of the  terra 
inc",g,tita between Burma11 and our eastern districts, which has loug defied the  efforts of 
explo~*ers on the  Eastern Pront.ier. 

150. The sources of the  Tipai or Tin-Vi and i t s  chief tributaries and the  head \\raters of the 
Kolodyne River are now known. Captain Badgley describes the  scenery in  the  iuterior of tile 
Lushai Hills and a t  tlie higher elevations visited as  " magnilicent." The fir, rhododeudrou, and 
oak take the  place of bamboo and low heavy jungle, and the  climate is llealtby and iovigora. 
t ing. 

151. The recommendations made for prosecuting the  survey of the  remaining blanks, having 
been approved of by the  Government of India, arrangemeuts were timely m d e  for anotller ex. 
peditioli under the  excellent management of Captain Badgley, who is now actively employed in 
exploring the  country along the  Jampoi, Hacllik ranges, one of which is supposed to  form the 
eastern boundary of Hill Tipperah, or t h e  territory oofthe h j a h  of Tipperah, which i t  is 
desired to  fix definitely in  connection with the  larger question of a continuous line of British 
Frontier from Assam to Arracan. Other  special and very urgent surveys on the  Eastern 
Frontier in three different directions have likewise been called for, which bas taxed the  resources 
of the  depnrtment ; the  party liaviug been strengthened, has  now been divided into four 
widely serarated detachments. 

152. The re tnrn  of Major Godmin-Austcn, Deputy Superintendent, some months after the 
r Agricsltllre Revenue rind Colnmerce D ~ .  expiration of his two years' furlough to Eurol)e, nod his 

pnrt~ne~~t, yo. i i 7 ,  dated the 19th October reappointment to the  Department as junior of his for. 
1872. mer grade, by  the  orders margiually noted, placed a t  my 
disposal the  services of an  experienced officer well qualified to undertake the  work on the  ex- 
treme north-east for tlie exploration of tlie Patkoi range, for t he  purpose of defiuing a disputed 
boundary with the  Munnipur State, in continuation of the  regular survey brought up  from the 
west t h roug l~  the  Kliasia, Jyntcah, and N a g a  Hills. 

153. These detachments of No. 6 party aud t11e work allotted to  each are  a s  follows :- 

l e ~  DsT.4CHMENT.- 

Ma'or Godmin-Austen, Deputy Superintendent, in To survey the Xnga ,Hills and Munnipur boundary, and 
ckarge. { explore the Pntko~ range. 

To carry on the old survey of the Mckir and Rene- 
Mr. Ogle, Assistant Surveyor, 2nd grade. , mah Nnga Hills south oE the district of  owg go& 
,, YcCny, ditto, 4th ,, and north of the previous vork in North Cachar an8 

Samogooting. 

captain ~ ~ d d ~ ~ ,  omcistiow ~~~~t~ superin. [ TO explore and survey the Jampoi nnd Hncl~ik 
tendent, in charge of Speci.J exploring pnrty, I ranges Iletxvcen Hill Tipperah and the Lushni liills, 4 with portions ofthe north Cl~ittagon~ Hills and the 

Mr. A.  Chennell, Assistant Surreyor, 1st grde ,  I ,outliern and \vestmu portioo ol the Lushmi IIills, to 
transferred fiom No. 2 Topographicel Patty. (fill up the blank left last season. 

( To nccompnny thc police force expedition under 

I Captain Williamson, Political Agent, for tlrc trinngula. 
Lieutenant Woodthorpe. n. E.9 Assistant tion and survey oC Lhc Garo Hills and westcrn boun- 

tcndent. 

1 
dary between t1.e Garo IIills nlld District (;oaIpara, 

hlr.W. Robert, Assistant Surveyor, 3rd grade. xvitb tile vie~v of co~nplctin~ nil that previou~l~ reniniu. 
Surveyors Shah Nasirudin and Daliludin. ed of these hills, and cfipccinlly of tbosc portions hitlrcr. 

to ternled independent, and which have ncvcr been 
Lentcred or explored in nny wny. 

4TH DETACHYENT.- 
( To explore the rnngcs south of Demagiri, in the Chit- 

G. H .  Coolie, Esq.,A~eistnnt Sllpcrintendent, Reve- ( tngong ~~orthern hills, a i t b  n view to ndol)ti~~g a eonti- 
nuous fronlier line of defensive boundory do\r,n to the 

nue Survry, previllu~ly e m ~ l o ~ c d  with the P ~ ' J  I known limits of Arrncal~ in tllo ~ k ~ ~ b  j)is(rict of 
accompn1lyillg Brigadier Gcl1ek-l ~ r o ~ l l l ~ w ' s '  British Burmah, nnd to obtnin as nn~ch i ~ ~ f o r m ~ t i ~ ~  as 
routh~nl colurnll* but s ~ c c i d l ~  for I practicable for filling up and correcting the mcngre or 

(imperfect topography in that direction. 

164. Tl~ese  variouu and important operations of a particularly arduous character nre now all 
iu full I'orcc, and, I nm happy to sny, with every ~ r o s p c c t  of success iu each case. The IrardsIlips 
and difficulties I~c ing  enperiel~ced arc very cousidernble, hu t  t hc  energies aud aljilities of 
officrrs nnd nssistants employed mill, I am snre, be equal to this occasion, as  they so eminently 
proved last scason. 

155. There will still much be left to ge t  through ou thc  North-East Frontier in the  Nnga 
eoun11.y and townrds thc  valley of A ~ s a m ,  lor which I trust t l ~ c  uniuterruptcd scrviccs of' tl,e 
whole 11art,y wiU again be available ncxl scason, and undcr tbc  ahlo m a n a ~ e m c u t  of Major 
Godwill-Alistrn, who is EO t l~o rnng l~ ly  arqoai~lted with this part of the couutry, aud w l ~ o  is sucll 
~u a ~ o m p l i s h e d  explorer, t 'lc I,est results may bc anticipated. 



156. Lieutcuant Leach, R. E., Assistant Superintendent, who was temporarily employed 
with this party on the military expedition, having completed all the work entrusted to him, waa 
posted to the Gwalior party to supply the vacancy therein caused, and he joined i t  a t  Musnoorie 
in June 1872. 

157. On the conclusion of the current season's field work, i t  will be necessary to make 
arrangements for the transfer of C a p t ~ i n  Badgley, Officiatiug Deput,y Superintendent, who has 
bceu relieved of the charge of No. 6 party by the return of Major Godwin-Austen. In  considcr- 
ation r,f the importance of the special duty on which Captain Badgley is now er~gaged, he hm 
been allowed to rctain his ofticiating position and salary until the completion of his work. 

158. The successful exertions ofcaptain Badgley ant1 his party aud thc valuablecontribution 
thus made to the geography of thc Eastcm Frontier, under the favorable auspices of the military 

Despatch No 34, dated 28th Noveulber occopation of the country during the past season, werc 
1872. promine~ltly brouzht to notice in my special report 

al~ove cluotcd, aud acknowled~cd by the Government of 
Iudia. as well as bv  the Secretarv of Statc fo; India, as recorded <n tGe documents in the 

Appendix. Thcre can bc no doubt as to what the whole 
d , , s ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ t  party had to go through, and wit11 what devoted zeal.and 

Superi~~teodcut. willingness both officers, assistants, and thc men of the 
Lirucennnt Lencb. n. E.. ditto ditto. . 1)artv worlced under verv adverse circumstances. not 

L ,  

Mr. Ogle, rlssistnnt Surveyor. 
,, Robert, ditto. 

only throughout t l ~ e  military campaion, but  for a 
,. JlcCny, ditto. considcrable period aftcrwards, immediately south of the 

Cachar District boundary, until they returned to recess 
quarters very latc in the season, wit11 such satisfactory and important results. The officere 
and assistant5 named in the margin, are specially deserving of praise and encouragemeot for 
Ligllly meritorious services. 

NO. 7.-TOPOGRAPHICAL SURVEY. 

RAJPUTANA. 

159. A detachment from this party, under the Assistant Superintendent Mr. H. Horst, . .. 
started from recess quarters 

portions of the Nncive States of Udcypur or Mrys\~nr, .Todhpur or llormnr, 
nlld the Britisll I)istriets of Ajlnere nnd Y h t ~ i r ~ ~ ~ ~ r r , a i t h i u  the Rnjputana 

at "ussOOrie On 25th S e ~ -  
I B ~ I ; + ; , ~ ~ I  A ~ P I I P Y .  tembcr 1871, to triaugulate * V.." .-a. ..m- --,- 

S T ~ B N Q T U  OF PAUTY. verv cIoseIv the cooutrv :G.ouud 

(:optnin George Stmllrn, n. E., I)cputy 
Superintendent, 2nd Grnde, io chnrge ... 

H. Horst, Eap., Asst. Supdt. ... . . . 
31r. 11. Totld, Asstt. Surveyor, 1st Grnde ... 
,. C. TnllseII. ,, 2nd ,, ... 
,, F. Kitcliun. ,, 2nd ,, ... 
,, W. ~ t ~ ~ t c s l ~ u ~ y ,  ,, 2nd ,, ... 
,, W. McNnir. ,, 3rd ,, ... 
,, F. Wnrde, ,, 4th ,, ... 

Sub.Surveyor J .  Noall ... ... 
,, Knlkn Porsl~nd ... . . . 
,, Hnrlnll Siugh ... ... 

Topogmphy. 

165 Sq. Miles. , 940 Sq. Miles. 
2.000 ,, 

~ e i h i  requeired by the" Quarter 
Master Gcncral's Department, 
to give fixed points a t  close 
distauces on which the plans 
of the Camp of Exerc~se, on 
a large scale, 4 inches = 1 mile 
might be based (tiin'e para- 
gmph 132 of my lrri~lted re- 
port for seasou 1870-71), aud 
this work was very s~~cccssfully -- -- coml~leted, and the triangula"- 

2,612 Sq. Niles. 2.910 Sq. >files. tion chart reltdered Sufi- 
- - - -. . - - . ~~. ~- . ~.... 

cieut data for the purpose by 
Mr. Horst, by the beginning of December 1871. 

160. As the result, we have most interesting and valuable maps of thc country to the north- 
west and south of Dell~i, snrvcyed nud drawn for the most part by the officers of the 
Quarter Master Gcueral's Dcpartmcnt, which never existed before, and which will remain a 
most interesting and useful record or tbc military mmanaeuvrcs couducted in the cold season 
or 1871-72, uuder the pcrsoual command of His Excel lc~~cy the Commander-in-Chief of 
thc Army, Lord Napier of Mngdala. Thesc maps, as prepared by thc Qua~-tcr.Master 
General's Depart,nlent, mere publisl~ed by this Department iu a very practical and satisfactory 
manner, and I had grcat pleasure in thus co-operating with the Quarter Master Geueral of 
the Army in so i~nportant a matter. 

161. The remainder of thc party under Captail1 George Stmhan, R.E., Deputy Superin- 
t c u d c ~ ~ t ,  iu charge, proceeded to Agra, the ficld dcpBt of this survcy, and formed camp t l~erc 
11y the middle of October, mheu the field equipmeut beiug completed, the party reached 
thc grouud allotbd for snrvry by the first meek io November. 

168. The ground reqr~iriug triangulation embraced small portions of Jodhpur and Udeypor 

Trinl~gulntion. territory, within the Degree Square No. VIII (about two-thirds 
of it) formed by the parallels of 26" and 26", and the meri- 

dians of 73" and 74", covering an area of 2,940 square miles, of which 940 square miles 
wrrc triangulated by Captaiu Ueorgc Stmhau, Depnty Superinteudcnt, and Z,000 square 
miles by Mr. H. I-Iorst, Assistant Superiutcnde~lt ; 57 secondary and 398 minor secondary 
tl.iangles werc ol)tained, and the elevations of 145 points dctcrmiued. 



163. I n  addition to the above, Captain Strahan ran 302 linear nliles of check-routes, and 
Mr. lIorst completed nearly 17 linear miles of traversc along the western side of the Samthar 
Lake. 

164. The grouud delineated during the season covers an arca of 2,612 square miles between 
the parallels of 25" aud 26", and the meridians of 74' and 

Topogmpl~y. 75", and inchldes portions of Jodllpur, Udeypur, the petty 
states of Bcdnor and Deogarh, a small  ort ti on of the District of Ajmcre, and nearly half of 
Mhairwarn, os contaiued in the Square Degree No. V I I .  

165. The Arabulla or AravaUi mountains runs througll the enstein side of the country 

Description of country. 
triangolatcd. I t s  greatest breadth was fouud to  be abotlt 
20 miles from east to west, and the range is believed to 

attain its greptest altitude here, the peal< named " Jargo" being 4,330 feet above sea levcl 
and only secol~d to the peaks of the Abu plateau further south, of which " Gurusikkar" (5,653 
feet above sea level) is the Ilighest. 

166. T l ~ e  Arabulla rangc forms one of the most important water-partings in this part of 
.India, the drainage from tlrc eastern side flowing into the Banas, nrhicll joins thc Ch:~nibal 
River further east, tvllile the waters on the mestcrn side form the sources of the Luni River 
draiuing into the Ruun of Cotch. The count.ry on the cast of this range is from 800 to 900 
feet above the level of tha t  ou the western side. Rising g~adual ly from the plains of 
J Ieyvar  or Udeypur, thc count,ry is more or less broh-en up by littlc masscs or l~illocks of 
rock until a plntcan is reached, from wlrich rise parallel ridges, nearly precipitous on b o ~ h  
sides? forming narrow valleys between, ml~ile on the Jodhpur or nlarwar fla~lk the fall is 
abropt,, the features more massive and covered with dense lsngle. More intricate or difiicult 
ground perl~aps cannot be met with, as the estraoldiuary minuteness of the features on the 
maps testify, and thus completely altering the old maps of this district and placing the 
cllaracter of the ground on an entire new footing. 

167. The special o+jccts l~rought  to notice by Colonel Brooke, Agent to the Governor 
General for Rqjpotana, for the purpose of drainaqe works in  Mhairwara, caused great care 
and mi~nlteness to be employed in shewing every detail of which the oue-inch scale was capal)le, 
aud i t  is hopcd t l ~ a t  the maps now reudered will materially tend to provide the necessary 
information for this peculiar and wild tract of country. 

168. With the object of utilisit~g the services of this part.y to the utmost during thc recess 
as well in the field season, the large scale survey of the S i ~ r ~ l a  Sanitarium (referred to in 
paragraph 133 of my last printed report) was commenccd beforc tlle railry season sct in, the 
held worli in R;qjputal~a, which cousists of a very excellent average out-turn, was closed by the 
end of March, and the party proceetled v i i  Agra, being well instructed in traverse 
surveying, en rot~le  to rkcess quarters a t  Simla. 

. 169. Early in April, therefore, Captain George Strahan was enabled to start tlle minor 
triangulation, which forms the gronud-work for the plan of 

Of BurvcJ Of Simla, on thc large sode O F  24 incl~cs to the mile*, obtaining the Siml.~. 
initial values for his triangulntion from the old stations of the 

or 220 feet=] inch ; nnturnl Grent Trigonometrical Survey, N~r t l l -Wes t  Himalaya Series, 
scnlc 1 ?liw. " Shali" to  " Phapu," from which a net-work of secondary nnd 

minor points mere fixed in aud aronnd t.hc sanitarium connect- 
ing with " Jakbo" (altitude 8,059 feet) and "ObservatoryJ' (aliitndc 7,089 feet) stations, 
numbering in all 32 secondary stations and l(i9 intersected points, with the elevatio~ls, trigono- 
metrically determined, of 8 3  points. 

170. Main trhverse lines by ohain and theodolite were then run along the principal roads, 
connected a t  thc starting and terminal points with the triangulat,ion ; and these be i~ lg  ~ l o t t c d  
by co-ordinates on the plane tal,lcs, the details of the ground were tnlzen a p  I)y a 
succes$ii,n of minor t,raversos, on plnne table bearings and chain measured distances, dcpe~ldiug 
on and fully checked by the stations of t.lie main traverse lincs. 

171. No l e s  than 31 lincnr mrles of elaborate main traverse lines with off-sets, were 
mcafinrrtl along roads iu a .small aren of nboot six square miles, the chaiued distances along hill 
slopes having been reduced to borizoutal meaurcments. 

l i 3 .  Each plnne table field section contains a square of 2,500 by 3,500 fcet, and four of 
these form, wlrcn combinecl a l ~ d  fair-copied, onc standiird yl~ect. T l ~ e  field work for ecveu of' tl~cse 
standard slrects, reprcfientiug 3YO ncrcs of ground on t.he W i n c h  scale, hns heen complctcd, 
and six have been Fair-drawn and re~ldcrcd to this office, 01' thc portion of Sin110 sor~lh ant1 
eoutlr-east o l  " Jacko I-Iill," containing "Chotm Cl~clsea" and "Cltota Simla," " May Day Hill" 
and the Band-stand. 

173. The Simln and Jntog Sanitarium will 1)c represented on 20 standard sheets, each 
meosnritlg within margins 23.7 by 31.b itrrhce, and i t  is expectetl tlrat the drawing of the 
24-inch scnlc will bc susceptible of producing good rcduced sllects on a scale of I6  inches 
to the milc. ' f ,  

d.J 2 



174. A first or preliminary e d i t i o ~ ~  ot these sl~ects are under issue a t  presentfor immediate 
local purposes only, a s  the boundaries of the numerous estates have not yet Ijeeu entered, and 
in  many instauccs are not defined by permanent pillars or other suitable marks on t l ~ e  ground ; 
this, however, is now being done by proprietors, who will have the maps to  help thcrn, :~ntl all 
the  boundaries after adjust,ment of disputes mill be shown on  thc final edition of the standard 
sheets. 

175. The photographed copics of the original field plane taLle sections, taken immediately 
after survey, thus lbrm most valuable documeuts for all local e~~qu i r i e s  as t o  rights of 
properties, and enable us to preserve the fair maps from all tisk of alteration and deterioration 
after execution, by tlie changes so constantly made in  the boundaries of estates, and specially 
in a hill station like Simla, now so closely built over, and where private interests arc so 
keenly contested. 

176. Tlie Simla survey field work can thus only be conducted for a very short period, both 
before and after the rainy season, while the party is in recess qllartcrs and can devote spare 
iime from its ot l~er  duties ; the actual workiug period is, thcrcfore, necessarily limited to about 
three or four months. 

177. To  I iy  out and complete the secondary triangulation for the commencement of t11e 
detail delineation of groluid mas no ordinary labor, but ('aptsin George Strahon, with his usual 
ability and energy for which he is ever conspicuous, ably aidcd by the Assistant Superintend- 
en t  Mr. Horst, and  a n  excellent s ~ a f f  of assistants, succeeded in  all he uodertook, and behre  
tlie rains sct in finished most of t l ~ e  observations and measoremcnts for the triangulation alld 
traverse lines, and then started tbc  plaue tablers for layiug down thc topograpl~ical dctails 
on  a suitable system of drawing for so large n scde. 

178.  The six standard sbcets completed, of which three have been fair-drawn by Captain 
George Strahan and three by Mr. Assistant Surveyor Stotesbury, arc admirably f i ~ ~ i s l ~ e d  
specimeiis of hill drawing on a l i r p  scale, and fiithfully represent, the grouud. The 
labor of draGing these sl~eets is very great, thc requirements of reproduction and r r d ~ ~ c t i o n  
by p h o t o ~ r a p l i ~  ~ieccssitatiug t l ~ e  whole being done in pen and ink, \vhich dcmauds first- 
rate a r t i s t~c  abllity, so as to  preserve tlie tone or relative command of the hill features. 

179. The expenditure for tlie season for estnblishment and contingencies from 1st  October 
1871 to  30tl1 September 1872, 110th for tlie ltajpntnna and 

Cost of tllc sensoe'a operatio~~s. Simla surveys, including the  bringing up of both, : ~ ~ n o u n t s  to 
Rs. 58,641. T l ~ e  expenses of the Simla survey are conscqueutly vcry little above the  ordiuary 
charges of t,lie party during the recess. 

180. Thewhole season's operations have heen of a very ardr~ous character, without any in- 
termission, but most successful ; and whilst the results obtained 

Opi~liou. are cxcelleut, the cost is very moderate, especially wl~cn  the  
add i t io~~a l  results obtained during the recess season is coosidercd. Tlie expenditure has been 
well controlled and utilised to tlic utmost extent, wit11 the greatest possible ~.esulting : td \ la~l ta~e.  

141. The triangulation in Rajputana beiug well in  advance of details nearly tlic full strength 

Progrnlnme for tho onsuing scnsoll. 
of the pnrty will be employed on plane ta l l inx,  within the 
eastern half of Dexree sheet T'III betnrcen t l ~ e  meridians 

of 73" 30'  and 74", and tllc parallels of 25" and 2G0, in portions of J o d h p ~ ~ r ,  Udryllnr, and 
Rlllairwara. To admit of tho coutinnntion of the Simla survey, the prosecution ol' \\rl~jcll is very 
importnnt, the party will sqnare np t,he Rajputana work and procced to Si~i i la  early 'in Al,ril, 
imn~cdiately to  go on with the hill drawing there in tlie fine weather before t l ~ c  rains set iu. 

IS?.. Captaiu Strahan states t l ~ a t  Mr. 1-Iorst,, Assistant Soperiotcude~~t's dutiesthis year ]lave 

Prrsouuel. bccn very various, mid in everything tha t  he has undertaken 
lie has given as osnal the most ~mqunlified satisfactio~~, botll 

as regards field and reccss work. I have jire:~t pleasure in again test,ifyiug to thc value of tlIis 
Assistant Sul,crintendentJs services. Messrs. T:~psell and hIcNnir, Assistant Surveyors, are 
likewise entitled to special mention for zcalous and highly eficieut services, for which both have 
receivcd departmental promotions to  a h ig l~e r  grade. 

183. To fill eiisting vacancicsin thc Ilel,arhntml., mid to secure the fill1 advantage of tilc 
exccllcnt tr:riuing :~ritl tuilion \vl~ich every mc111be~ of t,llis 

Irr. Assistlhl~t, Whitn, Sa~.r.r~or. rrobntiollnry 4th survey receives, under the al,lc m a ~ i a z e m e ~ ~ t  of ~ : ~ ~ , t ~ i ~  ~r~~~~~ 
,, George Cnpginy, Apprcntiee Assist Strall:lll, tile llO~(illgS nlal'gillall)' 110tcd took crtbct from 1st 

nnt Sllrvr).or. October 1872. hlessrs. D o \ r ~ ~ e s  and Graham, two promisilla 
,, T. D ~ ~ w n e e ,  Sl~b.Rerre).or. 
,, E. 0rnl1111n, dilto. lads wit11 the rccluired qualific:~tio~~s, joined from t l ~ c  Sull:l- 

n.:~r Lnn-renct: Asylnm, and I trust they arc in a fair \\.ay of 
learning a profecisiou wl~icli ought to be of the grc:~tcsL va111e to t,l~em. 

' 1-1. L .  T H U I L L I E H ,  Colortel, 
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APPENDIX A. 

REMARKS, PROFESSIONAL, CfEOGRAPHICAL L STATISTICAL, 
BY 

EXECUTIVE OFFICERS. 

Ez'kacl from the Narrative R c ) , o ~ ~  of LIEUTENANT T. H. HOLDICH, R. E., Aaeistant Superin- 
tendent!, O f g .  is cLrge No. 1 Tojogvaphical Survey, Glualior and Cenkal India. 

The countrv surveved in detail by this party in Dearce Sheet VIII which com~rised the 

hwlior and Tonk Ae. 
Latitude I4Oto 24O 6'. 
Lougitude 78'to 78' 2Q 

valliy ofthe ~ e h a  river ou its left bank, has already 
been fully described. I t  is an intricate, forest-covered 
country in the neighbourbood of Chandairi and for a 
considerable distance south of i t  ; but the Maneouli and 

Kurwai country is open and fertile. Provisions were cheap, and the survey work Groceedii 
with comparatively little difficulty. 

The four standard sheets compridng the western half of Degree Sheet IX, which were 
comldeted in detail t l k  year, include a large proportion 

Latitnde 2 4 O  to 25O 
~ongi tudo 17O to 77' 80' of unusually troublesome country to work through. The 

b e d  of the Kunu valley, a mass of precipitous scarped 
hills covered with a stunted growth of jungle, and almost devoid of cult~vation, forms the 
northern sectiou of this half degree. From i t  westward the country slopee away to the 
Parbati river, and the intervening grouqd is one continuous level of uninterrupted 'ungle. 
There is not much undergrowth, thonph the grass is &nse and high immediately aflter the 
rains. It is an unwholesome country altogether. Scarcity of water and constantly recurrinn 
famines have reduced the population to a minimum ; a few half-starved cattle constitute the5 
wealth. Their cities are now llamlets stauding in the midst of ruins. The extent and nature 
of these ruinq however, testify to a different state of things formerly, and doubtless this poverty- 
stricken country could furnish matter of great interest to the Archreologist. Mr. Scanlan hag 
added a fern notes on the country which came under his immediate observation near the source 
of the Kunu, and bas compiled au iuterqting history of Umri. 

South of this, the country worked in detail this year may be described es the basin of 
thc Parbnti. 

The castern limit of this basin is a ridge or step from the higher plateau drained by the Sitid 
'river. The matcr shed of the two rivers consists of intricate aud broken ground with the 
usual undersized tree jungle, descrted villagcs and scanty population. 

m e  nature of the country which come under triangulation this season, and which will be 
planehbled d~lring the cold weather of 1870-73, or between Latitude 24" and 25" Longitude 
76" and 77; may he describcd as large tracts of open, flat, cultivated land towards the north 
with plateaux of stony jungle covered hills hwards the south-east. The hills to the weat extend 
in two narrow rid,- from north-west to muth-east, running strictly parallel to each other a t  
a distance of about half a mile. The valley between the ridges here and there widens and deepens, 
and a string of small lakes occur giving asingularly picturesque appearance to the scenery. The 
fortified cities of J h J r a  Patm, Gahgrun, Shergarh and Nahargarh are included in this half 
degree. Shergorh is a large fort iu a strong position and will merit particular attention when 
the country in its neighbourhood is surveyed in detail. Nahargarh too is a fort of considereble 
size but i t  is difficult toimagine that itoouldeven be of importancestrategically, for it is situated 
on level plain closely surrounded by jungle on all sides. I t  has no command whatever. Gah- 
grun fort covers a pass between Jhalrn Patan aud Shergarh, but i t  is a small fort and the pass it 
covers by no means the best across that ridge of hills; Jhalra Patan fort will be surveyed In 
detail with the city. 

The southern half of the degree mas triangulated by Mr. Bolst, who thus describes his 
method of ttiangulntion and the general nature of the oountry :- 

" I n  proceeding to triangulate the country comprised within the limits of 24"O' to 24"30' 
llorth Latitude and 70" to 77' east Longitude. I started my rccon~roissance from the Great 
Trigonometrica1 Stations of Nandna, Sartal, Banskati and Guraria which formed the northorn 
flauk of my work, and which extended in nearly a strnigl~t line from east to west; by t h l ~  
mcane I was enabled to select five commanding points as first olms seconds+ stations, and also 
tro pie up all prominent hills iu the country about 4 miles south of this line. I then' returned 
in an easterly direction pnrallel to the route I bad taken before, vis~ting the Great Trigouome- 
trical Stations of Kursalpura and Matabahore on my way, nnd selecting stations a t  distanws 
vnrj.mg from 9 to 12 m~les from each other and falling within tho triangles of the Great 
~r i~ohometr ica \  Station. I proceeded ~n this way from west to east and I)aclr again titi nearly 
tho w b l e  area to be brought under triaogulatioe, with exception of a small piece to the west, 



( iit t,+L 
had beeu covered over with stations on commanding sites, and a number of intersected points 
had been duly marked and fixed on my. plnne table. 

l c T h ~ s  far my work had progressed satisfactorily, the nature of the ground being generally 
hilly wit11 cot~spicuous peaks cropping up above the general level, and so affording facilities 
for the selectiou of stations. I t  was when I got  to the tract of country to north-west that I ex- 
perienced my great difficulty in  finding stations which could see each other. The reason was 
tllat, the general run of the couutry was ~ludulating and covered with heavy junqle. From a 
distance i t  appeared to be nn extensive plateau, but on nenrer approach proved to be of the 
nature above mentioned. I n  consequence of this I had to content myself with such sites as 
would under more hvorable circulnstances have been rejected. Having brought my recon- 
lloissance to a close on 14th January 1872, I commenced observing on the following day and 
finished my observations on the 13th March a t  Banskati, Great Trigonometrical Station, 
visiting $0 stations, in all of which two had to be visited twice. I was fortunate in havingfavor; 
able weather almost throughout the time I was engaged in this work. Four or five days early 
in  February formed the only exception when a heavy mist hung over the country. 

"With regard to the nature of the country brought under triangulation i t  may be described 
generally a9 billy and covered with thick jungle, with the exception of a portion to the west which 
is level and well cultivated, quite a pleasing contrast to the surrounding uninteresting country. 
The districts comprised within this area are portions of Gwalior and its sub-divisions. Rajgarh 
and Omatwar, Took, Jhalra Patan and Holkar. The chief towns are Dilanpur, picturesquely 
situated on the precipitous bank of the Chapi river; Manohar Thana a large and important 
town on the Purwan river, and Bukhani. These belong to  Jhalra Patan, Machilpur and 
Jhirapur in Holkar are situated in the plains and surrounded for a short distance only with richly 
cultivated fields. Kalchipur on the Ghar Nuddi belongs to Scindia and is the residence of a 
Raja, not a single good road is to be found in all this extent of country ; mere foot paths and 
cart tracks traverse it, nor is a single bridge to be met with. While this state of things lash, 
the traffic of these native states, which might easily be extended with advantage, ~vill never be 
opened up m d  the resources of the country mill continue undeveloped." 

Mr. Scanlan thus describes the district round the immediate source of tbe Kunu river:- 
"This tract of ground is very nearly throughout the 
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Tnndhde 770 16' to 77' 30'. which runs due north, while towards the west the --- o----~ - .  - 

ground slopes away giving tributariee to  the Parbati. 
The range known to us as the ~ U U  scarp enters the north-western section and continues on in an 
unbroken course till i t  embraces the river on both its banks as far up ns Agra H. S., so that  we 
have a valley well and clearly defined with spurs emanating from the principal range. The general 
aspect of the ground is of a broken-up nature traversed by multitudinous streams with detached 
llills crowning its plateaux; but  this formation of ground exists in its greatest dimensions for 
only about 7 or 8 miles, after which we meet with a plateau intersected by many streams run- 
ning towards all points of the compass. SO tha t  I may without incongruity apeak of my 
middle section as the water shed of this table. The hills are sometimes very abrupt, rising to  
an average height of 1800 and 1700 feet above sea level, whilst their altitude above tbe valley is 
only from 400 to 500 feet, the chief characteristic to be remarked in them being the very many 
deeply scarped gorges. Almost all these gorges have proved a haven of safety to marauderg 
and the  mutineers of the memorable year 1857 ; notably one known as Kedar Kuika Kho. 

#'The country, witb the exception of n few square miles to the east and south.east, 
is very thinly peopled and sparsely cultivated, even where the few occasional villages do exist, 
and is throughout clothed with a most luxuriant growth of heavy jungle perfectly free however 
from any entanglement of undergrowth as found in other forests of India. The soil is very 
rocky, water scarce on the plateau, but  nbundant below, and the roads of througl~ communica- 
tion me all easily traversed by carts. A t  the spot known as Kedar Kuika Kho, to which I 
.chnll have occasion to allude further on, there is a small and common-place temple a t  the 
bottom of the left hand scarp which immediately begins the gorge. I n  the Hindu 

of February a large concourse of people assembles here to prey, feast and make offerings, 
after the orthodox mauner in honor of the presiding deity Kedarnath, alias Mahadeo. 

From the areas which the debris covered, I was led to the conclusion that two or three sites 
hatl once hcen occupied by large and populous towns, and had this opinion confirmed by the tmdi- 
tions nf the people, hut the vestiges of the ruins are very ordinary and above the surface shorn 

rnistencc of nothing wortby of notice in architecture. I n  one ruined site I was shewn 
larpe ~ l n b s  with coloasal hr~man fignres embo~sed on them ; from the manner of tbeir designs 
I a& of opinion that tbey are connected with the ceremonies of the Sarangi Baniaa, who in 
davs pone h~ rnnst have had II very large town here, and wcre in all probability expelled from 
t h / ~  ]oralit,y'when the hypocritical Aurangzcbe carried his iconoclaslic invasion throughout tbe 
length anrl 1,redt.h of India, for this rutbless Goth even evinced his s n v q e  zeal by defacing 

of the beaotirul Sarwenic architecture a t  Fakbpur Sikri. I n  some other places I found 
enFravd on slate an arm rai~ed from the elbow perpendicular to its upper portion together 
wit.11 a sun,  tar and crescent-moon depicted. Wbat  these mystical signs alluded to I failed to 
Gntl out. 

" The wholc of the area comprising thie table is split up into little territories pre~idcd over 
by tbc petty c h i e b i i s  of Bhndoura, Umri and Sirsi, the two former or whom are d i e d  by 



family ties and the  incidents relating to tlie f:~mily of the nne mill quite ansmcr for t l~ose  of 
t he  otller. Tl~cse  two collateral b r a ~ ~ c h c s  of the  great Rajput fanlily are a t  feud wit11 one 
allother, and so great  is their rancour t l ~ a t  I om of opinion nought but  hloodshcd woold wipe 
out  their hatred. Eveu ill these times of t l ~ c  supremacy of British rule carryillg wit11 i t  all the  
wliolcsome dread i t  inspires, and notmitlrstauding the  vicinity of a British Political in the  
c : ~ n t o u m e ~ ~ t  of Goonall, only 8 and 10 miles oE, these two families still practise raids into olie 
anotllers' diltricts, t he  invariable issue of wl~ich is hloodshcd. 

“Tile folloming narration I have obtained from tlic family arcl~ives of the  Umri chief. The R:tjs 
is a Sisodia Itajput descended from the housc of Utlcpur. Ude Sing is his progenitor and mas after 
t he  geucral manner of native potentates the lusty father of :In unh:ippy family of twet~ty-four solis 
wlio were always contriving to cut  each other's t l~ronts.  Of ~ h e s e  Sagarji mls the  forc-lither 
of the  prcsent Raja, he mas tile yor~n:.cst so11 and P:irtnb Sing t l ~ c  cltlcst, tlie former 
received as  his pa(;rimony the  territory of Sirohi, mllilst t l ~ c  lattcr s~~ccceded tlic Rana Ude 
Sing, and deprived his brother of his territories. Ho reftiscd to give any car t.1 tlie complaints 
of Sagailji w l ~ o  tliereupon complained to the emperor Akbar, Iiaving previously elllisted thr 
Jeypur  Raja's sympathy and interest, for he liad already married tl~:ct chief's sister. Akhar 
the11 ordered an  advance to be made on Udeypur aud accoml)n~iiccl his forccs in person. The 
reigning prince, Par tab Sing, was expelled and S:~gnrji ass~imcd tlie sceptre. H e  only reigned 
SCVCII years, I'or a t  the  end of t ha t  period, on accouut of his nepliem's lnnlly amiable qualities, 
and seeing in him a future good ruler, he resigned the reins of Government to Amar Sing, tlie 
son of Partab Sing, and retircd to the court of Jehangir, who had by this time succeeded hl;bar. 
I-Ie was made a Dewan and reccivcd Khaudar as a J :~gir ,  and on his death was succeeded by  
his son Mali S ing  who had given to I I ~ I I I  the  additional grants of land of Sapur and Toro. 
To him succeeded R lo l t a~ i~  Sing with possession of Kh:undar only, b c i ~ ~ g  deprived of the  two 
additio~lal grants  in which 11is father appeared o ~ i l y  to l ~ a v e  enjoyed a life iutercst. 

" This prince had two sons, Sojau S ing  aud C l~a t t e r  Sing. The latter owing to some family 
dissensions, took up his abode a t  the Imperial court, nntl there grominji in favor, he \\,as Jeputcd to  
tnltc comm:~nd of the army proceeding against Cabool. I l e  defeated tlic enemy a t  Cil~azni, and in  
recog~~i t ion of t l~cse  services the  clnpcror co~~fcrrcd titles OII  I~ im,  and made him Lord of GO villages 
or 5 bsrais namely, l'haionto, hlcndpur, Badnrwas and Na:do ; tlie rernniniug barni somehow 
11e did not get  possession of, i t  is said to have been sitnated somen~hcre near Auterbed ill Ond11. 
After 12 years, Chatter Sing returncd home a ~ ~ d  died : ~ t  Tharonto. f I is  son, Pertab Sillg, 
s~~ccecdcd him a ~ ~ d  cstablislied a frienrlship nrith oile Nal~ardi l  N:rwnb, n ~ l ~ o  had f o u ~ ~ d ~ t l  
Nnh:~rg:trl~. Umri  nras then in posscrsion of the  T l l a l t~~r s  called 'Sazurs; t l~c i r  cl~ief nras Pailad 
Sing, who ruled ovcr -1.9 vill:~ges. Pcrtab  sin^, in c o ~ ~ j n ~ ~ c t i o n  with N:~l~nrdil ,  tool; posscssio~~ of 
this trrritory, Fave his sister in 1nnrri:lge to  t l ~ c  I<ota Rqi:l, hI:i!~arou Iinm Sing, \vlio \vas Itilled, 
a t  the battle of Dl iolc l>~~r ,  nnd nppointctl his onrn so11 I-Iimniat S ing  chic£ of Umri, n.110 taltiiig 
part in tlie abovc mentioned battle nras scverly n ,o~~ndei l  ill it. TYl~cn thc  Kota R a j : ~  was 
tlyiug, 11e appoiiited Himmat  Sing rcgelit, as tlre heir 13l1i1n Sing nras o t ~ l y  an int':unt. Himmat  
S inc  in con t luc t i~~g  the  afiiirs of ~ h c  cl~ild-king nr:ls o l ~ l i ~ c d  to take r ~ p  his rcside~lce at E;ot:tl~ 
wliicl~ ct~t:~ilcd on him thc loss of tlircc har:~is l l c n t l p ~ ~ r ,  I3:1~lar\vas and N:~gdo.  H c  11ad t\vo 
brotl~crs, Jngga t  S ing  and ::I; Sing, nritli the  Klicotl:~man :IS 11;s iunrns, to him he gave for 
services rcntlcred eight villa.-cs, ot' whicl~ live still be111ng to IChcoda and t l~ rce  are a t tac l~ed to  
Gnrha. I l c  gave to Jaggat  S ing  nit11 Hlintlowrn four v i l l a~cs  and tnvu otlicrs hlon nud Bulapur 
from Tl~nronto. Prom the rcvcnllc of tlie former fi vc J:~ggnL Siug hat1 to r e ~ ~ ( l e r  to him a tribute 
of G niinas in t l ~ e  rlipcc. T l ~ c  latter were free. T l ~ c  tl11.c~ villages of Pors:~r,  kIok11awau nut1 
Senera mcre conferred on Ja i  Sing wlio liad :~lso to pny the  s:lllle tribute, \vith Scncra free. 

" A t  this time Sniman Isas Dewau of Sirsi, \\.l~ilst Sosingji Kl~iclii  nrns cl~ief of Rampurn 
and ' l~ad  married tlic Umri chief's niecc. These t\rw \\,ere : ~ t  val.inncc wit11 o ~ i c  :unot.l~rr, l111t S:~imon 
and H q i : ~  Elimmnt Sing \rero on mo.st friendly tnms .  Sosingji told t l ~ c  Itaja that  if I IC  \vol~ltl 
tnl;e his part, and fight against Saimou 11e n ,o~ i l~ l  give l ~ i ~ i l  22 vill:~gcs bclo~ig.i~ig to ll:ii, 
they coalcscetl n11r1 n battle \\.as foug l~ t  a t  Patni ml~en Saimon Dliantlcrn nrns bc:itcl~, nnd 
accordingly t l ~ c  Raja rcccivctl t.11~ 22 villnges of h i .  A t  ICndar N:ltl~ to \v l~ i c l~  I have 
rehrred in the first 1,:lrt of this papcr tlicrc nrere two p~;i:~rics or priests, 110th I)rotl~crs; one lived 
a t  Ul~adowrnantl tlie otlicr a t  IJmri and both dividctl tlic l'ujari tl~lcs. T l ~ r  I ln j :~  of R a j i o p r l ~  
toolt 1)11ssessin11 of 1.; vill:~gcs of llai :~iid attnched them to  U:lmori, t1111s only le:~ving in  
l,o.=session of lJmri 7 vill:~gcs nrl~icl~ rem:~inctl ill the possession ol' tlic Umri  l i ings  for s i s  
gcnrralions. I n  tlie fifth gcner:~tion to J:lg:lt Sin: of l)liatlowm, Aln~r Sing \\.:is born and 
Ragog:irli was altncl~ctl to G~ml io r .  Rfnu Sing colisted John llnplist Iqilosc on his side a11d 
i~~(luc*cd him to sccnrc to 11im ill rental t l ~ e  abo\-c 16  villngcs. This tv:~rr nc( :ordi~~gl~-  donc, nntl 
i t  alil>carstl~at ill lnttcr ymrs ;\l:un S i ~ i g  go t  tlie ear of somc ~ I I C  ill t l ~ c  1x15. of t,hc Engli-11 
Government, nntl ol)taii~cd ~ l~orong l i  l~osscssion of t l~osc  vill:~gcs in :11ldit,io11 to l\vo otllcrs ~ v l ~ i c l ~  11e 
wrencl~cd from tlir f i cvc~~  tllnt I~clo~ijicd to U ~ n r i  tcrritorj-. ' n i ~ s  p ~ . o c c c d i ~ ~ g  g : ~ r c  ~.isc to :t 

~lislnite on Agra. Alan Sillg clicil :111cl , \ lol~:~n Sing, the l~rcsrnt  Il:lj:~, urns I~orn a11(1 c:lrriccl OIL 

the* clisl~otc for 30 years, an11 l i i l i~ ig  to consumm:~tc tile p ~ ~ t l s  11e dcsirt.11, I IC  conli*rrctl with 
>J.lnkam Siug t l ~ c  present c l~i r f  nt' 1!1nri ntid tliey divi(lcd t l ~ r  I:u~d of c o ~ ~ t ~ n t i o n .  I lo \ \~cvcr  i n  
IWi2 Alo l~a t~  Siug nimi:~gcvl to secure the  rcmaiiii~ig tivc vill:rgcs. 

"T l~ i s  is 111~  I~istory nf TJnlri up to  its present date, nnd I 11:1vc not tlic s l i ~ l ~ c ; t  ~ loub t  t l~csc  
two me11 will carry on 1.l11ir kn( l  till they impnvcrish one a~rotlicr. Closc 011 to J3l1:i~lo\vmdircctl~ 
: ~ l ~ o v c  t l ~ c  I)anl<s ol' tlrc 1<r111u, s h ~ r d s  thc hill of Sandor on wLicli was oucc sitoatcd tlic strong- 



Ilold of the same name. Below i ts  base 011 all sides, covering a n  area of about 4 or 5 square 
Illiles, are the ruins of a very large and ancient city. It is tmditioned tha t  1;he Raja, who was 
tllcu reigning, for some rcasons deserted this site and established t,he stronghold of Rimtam. 
Ilour, n~hich should properly be linown as  Ranth Bhouunr. Tbis  Raja had made several 

to cstnblisl~ I~imsclf in  this locality, but mas expellcd each time till a t  last he was 
iuformed by a faithf111 retainer, whose name mas Ranth, t ha t  unless he, together with his Doge, 
]3llounar, mns decapitated, and tbeir heads buried, the  out under the r ight  pillar and the other 
under t l ~ e  left pillar of the eutrance gatem:ry. and t l~e i r  tronlts t l~ronm into tbe fosse, the Raja 
,.auld not obtain a firm footing. The sacrifice nras nladc, and the retainer, a S e ~ i a  by caste and 
race, uobly - olTered l~imself up a victim to  the  cupidity of the gmsping chief, \vho of course 
no\\. gained a11 he desired." 

R~,l,yzclfi.ona the ATarralive Rep01.l 4 F. n. GIILDLESTONE, EsQ., in  charge of NO. 2 Topogruphical 
S~[rvey, Khawtlesh and Bot~lbay ~ l ~ u t i v e  Stales. 

The country triangulated this last season lay chiefly in the  north-east corner of the 
~l ,n l ldcs , l  nlld portious of H ~ I ~ , , ~ J ~  rind British territory of Kh:lndesli and Holliar's territory of 

~~ i~ ,d i , \ . s  territorg, North nnd South of t h o  Nirna\ror, lying to  north-\vest of British Nilnar iu the 
Nerl~nddn E i v e r  Central Provinces. Small portions of the Native States 

Relllnrks on thc country trinogulnted. of Burwani, Dhar  and Scindia also came into the 
seasoil's worlc. T l ~ e  southern half of the  area triangulated, lying between Latitude 

2nd Lo~lgic~tde ir;:;, may be described a s  a perfect wilderness of hills, covered mith high grass 
dense jungle, embracing the  main ranges of the Sautpoorahs, which stretch in  one 

colltilunous chain from the cmzgy fortress of Assirgliar on the east to  tlie very lofty 'plateau 
of T u r a ~ i  &la1 on the  west. 'Ib the south these hills descend very ahbrptly into the  pl:~ins of 
Khandesh, while to the  north they fall by gradual loug spurs, which again break into smaller 
ridges and then isolated hills down to  the  valley of the Ncrbndda. 

T h e  highest hill me t  with mas the  pexk ca\lcd Pnnchpnndin i n  Latitucle 21' 19' r, 
Longitude 75' QO' 34", rising to  a height of 3,522 feet 

Hills. above sea Icvel, and $)out 2,595 feet al,ovc the Inrge 
town of YawaI, lying in the  plains of Khandesh immediately to  its south. The ground 
between the  southern ridge of the  Sautpooralls on which Pnncl~paudiu is situated, and their 
northern limit jnst before they commence to slope domun-nrds into the  low lands of the 
Nerl~adda valley, is exceedingly broken up into ridges and plateaux, most of n.llicll average 
ovcr 3,000 feet above sen Icvel. These plateaus are often of considerable extent, snch ns that  
of Kotah, the centre of which lies in  Lat,itudc 21' 30' 5" anti Lougitude 75' 51' 30". They are 
hcnotifblly moodcd, chicfly mith the  Anjan, which much resembles a n  English birch trcc!, ant1 
whose light feathery foliage gives a parlr-lilre appearauce to  these uudulati~ig high lands. 

Tlre plateau of Kotah is singularly picturesqoe; from its eastern edges thcre are grand 
views of the wild I~n,kcn country of the Pal Tlioppa, the north east 1,alookn of the I<l~ai~desll  
District, ml~ilst on its n7eatcrn and soutl~ern sides the  Anir and Kuuds  rivers offer mucll 
11t.antif111 scenery, frnm the edges of the clcep and wcll cvootletl gorges in which they run. 
Tllo\~zll d e s t i t ~ ~ t c  of iuliabitants now, this atid many othcr of the plateaus to I,c Foundamong 
the S a ~ ~ t ~ ~ o o r a h s  a l~ound in arcl~itcctural remains of temples and olher Iargc I,uildil~gs, lcadillg 
oue to snllposc that  t l r ~ s c  hills had once been tl~iclily populated but formiug now t l ~ e  abodes and 
l>aunts of' wild animals ouly. 

T l ~ c  climate of these plnteaur mas found to be delightful compared with that  of the plains 
citllrr Khandesll or Holltnr's territory, nrherc hot \vintl@ conimcrlcc to blow carly in  I~ la rc ]~ .  

111 tllc middle of hI;ry, my camp mas pitched in tl~eollcn on thc Huri  platcau 3,073 fee(; nl~ove 
se:) level. The tcml~cratruc was then lo0 cooler in the day than on the  low groond of Khnr- 
g'ton, ]?in: on its northern fiidc and 2,136 fcet I~clnw it .  A t  nights the d~ffercncc was very 
mlrcll greater, and I)lankets were found very acceptal~le. The hot winds were blowing very 
fiercely down heln\v, I ~ u t  on t,hc 11latcau there was uot tracc of a hot mind during the tell 
alnyu niv cnmp \ m s  pitclicd tlicrcon. Hur i  plateau i s  well wondcd aocl watered. It lies in  
I,:;titlld; 2 1' :3.)'!?7" Longitr~lle 75' r) I '  r)", is 32 miles from this nc;~rcst milway srat,inn of Raverep 

tile (ireat lntlian l ' c~~ insu la  line, and is easily go t  a t  by tlre road leading from thcnce to  the 
villnce of Pal, from \vliicli tlrere is a good I~un,jnr~ trarlt right rtp to the top of the platcnu. 
All tlrerc I~ills are said to 11c csrectl~ngly malarious np to t l ~ r  mitldlc of F e l ~ r ~ ~ n r y .  This yc:~r, 
\ln\\-cvcr, onring prr1ial)s to  t l ~ r  great, scarcity OF water, my camp en,jnyed fairly good health 
\\-llilc among thc~nl. Tlic nntivcs, as a rulc, 1lluc11 dread 1)eilrg taken into t,hese hills apparently 
t'ru~n rear of' fever. 

To tljc n ~ s t  of I-luri Ilrc a r n n ~ ~ d  l~ccnmes \vilder ant1 thc hills hi,rrhcr. Tlic ~ a c r c d  hill of 
' Taslliu' is n m:~gnilicvl~t 1nntl1n:rrk for 30 milvs ronnd, and is a favo~lrite spot for pilgrimage$ 
I lg  Ijindoos and h l n l ~ ~ ~ m c d a n s ,  1'111. srirnmit iu ;l,:lSsl f i r t  al>nve sca level. To i ts  north in 
Lat i~ut le  21" 41 ' G", Longitr~dc 72' 23' Yi", stands Ihc hill fnrt.t.rss of Bijngar, now in a ruined 
stat". I t  ro~ild 1,c mnrlc very s t n ~ n g ,  :IS the hill is ecnrllcd on both the northern and soutl~ern 
sides. Thcrc are sevcml tauks on the summit n l ~ i c l ~  is 2,703 feet above sea level. Bctsvceu 



T:~=diu alld Bi.jagm,and riqllt along to  thc xvcstward the coullt,.y ia ver\, ,vild and jungly, 
l'he i~~ll:rl~il:~nts 'arc very kw,  auli game, especially leopards, Itison, aud lliliai are lliellti[cll. 

The Auir aud the Kuudi rivers nrere tlrc only ones of anv importauce met  with in tll,. 

ltivcrs. hilly lmr~ion of tlle IVG~IC. Both t ~ ~ c s c  rivcrs risc I1t':Ir 
Lalllia hill, t l ~ c  formcr Nowing soutb-west till i t  fin115 

an c s i t  tllrough t b e  Sautpoonhs iu a deep gorgc unde r~~c :~ th  t,he lrill called Sib-, in plallC t:il,lc 
2!), li.0111 whencc i t  fionrs in a sootherly dircctiou to the Tal,tce. 'I'llc Ku l ld i  flows ill a Ilorlll- 
nresterly directiou to\r:u,ds the Ncrbuddah, and ta1;es 111~ nfllole of tile ,lrain:lgc from the nortllcrll  
side of the Huri  and Iiotall plateaus. The ncl~ole of the tr:~ct witlriu the  Snntpoorolls is, as a 
r ~ ~ l c ,  badly o f  fbr \rater. A llill stream or spriug was hardly ever n ~ c t  ,\ritl~, an11 my camp mae 
oftell io very great  diRicult,ies. To m:ury of the hills, on n,l~ich ol,scr\*atio~~s were made, 
wakcr l ~ a d  to be carried n distauce of sever:ll milcs. There w:~s t l ~ c  greatest di(ficulty also ill 
get t ing iufor~natioll froln the  Bheels ab1)ut the  spot,s \vl~erc \satcr Iav, as t l ~ c y  femcd proI>aI>Iy 
tlrak their scanty supply would be speedily dricd up  if tlrey a l lomd lily large camp to lnake use 
of the pools from which they drew their stock. 

Tl'hilst the  Southern portion of the  ,scasonJs n~orl; among the Snotpooral~s mas fotund 

Iullnbitnots. a1111ost destitude of i~~ l~a l> i t an t s ,  t ha t  to the north crecut- 
ed 11y Mcssrs. Bellctty and Barkley along t l ~ c  Ncr l~ud-  

dnh Valley was fairly well populated. l i e r e  and there among the Santl)oorahs arc small c l ~ ~ s t c ~ x  
of temporary hots  occol)~ed by Bheels and Uuujaris, bu t  eve11 these rnn a\v:ly generally OII  

t l ~ c  alqwoach of straugers. They 111:llte tllcir living l)y cutting timber and selling i t  to the 
Borrj:iris who come up from the  plai~ls,  and eke this out by jungle froits and fish from the Anir 
aud Icnndi rivers. They are nretchedly poor, vcry yrood, lazy and fond of liqnor, but an 
Iloncst ; ~ o d  I~umourous race. They seem to do ver,y litt,le iu the ;vaY of cultivation, having no 
cattle, but  arc expert sportsmen with the  bow and arrow. I fouud i t  difficult to i~lduce them 
to  clo ally worb s u c l ~  as  hill clearing, except when bribed with liquor or very high ra tc j  of' 
wages. 

The great trade of t h e  couutry appeared to  he in timber. The whole of the  forests on the 

Products. K11:undesb side of the  b o u ~ ~ d a r y  are strictly prcservcd, 
but  i n  Holkar's ter r i to~ t l ~ c y  are let out  to cont.r:lctorn, 

-ty by the  Bonjaris in immc.nsc allrl trees of all de~criptious, young and old, are beiog t,al;cn a J  
quvtities, a l ~ d  the  forests rapidly sacrificed for present revenue. There arc large stores of 
teal<, damar, anjau and other valuable timber t.rces all over the Sant,pooral~s, more especi:~lly 
011 the northern plateaus, bu t  instead of thinning and a judicious selection b e i l ~ g  pmct,iscd, 
ally trees li1;ely to sell are allowed to be cut  down. 

Extract from fl/e iVal.ralice Report of COLOXEL G .  I-I. SASTON, in  elrarge of A%. 3 Tg1,ogra~~ki- 
cat Stirvey, C e ~ ~ l r u l  Provi~tces ntid I z z a g r q ~ o l a ~ ~ ~  Ape~rry. 

No llem or extension of trinngolation \\,as required. The Deputy Superintendent - 
nrent throng11 the portions of country, nrhcre femcst points 

nn5tnr Of tllc C"ntrn' Pmvillccs, "* existcc! and closely intcrpolatcd over t he  current sea.son's .T~'?~III~, Pnnrllpcntn illnclrol n ~ l d  I ' i z i n ~ ~ a ~ r n o l  
ol. 1 1 , ~  virn,R:,l,ntal:l I\gcllcy ill tile jl,,drns grou~ld,  and also wherc needed for nes t  season. A chart 
I 1 ~ w < i s \ ~ n v ~ .  of this work is I , c i o ~  sent in. which with t l ~ e  orizinal , 

, < .  'rlllllgn'stinn nud d c s ~ r i ~ t i o l l  or t r i a ~ l g u l a t i o ~ ~  chart, -as well ' a s  thc  standard I&~,s, 
eo11nh.y visitc~l. will shew th:rt t l ~ c  ground surveyed, was closcly fillet1 
\\.it11 Trigonomrt,rical points. I-Icigl~ts are given t,o nearely all of them ; t l~osc  without Leights 
wcrc laid down with a fivc-inch iustrument, uot suited for vcrtical observations. 

The cooulry passed t l~rougl l  this season, includes some of the  wildest ant1 most diflicult 
ill this province; the clesat,ions rallgc from above five thoumud feet, down to as many hundreds. 
Two consiclerable rivcrs, t , l~e Ko la l~  and Silcro, run in a sootlr-westerly direction tomnrds the 
Godavery. I n  par(;s the count,ry is almost imllassal)le, and this ditficl~lty iu n, rncasurc hindered 
my aMc~np t s  to coml,inc i~~slicction of srlrvcyors with my  t r i n i ~ g ~ ~ l n t i n g  duties. I came ncross 
tlle Grcst Triaal~on~e~ric:rl  l b t y  :~nd \vit,ncsscd tlleir vcry (IifIiircut modc of proceeding, a path 
I)cing clenrcd from station t,o st:~tion, I O I I K  I~cforc the  Iargc iustrumcnt aud observcr passed from 
O I I ~  to t l ~ e  ot]lc.r. The I;ngc G:~liko~ldn mngc of Ilills, on whicl~ a sanitarium and coffee 
l ) l r n ~ t i ~ ~ g  11;lve I,ccn ~~nsucccssfi~lly :~t,tcmptctl, and nnother almost, equally high,(above .5,000 
feet), Kcverla mllge, arc shewn in s t a ~ ~ ~ l a r d  sheets Nos. I X  and XXIV. Tbere are villages 
and cnltivatcd g ro~~ l ld  llcarly np to 4,000 feet. U u j i  village Latitude 1So12'5S" Longitude 
8?".jR'.58" where I was encamped is 4,015 fcrt, and has nicc opeu coltivated and nrastc 
grouncl on all sides of it. The Galilio~lda mngc rises on north-east sidc of the village, 
aud nlfords a plent.ifi11 snpply of watcr. I shot snipe a t  this village in the month of IInrch. 
011 the morc Western llort,ion oT t l ~ c  cou~lt.ry l u~de r  rcport, lics thc Jlalliangiri plain, of verv 
lit,tle clcvatiou n1)ove the  sca and regarding wlricl~ a tlet;:~ilcd report has rccel~tly been made 
to the Madras C;over.nmel~t by the district otFicer, H. G. Turner, Esq., C. S. O n  the  extreme 
west, I)cyond the Kolah rivcr, tho plain at, same moderate elevation, extcnds in the Sunkonl 
zemindary of t,he Rustnr estate. This is a very wild and very sparsely l~ollulnted country. 
Tc:~l< is met nrith t l~ ro t~ghou t  the porlioo surveyed by Mr. Adams on west side of the Kolah, 
I ~ u t  uouc to east o l ' that  river, a t  t l ~ i s  portion of its course. 



~ ' ~ ~ l ~ ~ i ~ ~ l  floles O I J  the c o s a t ~ i  hel?ueer~ Zntillide :::: Lolrgil~ide, Bs',::;: hy 

i\Ir. JOHN I l . ~ n p ~ n  St~r tvgor ,  3rd Grade.  

A Dcpartmcutal Or(1er by the  Surveyor General of India, d i r c c t i n ~  the  attention of 
members of survey parties to thg opportunities the nature of tbeir field duties affords them, of 
tllrowiug l i g l ~ t  ou Geological, ArcIr;ec?logical a l ~ d  other subjects of a Itindrcd ~ ~ a t u r e ,  c~nboldcns 
Inc to offer tile following re~narlts OII t he  (;eological s t r~rcturc  of tlrc portion of ground, which 
I sllcveyc(l ill detnil, during. field sezson 1S71-72, a ~ r d  I do so wit11 the  hope tha t  this, m y  
first a t tempt  of tlre liiud, may be treated with indulgence and tal<en for what  i t  is worth. 

Pagc's Introrluctory Text  Book on Geolory" has been m y  priucipal instroctor, and I llave 
stlldied i t  dnring some OF my Icisure honrs from beginning t o  end, availing myself or 

of icicntifying rocl~s  as  preseuted tliemselvcs to  me; and n o e  quote such estmcts 
froln i t  a s  seem Lest to tally with the  surface configurntion of t he  ground under ~ o n s i d e ~ ~ t i ~ ~ .  
'The  old red sa~~dstone '  system seems to include every condition of this c o ~ l f i ~ ~ ~ ~ t i ~ ~ ~ ,  
the  first series of the  second group more particnlnrly wllich is summarieed tlrus : co;trse red 
collglomer:~tes interrupted by beds of chocolate cplorcd quartmse sandstone. Occasional fisll 

and plants' and the following account of the  physicnl fcalures of the system, maliing 
allowance tbr some cases of disruption of t r ap  roclts describes well t he  appe:rrancc of the 

The physical features of retl sandstone districts i n  Great Britain are gcuerally 
diversified and irregular;  thc hills being lbss bold and ])recipitoos than  those of plimitive 
tlistricts and more lofty and irrcgul:rr than thosc of  the  later secondaries. Where the strata 
are nnlwolten by t rap eruptions the  scencry is-rather flat and tame, bu t  the  soil is l ight :llld 
fertile, bcing based ou sand gravel and friable clays, t he  ancic~r t  debris of the  formation. 

"On the  o t l ~ e r  hand, the hills of old red districts present great  diversity of scenery, here rising 
in  rounded heights, there sinking in easy undulat io~~s,  now s w e l l i ~ ~ g  ~ I I  sunny slopes and 
retiring in winding glens or rounded valley basins of great  beallty and fertility. lllle igllcous 
roclts counected with the  system are varieties of tmp. These traps are rarely inlersllatifietl 
with the  sandstones and generally appear as  d isrql t iug and upheaving masses, cit]ler al,ollt 
the commcncemerrt or a t  tile close of the  period, when those hills :lud ranges were formctl \\,1,ich 
collrcr on the  old red districts their l)cculiarly undulat i~lg  and tliversilicii scenely. ~ ~ ~ , ~ i ~ ~ ~  at  
the  \vl~olc system we are prominently reminded of' marine conditions of sca slrores mllose s:lnds 
forn& sandstones, and of I~eachcs \vliose gravcl was cousolidated into ~ 0 1 1 g l o n 1 e r ~ t ~ ~  :llld 
pudding stoncs. 'I'lle reddish color which pervades the \vholc strata, sllcws tha t  the  at^^^ of 
deposit ~ n ~ r s t  have bee11 largely impregnated wit11 iron, in all probability derivecl frc,m the 

granitic and metamorl)lric rocks whose degradation supl~licd the  sands gravels 
the  system. 

r l T h e  scenery I am describing is considerably diversified, the hills varying from 
llcigllts t o  undul:cti~ig ranges, aud in some cases, hills wit11 Hat tops of' cot~siderabl~ spnce, 
loca\ly ltno\vn a s  Bidings or 3Ialics. O n  t h ~  two former tllc roclts are of sandstone wi th  

few spccime~ls of co~~glomerate  among it, I)ut on tile T)itlillgs 1 noticed that  the 
I)revailcd Ibr a l ~ o o t  tmo thirds of thc heiglrt when i t  :~lmost totally disappcarctl aud tllc conglo- 
merate took its gcucrally euclcsiug lhc top wit11 a precipitous \e:~ll and fram(bnts ~ , ~ i ~ ~  
scattcrcd all over it .  'lhese latter (Bidings) may be the result of an out  crop of Trap ltocks 
the conglomerate one of t l ~ e  roclis of t h : ~ t  s).stenl, ilamctl tral)-tuff,  which is descri1,cd as occur- 
ring ill every stage of tes ture  from soft ~coI ' ia~c011~ nlaSSeS to  COn1p:lct aggregation, of roc.- '?' fragments cemcntcd togsther by  igneous actio~l." ' r l l ~  c o u u t r ~  is vcry p l e n ~ n l ~ t  t o  loolt oil, 

densely pol)uIatecl and cxtenflively cultivated Ieadilig an S ~ C  n i t l~ees  to judge tha t  i t  is very 
fertile. The prcsenco of Trap ltoclts may add to its kr i i l i ty  :IS lvcll :IS to its beauty, as tile 
fo\loning extract from tlrc c11xl)tcr tlcvoted to tllenl lvill sllc\\'. 1\11 the  older secolrdary re- 
giolls, t ha t  is, those occupied by the  old red sanilstollc allll carllonif~rons systenlS o\VC their 
sllrracc c01;fi~orations clrieHy to marrifcstalions of tr;lp. 1\Iuch of this is of contempornneous 
oriFilr wit11 the  rocks among which i t  occurs, nntl is of coursc interstratified with tlresc deposits, 
~ , , ~ t ,  :I great portion also is of posterior tlatc, and in this cnsc occurs :IS disrupting and over- 
Iayillg masses. The scenery produccd I,y : ~ s s c m b ~ a p ~ s  of trap llills is ofZcn cstrcmclv 
p i c t u r c q ~ ~ c  and I)eantiful, and the  soil produccd by tile [lr.coml>ositiolr is generally so dry  all;l 
product,ivc, that  the  term trap district is usually regarded 3s SJ~OllymOufi wit11 a m e ~ r i t ~  nut1 
t'crtilil).. 

rlTllc Rivcr k l a c l ~ l i ~ ~ ~ ~ d  of last ycar, in my ground linown as 3facl1iern (Iislr river) ~ O I I ~  

a rcr\. t ~ , r t u t ~ u s  conrse al,oui iliagon:llly :tcross my  I)(lard, alrtl :lfter i ts ju~lction a i t h  :I trillUf,31.Y 
'tile .l'ol:l\,' ( -g l~ ln l l y  tortuor~s, I~ccomcs very tlecp, nlld fi~rds only irci.nr : ~ t  collsi(lcl.:d)l[: ill- 
tervnlc. Tile 111~ls of minor \vnter cnnrsrs :trc invari:ibly eovcretl \\.it11 Sragmcuts of salll]stollch 
of sizes, a11 , . l~cwil~g a tcndency tu r c c t : r ~ ~ ~ ~ ~ l a r  SCII.I~." 

. .~ - 

f i f c  by SIR. J. ,\. 3 I . i ~  S~rrrcyor,  .llh Grodc ~ P A  I A F ,  c011116ry ~ ~ i r t i e y c d  hy ?//lint d ~ l r j w ~  j'cld 
rensou 1371-72. 

Tlic gronnd I was cngagcd on durinl: the  11:1.;t season ~ : l s  or a vrry (liflicolt n n t ~ ~ r r ,  con- 
sistinq tltc out.-fall of the .Jc!,l~orc p]:l(eml to tile 

lmt i tndc  l R D I L '  to IR0:JO'. 
Loogi~ude 8 2  15' to WLL90'. sou t l~ - \vc~ t .  I l igh r ; i ~ ~ q . s  of S : I I I ( ~ S ~ O I I C  l i ~ r n ~ : ~ l , i ~ ~ r  ~ I I I I -  

u ing ~ ~ n ~ ' a l l e l  to o ~ l c  a ~ ~ u l h c r ,  C I I ~  iu small c o ~ ~ l i ~ s ~ d  Itills 



of the same formation, intersected by numerous large streams, which form many waterfalle a t  
their descent from the  table land, and run through deep rugg6d ravines. OF thcsc the Boro- 
Kolab (great valley) river is the  principal, being tbe  same \\pith the  1IIachkuod as  given in 
the  maps submitted last year. 

To the  south-east corner, and extending iuto mv neighlour Mr. Harper's ground, arc 
numerous flat topped Lills, the  out  cropping rocks of whicl~ are a species of conglomerate, 
composed of sandstone and other rocks of a rusty color, cemented together with some su l ) s tn~~ce  
resembling l ava ;  their tops are bare, and the  slopes, for t he  most part, covered with forest. 
The most remarltable hill in my grouud is Cherubirling 13. S. one of Colonel Saxton's stations, 
and has becn described by him, bu t  an account of which, I trust,  will not  be out  of place here. 
T l ~ i s l ~ i l l  is about a square mile in extent, having two principal undulations, on which the  
stations are, and between them is a curious looking depression suggesting the  idca of an extinct 
crater about 150 yards in Icngt l~ ,  being nearly in form of a square, wit11 banl<s fiftcen feet or there- 
abouts in height, in \vhich, during the  raius, water is retaioed to a depth of from four t o  five 
fcet. There are two o ~ ~ t l e t s  t o  this little basil1 opposite t o  each otber, forming rather 
considerable strcams, which meet about four miles distant in the  valley below. 

A legend is current among the  natives as to the origin of this I~ollow, and is as  follows :-At 
a time, a s  is generally the case with such stories, beyond the  memory of man, one of their gods, 
named Uhin~a,  with his sister occupied this hill and joiutly cultivated i t ;  and as  i t  mas usual for 
them to  labor apart in a state of nudity, Bhima, to prevcut unseemly rencounters, had recourse to 
a s t r ing of bells which he more round his waist, and served to  make kno~vn  his approach to his 
sist,er who immediately covered herself in order to receive him. B u t  on ouc occasion sbc 
accidentally appeared before him naked, a circumstance which 60 sllocked their modesty, t ha t  
they fled precipitately from each other in opposite directions-thus the basin is said to have been 
formed by rice cultivation, and the two outlets of the  respective paths taken by this 11igl1ly modest 
couple. The presence of 'Paddy' unaccount~ble  to the  v i l l a~e r s  has no doubt led them to 
the  f raming of this legend. I was encamped on Cher~~b id ing  for a day in the  month of Marcll, 
and  found i t  delightfully cool and pleasaot. A little may dowu the  hill, in one of t l ~ c  streams 
above alluded to, is a spring of good water whicl~ I bclicve is pereuuial, as  is t he  case with a11 
streams on the  highlands. 

The Boro Itolab or hfachkund runs diagonally across (be  ground in  a s ~ u t h - \ ~ e s t c r l y  
direction parallel t o  t he  ranges of hills on either side in a deep narrow valley. I t  is fordable 
neiir the villages Sindgor, Bojugura and Amliwara during the  dry season, but farther down 
i t  is very deep, and alligators are said to be plentitill. 111 these pa~, ts ,  tlle only means for 
crossing tlrc river arc sm:~ll cnnocs scoolicd out of solid logs of snll (Shuriu Robarlu) about 15 t,o 
20 feet long and Z deep; these arc a t  best unsnrc, bu t  I)y lashing t\ro together, a boat, 
rclial~le and capable of Learing a pretty heavy load, is constroct,e,l, bnt, t,hc scnrcit,y of canoes 
makes i t  a matter of t he  utmost difficulty t o  cross a c:ln111. I t  is remarkable tlr;rt this 1.ivt.r 
s(,ems to scparatc the Telegu from the Ooria speaking pcople, the  for~ner  occupying the conntry on 
i t s  lert bauk. Another pecnliarity I nqticrd was that  011 i t s  right I ~ a n k  the  m:~gnetic needle w? 
deflected to a great extent and uneclnally by t11t.il.on stone sn plentiful in the little hills a l~ont ,  and 
caused me gre:rt annoyance and extra 1:ibor \r,l~ile surveyil~g, as  I could not dclwud on a .station 
unless made by refvrence to t,hree or four points. O u  the opposite b ink,  I~oweser,  t he  needle 
sclJom or never varied. 

The gc~iera l  aspect of the country is hilly, rugged and forest-clad, and, excepting on t,he 
Ilighlands, collivat~iou of any kind is rarely to be seen. Thc  villages in  the  valley are  very Sew, 
scattered and s~nal l ,  scldom c o ~ ~ s i s t i ~ ~ g  of more than twoor  tllree buts, and inhabited by wretcl~ed 
specimtns of humanity who arc, for tlre most part,, afflicted with loa thsom~ ~crofulous sores, 
nrl~icl~ render them almost uscless to themselves and to others. 

lto:~,ls, n11icl1 are no t l~ ing  Letter than mere paths leading fro111 oue villngc to another, are 
fec.\v, and, \viLl~ the  cxccption of onc or two, bad in the estremc, r u n ~ ~ i n g  as 111e). do along steep 
r;tvines and over rocky ghdts  quite impracticablc to beasts of burdell. 

The several tribca inhal~i t iog this portion of country arc tlre Bhoudas, Dera Porja, nnd 
a cnstc of pcolilc who spcak thc  Tclegu I ;~nguage encluaively. Of these, t he  Hhondas are t , l~e  
most. rc:rnnrliaGle, the rest being iu gencral like thc  othcr tribes to I J ~  fouud iu Jrypnr and the  
alljaccnt districts. 

The marriage ccrcmony costume of the women and rcligioos obscrvancrs of t l ~ c  Bllondas :Ira 
I'cculiar to thenlselves. T l~csc  pcople, mho arc to I,c met with chiefly on the I~ighland bctween 
hl~clrnlral and L)a~~gal i ;~ra  iu the district of Jt'yl)ur, and coml)aratiscly few iu number, kcel) 
tllem5elves apart from all other t r i l~es  with whom they do not interinarry. The men arc 110t 
I , X ~  looliing! they arc well llnilt and act,ivc, and paqsion:~t,rly fond oE sport, of which they secm 
t,) he vrry j,.:~lo~le with rcgnrd Lo E u r o p s a ~ ~ s ;  they dress like the  othcr Ooria tribes, aud adorn 
t l ~ c i r  11ec1is with bC:lds, but  to a modcr:~tc dcfrcc. 

TIIP \vnmcn, I~o\~r.;cr, arc extrcmcly ugly, I)ot,11 in Ik:~turcn and form, which is rendered 
r e l n ~ g ~ l a ~ r l  11s thcir short hail., and the scant ines~ of their attire which cwnsiscs of just a 

I,icce of cloth, e i l l~cr  madc of the  kcrong I~arlc an11 mn~~nfactured by t l~e~nsclvcs  or porcha.red 
I'ronl t l ~ c  mca\,ers of tllc country, allout a Soot square, and only sufficiant to cover n part of oau 
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hip;  i t  is nttached to thr i r  waists by a s t r i n ~  on wh ic l~  i t  runs, and can be shifted ronnd to 
any  side. A most ludicrous s ight  has often been presented to  me by n stampede among a 
n111n1)er of t,l~csc women, when I ]lave happe~led to  euter a village oncxprctedly wl~ere  they 
had been collectcd in t l ~ c  centrc space r~snal  i n  their villngcs in tcnt  111)on thcir occ111)ationp. 
011 my approach, each one ant1 all hurried to their respective dwell in:.^, and, as t hey  ran in 
dil.cctions, endcavonred to shirt tliis r a g  ror~nd to  the  par t  most likely to be er l~osed to me. 
They arc necessarily vrry shy, and arc  seldom to bc mct  with on t  of t h e  village, except a t  
mitt-day, \v11e11 engaged nssisting the men in  the  prcparat,iou of grorlntl for cultiv;~tion and whcu 
therc is the  least possil~le chance of meeting wit11 strangers; b a t  among tliernselves they do 
not seen1 to be a t  all particular. 

This  pec~~ l in r  modc of dress o r ig i~~n ted  in the following legend, iml~licitly believed by the 
Rhondas :-'Time out  of mintl, the  Goddess Sita happelled to travel through tllis pal t of the 
country, and when she lialtcd on one ocrasion while superintending the  preperation of ller 
mid-day repast, found Ilcrself sorronuded by  a large number of 11al<ec1 women; she I~lus l~cd to 
bcl~old suc l~  indecency, and forthwith presented t l ~ e n ~  with a piece of tnssur cloth, \vI~ii.Il wag 
eagerly accepted, hu t  when divided, fonnd to  supply each one ntit11 only jus t  enough to  cover 
one hip. Tho Goddess, whose travclling wardrobe esidcutly did not allow of greater l i l~e rn l i t~ ,  
tllen commanded tha t  they sl~oultl  altvays in  future corer tlicmselves t l ~ r ~ s  much, de:ltl~ being 
t l ~ c  l ) e ~ ~ a l t y  of their disobedience; my informant g a r e  me to  ~ ~ n d e r s t a n d  that  one of the 
Goverti~iient ascnts  in these pnrts, some years ago, i~~s i s t c t l  on a young woman being p ro l~e r l ,~  
clotl~cd, the  rcsnlt was she sr~rvived the  change ouly three days'! This story, which is tleclaretl 
to bc strictfly true, has unfortunately 11ad the  ill e r ec t  of confirming these people in tlieir 
supersti lion. 

Their marriages are consr~mmated in a very c11rio11s manner. A nnrn1)cr of yooths, candi- 
dates for mntrimony, s tar t  off to a village, where they hope to tind a correspondi~~g nombcr ot' 
yonng women, and makc known their wishes to  t l ~ e  eltlers, who rcceive t l ~ e m  with all doe 
ceremony. The  juice of tlie Sallop (sago palm) in a fermented s ta te  is of course in great  
requisition, as  nothing can be done without the  exl~i lcr :~t ing effects of tliis tlieir f:~rouritc 
bevrrnge. They then proceed to excavate an under-grouud ch:lrnl~er (if one is not  already 
I'rcl)ared), haviug an a l ~ p e r t ~ l r e  a t  the top, admit t ing of the  entr:uicc of O I I C  : ~ t  n time ; into 
tllis the  young gentlemen, \vitli a corresponding ~lnniber  of xoung girls, arc ii~troduccd, nrlieu 
they grope about and make their selection, al'ter which thcy :~scentl out of it, each 11oldiu~ 
the'sonng lady of his choice I J ~  tlie forefinger of one of her Ilautls. Bracelets are 110w pu t  
on her armn by the elders (this has t he  same signification as  the  ncdding r ing amollg European 
nations), and two of the  young men s tand a s  sponsors for each bridrgroom. 'I'hc couples ;Ire 
then led to their respective parents, who approve and give thcir consent. Al'ter anot l~er  applica- 
tiou of Sallop, and s ~ l n d r y  rreetinjis, the  1)ridegroom is permifted to take his bridc home, wllerc 
slle lives wit11 him for a week, and tben, r e t u r ~ ~ i n g  to llcr parents, is not  allowetl to scc 11er 
bllsl)and for a period of one year, a t  tlie cxpiration of ~vh icb  slic is finally made over to him. 

Their religious ceremotiics, l ike tha t  of their ncighl~onrs, consist in offerings to  some 
nameless deity, or to t he  memory of deceased relations. A t  each of the principal villages the  
Bhondas congregate once a year in some spo t  conveniently sitaatcd for their orgies, rnl~en a 
r:bic!ien, a few pggs ant1 a pig or goat  are offered, after w l ~ i c l ~  they retirc to their houses, and 
llext 2ay assemble agnin when the  Sallop juice is freely imbibed, till its intoxicating effects 
llave thoroughly roused their pugnacity ; the  process of cr l t lgel l i~~a one onol l~er  with the 
bra~lches of the  Sallop now begins, which they apply indiscrilninately wi thor~t  the  smallest 
rrgard for each others feelings; this, with the  a t tendant  drnm and slrrieks, would give one 
the  ilnpression of a host of maniacs s ~ ~ d d e n l y  set a t  lil~crt,y. T l ~ i s  a m ~ ~ s e m e r ~ t  is cnutinucd 
till bruises, co~~ tus ions  and bleeding heads and I~acks  hove reduced them to a comparativcly 
sol~er  state, and I imagine, old scores paid off, when tllcy return to their several I~ouses. Thus  
cuds the  grand festival of tbe year. Their other festivals have ~ ~ o t l i i n g  remarkable. 

Country produce is poor and limited to Sun (n smell gra in  r c s e m l ~ l i ~ ~ g  sngo) and 
t(1landol a large sl~ecics of ar rar  d i l l ,  m l ~ i c l ~  are culti\fated ou tllc slopes of bills ; rice is 
a l ~ o  grown in the  beds of small streams whicl~ are  tcrraccd and I~nutlcd For tile purpose, bnt  
to  3 very small extent, Sna  being the  staple. This  gra in  is prepared for food by either 
Il<,iling to the  consistency of gruel or hard-like rice. 

The nntrrml p r o d ~ ~ r t s  are iron ore, gall  nut,, ant1 stick lac. This last is to be fi)nud only 
nn the  I(~lss~trn tree (thc I ~ a r ~ l e s t  of all jangle \vood), on thc  twigs of which the  little lac 
insects builcl their gum-like tlcsts wl~icli constitute the  Inc. T l~esc  arc collected by the vil- 
lagers in small quantities, and sold o r  bartered for a t  thc  different baots or fairs  bout the  
coautry. 

The only timber trecs I co~rld recngnisc wcrc the snll, a few wretcl~cd specimens of teak 
011 the 1)auka of t he  13oro Itolah, nnd kcndu, a spccics of cl~ony. 

Game is p l cn t i f~~ l ,  as  must 11e t,he casc, in a count,ry so thinly populated. Tllc Ijisot~ 
eamhur, pig, axis or spotted deer, the  rovinc deer, hears, and occasionally thc milt1 

hllr:llo and tiqers, roam nt large and fearless of man, wit11 whom t l ~ e y  are so littlc nrqnaiotrtl. 
yea f)\vl and other wild fowls are abundant. T l ~ c  otter also is to be ~ O I I I I ~ ,  bu t  only on t11e 
~~~~k~ of  t he  larger s t r e a m .  



$ztracl porn the 1Varrntit.c Report of h h ~ o n  G.  C. DEPRRE, is charge No. 4, Topographical 
Saruey, North-A'a'asterl~ Dicision, Coltral  Provirrces. 

SonAarnn OF REWIII STATE AND 
BnLdsrnn I)ISTHICT. 

Country Topogrnpllicnlly Surveged. T l ~ e  country surveyetl in detail dur ing the  Iaat 
Lntitudc 220 30' to 23' 30: season may be briefly described in  three sections. 
- 

Lo~,gitude 81-30 to 82.15. 

Firs t  is the  high plateau, called the  Mekal-pat by the  country people round :d)oot, from 
which rises a t  Amarkantak the  Ner l~odda river flowill;: 

First or higl~est level. westwards and f a l l i ~ ~ g  iuto the Gulf of Cambay. W i t l ~ i n  
two nriles of tbc  same spot, and from the  same I~ill, rises the  J o l ~ i l l q  whicb, flowing nortll- 
west, joins the  Soan and f l o ~ s  into tile Bay of Uel~g:~l .  TIIC highest part of t he  piateau 
is 3,860 feet above sea Icvcl, and tlle valley of the river Ncrbudda is in this part 2,600 feet, 
and tha t  of Johilla 3,000 feet pbovc the  sea. Thc northeru fact of the  pleateau descends very 
abruptly to  the  plain of Sol~axpur .  This facc has Lcen surveyed h r  about 50 miles only. 
The valleys of this pleateau arc perfectly bare of forest, and :Ire covered wit11 tall coarse grass. 
They are thinly i1111abited by wild Gonds, who live in tvretchcd mud 1111ts. T l ~ e  Gonds are 
bad cultivators; they plough and sow the grouud for three years, ant1 desert i t  for other 
virgin soil. The country of rice cultivatiou and terraccd fields, as  found iu  Chat;& Nagpore, 
is 110 more met with, and the crops consist of. kodo, wheat, gram and other graiuu, wl~icli 
grow on uplands with a small expenditure of labor. Thc  chains of hills, separating t l ~ e  
valleys and the  summits of the  various'plateaus, are coveretl wit11 heavy juugle. 

The second is the  tcrreplein of Pcndra of Chateesgurh and Sohagpur of Remab. O n  the  

Second level. 
soot11 part of this rises the  Soan river a t  an  elcvatiou of 
2,100 feet above the sea. It flows north and north-west 

through an  undulating country, fairly inhabited and cultivated by a Hindoo populatiou. 
Tlle country lbelow the  fall of hlekal-pat is 1,600 fect. 

The third level is t ha t  on the  soutlr of the  plateau on which is the source of the Soau. 
It forms part of the estate of Kcnda of Chnteesgur. All 

Tbird level. t h e  streams of t l ~ i s  tract fall into the  1Mah:inacli river, whicli 
reaches the  sea on the  east of Cuttack. The elevation of Kenda is 1,150 feet. The bills and  
valleys are thinly iuhabited by a mixed Hindoo and aborigiual populatiou, and the  jungle 
is very dense. 

E.c<fract f rom the ~\'al.rative zfep0l.L of CAPTAIN R. V. RIDDELL, n. E., ill charge Lvo. 5 Tup0gl.a- 
yhical Survey, Bhopal and ~ l l a l w a .  

" The c o u ~ ~ t r y  plane tabled was chiefly io  a fairly well cultivated tract, t ha t  is, villagcs 

EAsrEnx I,onTloN oaBnopALP 
were numerous, and the popu1:~tion ill propor t io~~,  autl 

Lntitedc 2'A0 45' to 24. 
the  soil t ha t  was o ~ ~ d e r  cultiv:rtio~~ w w  rich aurl easily 

Longitude 58O to 78'-50'. ma~~ipu la t ed .  During the  season untler report, 2172.26 
square miles of the I l l~opal  Sta te  were surveyetl, of 

~ h i c l r  1,361 sqoarc miles werc cultivated; 590.3 sclo:rre miles of the  Gwalior Stnte, of 
mhicl~ 4 , lg . l  were cultivated; 30.4 square miles of tlle princip:~lity of " I\iol~amedgarlr", of 1v11icl1 
13.3 were cultivated; 39.75 of the principality of " N:twSb Basoda," o l  wl~ich 29.1  were 
cultivatctl ; 16.31 of the priucip:llity of " P;llhBri," of whicl~ 1 1 - G  were cultivated; 32.4 of the  
principality of " IC~~rwai", of w l ~ i c l ~  24'2 were cultivated ; which s lcws :L g c ~ ~ e r : ~ l  yroporliou of 
land culLivatcd a*, 60 per cent. of the whole. 

T l ~ c  three pri~~cipalities of " Rlol~amedgarl~," "NamAb Basnda" and "P:~tl~kri," mill not :~ga iu  
be ~ n c t  wit11 ill t,he course of the  work of t l ~ i s  part,y, arid I I)elieve t l ~ c  wl~ole of t l~e i r  territories 
werc surveyed this last season by this part,y. 'l'l~e principality o f "  Kurwai" will a g a i t ~  appear, 
I)ut ill very limited cxtent p:lrt of i t  must have fallen to thc lot of No. 1 P:~rty. The soil is 
almost entirely of the  descril>tio~~ com~nonly calletl ( I  believe) the  black cotton soil. During 
t l ~ c  rainy this I)ecomes so soft tth:it the flat p:lrts of the  ceuntry resemble :r ~ ~ u : ~ ~ r n i r e  ; every L l~ i t~g  
scclns to grn)w very q ~ ~ i c k l y ;  lrills t ha t  I 11:d cle:trcd the previoos yc:rr for observiug for triau- 
g u l a t i o ~ ~  were covered with bush j u ~ ~ g l c  abont 15 feet high. 

Dingonally, t l ~ r o u g l ~  this season's work, a little south of the centrc ran t l ~ e  back-bone of 
, tho " Vindy:~" range ; the  general lcvel of its crest' is :~l)out 

Mills. 1,300 fcct above the  sea level, but  there lire several 
~>c:lk~; : ~ u d  ridges, dotted allout the  main ridge, which 

risc to nearly 2,4300 fcct. I am not cl~ritcsure where t l ~  m:rin ridgeof the " Vindya" range enters 
this survcy, but  I thiulc t l ~ a t  i t  lica between the  " Dass&n" and the  Ucas, and is detiuecl Oy the 
water-sl~cd betnreen those two rivcrs as far as tlre hill cnlled Jasarti  H. S. I f  so, the 
11111 nort11 of  the village of "Utlkn," 2,186 I'cct abovc t l ~ e  scn level in I I ~ : I I I ~  t:~ble, 
section .I., is the lirst prak c o m ~ n c n c i ~ ~ g  from thc east, on the  water-shed of tlre " Vil~tlye" 
raoge. 'I'l~en t l ~ c  hill r:~llcd " Jnsarti" 11. S., 2,347 leet above the  sea leve1,at the  foot of which 
spriugs t l ~ e  ' I  D:cssau,'' is thc  11cxt promiucnt point on the  ridge, then n littlc peak OII the  ridge 
~ o u l h  of t.11~ village of " Uicl~ntt" in p l n ~ ~ e  tnble No. 8, then the peak called by 11s " Dabri" H .  S. 
I~cight  2,365 kclnbovc t l ~ c  sea levcl, bctwocu tho vill:~gce " Pipaliu", " Di~Lri" und " Nagpura." 



1')le next, prominent hill on this water-shed is " Buorgarh" H. S., height 2,056 leet, touching 
tile village of " Baorgarh" in plane table No. 9 ;  between r: Dabri" and " Baorgnrh" there is a 
I~romincnt  hill, height 2,121 feet nor th  of t he  village of " Sodarpur," b u t  th is  is about 1 4  miles 
north of t he  main water-shed. 

West  of " Baorgarh" the  t ~ e x t  prominent feat~lre  on t.lie ridge iu t h e  ' I  Bilwani" 
Irill, height 2,001 feet nbove the  sea level ; following the  course of this ridge westnrards the  
trnrk lies over t he  low l~ i l l s  near t he  village of " lndiari" and " Mulameta" in plaue table, 
section No.  1 0  t o  tlie villare of " Jhamar," and thence to  t he  summit  of t h e  " Ilnjghat" pass. 
This pass is tlie l~ ig l i  road between Bhopal and the  south-eastern mehals or pergunnahs of tlie 
Bhopal S t a t e  ; n t  this point n prominent water-shed springs in to  existence, r:iz., the  one between 
tlie "Rina" and the  "betnm," and this runs  ou t  from the "VindyaJJ range in  a northerly direction ; 
on t l ~ c  eastern side lies t h e  " Bina" and i t s  feeders, n.hich run a t  aconsiderably higher lcvel than 
those of t he  " Betma" on the  west side. A t  this latter side there is an  a l ~ r u p t  fall of about 
400 feet, and theu a large plain drained by  strcams wlrich run in to  tlie " Bet.n,a" a t  a level of 
from 1,500 feet near tlie foot, tlie a b r ~ i p t  fall jus t  meutioned, t o  1,600 feet a t  a dis- 
tance oC 30 miles from the  " Rajghati" pass; whereas on the  eastern side the  fall is a t  
~il-st very grnd~ral  up  to a distance of 3 0  miles from t h e  same pass; t h e  plateaus between 
the  streams are a t  a height of 1,800 feet, and t,he streams t!remsclves are not  less t han  1,600 
feet above the  sen level. From the  " Rajghati" pass westlvards tlie water-shed of the  Vindya 
range follows a much less well markcd course, a t  a level in some places as  low as  1,600 
feet t o  "Narwar"  H. S., he igh t  1,937 feet a l~ove sea level. 

The l ~ i g l ~ e s t  l ~ i l l  on th is  mnge,  ol.in the  ground as  ye t  niet wit11 in this survey, is " Klieda" 
II.S., height 2,385 feet above sea level on x spur of the " Vindyx" range,  ruuniiig eastwards from 
" Dahri" H. S. South of tlie water-shed Lr tnven " KhedaJ' H. S .  and t,he '' Rnjgl~ati" pass tllcre 
is an  a 1 ) r u ~ t  fall of about 750 feet below the  general levcl of t h e  \vater.shrd, ~011th of whicl~ is a 
richly crrltivated plain, 10 milcs wide a t  i t s  greatest w id t l~ ,  extending about 3 2  milcs from west t o  
east. 'I 'l~is valley is encircled by spurs of t h e  " Vindyx" range, rouphly rcsem1)ling n distorted 
horse-shoe, one side of which springs from west of t h e  " Rajghati" pnss, and the  other from 
" Kheda" H. S .  Joining t h e  heels 01' th is  Irorse-el~oc is a b:lr of low Irills, between which 
there are several passes. The main \v:~ter-ehcd of t he  enstern spur  takes the  following course 
from " Khcdn" southwards over t he  hill wcst of t l ~ c  village of " Ghana" t o  " Surkari", then 
eastwards and a littlc tiorth.e:lst as far a s  t he  meridinn of 78" 40' ;  thcn down the  spur on wl~iclr 
tho borrndnry between thc  l l l~opal  'I'erritory and t b c  " Snugor" D i ~ t r i c t  to a point called in our 
t r i ong~~ la t ion  " Gogrin north polc (Ircigl~t J,lPO), a t  n litllc \vest of wlricl~ the  water-shed is a t  n 
lo\\. level, and croesetl 1 ~ y  a road running ~rorth\\.srds frcm " Gojiri." From " Gogri" north 
11oIe the  watrr-shed runs to  " Nnrainpur" peak, then s o ~ ~ t . h \ \ ~ ~ r d s  thr011g11 low g ro~rnd  past the  
rillagc.s of " Pnyro" and " Sal:~l~aru" across t l ~ e  l~ i l l  on ~rlrich the  vill:~ge of " Clrnrgama" is 
~ i t n a t c d  to  a hill about 1 4  milcs west of tlrr point called " I<at:lkl' M. S. ( I~e igh t  1,630) in our 
triangulation, t l ~ e n  \vcstwnrds towards the  pralc called in our tri:~ngulation " Sara," east 
pole; ~ I I J I I ~  part of the  ridge 1)etween " Sara," east polr, m ~ d  the  ril lage of " Jujarpura," to 
sou t l~  of tbe  village of '. Hana Deari," t l ~ e n  up  to  t he  hill linown as  " Dudiu" ( I ~ e i g l ~ t  1,991) 
on wlricl~ our principal statiou of t ha t  l r a ~ n e  is sitiratcd, and from thcuce \vestwards 
to t l ~ c  foot of the  bill tlear t he  village of P:~t,na. 

This line, as  far as  ' I  Sara," cast peak, is the  water-sllrtl 1,rtmceii tlie " Sendur," on the  cast 
(w l~ ic l~ ,  Sor a long distance forms the  I ~ o ~ ~ n r l a r y  Let\vren tho l3hopal territory a11d tile Uritislr 
districts of " S a ~ ~ g o r "  and " Nursingarlr") and tlrc " Tcrrtloni" on t l ~ c  tvcst. T l ~ e  western side of 
t he  valley is hountletl In- n ritlge runnilla snut l~wards  from I' Rajghati," on rvhicl~ " Singori" 
21. s .  (height 2,148) and " K:irtoli Irill" polc (I~riglrt  1,SS-l) nre sitl~ntc(l, then 11rar1y ~out,li-  
wards a s  f'ar as  the  11nmllol of i s o  1 6 '  to a l ~ o n t  two milcs rlortl~ of t hc  village of " 1Tdejri". 
Hetnren this p i n t .  and " Dtidia" 11. S, is a r i ~ l g e  of l~ i l l s  o ~ r  which " B:rdnlg;~rh" 11. S .  
( l~e igh t  1,792), " Dongcri:rJ' 11. S. (11ri~;ht 1:532), " Pil~cria" 11olc (llright I ,37n), " Singota" 
pole (bc ig l~ t  l ,? i3 ) ,  " Kisscnpl~r" I-I. S .  (Irciglrt I >4 36), :~ rc  eito:rted. l ' l ~ e  hills forming this I ~ e l t  
arc almost nll allrupt and prcci1)itous on the  sonth f;lce, I J I I ~  comparntively of n gcnt,le slopr 
towards t . l~e  north. Thc  Lelt is cut  t l i ro r~g l~  1)). nunicrous strcams, genrrnlly running sontli- 
11-ards, but  here and tlrcrc, as if on I)url>osc to Lrcak thc  moncito~~y, the  source3 of thc  strcams 
running l ~ ~ t \ v c c u  these I~ills are ill tlic 1ll:.i11 soirth or t l ~ c  belt of hills. 

Iimm : ~ l ~ o l ~ t  t he  ni?r i~l i :~n ol' i s 0  i '  annthcr F ~ I I ~  I ~ n v e s  tlrc niain ridgr of the " Vindya" 
mng*, 1111t this P I I I I ~  is SO 11roke11 that  i t  r (~~>rcs rn t s  t,lie a)>pcnmncc oS isolatcd groups of I~ills, 
wl1ie11 I c r m i ~ ~ : ~ t r  ncar t l ~ c  rillngc of " Ilnri." These liills prrsc~r(  rcntnrcs of every l ~ o s ~ i b l e s l ~ n p e  
and 81 jpe, but t lrror~phonl the so~~t , l rern  portion the  a l ~ r u p t  prcc*i~i to~is  slolle is faci~rg tlrc so11t11, null 
l h r  gentle slope Iiicra the north ; l h r  n i o ~ t  rcmarltnl)le or t l ~ e ~ c  hills arc 111~ g r o 1 i ~ ) 4 c l m c r n  tlrc 
olll lbrtof " Cl~nkignrh" a11t1 'I Bird:rlpnrh," rrlrirl~. f r ( m  tile nortli.caut or from " Dndin" 11. S.. 
prcsrlll tlie appmr :~ r~ce  ~ n ~ n e \ v l ~ a t .  like n Faw, tlrc diiTcr~,ncc I~c ing  tllet thc heights of t l ~ c  ]>eal;s of 
thcsc hills arcb not so regol:rr as  tlre t ~ c t l ~  of a saw. 

A littlc wcst or thc gl.onp oS I ~ i l l +  ~ n u l l i  O E  " C'lr,tl;ignrh," is a gorgc, throng11 whir11 
issues n rivrr wlriclr collcets thc drxiu:rge 01' a circ.le onl' : ~ l~on t ,  I 5  milcs in dintnctcr, nltlrougl~ 
from (.ither sitle n spcct;~tor migllt. i rn :~j i i l~r ,  f r o l ~  lllc r~lcky an11 ~ ~ r c * c i ] ~ i l o ~ ~ s  apprarancc of thc  
hills, tllnt :I r l~nd to the ot11cr s i t l~ '  n.ol~ld I,c i~ l lpo~s i i~ lv  ; yet t . l ~ ~ r e  are two very fair roade on 
the  r ight  L ~ n k  or the " Uamuc," n-lricl~ j , ~ i n  near the  village of " I'urtalla," and nrr rs lc~rs ivr ly  
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xi 1 /j, 
used I,y the " Binjaras," are passable for carts and camels. On the left balllt of the Bamnc" 
t l~crc is alsa a road which could very easily bc made pusable for carts ant1 can~els. 

Ou t l ~ e  water-sbcd I ) ~ t \ ~ e c n  Lhe " Betn.~" and the " Bins," starting from the " Rnjghati" 
pass, the hills c:tUed " Uilgarh" (I~eight 2,221), " Saugor" H. 9. (hcigl~l 1,956), " Lakoli" H. S. 
(height 2,184) iu sheet No. 5, sta~ldard map " hIankal)ur," east trce (11ei:bt 2,0221, '(hill pole" 
15 (height 1,981), hill pole 24 (height 1,930), "Clliroda pole" ( I~e ig l~ t  1,8!IYj in sl~eet No. 3 
of the standard 111311 are situated. North of the Inst mentioned sheet the ridge t,nkcs the 
s l~ape of isolated hills, of which there are several very conspicuous ones in sheet No. 1 of the 
standard maps, more especially the 11ills on which the statiol~s of "PathnriJ1 (height 1,855)) 
"TeondaJ' (I~eight 1,86G), and " Udepur" (height 1,878), arc situated, also the pcaks called 011 

the chart of triangulation, "hill pole I" (height 1,715) '' Bclai pole" (heigl~t 1,871), "hill 
pole 3" (height 1,762), " Saiha tree" ( I~e ig l~ t  1,838), and "hill rlole 23" (height 1,867) ; these 
peaks rise up to 500 fcet or nearly so above the surrounding plain. 

Rivers. The priucipsl rivers met with iu the season's work 
arc the " Narbadda" 6 t h  its feeders the " Sindor," the 

'lTendoui," t l ~ c  " Banna." 

The " Bctwa," the " Bina," wit11 its tributaries, the " Dndai, " thc '' Semri," and t,he 
Babnai." The sources and small portions' of the 'I Dassan" and thc " Beas," both of w11icI1 

were large rivers in the Bondclcund St:ctes, formerly the field of survey of this party. 

The " Narbadda", where i t  enters the work of this party in standard sheet 6, is a river of 
a little more than 300 yards in width from bank to 

Tlle " iinrbaddo!' banlc, running bctwee~l steep banks, some 40 or 50 feet 
in heigllt, between the "Sindor" and the " Narbadda;' and about 1i miles from their 
junctiol~, the level of the ground is 1,091 feet above sea level, a t  the station called " Hirapur," 
which was made in a field. A t  G3 milcs further along its course where the "Narbaddn" 
crosses the meridin11 of 7S0, i t  is over 900 yards in width from bank to bauk, and t l ~ e  general 
level of the country 011 either side a t  a distance of al~ont  a mile from its banks is 1028 feet, 
nrllich mould shew that the river had n fa11 of 65 feet in 63 milcs, or an average of a foot a 
mile. There are numerous fords and fcr~ies across t l ~ i s  river, mllicl~ are detailed in a separate 
form appended to this report. 

Tile '1 Siudor," where i t  joins tlie " Narbadda," is a strcnn~ of about 100 yards in width ; 

Tbc " Bindor!' 
i t  rises in standard s l~cet  No. I V  in Latitude .':lo-22' 
Longitude 78"-JO', about -1. miles from " Khetla" H. S., 

and about a mile from a peak called in the triangulatiou " Berltheri" West peal<. The coursc 
of tile " Sindor JJ is aboot 40 milcs iu length, starting in a south easterly direction, and gra- 
dllally turning towards the south. 

The " Tendone" rises aboot 14 miles sout l~ of the sonrce of the '' Si~~dor," starts in n sor~tll 

The " Tcudonc!' 
easterly direction, but turns rotcnd to t11c sout l~ \\test 

'after i t  has run about 8 miles, continues more or lesj 
in that direction until it joins the "Narbadda" near the village of "Bajinln~am," ill sheet 
No. I X  Longitude ncarlg 78"-15' : its entire lenfft11 is aboot 70 miles, and its chief tributaries 
are the " Naharia," length 17 miles springiug from nearly south of " Sirmow" in standard 
slleet No. 1V. , 

The Nnlite," lcngt l~ 27 miles, springing a little west of the village of " Dabri" iu standard 
sI1eet No, IV.  Tile Bhnrlta, lcl~gtll 1 3  miles, springiug about 2 milcs sooth of " Jeithari" 
in standard sl~eet No. VI.  The " Gajanda," lengt l~ 20 milcs, springing from near I' Bilwani" 
hill near t l ~ c  middle of standard sheet No. V. The " Gnmnj," lct~gtll 27 miles, spriuging 
from ncar tlre village of " Jhnmar" west of tho above, aud iu the same staudard sheet. 

The solwee 8 the " Ba~ine" is somcwl~erc uear " KalinkeliJ1 in degree sheet No. 111 w11icl1 mill 

Tllc " D n ~ l u c  or Bnu~ue." 
come into the field work of the coming cold wcathcr, but 
the last 33 miles of its conrsc lie in the coul~try :~ll.cndy 

surveyed. The "Bnuue" passes through thc south west corner of standard sheet No. V I I  when i t  is 
joiued by the ' I  Cl~amarsel," a stream of nbout 15 miles in Ic11gtl1 spriuging near " Nar~vnr," in 
stnudard sl~cct No. V; the " Jnmuer" wbicll rises in dcgree s l~ect  No. 111 a ~ ~ d  the "Nnrhari," :L 
slnell strennl of about 1.b miles iu length risiug ucnr the uorth of stnudard sheet No. VII.  
Ill slleet No. IX tile #' Jamncr" is joined by the " Gbogra," n stream of nbor~t 25 miles, rising 
sout l~ of " ltajgl~ati" in standard slicet No. V ; finally the " Uanne" joins the " Narl)addaJ' 
west of "Bagalwar" nt n distance of 1 4  miles from the juoction of the " Tenilonc" wit11 the 
"Nlrl~adda." 

The "BcosJ1 rises a t   sirmo mow" standard sl~cct No. IV, and before i t  passes out the 
Bhopal Territory into the " Saogor" district near "P~~thn" 

Tllo " Deoa." in standard sheet NO. 11, it becomes a sluggish stream 
rI~llning between steep banks of a soft clay from 50 to 100 yards apart, in the last G miles US its 
conrse t l ~ r o l ~ ~ l ~  standard sl~cet No. lV ,  and in this distaoce o111y tbrcc fords arc met with. 



Thc "Dassan" rises a t  t l ~ e  northern side of the hill call~vl " Jasarte" H. S. in our 

Tl~c "Dnssnl~." triangulation, close to the village of the same name in 
standard sheet No. IV. The first 1-1. or 15 ~nilcs of this river 

come into t l ~ i s  seaso~l's worlc standard sheet No. 11; and in this ilistatice there arc numbers of 
fords. Where the "Dassau" leaves thc Bhopal Territory; i t  is a stream about SO yards in width. 

The "Bina" rises ncar " Bilgarh" hill, Latitude 23"-19'-4" Longitude 73"-I 0'-4,2", south 

Tlio " Billn." 
of the village of " Lutri ;" in standard map No. V, after 
having run n course of about 35 miles; in  a direction a 

little east of north, i t  is joined by a stream of about its own size formed by the jnuetion; n 
mile fhr t l~er  east of the " Semri," nnd the " Dudai" which take their sources near " Sodnrpor " 
and "lhbri"  rcspectively in sl~eets No. V and IV. Seven miles fnrther on, the " Bina" leaves 
the fcld of survey of this party, and passiilg throngh a corner O F  tlie Saugor district 
is again met with in Latitude 23"-52 Loiougitndc 7s"-20' sheet No. I, where i t  is 
is joined by the " Uabuei," and becomes the n ~ c s t e r ~ ~  I~onudary of t l ~ e  Snugnr district. Prom 
this poiut the " Biun" is a liver of formidable dimensions, its banlts I~eing from 300 t a  300 
yards apart. There are uumerous fords and ferries across this river \\.hich are all detailed in a 
scpnratc form. 

Only a small portion of the " Betwa" I ~ a s  fallen into the ground surveyed this season, 

The " Dctwn." viz., 7 milcs in thc nortb-west corner of standard m4p 
No. I. It is here a river of from 200 to 300 yards IU 

width ; about a mile east of where the " Betwa" leaves the worlc of this party, another stream, 

The " Reotnn!' the " Keotan," also passes into the work of tlle Gwalior 
party, and must very soou afterwards join the " Betwa." 

T l ~ e  " Keotan" takes its rise abaut 4.4 miles south of " Garaspur" in sheet No I11 and runs about 
36 miles before i t  passes into the work of No. 1 party, drawing all the drainage of about 270 
square miles of conutry, chiefly to the east of its coorse. One of the tributaries of the " Betwa)' 
the " Neon" by name rises near " R a j g h a t i  in sheet V, but  passes out of the work surveyed 
a t  nbout 1 2  miles from its source. 

Tlic population is chicfly Hindu, the proportion as yet met nzith shows 15 Ilindas to 
about 1 Mussulman, and these latter are seldom to be fdund except in the large villages and 
cities. A t  the rastern cnd of the valley of the " Tcndoui," t l~c re  arc sevcral " Jagirdars" 
descendants of t l ~ e  old Gond proprietors of the soil ; tlreir jaghirs do not seem to have a large 
])roportion of the riel1 soil, but perhaps they and their ance~tors havc not been so industrious as 
1l1c more pushing followers of the reigning creed. 

The heat in the " Narbadda" valley and in the valleys sout l~ of the crest of the "TTindya" 
range is far greater than anpt11i11g I ever experienced in l{ewnb, Uundelcund, Gnralior or Jey- 
1 1 ~ ~ .  I n  those districts I never remember registering a greater measure of heat t l ~ a n  102 Fahreo- 
licit a t  t,he hottest time of the day, in a small hill tent, up to the end of tbe third week in April. 
But  during the last two years south of the crest of the "Viudyn" range I have registered 105" to 
107" in a large and better tent,, every day after the middle of March and sometimes in April 
:IS mudl  as 109". Thc Klassies who are chiefly inhabit~ants of 011d11 sl~ow that  they feel t,he 
difference of climate as much as me do." 

dle~tlo. of Forts aurl21etty ' I  GarAis." 

Chokigarl~ Fort in standard sheet No. VII is situated on t l ~ e  northcrn end of a spnr (600 feet 

" Chokignrh" Fort 
above the plain) of the grollp of liills north of tllc town 
of " BBri." TJ~ese two arc said to l~avc  bccn 

tile chief residencies of a Gond I h j &  a110 possessed this portion of the Ul~opal territory, and 
1)oilt the fort some 200 years ago. 

The fort is in shnpr, roltgl~ly spcnl;ing! tlrat of a rhoml)os, tbe sides of which are abont 
600 yards in lengtli, 31111 a l ~ o s e  corners p o ~ n t  t~carly to the north, cast, sonthgtld west respec- 
tively, I ~ u t  as the wall follo\vs the shnpe of the rock on whicl~ i t  is 1)11ilt, a cross fire conld 
Ilc I~ronght to I~car on scveral parts of the approaches in t,llc immediate vicinity of the uppcr 
~vall. 

Tl~cre are five gnteways in t l ~ c  nppcr wall, one near thc caster11 corner, is called the 
Bhopal gntc, atid is the c11ic.f cntrnncc to t l ~ c  fort; tlre road to this gate from the villngc of 
" Alamp~tr" is sucli that carriages may be driven up t o  the outer gate, which is about half tray 
111' tllc accent. 

At tlrc nortl~enl g n t c ~ n y  the dcsccnt to the village of " Kamnpnr" is merely a foot-path 
]low t~scrl I,y the ~ c p o y s  (~\.l~osc wives and families all livc at  " Kannpr~r")  on their way to 
a ~ l d   lion^ tllcir rood. 

At  the eastern gaten-ay the approacll is pasoable to horses, hut  this is not used now. 

The southern gateway is ,lot used now, there is a di tc l~ ontsidc this portion of the 
rampart wall, which is here I ~ i ~ l l e r ,  tl~ickcr and more solid than a t  any other part. This Imds 
out into a platean on aljout'the same level as the I'ort, nod cstcnding in n south-eastcrl~ 





Tllere is difference of 800 or 900 feet between the  level of the  plains ou the  caster11 anil 
mcskrn flanks, the  latter being the  lower. The forms and gcoeral appcnrancc of  these 
moontains differ grcatly on the  two sides. O n  the  eastern or Ucywar side the  p l a i ~ ~  riseu 
gra t l~~al ly ,  :~ntl becomes morc and more broken up  wit11 lit t le irregular hilloclts of rock ,Inti\ 
~)latcan is reacl~cd, from which the  highest summits rise iu  long ridges  early precipitoos on both 
sides. I n  many parts therc :Ire two or three of such ridges rlinning closely pamllel to cac11 otIler, 
ant1 formiug valleys which :we entircly i~~accessiblc to wheel conveyances or ladeu camels. . 

O n  thc  Rlarwar side the  descent i s  abrupt, the  Fcatorcs of t he  hills larger and the  ,jangle 
thicker. The  mountain outlines are more imposiug, bu t  their culor is too m o ~ ~ o t o ~ ~ o u s  to prodncc 
really beautif111 effects. This chain forms one of the  most important watersheils in India, 
drainage 011 the  western side converges for t l ~ c  most part to form the  L I I I I ~  river, and on thc  eastcrll 
the  Ban6s, t he  fofmer flows into the  Ronn of Cntch, and the  letter in to  the  Cl~amLal all(l 
thcnse to  t he  Bay of Bengal. I have uot yc t  heard t l ~ a t  any minerals of interest or impor. 
tance are  fonnd in this range, bu t  doriug the  approachiug season more iuFormation will 
obtained as  the  detail survey is the11 to be taken in hand. Tllese l~i l l s  arc  bu t  t l~ in ly  1101111- 
latell; the  inhabitants are almost entirely Bl~eels. 

The main road from N i m ~ ~ c h  t o  Moun t  Abn vici Erinpnm rrlns t l ~ r o u g l ~  the  chain 011 tile 
paralell of 25"-16' in a gorge called the  DesGri Pass. The  road is very pic t~~resqne,  bordercd on 
both sides by el~ffs nearly 1,000 feet high, between which glimpses of the  far off plains of J o ~ l h ~ u r  
are obtaincd from the  crcst of t he  pass. I t s  length is about 19 milcs, t he  road is quite practicable 
for carts, though the  gradients are steep iu places especially on the  AIarn,ar s~tle.  Therc alz 
chokies at every two or t l ~ r e e  miles, b u t  nevertlieless highway robberies are not ~n f re r~ucn t . "  

E / . o a c t f r o n  report by H.  Hons~ ,  Esq., / lssista1~l  Stq~cri~tlentle~tl. 

"The  riral)ulla Range rmls along the  eastern edge of the  conntry triangulated, ant1 so 
far as I know attains i t s  greatest alti tude here, next to I \ f o ~ ~ u t  Abo wl~ich,  however, can scarcely 
be consitlerctl as belonging to  the  range. The highest point Jargo is foruld to bc 4,330 al,ovc 
the sea. 11; is al)ont 49 milcs north-north-west of Ode jpu r  aud 3 miles sontll-west of Ke lwan .  
.The mnge is visil)lc for SO or 100 miles onward from here, b u t  tberc is apparcnt,ly no other 
summit of equal altitndc with this. I t s  form is similar t o  t ha t  of t he  other commanding 
snmmits of this chain, e i z . ,  a long precipitous ridge rising abraptly from :I, plateau c o n s t i t r ~ t i n ~  
thc watershe11 of this part of India. The western portion of t he  country triangulited is in 
the  plains of Marmar. These plains are  dotted with small rocky llills appearing a t  long 
intcrrsle, and varying in l~eigl l t  from 600 to  2,OUO feet above their bases. 

" Thc c:~ntonment of Erinpura is situated on the  boundary between XIarwar and Sirrohi, on 
the left L:tnk of the  Joai Hivcr, as  a post of observation where the  regiment called the  Er inpur :~  
I r regular .  Force (formerly the Jod l~pnr  legion) is locatcd. Major Carnell commands thi:, 
regiment. 2nd isnlso investcd with politicnl powers. H e  has  done much towards sopprcssiug the  
nheels  and JIinas in Sirrohi and Marmar who are often taken red-I~nntled in dacoity and murder. 
When  I wai  working ;I rew miles from Erinptua, a tlacoity was committed OII a caravan 
nttendetl with Lloodslied almost, on the  vcry spot on which two criminals were executed thrcc 
days Leforc, and I~ l tng  up on the  branch of a tree. 

" TVhile encamped a t  Sodabass, a large village in the  Jotlhpnr district, a mid was about 
t o  be made by a large g a n g  of robbers, bn t  on seeing my  camp they mntle off. The  villagern 
wsr~red mc they hat1 been I'requently plundered, and most certainly wonld have been on this 
occasio~l hut  for the  presence of my  camp. m 

" I camc across s vcry cr~r iol~s  old temple in a gorge a l~on t  8 miles south of Oanerao 
built in the form IIP a cross. Thc length is ahont 100 feet. The  central pnrt where t h e  armn 
of thc  cros4 meet. is covered in hy a circular (lome ill which are recesses for idols. The arm* 
t l~en~se l r e s  consivt mcrrly of rnclosurcs rormed by stonc pillars surmonuted by a row of small 
tlomes, so tha t  t he  wl~ole  1~11il1li11,n 113s the  appcarancc of a group of tcmples. I have preserved 
n tracing of an  inscription on one of the  stones, bu t  have not  ~ucceedcd in  finding any one 
who can tlccipher it. There arc some tracea of a ruined village called Ranpur adjoining." 
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R E P O R T  O N  T H E  S U R V E Y  O P E R A T I O N S  I N  T H E  L U S H A I  A N D  N O R T H  

C H I T T A G O N G  H I L L S .  

Front  COT.ONBL II. L. TIIUII.LIB~, C. S. I., S u ~ v e y o r  Geneva1 of India ,  lo A.  0. Hears, Esq., 
c. n., &cvetav?y lo the ';ove~n?nent of 171dia, DEPAI~TNENT OF AOIUCULTVILE, I t g v ~ ~ ~ ~  
AND COBIIIIE~CE,  NO. lGOF, dater1 Simla,  the 22nd  June 1872. 

I have the honor to submit, for the information of the Government of India., the 
professional results of tlie two survcy parties employed wit11 the nortllern and soutl~eru columns 
of the  expeditionary force against the Lushaies on the Eastern Frontier uuder the command 
of Brigadiers General Brownlow and Bourchier, respectively, during the past field season of 
1871-72. 

2. As approved and sanctioued by Government OII the recommcnclation of His  Excellency 
the Commander-in-Chief, as conveyed ill n ~ y  previolls 

No. 411 1'. doted 161h ls7'. reports c i t d  in the margin, the two parties mere organised ,, 496 F, ,, 31st ,, 
aud oficered as follows :- 

With  tllc r ight  southern, or Chittagong column, were the following officers of the Revenue 
Survey Department, viz :- 

Major John Macdonald, Officiating Deputy Surveyor General in charge. 

Captain H. B. Tanner, Deputy Superintendent. 

Xr. Clifford Barrett, Assistant Superintendent. 

Mr, Gorden Cooke, Aeaistant Superintendent. 

3. From Major Macdonalcl's report* herewith attached, received this day, i t  appears 
tha t  his party succeeded in  establishing, under all the 

* Dnted 16th Mny 1.872. natural difficulties of this very peculiar and densely-cover- 
ed country, added to those otber obstaclcs and impedi- 

ments attending on the advance of a military force in  a n  enemy's country, a series of 27 first 
class secondary triangles, emanating from a well-constituted base of the Great Trigonometrical 

of the Eastern Frotitier series, together with 76 minor triangles of a less rigorous 
character, establishing 4.0 well defined points, and covering an approxinlate area of about 
2,300 scluare miles of country, ly ing betwern the parallels of 23" 30' and 23" 45' north latitude, 
and the meridians o€ of 92" 30' and 93" of east longitude, never before laid down or attempted 
to be penetrated. 

4.. Of these points, the  heights of 37  stations have been computed from absolute trigo- 
nometrical results, varying in elevatiou from about 2,000 feet on the Ucphown Klang, or 
range of hills, to  5,300 feet on the Muifang range or 6,056 feet a t  the  Sheudoo village on tile 
Purang Klang, Blue Mouutaiu, towards the  south-cast of the cxplored territory being found, 
by intcrsectiou, to be 7,100 feet. 

j. The country thus identified and intersected by fixed points formed the basis of the 
topogrnphical details, which, during their marches with the different colun~ns and variolls 

detached routes, 3s the military considerations permitted them to take, the scveral sur- 
vey officers skctclled in by the planetablc, tlie mountain ranges and hater-system to  the  
extent of about 1,700 sqnire miles from tho Burkhul Falls and Demaqiri oo t l ~ e  Kurnafoolee 
river, to  t l ~ e  valley of the Kolndyne and Burkoyns village on the ostremc east, and in  due 
collnectiou with our old surveys in  the Northern Chittagong Hills and AlijaL, as shown i n  
the map attached to the report, and which has been reduced ant1 connected with 
the  work of the  northern or Cnchar column in my office. 

6. These rcsults obtained, ns fully described, only after many disappointments, and 
under very i n a d e ~ ~ ~ ~ a t c  amount of coolie Iahor, not only for tlie necessnry transport of the  
survey apparatns, but  for thc bare provisiolis and the absolute necessaries of lifo, may be said 
to be more satisractory than a t  first wc dared hope for and, uodcr all circumstances, looking 
to the  serioue detentions a t  first stortiug, may be accepted with much thankfulncss. 

7. This preliminnry general map of the entire results of the survey operntions of both 
eolumus mill, I trust, do morc to expl:~il~ the gcncral effect of the  new geographical inrormatiou 
ol)tained on this frontier t l ~ a n  any words of a professional report. 

8. I t  will 1)c observed t l ~ n t  t,hc two columns approached each other very closely about 
the parallel of 23 '  30 not hciug morc Lhan nbout 40 miles npart in a straight line. Bu t  most 
unfortunately for tho intercsts of this depnrtment and of geography in  general, n junction 
wau not formcd owing to tho late~less of the season when the final results of the  military 
cxpcdition mrrc obtained, and i t  bccnmc essential to evacuate the country as Fast as possible. 

I ( 



9. T l ~ a s  a considerable gap, in conjunction with much else, i~~termediate ly  between tllc 
soothern bonndary of the  Cachar district and t l ~ e  northern limits of the present espeditio~l,  
still remains to  be filled up, wl~ich i t  is highly important, in a geographical sense, to  become 
better acquainted with ; and i t  is to be hoped that  our improved relations with tlie tribes on 
this frontier and the good ofices of the  civil authorities may enable us hereafter to dispose of 
the  w11ole of the  blanks still disfiguring the  map of India, and which have so long h f f l ed  
all our attempts to  describe, with even approximate trutlifuluess, t l ~ e  geography of our 
eastern territory. 

10. The professional details of the  survey operations are very clearly given by Captail1 
Tanner i n  his report* and diary annexed to  Major 

Dntcd 31st Mny 1872. Mactlouald's report. Of  the arduous nature of such work 
in  such e country, and under soch hardships and-dit~culties, i t  is needless to enlarge ; suffice 
it to say tha t  the exce l l e~~ t  officers and Assistaut Superintendents engng!d, fi~l!y realised the 
expectatious formed of them when they were specially selected for this part~cular duty. Captain 
Tanner is an officer of rare qualifications and of the  highest merit, and his nntiring eser t~ons 
tliroughout the  mhole of the  campaign, a s  me11 known to  the whole of tlie forcc, aided by 
two of the  best civil officers attached to the Revenue Survey Department, Messrs. Barrett  and 
Cooke, entitle them to  the favorable consideration of the Government of India. 

11. Major Macdonald's'and ( 

" V11.-Tl1c Snrvcy Depnrtn~cnt, llnder 
Alnjor .lobs blncdonnld, Deputy Snrvcyor 
Gcncrnl, wit11 \vhom wns nssorintcd Captnin 
Teuacr, 1)cputy Superintendcut. ncl~ieved 
results wldcl~ .I llt~ve ~nlrcnily rcfcrrcd to, 
nnd rrhicl~ BIn,ior Nnctlooald'n report 
Inore h l l y  describes. These officers were 
nlmost iusnrinl~ly prescnt with tho I~end- 
qunrters of tho Urigndc nnd, in ndclition 
to thcir other duties. nG)rtlcd me much 
vnlunble ndriee rind nssistn~nce. N.t,jor 
Nsc,lannld nttnchell Lirnsclf to the 2nd 
Gonrk11,ts tllrouqhout the c ~ ~ r n p n i g ~ ~ ,  rind 
took pnrt wit11 t l ~ e ~ n  iunll thcir encounten 
wit11 tho eoumy." 

Eastern Frontier. 

Znptnin Tanner's services mere thus brought to  the notice 
of the Government iu  the despatch of Brigadier General 
Brownlow, as cited in the margin, and in  expressing my 
own acknowledgments to these officers for the success of 
tlie survey carried on under !vIajor Macdonald's immediate 
direction, I would venture to hope tha t  this officer's pre- 
vious services during the seasons 1869-70 and 1970-71, in 
company with Mr. Edgar, c. s., from the Cachar side, on 
this frootier, and his labors under the most trying cir- 
cumstances and privations, may not now bc forgotten. I 
beg most earnestly recommet~d Major Macdonald, who 
has done so many years' good and valuable service in  this 
department, to  the favorable notice of the Government 
of India  for his special and lengthened services on the  

12. W i t h  the left, northern or Cacbar column, mere the  follo\ving officers and assistants 
of the  Topograpl~ical Branch of the  department, viz.:- 

Cnptnin W. F. B;ulgley, Deputy Snpe~intendent, in charge. 
Lieutenant R. G. Woodlhorpe, R. E., Assistant Superintendent. 

, E. P. Leach, R. E., 

Mr. M. J. Ogle, Assistant Surveyor. 
,. W. Robert, ,, 
, J M c C  ,, 

13. From Captain Badgley's narrative report* herewith attached, i t  appears that,  under 
similar circnmstanccs as above described, the efforts of 

~ n t e d  16th M+J 1872. himself nnd pnrty rcsultcd in the attainment of n series 
of secondary triangles, emanating from a goo11 side of the 

Caclinr secondary series of the Great Tr i~onomctr ical  Snrvcy on tho parallel of 24" 46' ncar 
the  I3firSk river, and extending about 25 miles in a sooth-easterly direction into t l ~ c  L11s11ai 
country on the hlonipoor froutier, and covering an area of a b o ~ ~ t  612 square milen. This, 
coml~lned with 191 linear miles of route survey, formed a connected basis for the delineation 
of no lcss t11a11 1,800 square miles of entirely new topogmphy, or including overlaps, of 6,068 
stluarc miles as actually sketched and mapped, some portion of which was duly connected with 
the  old Cachar survey, and executed after the return of the expedition to  Silchar. 

14.. These opcrations took thc party down south nearly as far as 23" north I a t i t ~ ~ d e ,  the 
column of General Uourrhier having t~mvcrscd this considerable distaucc sonthwar~l, and as 
far enstward as 93" 30' cast longitnde, and, as hefore stated, to wit.hi11 the short distance of 
about 4.0 n~i les  only from the extreme limit of General Brownlow's march, tho rel;~t,ive positions 
of the two d i s t i ~ ~ c t  areas which ha\-c thus come uutler survey being clearly defined on the map 
herewith submitted. 

15,  Tlie clcvat,ions attained l ~ y  this party arc-" Cl~eelam," 5,700 feet ; " T~llcheng," 
5,900fcet; " h l ~ ~ k l u n ~ , "  6,850 lbct; " Kungn~~ng , "  No. 12, 5,525 feet;  No. 13 station 
6,ljl! fcet; ~ ' C l ~ a ~ n ~ l ~ a , "  extreme south point attained hv the force, 4,925 f'ect,. From tho 
rsllry ol' the Bsr ik  a t  Tipai hlukh, the cspcilitiou gr;~~lo:~Ily :~scenrled F1.on1 250 fect to tho 
abovc heights. 



1 G .  O u  the return of Gencral Bourchier's force to  Cacl~ar by the mi~ldle of March, I 
urged on the attention of Captain Badglcy the ncccssity of availing l~imsclf of the ollportunity 
to reconnoitre a good deal of thc grouud west of Tipai Afnkh, wit11 the view of rectifying 
thc  defectivc or uncertain topogmphy of the sonll~ern portion of the C:~char d~str ic t ,  as Iald 
down iu  the old map ;  and t h ~ s ,  I am happy to say, he has done with s u r l ~  foot1 cffect as 
to m~te r i a l ly  alter much of the details in the old map, a ~ ~ d  I believe the Cachar southern 
territory is I I O ~  placctl iu a Far more satisfactory state, aud is as well defined as me can ever 
espect such ground to  he. 

17. Captain Badglcy has achieved a most satisfact,ory amount of very good and relialjle 
work. To his ow11 share he accomplished the larger prqort,iou of the ahovc area, as specifie~l 
in his report;  alld to his indefatigable ze:d and cnergy wc arc indel)tcd for this considerahle 
addition to our lc~~owledge of the country sou t l~  and south-east of thc Cachar district, pre- 
viously totally unltnown. 

18. Lieu teua~~t s  Woodthorpe and Leach, of the Roj-a1 Engineers, Assistant Superin- 
teudents, rendered good ass~stance, and have contributed, as far as their rspericncc pcrmitted, 
to  the success of the work ; they are both accomplished young oficers, full of zeal and energy, 
and tl~cirslictches m~ll ,  1 have no doubt, add greatly to the iutcrest and I~istory of the cam- 
paign. Thcse slietches are iu course of l)ubl~cation, and will he reproduced by the photozinco 
process in my office in doe course. 

19. Mcssrs. Ogle, Rol~crt,  and MacCay, Civil Assistant Surveyors, have given great 
satisfaction, and performed every duty entrusted to thcm with great c l~eerf~~lness  aud success. 
blessrs. Ogle and Robcrt, sliccially, hare  mailltailled and increased their reputation as most 
zealous and cflic~eut members of the department, evcr ready to  devote themselves to  any duty, 
howcver d~lticnlt, and over any descript~ou of country. 

20. Captain Badglcy's report coutaius an interesting description of the country pnssed 
over, together with all account of the mauners and customs of' the people, wl~ich is worthy 
of publication. 

21. Although Brigadier General Bourchier did not mention the presence of the  survey 
party with his colomu In his despatches, yet I am autl~oriscd to state that  he fully aclinow- 
ledges the assistauce he derived from the materials promptly furl~ishcd to him by Captain 
Badgley, whose 111,eliminary map was made use of by the Brigadier-Gcncral to  illustrate his 
own report aud route. 

22. The combined results of this short expedition i n  a country excessivcl.y hostile 
to  survey opcrat io~~s,  destitute of inhabitants, densely covcred, 2nd with military oopcrations 
going on, are as follo~vs :- - ~ 

--------- - -~ -. 

Trinl>gulotion. Topogmpby. 

Squoro m i l t s  I Square miles. 

south Column ... ... ... 2,3on 1.700 
North Column 1 612 I 4,8W -- 

Total ... I 2,912 1 6,500 

Overlaps 
GRAND TOTAL ... 7 , 7 7  

23. :t is not only this area of nearly 7,000 square n~iles of cl~tirely new topogrupl~y 
mllicl~ hos beell obtaincd a n ~ l  mappcd, but., by :he correct delineation of the mou:~tain ridges 
and tbc drainage of the country traversed, a far better idca of the general collateral run or 
configuratioll of the wholc Srontier has been obtained, and much ~ v h i c l ~  disfigured our old 
maps as absurdly conjectural, will uow give place t o  what is more reliable ant1 iu I ~ a r m o n ~  
with actoal survey. 

24,. W h a t  has been effected appears to me I~ighly creditnble to the  encrgg, perscverancc, 
aud facility of rcsoorcc of t l ~ o  scvcral o f i c e r ~  and assistants employed, upholtling, os i t  tloes, 
the fair reputation and prcsligc of the dcpartmcnt, aud I csprcss the hope tha t  i t  may bc so 
cousidercd by the Govcr~~meut  of India. 

2 5 .  Thcre is still IeCt a g0)d den1 which i t  is dcsirnblc to dcfine on or within the Eastcrll 
l?ronticr, I~crorc i t  mill bc ~)ossiblc to dctcrmiue a fair and tangible boundary along tllc whole 
lil~e, as rclbrrcd lo  in Alnjor llacdonaltl's 31st pamgmph. Wit11 Captain Dadgley's topograplli- 
ml  party \vorlcing in t l ~ e  Naga I-lills and rccessil~g a t  Shillong, and with their good knowledge 
of thc country and aptitude h r  such opcr:~tions, I shall be able to provide for all further work 
ncccssary l o  Ilc done on t.11ii frontier, whenever i t  nlny be the pleasure of the (;overument 
t o  direct further survcys to be prosecuted there. 



26. A new general map of the entire frontier, s l towin~  a11 these recent additions, is in 
course of prepamtion in my office, and will shortly be published, when the effect of all exist- 
ing geographical information will be seen a t  a glance. l'lte rough preliminary maps of each 
collunn, as now rendered, will also be replaced by tlte final and morc perfect productions rrs 
soon as the fair maps can be drawn by executives aud reproduced a t  head-quarters. 

27. It will be obvious to the Government that  in mpid surveys and reconnoisances made 
simultaneouslv with tlte march of an advaucinp militarv force. the survev officers must be 
dependent foisuccess on the exteut of the aiduand assiitauce I:endered by" the military com- 

mauders. This department, therefore, desires to ac- 
l r i d e p n m p p h  34, Mnior Mncdo"n'~'s howledge in tbc fullest manner the hearty and gcnerous report. 

co-operation and aid of Brigadiers General Brow~~lom and 
Bourchier and their staff, who did everything in their power to  facilitate the survey operations, 
and to admit of the executive officers obtaintnn all the ~eozmnltical information iu their nomer. ., - L 

This object, I know, was rrequently gained bysacrifices made by tlte Brigadiers ~ e n c r a l ;  mith 
respect to other and more important requirements, aud therefore calls for special and grateful 
:tcknomledgment. 

28. These survey operations were conducted on principles in conforntity with the frill 
general instrnctions issued for the guidance of the officers employed from my ofice, based 
pal-tially on tlte experience of the survey officers employcd in thc Abyssinian expcditiou ; and 
although tlte two countries were widely dissimilar, yet, T believe, by a proper attention to the 
chief heads of instruction issued, the results have proved as satisfactory as the peculiar circum- 
stances met with would allow. 

Ezlract  ,from the Nawative Report qf No. 6 Topog~aphical  P a ~ t y ,  ,rots the Field Season of 
1871-72, u i t h  Rvigad ie r -Gmeid  Bourchier'a Field Foi9ce, ATorthei.n OT Cachav Column. 

FTO~-~. \PTAIN W. F. BADQLEY, B. s. c., Oficialing Deptrty Sripperinlendent of Stc~vey, 
in chargc 1Vo. 6 Topographical P a ~ l y ,  No. 2Gd, dated Shillotzg, the 16th May  1872. 

Description of COUTL~T?/.-I~ will be better to consider the country in sections, begin- 
ning ni th the most westerly portion surveyed. This includes n third of South Cachar and 
n strip some 25 miles broad of Lushai country, the wholc quite nuinhabited, except where the 
Dallesar river, which is navigable for small cmft of 100 mauuds (1) throughout the ye;lr, hns 
enabled the advancement of tea plantations ad tar as Jalnacharra, ~vltich, however, as well as 
one or two other gardens in i ts  neigltbourhood, is, I understand, cousidered too far forward, 
hut only so on account of the difficulty found in retaining n-orkers in what appears to them an 
nnl)rotected position,-a matter which, however, a more tliorougll &ern of o ~ ~ t p o s t s  and 
defence will soon rectiry. 

Five parallel Itill ranges runniug from south to north intersect this country, and gradually 
lessening in height, nre lost in the plaius of Cachar. Between these lie four broad vallcys, 
broken by innumerable small ridges aud smamps, and in tbrce cases dmined by considerable 
streams more or less navigable for country boats. 

H i l l  ranges.-The first of the ranges beginning to the wctstnrard is tlte Chattarchura. 
This, which is aboot 9,200 feet high a t  Chattarchura pealc, is lost in small tilas a t  Alexandmpur. 
Along the entire ridge, as far as I visited it, and i t  is said continued into Cltittagong, there 
is a broad elephant trnck, which, mith a fern hanging branchcs clcarcd away, might be used 
as a riding p.ath. I t  was a l m g  this that  the Lushais made their r:tid on these western gardens, 
and thc rcmains of tlteir encampments still point out their halting places. 

T l ~ e  nest  range is the Bairabi, the highest point of which, 1,800 feet high, ends 
south of Burancharra, from whence northward a band of low knolls aud ridges cstends as far 
as Cachar. 

Between the Chattarchura and the Bnirnbi, runs the largest of the rivers of which 
I spoke, the Dallesar, which minds between high banks with a motlerate cnrrcut, aud has been 
found naviga1)le throughout the year to Pachma Mukh, and is so probably mucll ful.tlier. Thc 
country t.ltrough which i t  runs is, however, I believe, entirely uninhabited ns far sot~tll as 
peak Z. I t s  principal t r ibnhry is the G u b r ,  which runniug from far south in a nearly direcL 
nortltcrly liuc joius i t  a t  Qutnr Mukh;  for thirty-five miles of its course this stream tlrains 311. 
rluinhal)ited country. East of the Bnirabi is the Koloshib muge. The ralley betvvecn is 
draiued I,y branches of the Dallesar; i t  is an almost impeuetrablc tract of forcst covcred wit,lt 
low ritlgee and cane-covered swamp, which mill probably not bc opeuerl up l i ~ r  many years 
to come. 

Mr. Ogle, to whom Fell thc survey of the country frorn Koloshib eastward lo the 
Rubnu range, h w  ol~ligingly furnished me mith notcs, from mlticlt, ~nercly premising that 
tltc general description is tlte samc a f t h a t  of the country to the \\.est, I givc the lollowing 
estmcte. 
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((Tile principal r i m s  in this tract arc the Souai and Rukni. Thc only large feeder 
of Ihe former is the Tallsol Kh:J, and of the latter t l ~ e  Chem. This stream, i n  maps hitherto 

is made to  joiu the  Rukni eigl~teeu milcs furthcr north than i t  act,ually cloes, and 
otlier smaller fccdcrs, as the Noturcharm, pising ncar Pnrsansip, and the l'czia, are not showu ; 
and l~creiu lie the chief discripancies bctwecu previous maps and the seasou's survey. 

"The Rnkui runs with a rapid current, and, to i t s  junction with the Chem, holdu 
a considerable body of nrater. It is navigable so far for 

*Mr. Edger got sNnll bo'lts ns '' ns ten-rnaund boats a t  all times, and duliug the rains much Lushni Bnut. 
fitrtl~cr sooth. The Sonai, w11icl1 has a much longer course, 
is not navigable much above AIonir Khal.* 

"Va1u;tble timber is fouud in the valleys of these streams, which aftcr being cut is 
dragged to the baulr by elephants aud floated down. Occasionally the wood-cutters are 
surprised by Lushais, n h o  levy a tax ou them of a rupee a hcad. 

"There arc numerous elephant tracks all over the country, which are utilized by 
the  Lushnis ou their raids. 'nlose usually used run along the tops of the maiu ranges. 
There is ouc from Tipai Afukh crossing the Bubau range near L .  4 peak, skirtiug below i t  to 
the  west, passing J o o g  the ridge of Dornc peak, and thcuce joiniug the M o u ~ r  Khal and 
Mainadhar road a t  NQga Khal. Another of their r o d s  ruus along the Parsallsip ridge and 
over Bongong; this gives off a branch four or five miles north of Parsansip n'hich turns down 
to  the Sonai aud follows the river. A t l~ i rd  track is on the Koloshih range, aud extends 
to  Sonirbau." 

The easternmost of the Cacl~ar ranges, the Buban, 11as its highest point (3,100 fcct) 
betwecll Monir K11d aud Alainadhar. I t  ends south of Lakirpur. Bet,ween i t  and the 
1Vunjaibong range, eight milcs to the east, ruus the BirQk, which is here the eastern boundary 
of the Cachar District, Munipor beiug across the river. 

TIM Ba'ra'1c.-This fiile stream, though i t  drains all eastern Munipur and the north- 
east of the Lusllai couutry as far as the Burmese frontier, is, onring to i ts  rapids, impracticable 
exccpt for ten-mauud boats betrveeu Marc11 and June. During some months, howcver, the 
largest boats can reach Tipai Afukll. 

U p  to Tipai lfoltli, the BirAk, running to  the east of the Nun,jaihong range, has 
a south-easterly directiou, but  from this, on receiving the Tui Vi, i t  chaugcs to  ncarly due 
north, and keeps so as far as Alni. There is not much to  notice about this part of the BbrQk 
Valley. Tbe river takcs its course to the north, receiviug the drainage of the hills on eitllcr 
sidc, which throw out numerous >purs, becoming lower and more brolien as they descend, and 
covered above with timber and bamboo, and below with bamboo, cane, aud other small nnd 
dense jungle. Fortunately for the Surveyor, elephant tracks wrre found here aud there leading 
from the river to the hills, without which the prosecution of the work would have beeu 
imme~lsely laborious. 

Sonth of Tipni Mnlch begins the country of the Lushais. The part of i t  which, 
taking Tipai Jlulih as i t s  north-mcst coruer, n,ould be included in a square of 4 0  miles side is 
drained by t l ~ c  Tui Vi, or as prouou~lccd by Hindustanis, Tipai, the principal feeder of the 
BdrQli. Sooth of this square the waters flow into the Kolodync. A number of parallel north 
and south raugcs iutcrsect the couutry, and througlr these the Tui Vi winds mld doullcs till it, 
I i s ~  completer1 from its source, south-east of i t s  debouchure a t  Tipai ~ l u l ; h ,  a coursc of 125 
miles, the direct, distnucc being GO. 

Tipni Alul.lr..-'l'ipai .Mnlil~, the depGt to  t,he cspeclition, n snlall breadth of open 
space consis t i~~fi  of a sa~idl~anlc, ab i t  of shingle, ant1 :I Icdge s ~ u r o u ~ ~ d c d  1)y hills, was thc largest 
picce of opcn conntry nrc saw from Alui to the Cbaniphai. I t s  height is 250 fect, and i t  was 
comparatively IicalLliy till tbc hot nrcntl~cr and cholcm set iu. Diarrl~cea or dysentery cvcry 
one had, I ~ u t  60 they had a t  most of tbc otlier camps a t  the bcginniug of tlie campaign. T11,at 
:I ldnce so low, foggy, and da~np ,  and crowded with coolics and 1)oatnlen on whom i t  was d ~ f -  
ticult to enforcc sanitary rules, was not nlorc sickly is prubably duc to its beiug washed by tlie 
tn.o rivers. 

From Tipai M I I ~ I I  the route 01) the cnlnnln lay a t  first south-east and then south, 111' 

hills rind dolvn t,o vnllt~ys, cacb rise being I,t~twprn %,000 and 3,000 fcct. The first ridge, Sen- 
bong, is S,,150 fcct al~nvc thc sm,  a ~ i d  I~e~c,nd (I~is  t l ~ c  l~i l ls  rise higher and higher to Kungnnng, 
a point on the mugc sonth of whic11 was 7,000 f ivt  or mnrc in hcight. From this t l ~ c  highest, 
raugcs lie nort,ll-east and sout l~ st,ut,l~-cast, and I)rt\rccn thrm and Burmah, which is shut  out hg 
nnnther towrring ritlgc, tllc ronntry is crossctl by lowcr lines of I~ills, all keepiug the general 
north and sonth dircctinn. These arc Iliglicr son1rmll:1t as they approach from north and south 
t,lle nralerslierl lino of tlic B61.61; and Knlotlync, but not remarkably so : oue point on the line 
we fouod to bc only 6,150 fcct, ant1 others wcrc lower. 



As we dvnnced into this  mngnificcnt country, a country of stecp ridgcs and narrow 
ynllevs, me found tlle hills lcss covcrcd with forest, the  under-wood lighter, and the valleys dry 
and fined mith grass instead of baml.~oo, reeds, and cane. We noticed oak as the  principal tim- 
ber, with fir ant1 rl~odotlcntlro~~ on tlic highest hills;. hut there n.crc many more trees unknown 
to us, among them one, of svhich me saw some magnificent specimens, called by tlie inhabitants 
Bongpni. It was 1)cfore the season of flomers, but  blackberries, strawberries, violets and seve- 
ral ol' the comulon E u ~ l i s l r  wild flowers h:ld begnn to show themselves, aud in the woods the 
scarlet rhododendron and a species of 1Xik (Rotea) were in I110sson~. The oaks, of whiclr there 
were several species, wcre hnug like those on tllc Himalayas with s t r eame~s  of grey moss, and 
the tronks and larger braocbes cnvered with small ferns and orchids. Of ferus there werc a 
~ ~ o m b e r  of varieties ; cinnarno~~,  wild ginger, and other roots were to  be found, as also in some 
places the lemon ; hu t  tliesc last w,ere said to  have been introduced Ly the Kookees, tbc  former 
nlasters of tlre country, and mere only met  wit11 near old cultivation. 

Fo,'o?.mcttion.-The rocks were sandstone, with here and there clay slate. 

~ep t i l e s ,  insects, &-.-We saw no snaltes, and very few of those disagreeables in  the 
way of leeches, ticlt and fleas, which me had been led to expect to  be bothered and eaten 
np  by. 

Scenery and climate.-The scenery is vcry fine, the country healthy, and the climate 
during oilr stay delightful on the  Iiills, with very little rain and hoar-frost iu January. 
I n  the valleys the nights and mornings were chill from the mists settling on them, and malt- 
i n g  trees and herbage damp and dr ipp~ng.  This cloud effect was grand seen from above-like 
a sea of snow, with the  dark pealcs rising from i t  like I'slands ; a most dificult subject for :I 

sketch, bu t  which Lieutenant Leach has attempted to  represent mith considerable success. 01 
~wevailing w ~ n d s  there mas no particular indication, but the clouds and rain always came from 
the south-west. The rains probably begin early. 

The Lztshais.- The Lnshais, of whom we met  men of four different tribes, are fairer t h a ~ ~  
the Bengalees, ofavery uniform height of about Sve feet six inches, well made, active, intelligent, 
aud energetic. Of their figures we had one or two opportunities of judging, especially on one 
occasion when some iron hoops of burnt  barrels mere in  the fire, to g e t  which, aud to save their 
clothes from accident, they stripped,-an easy operation with men whose only covering is :L 
large square of cloth. The figures they displayed were splendid, full and finely muscular, espe- 
cially about the shoulders and c;~lves, though in the latter they showed a more graceful shape 
tlrau the large-legged Kookics and N a p s  who were with us as coolies. Tha t  they were iutel- 
ligent, me had, uot knowing their language, less clrnuce of forming an opinion; but  from 
~ v l ~ a t  wecould judge from a k w  who understood some words of I-lindustanee, and frcm tbeir 
quick recognition of sltctcl~cs, even in oatline, and from their loolcs, wliicli otherwise belied them, 
they were so. Of tbeir energy and activity their raids arc sufficient proof. 

Their Ireads are wcll formed, with good foreheads, oblique eyes, heavy eyebrows, h i g l ~  
clleek-bones, depressed noses, lorgc hut not thick lips, and scanty beards, a few s t raggl i~ig  hairs 
in somc being the only representatives of chin-tot't or moustache, beyond which 11oue of t11en1 
can boast. Their hair is straight aud l~ lack  or \~ro\v~~is l i ,  eyes brown or black, and teetlr invari- 
ably good ; their expression ol~en, bold, and gener~llly pleasing, and their voice load and sonor- 
ous, partly probably from practice and etlucation ; the children having the  same deep far-sound- 
ing  tones when calling loudly. 

Costunte-'l'heir dress is admiral~lc in i ts  ease ; no boots, nor brecclies, nor other 
t ight  clothing confine the  freedom of their limbs; a I a r ~ e  square cloth or two pu t  on together, 
: ~ c c o r d i ~ ~ g  to  the  temperatorc, is their only covering, which is worn passed under t,bc r ight  arm 
: ~ u d  with two corners thrown in opposite directious over tlre lcft.shoulder, and managed for 
modesty wit11 the most easy dexterity. To confine the clot11 11po11 the left slrouldcr they carry, 
lvl~en nnywhcre from home, a bag slun,o so aa to  rcst I~ellind the right. hip, tllc shouldcr strap 
being of skin, tigers's appnrently by l~refercoce, and tlie ba:, which is of fine and  strong net, 
covered wit11 a large skin flap somewllat like a sporran, and often made of long white goat's 
Iinir, with tlrrcc blnck strcalts. I n  thc hag they carry their s~nol t ing apparatus, flint and sleel, 
:i dhao or Iargc choppin:: knife, and occnsion:tlly a I~nudlr  of p n ~ ~ ~ i e s ,  wlricl~ are small 11nrde11ed 
I~amhoo skcwers, a ~ ~ d  which stuck in the ground are very cfficieut protectiou to their owner 
when sleepil~g in ~ L m n g e  places, :III(~ Icl'l bcl~ind 11im in his l,at11, protr r t  him in some dcgree 
when pursued. 

L ~ ( ~ h ( t i  T~~~ibea.-I\'e saw, as I said, men 01' Four scp:lrate t,ril~es, thrcc of tlrcm tlis- 
t i ~ ~ ~ u i s l ~ m l  hy t l~c i r  mode of wenring ~ l ~ c i r  11:1ir, and thi- sol~tller~t t r i l~es  rntber smallcr and 
l~a~~rlsorncr  than the n o r t h c r ~ ~ ~  Tl~ost. we first mct, w l ~ o  had conic, from Kulel, and are now 
living on Banbong, called tlrcrnsel\~i~s IIowloogs, : I I I ~  :we govvr~led l)y an old \vonlan, Impnnu, 
the motlier of their former chief Vonpilnl, wl~osc grave on ICult~l is onc of Lientenant TVootl- 
tlrorpe's illust~atione. Thc name OF t l ~ r  11~x1 t r i l~e,  tllosc uuder Yoil!oi and Lal Bur, I quite 
forgot to ssccrtaiu. The rcmainint. ~ \ V I I  mcrc Pois and Paitca.. T l ~ c  former wcre inhabitants of 
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the  country south of L;il Bur's, who had apparently hired t l~emsc lve~  out  as  soldiers, and the 
latter, probal~ly a very small tribe, living on and about Nurklaog. Of  these the two first more 
there hair drawn smc~otllly I)aclt, ant1 C~s tencd i~ t  a knot behind by a thin bit  of iron Lent into 
a double prong. Tho Yois parted theirs across the  head behind, and letting the lower part 
hang  loose, drew the upper fortvard, twis t i l~g i t  with the front Irair, ticd i t  in a knot over t.hcir 
foreheads, where i t  mas sccured by an iron slrewcr or with a comb of ivory ; round this LIIOI,, 
t,hose w11o \\.ore t u r l~ans  ticd onc end in, put t i3g thcm OII aftcr thc  manner of the  Sikhs, which 
was rcmarkcd hy some Luslrais, wbo called the 22nd Pojc ; about a fourth of the  Pnis wore 
turbans, t hc  other tribes, as a role,,going 1)areheaded. The PaitBs wore their h:tir frizzed up 
from thcir head, and cut  about four ~nchcs  long. Chiefs and headmen wear feathers in their 
hair knots on great  occasions, t11:ct is, those \\rho have thcm;  llow the PsilBs wear them, or 
\vhether they use any, I do not Icnow. Of  the Suktis, who live to the  castwnrd, \re saw next 
t o  nothing ; thcy are a t  c n ~ n i l y  with these other tribes, : ~ n d  t l~ ink ing  to taltc them a t  a dis- 
advautagc, had, jus t  brtbre \ve rcaclrcd the Cl~amphai,  made arr :~ttacli  on LB1 Bur's village of 
Cl~ouchim, whence ttrey hail 11e1:n repolscd with luss, leaving one botly I~chind. This uufor- 
tunate's heed and somc limbs hat1 been plared as oruamer~ts to Vonolel's tomb in Lnngvel, but, 
as i t  had been scalpcd, gouged, and the sli1111 smashed in, littlc could IIC madc out fiom it. 

Yannera and Customs.-There arc two things remar1ial)le about these people-one, 
their ~ndifferencc to ornaments ; excepting two, which are very siml)le, they wear none; these 
are a tiger's tooth or toft  of goat's hair tled with a string round the  neck, and a small tuf t  ot' 
scarlet fcatl~ers stuck in, or an amber ]>end I I I I I I ~  by a s t r ing to the ear. Some of t h e  children 
morc strings of beads, but  very few of the men ; rind colourcd chintz mas scoffed a t  as  a ,  barter, 
t h o u ~ h  auythiog might  be go t  for plain rcd or white; silver and gold have thcy none, and 
care little fhr, a fbw pice re-pr~rcliasing a rul)ee; but these arc a t  a premium merely because 
they can be beaten into bullets or used to line pipes. The secoud is, t ha t  though not  p,rrt~- 
cnlarly cleanly, they are entirely free from any of those noisome ski11 diseases which are so 
conlmon in Cachnr, and only one man did me see marked with small-pox. 

W e  saw 110 dwarfs or cripples; probably they are made away with early, after the 
Spartan fashion. 

Qualities.-Of the  mental and other qualities of the  Lushais, as far as one coulrl 
judge, they are quick-tempered, onstable i n  mind, loose in a l legia~~cc,  t l~ieviog, and occasion- 
ally given to drunltcn~~css, voilence, and barbarity; inql~isitive, taciturn in convcrsatio~r, 
patriotic, and too bold to bc liars; their bump of locality must bc strongly marked ; thev are 
grcat hunters aud athletic, malkirrg long distanccs and climbing will1 remarkable ease. From 
t l ~ e  smallest children they all smoke,-men and women,-and so much are they give11 to i t  that  
:tuy of their recent camps can always be detected I)y thcir stale tobacco smell. Their pipes are 
neatly madc of bamboo lined wiLh iron or copper, and of the ordinary pipe shape for the  meu, 
tbosc uscd by the  momeu, having a reccptaclc for wntcr, after t hc  fnsl~ion of :I bubble-bolj~le, 
~vb ich  water-disgusting practice-is carried about by t l ~ c  men in little gourd Ijottles to taltr 
occasioual nips from. 

Religion.-They have some sort of bclicf, but I heard no mcntion of priest, nor werr 
therc any templcs or i~unges. Occasionally, in thc iield, we met with a littlc clcared space on whicll 
werc armnged rows of clay pallets of v a r i o ~ ~ s  sl~:rpes, with a yard long flaa-st:~ff and coloare~l 
pendeut waving over them;  but  i t  was in their tombs tha t  we saw tbc greatest ei.iilences of thcir 
religion. Tbcse were almays in their villages and ornamented with trophies of sliulls of anin~alr  
;rnd feathers. A t  burials they discharge firearms over thc  gmves, and I believe slay the 
animals, whose heads afterwards g o  to their dccoration, and wbosc spirits are intentled fur the  
delectntion of the grave's occupant In tbc  haply  hunt ing grounds. 171e greater thc  man, the 
more animals arc sent with him, and it is said tha t  slaves are sometirnes sacrificed and buried 
with a chief. Vonolel's and Vonpilal's t,ombs had the  hcotls of many I~easts over them (indcetl 
one go t  a knowleclge of tlrc larger fauna of the  cou~rt ry  a t  n glance), the skulls of the most 
dnugerous were muzzled, and there nvcrc lrol~bles to restain the  feet. 

Beyond what can be qat.11ered from w l ~ a t  I hove mentionct1,-that they must believ,. 
in n future stale, nod that  there is sornc i~~vixihle porver for evil against whom they m:tke 
thcir incantation to protcct their crops,-I could not discover aoything, excepting tb:rt, the  
tiger's tooth or tuft  of' hair mhich thc  meu wear about their neclcs bas a rcligiot~s sipitica: 
t.io11. 

Their language is not monosyll:rl~i(: lilte t,hc Klrirssi:~ :rnd others, and thcrc is n,, 
writtcn chnmcter. Tradition is prol)al)ly l~anrletl do\vn 11s songs, wlri~.l~ arc of t l~e i r  b;lttIt.r;, 
their hills, and lovc; and thcy c:u~ improvise. 011c night  a 1,arty mere invited to givt, n.: 
~pccimcu of t l~ei r  performances, : u ~ d  the Erst of the s i~ngs  was on the sr~l!ject. of our cxl~e(litioll. 
Tbey chaunt thcm ill soft decl) n~ ) t e s  to t l ~ ?  :rccompanin~cnt of a drum and a sct of \rcak org:lu- 
lilte pipes, whosc stops ioclode :In octtrvc ; nl~tl t h r  love song they aftcrw:~rtls gave oa w;ts :tetctl 
to in n I>ostl~rina dnncc 1p.v one of t h ~ :  nun~her ,  a t  first slowly, I J I I ~  :IS t,he story !vent on, 
more ant1 morc rloickly, till t l ~ c  cvrn c o l ~  wl~iclr represe~~tetl  thc young mom;ru s u r ~ g  to n n s  
snatrhrd up :~nd  \vbirl(%d round cjrritc racitctllj-. 



Spo~t.-I have said before, I thinlc they are mighty hnnters; everything t l ~ a t  runs 
or Hies is game with them, from an elephant to a field-rat, from a I~ornbill to a wagtail; 
and they have mnuy and clever devices for bringing them to  the  pot, using, besides firearms, 
traps a i d  fenced drives for the larger, aud springs for the s m d l  game, and for small birding 
employing the pellet-bow. 

Game should be plentiful, judging from the numbers of heads we saw in front of 
the huuscs, ~vhich are not preservetl beyond the owner's lifetime. These were of elephant, 
tiger, leopard, sambur, hog-deer, metna, pig, and monkey. This last-the hulak or I~ow- 
ling monkey, black-faced, grey-whiskered, blackbodied and tailless, with very long arms and 
of extraordinary activity-isan abominably noisy beast, with a cry beginning with a yell and 
euding with a series of howls like metl imitating jackals; they are alnrays started by the  may 
in their discordant chorus by a single sharp cry from one of them, which my fcllon,s called the 
raja. 

Of birds I saw the skulls of some cranes, and they have besides many tvbich I did 
uot find out-hornbills, jungle fowl, pnrtridges (francoliues), chir, and black phensauts. 

Fish.-Of fish 1 only saw two varieties, the  mashir and a small silurus, called i u  
the  nort8h-west sol. They use nets, and also, as is the cnstorn elsewhere, poison the water 
\\,it11 tbc juice of a c:lctns w l ~ i c l ~  kills the  fish without spoiling them as  food, ant1 in one place 
t,lle camp on the  Tui-burn, they had built a large dam and weir apparently for fishing 
purposes. 

F;,9hlinyl qsalities.-Their mode of war is of snrprises and bosh-fighting and their 
itleas ol' bravery are amusing. A t  Vanoog (the first fight) they called out to  the  sepoys not 
to stick like cowards iu  the  open, but  to  come against t hem i n  the  jungle like Inell. For 
weapons they have flint-locks, some wonderfiilly old, datiug back to  C~~l loden ,  spears and 
rlhaos; we saw a few leather shields, but  no bows and arrows. For defence, though their 
villages are lightly palisaded, they prefer the  employment of stockades i n  difficult passes de- 
fended by entsnglemeuts, a specimen of which, which was quite a lesson in military engi- 
neering, we me t  with, fortunately undefended, a mile or so from Poiboi's village of Tulcheng. 
I l~nve  been told, hy the  way, tha t  the  village of the  chief is never palisaded, his outlying 
villages being guardians against attack, or a t  least unprepared for attack. 

Raids.-They carrv on feuds and make raids among themselves as wcll a s  on Munipnr 
and the  e s t e r n  provinces for arms, ammunition, women, and heads. When on raids 
they t n v e l  with remarkahle celerity, carlying nothing bu t  their arms and enongh of rice for 
the  jonrncy, a. fresh joint of bamboo s t  each new camp serving every purpose of water jar or 
cooking pot. About to  mal;e a n  attack, they are told off in  three parties, gunmen, spearmen, 
and m m  t o  carry off the  wounded on retreat;  if they have been successful, and have made 
prisoners, the men are made to  carry the  provisions, and tbough they sometimes retain a few 
as slaves, specially Munipuries and Koolcies, the  carrier is, as a rule, relieved of his head mheu 
he has hren relieved of his burthen. I thinlc i t  was after the raid on Monir Khal tha t  a body 
was found-a garden cooly's-wllicll appeared a s  if an incantation ha41 11een practised by i t  ; the  
head was not removed, and the chest was cut  open aud filled with boiled rice : why so I could 
not  find out. 

Nu twi ths t and in~  their cruelty, they are fine fellows, taking pride in a fight, dressing 
theniselrcs in their best and neatest for the  occasion, and sho\ving in their owu way cousider- 
ablc pluck ; and in  their communities I imagine they are moral and courteous, the  ever-ready 
cll~eos being a potent preveotive to  bad conduct and bat1 manners. 

3Iuulries (hcraltls l ) ,  men wearing feathers and rcd pngpries, are employed amon!: 
I I I ~ ~ S C  lbcople to treat of m:lr and peace and all matters, and a t  all times pass free ; but  besides 
t l~ese  verbal means of communication they hare  modes of sprealing intelligence known to 
thcmsclvcs, as by firc sign:~ls, alarm drums and gongs, and others. A tree exuding a red sap, 
hnckcd :In11 struck with spikes, is a sc r iou~  waruiug ; a rcd gourd stuck in a tnCt of grass 
Incans 1,loody heads for those who persevere in  advancing 11eyoud i t  ; a branch across the path 
i~ a nnticc uot to  g o  furtlrcr, and a hamboo split, broken, and burut means fire and fury. 

Slocl.ntlcrt villages.-A Lushai village is usually Imilt in a position which gives 
u a t n ~ a l  atlvantages for defence. I t  is slightly fenced, :~nd  the :~pproaches guardpd a t  difficult 
11t)ints ~a l i sad ing ,  loop-holed, nod strengthened I)y heavy stones, and on commanding view- 
lioints there arc out-looks. The conservancy is admirable, ant1 the houses, t l~ough  smoked, 
1,rgrimrtl from havinz their fire-places inside, arc clcan. Each honse u s ~ ~ d l y  has its own 
~ ~ ~ ~ r l o s c d  patch of fenced kitchen to one sidt,, and thoug l~  not hoilt perfectly symme- 
trical, thvy are rangctl to form streets. I n  the  middle of the  town is a largc house uscd as :I 

t ~ ~ w n  bull. 

T l ~ c  frame-work of a I ~ o i ~ s e  is of mood for the posts ant1 beams, and I)an~boo fhr t h e  
~.noE ; the floor is raise11 a bnr k e t  al)ove the  gronn~l ,  and is laid with h:tml~oo split and beate11 
tl:~t, the  walls I)eing of t l ~ c  same rnatelial, woven in B 1a1.g~ 011etluer pattern with very ueal 
vH;.c.t ; thc roof is a t l~a tch  of grass a11d 1,alm learcs. The avelage dimensions are 30 by 1 2  
(Poibni's was 40 yards long), of which the first lhirtl is left opeu ; a ramp of logs leatls up to 
them, and on one side of the raulp is a platform for sittiug out iu fine weather ; under thc 



oaves are the fowl-houses, and hung over the house front are the skull and horns of animals 
captured in the chase. The interior, which is closed by a neatly-made sliding door, is usually 
undivided ; in  some a half partition portions off a part as a granary ; a door a t  the haclc leads 
to  a small platform behind. I n  the middle of one side an open fire-placc is matle of slabs of 
stoue, abovc which hangs a frame for smoking meat and fish, aud beyond i t  is usually a raised 
place.for sleeping on. 

I n  the opeu front of the house is the pig  trough and the mortar for cleaning ricc-a 
work done by the women daily. This rice, which is of large white grain and very nutritious, 
forms their principal food, and is grown by dry ccoltivation on cleared spots on the hill sides. 

Agricu1tz~re.-Their method of agriculture is-having selectetl a patch of junyle 
and marked i t  by putting arrows in the split stumps of small trees round it, to fcll and burn 
i t  \vhen dry just before t l ~ e  rains, and scattcriug the ashes to dibble in  the grxin with dhaos, 
desertiug the spot aftcr three years when the soil is worked oat. T l ~ c  crop cut a t  i ts proper 
season is threshed aud stored on the ground till the end of the  harvest, when i t  is carried i o  
by the women in  large baskets slung by a band across the forehead, their mode of carrying 
all burthens. 

Besides the  rice they raise maize, a sort of yam, smect potatoes, beans of several 
sorts, ginger, tobacco, pot herbs, gourds, esquashes, cotton, plantains, and plants giving a 
dark-blue dye, and they domesticate pigs, goats, dogs, fowls, and pigeons, all for food ; mllk 
they never touch, and t l ~ e  metua, wbich they allow to roam half wild, is kept only for its flesh 
and horns, the  latter being made for one thing into powder and priming f las ls  Sugar 1s a 
th ing they do not seem to  cure about, but  they liked 0111 rum, and themselves prepare a liquor 
from rice which has a pleasant taste, and is drunk \re11 diluted by suction through recds from 
the jar  in which i t  is made. W e  called i t  hill beer. Their namc tor i t  is "ju." 

11iunufactut.es.-Tl~ey mat~ufacture everything necessary to tlleir simple mode of 
liviug--cooking and liquor pots, wooden platters, baskets, salt, saltpetre, cotton cloth, dhaos 
and axes. The earthenware is moulded. The baskets are of every shape and size, from t,he 
store basket, which will hold 50 maunds, to the little thing which holds the woman's needles 
and thread ; they are woven of shreds of bamboo with great neatuess. Gourds and bamboos 
are used for water. 

Their apparatus for cleaning, carding, spinning, and weaving the cotton is similar 
to  that  in use iu Bcngal. The cloth is very strong and close-gminetl, in breadths of three 
feet, unbleached, with a narrow blue border, or dyed entirely blue. Some of the cloth use11 
by them, resembling a dark tartan, is said to come from Monipur. Salt they manufacture from 
the ashes of bamnoo leaves, aud saltpetre from cowdung uriuated on. Their forces are not 
in  any may remarkable, a pair of large bamhoo cylinders being the bellows ; bot they tu rn  
out  remnrknldy good arms, workiug up the iron m l ~ i c l ~  they ge t  from elsewhere to  suit their 
owu tastes as to shape. The axes are of tha t  peculiar construction used among most of these 
tribes-a flat-ended peg ticd in a socket iu a bamboo handle. 

There nre no arch~ological remains, excepting the rough slabs, with rough outlines 
of figures cut  on them, which cover. old graves ; and there arc no roads, co~nmunication being 
by footpaths, which iu  the more populated parts are broad and easy. 

I had almost forgotten to  mention the women, but  me saw so little of them : they 
are pleasant, round, flat-faced creatures, continually smoking, and lively among themselves ; 
their dress is a scanty blue kilt, aud cloth thrown over the sl~ouldcrs, with the head usually 
uncovered, and the hair loose or neatly braided. They wear no ornaments. They vary in  
color, some being quite fair mtlth rosy cheeks. Thcir children are carried on their backs. 

The of the c o u ~ ~ t r y  are India-rubber, wax, and ivory, usunlly bartered for 
salt. The tradcrs are mostly Muuipuries. I t  is, I believe, intended to  attcmpt to open 
up the country by instituting a periodical fair a t  Tipai 3luk-11. The project would be sooner 
successfi~l were it  not that  unfortunately thc Tai  Vi is unnavigable. Tipai Mukh is uot suite(] 
for a military post, but iu future p a r s ,  when our rule has been cxtendod to this country, 
many strong aud salubrious hill positions mill offer themselves for choice as stations, and tile 
valleys attrnct the sportsman wheu there is no longer the danger of his being the purslletl 
instead of the pursuer. 

Fyom L~EUT. R. G. W o o ~ r ~ r o n r s ,  R. E., Assistant Supdl., Topog~~apliicnl Survey, lo C A P T . ~ ~ ~  
W. F. B ~ o n ~ s v ,  O h .  Delnj. Supdt. i n  c h u ~ y e  o j  Survey with L U S ~ L R ~  Expetlilion, 
Gated Sliillong, the 10th Jzt,ly 1873. 

I n  accordance with the instructions contained in tllc Surveyor General's letter No. ISSF, 
~lalctl Simla, 26th June 1872, I have thc honor to forward the following notes on the country 
1~m9"cd t l~ roug l~  Ly the left column of the Lushai Expetlition of 1871-72. As anything which 
I could s : ~ y  conccnling tbc Luehais thcn~selvcs, thcir villages, nn~fare ,  &c., moold be simply a 
repetit,ion of your descriptions iu the narrative rcpnrt already submitted to  the Surveyor G ~ ~ ~ .  
ral, 1 havc c~nfiued myself morc particularly to s description of the route as aforesaid. 



2. The country about the station of Silchar is flnt and open, bnt with the exception of the 

Description of country. road to Munipur the communications are not good, and in 
some places mere traclts through the bheels or swamps 

which abound in this district, especially towards the foot of the Bhuban Hills. My first 
experience of the swamps and jungles of these hills IVW on the 17th December 1871, when, 
having arrived a t  Bewalia tea garden the evening before, we* started that  morning for the 

Nr. Ogle nod myself. point known as "Bhuban cliff" with the view of ascertain- 
ing its suitability as a survey station. Our way for about 

three miles lay throogh very long grass jungle and swamps, throagll which we should have had 
great difficulty in findiug our way bot  for the kinduess of Mr. Willington of Bewalia, who 
gave us two garden coolies as guides. There are a stone god and goddess set up in a romantic 
spot near the summit of the cliff, aud thither the garden coolies and others make periodic'al 
pilgrimages, and their path was the one we followed. 

3. O n  emerging from the long grass, we ascended and descended a succession of little 
tilas, some 300 or 400 feet in height, crossing a stream of excellent water several times till 
we arrived a t  tlle foot of a long spur, up which the path led very steeply fora continuous ascent 
of 1,800 feet : here the path turns along the main ridge for about five miles, when the cliff is 
reached. The top of the ridge, as seems to be the case with the whole of this range, and most 
of the Lushai hills also, we found to be but thinly wooded, there being very little undergrowth 
to  impede our progress. There was a good spring of water close to the place of worship. A 
clearing had been made on the cliff, from which a good view of Munipur was ohtaiued. The 
whole of the hills of this couutry appear to  be densely wooded and very difficult, as indeed 
we afterwards found them to be ; the jungle on the lo\ver ranges and spurs is principally bamboo 
aud cane, but higher up thc India-rubber, Nagasur, and other large trees flourish. On  returning 
from the cliff, mhlch was found to be utterly unsuited for a station, in consequence of higher peaks 
on the same range shutting out the whole of the view to the south, me proceeded to Rlaindhar  
virZ Moi~i r  Khal. The character of the country all d o n g  the foot of the "Bhnban" seems to 
l ~ e  similar to tha t  already described. The path from Monir Khal over the hill to  Mainadhar 
runs strangely over the highest part, but, though certainly steep, in my opinion, could with a 
little engineerlug have been rendered, a t  any rate, as passable for troops, &c., as that taken 
round by Luckipore, which besides being longer was a series of rises and falls of a most 
fatiguing description, iustead of one long ascent aud descent. The hills afterwards encounter- 
ed in the Lushai country were much more difficult than this route would have been, and 
roads mere successfully engineered on them. 

4. Water.-It mas imagined that  there was no water in the path from the foot of the 
hills on one side till Mainadhar was reached on the other; the first party of the survey under 
Captain Badgley, however, in passing over i t  discovered a very good spring almost a t  the 
highest point, and the water-supply was afterwards found to be sufficient for 400 coolies 
nlthout nny scns~ble decrease. The jungle on the hill side as the path desoeuds into Mainadhar 
is almost entirely bamboo fortunately, as thus no difficulty mas experienced in cot~structing the 
podowns and barracks wbich speedily covered the several acres of flat unoccupied land which 
stretches along the bank of tbe river below the lines of the labourers in the tea garden. The 
River Bir4k presents many beautiful little pictures of water and woodland, and Mainadhar is 
uot wanting in the beauty conferred by richly wooded hills coming down to  the water's edge, 
ltrokeu here and there by masses of rock shading deep pools; on the lcft bank the yellow titas 
dotted with the tea plants diversify the landscape, the whole forming a most pleasing scene. 

5.  From Mninadhar the road runs along the Munipur Imnk as far as about half way to 
Tipni Mnkh, where i t  again crosses to the Cachar side; the troops being oarried over by means 
of a floating bridge of iugeuious construction. A strong cane rope is fastened to large trees 
on either bank and hangs slackly iu the water; a large bamboo raft is swung to thisl rope by a 
couple of cane loops, and is worked by men sitting on the edge of the raft and.hauling on the 
main rope. 

6. The character of the country between Mainadhar and Tipai Mukh is the same on both 
banks-high and narrow spurs separated by deep and dark ravines thickly clothed n i th  cane 
and bamboo jungle and tall forest trees, from which huge creepers hang in graceful festoons, 
while between these, tangled shrul~s and thorns and long rope-like roots oocupy every inch of 
ground. Elephant tracks or small paths used by wood-cotters are met with in many parts of 
these jungles, and it was by means of these that t.he military road was projected. Tipai Muk11, 
as will I)e seen from the plan accompanying Captain Badgley's narrative report, was admirably 
suited for a camp and de.p0t; a large open piece of sand and shingle on each side of the Tipai 
a t  its junction with the BLrBk affording ample space for nll requirements. 

7. This open space is no doul)t part of the bed of the river, but a t  this season i t  mns ;Or- 

fectly dry. The disadvantuge of the situation mas that i t  wns low and immediately surrounded 
by hills rising to  a height of' 1,000 or 1,200 feet above the river, and every evening UJ the sun 
sank behind the western ranges fog and mist slowly settled down upon the camp, remnlnlllg 
till latc each morning. The Noo~ljaihong range, on each side of wbich flows the JIRrilc, ends 
hero in a very narrow ridge, whose steep sidesme almost entirely covered with br.mboos, and 
the banks both of thc BBrbli and the l'ipai are very rocky. The road from Tillai to 
h'o. 6 gradually a~cends a spur of the Senoougl' Hill ; the jungle is of a similar nature to 



that  on the  Mainadhar road, though pcrhaps a little more open : along the ridge the road mne 
nearly level between No. 6 and " Senoong" Hill, on which a survey signal was erected. Mr. 
Edgar  considers t h a t  this " Senoong" range is a spur of the grcat range overlooking the valley of 

Kowpoom," and tha t  Kholel is a continuation of tha t  rangc; the survey operations were not 
sufficiently extended towards Munipur to  enable us to verify this supposition; from all 
examination of the  portion me did succeed in mapping, and also of Lushai Hills, i t  mill be seen 
tha t  all the  ranges north of the  Tipai are connected a t  various points \pith a high range runuiua 
in  the  direction of " Kowpoom"; supposing that  the position of th is  place is shown correctly on 
the  earlier maps of the  Eastern British Frontier, i t  seems, therefore, highly probable that 
Mr.  Edgar's conjecture is the true one. 

8. Before reaching the top of the  " Senoong " mnge, only a few glimpses of the  Lushai 
Hill rangcs. Hills had I~een obtained a t  intervals; from the survey 

station, however, a most extended view presented itself, 
which I shall endeavour to  describe. Looking a little south of east tlie first mnge is the spur 
ending abruptly in the hill of " Pabarchang" with every shade of " verdure cl:~d ;" beyond 
this are the high peaks of the northern part of the Kholel range and the spurs of Bargpinlong, 
in which the  dark green foliage is broken and relieved in  many places by the sandstone and 
red clay, of which these hills are formed. I n  the distance is faintly seen the northeru peak of 
loftp " Sungleng ;" south of these and above " Pabarchang" the hillof "Chepin" appear8 brown 
a ~ i d  grey from the numerous jooms which cover its face and long level spur, on which stands the 
village of " Chepin," having from this stand-point the  appearance of being strongly stockaded, 
-an appearance, however, which is deceptive, and in  a nearer approach is round to bc due 
to  the  sm;~ll fences with which nearly every house is surrounded. Beyond " Chepin" bluff 
Surplang stands boldly out against the sky, and extending south from Surplang Mootheleu and 
Lcngteng are lost to sight behiod the higl~er  portions of the Kholel range, on which is visible 
the  site of Vonpilal's grcat village, where still stands his tomb, a black speck on n loug bare 
yellow ridge, forming a land-markfor miles around. 

9. The slopes of this range are much cut up by numerous narrow spurs running down on 
side to the Tipai. Looking down the vnlley of the Tipai, the scene is closed by a lofty 

remarkably-shapcd hill, sloping gently eastwards, but terminating abruptly and precipitously 
011 tile west: this is known as Momrang. The southern hills are hidden by the near range oF 
Vallvong, a, long level mass, with broad spurs, from which much of the forest has been cleared 
for the  vill.ages and jooms of the people, who, on Vonpilal's death, removed thither from Kholel ; 
hu t  to  the south-west and west Chelfil, Peak L ,  Noongoai, and Rengtipa'nar strctch I i r  away, 
range upon range, till lost in the golden haze of the afternoon sky. Jus t  beneath the station 
01, "Senoong" the road turns downa steep spur aud soon finds itself once more in the depths of 
the  lofty bamboo juugle which clothes the  banks of the " Tuibnm." Between Tipai hlukh and 
the  " Toibum," near the sites of old villages,%any fragrant limes aud walnl~t  and cinnamon trees 
werc discovercd. 

10. The camp on tlie "Tuibum " mas in a low unhealthy sitoation, but the scarcity of 
water on the higher ground prevcuted the estal,lishrneut of a Iargc camp and depat for stores 
anywhere but on tbe banks of this stream. The road between " Tuibum" and No. 8 camp crossed 
Paharchang and desceuded to the  Tuitu : the bauks of this little river are covered with bamboo 
and n very tall, graceful, feathery reed. I may here mention that  bamboos flourished in the 
~leighboorhood of every stream till me crossed the Moothelen range, after which the general 
levels were much higher and the bamboo mas seldom met wit,h. The path from the Toitu as- 
cended steeply the Meidel hills through old jooms, in which mild heliotrope, coxcomb, and othcr 
flowering weeds flourished in great luxuria~ice. Between Kholel and Chepin, the Tipai is still 
;I big stream, flowing rapidly over and between immense rocky boulders; the path theuce to 
t,he village of Chepin ascends through some jooms, and then becomes very rocky and difficult, 
I)recipitoos masses of rock overhanging it, small streams and miniature ~vaterfalls occurring 
many times during the  ascent. 

11. The " Chepin" hills consist of three high peaks in a cluster, the northern slopes 
descending to the Tipai; one spur is sent out to the north, on which is built the 
village of Tingridurn ; to  the south-west and south long level spurs extend the longest, to which 
the name of Gnoupa was given, runs due south for about ten miles, where i t  joins the  Leugteng 
rangc. From Chcpin me got  a very fine near view of Surklang, Lengteng, Moothclen, and 
also of the Lungtul aud Lnngleug mnges. All these present strikiugly different features from 
tlie westcrn hills, being much more rocky and less covered wilh forest, long grass taking its 
place. Longtul, which is perfectly square-topped for some distance, preseuts the  appearance of 
an almost perpendicular buttressed mall, the buttresses being represented by a few sharp steep 
spurs; trees appear only near. the summit, and the rocks peep out through the grass in a 
series of regular horizontal strata. I n  Lungleng, Iargc and wild \voodcd spurs alternate with 
the steeper Faces ; in  the latter the horizontal strata of rock are again visible ; in Surklang, 
Ilowcver, thcsc s tmta are more or less inclined, often lying nearly parallel to the geueral 
4 thc slmrs and ridges. 

12. T l ~ i s  curious hill, or rather mass of large I~ills, the Ili.yhest peak of mhicll 
IS ncarly 7,000 feet, tossed about iu wild confiision, wo~tld appear to have been thrown up 
,Illring Pome great convulsion of nature. On  the south-eastern spur of Sorklang is the village 
,,f Taikum, \vl~ich was destroyed on the 20th Jauoary. From this village and the approach 



to i t  an extensive view over the eastern hills was obtained, some high mountains towering far 
off on the horizon appearing to  belong to Burmah. On  the nearer and lower ranges were 
many villnges; t,hese dependent on Porboi, some of which, Mr. Edgar tells us, have now gone 
over to Mnnipur. South of Kungnung our way lay along the western grassy slopes of 
Moothelen, crossing two or three very rocky streams, and, going over the saddle which 
connects i t  wit11 Lengteng, descends to  the Tuighnn, a .very pleasant little stream with 
a gravelly bed running through a flat piece of ground, with an elevation of 5,200 feet, and 
covered with very fine lbrest trees. 

13.  The country for the rest of the route was much more open, the soil was less fertile 
than heretofore, and on the grassy slopes the braclten abounded. The r o d  between Tuignan 
and Sellam led up the side of the Leugteng hill and over a very high rocky precipice, down 
which n littlestrcnm dashed with force; a little further on, rlescending into the valley of the Laiva, 
to  the right of the path, a magnificent filce of weather-beaten rock mas visible, extending for 
abo i~ t  100 yards, with a height of abont 400 feet; on the other side of the Laiva we came upon 
a large flat grmsy patch of land of a similar character to many which we afterwards passed 
through or snm, but which me hnd not hitherto met with. 

14. The group of villages known as Sellam or "Chelam," as some of the natives 
pronounced it., is built on the southern slopes of a mnge of high peaks, which, rising some 
SO0 feet above the villages, protect them from the northerly winds. The bleak sides of these 
hills are covered with the stubble of old jooms, blackened stumps still standing, and lmge 
trunks of trees lying about in all directions. The view, lool~ing south and east on a fine day, 
is magnificent; an endless sea of peaks stretching away far as the eye can reach, lighted up by 
a thousand soft nnd delicate tints; and nearly due south, distant some 14- miles as the crow 
flies, Dilklang and Rlnrklaug towering above their fellows, like two giant warders, gnard the 
entrance to Lalbonra's country ; bet~veen these and C h e l ~ ~ m  lie many deep valleys and many 
high ranres, the sides of which are cut up by numberless gloomy gorges aud dark ravines. 
Very drear and threatening does this country look on a stormy day, and very cold was our 
camp a t  night; in tbe early morning often n7e went out to find the ground about us white 
with hoar frost; but during the day usually tlic sun came out wnrm and bright, tempering 
thc sharpness of the east wind. 

15. Beyond this point me found ourselvee in the land of pines, rhododendrons, and oaks' 
The mnrsh from Chelam took us through Rahmung, a pretty little village perched on the very 
edge of an immense precipice, and thence through the grassy valley of tlie Dimkai up through 
the village of Tulcheng, and so over a spur of Dilklang down to the valley of tbe Tuitan; 
here a tolerably w ~ d e  stream flowing through a flat alluvid valley; the path crossed and 
re-crossed this stream several times for about &ve miles, when i t  commenced to climb the 
high hill of Murklang, crossing i t  nearly a t  its highest point a t  an elevntion of 6,858 fect. 
The eastelm face is very steep and precipitous throughout; thc path by Eujow's v~llage runs 
along the edge of a rocky precipice, clothed here and there with t r ~ e s  and grass, with a sbeer 
descent of some thou&nd feet. Beneath nvstles a small village, and beyond is a broad and 
&miling valley, through which far below, like a silver thread, the Thao winds its way. The 
beauty of tlie scene mas heightened by the rhododendrons, wl~ich clothed the hill sides on each 

of our path, and which were in their full glory of rich crimson blossoms, and by tlie tall 
which shed their sweet fragrance on our path as we descended the valley of " Chumfai!' 

16. This is the largest valley wc saw, arid is nbout five miles in length, and l ~ a s  an 
average width of about a mile; i t  has an elevation of 5,000 fect, and the h~ l l s  immediately 
surrounding i t  rise to a height of about 1,200 fcct al,ove it. This valley seems once to l~rtve 
been a lake, and the process by which i t  has fillcd np seerns to be described by Captain 
Pemberton in 1836 as that going on in the cosc of the Logtalc lnkc in tbc following wortls :- 
' I  The bed has begun very perceptibly to fill up from the deposits of silt from the surrountling 
height,s, which nro continually carried into it ,  and, if this progress co~itiunes, a fcw yenrs 
will suffice to obliterate the lake." Rlqjor AlcCulloch says-"Since 1895 the lake has vcry 
vi~ibly filled up. ' h e r e  runs in the lakc a range of low bills, the  orli lions of wllit:l~ not 
covered with matcr form islands." These words might have been written of the " Cl~urnrni" 
vallcy, which is still swampy in places, and thc surface of which is dotted over with low hills 
covered with leary trees, now :~ppareutly isolated, Gut n,hich evidently nt one time were l l ~ e  
peaks of n low range similar to that existing in the Logtak Iake. A smalls t rean~mea~~ders  
through the Cbumhi valley. 

17. From Churnhim, and the heights nrcst and ~ o n t h  of the vnlloy, n ,nod  view is 
ol,tnined of the surrounding country; that to thc sont l~ and west is very difficult to makc 
out, being broken and confused, and not presentinq t l ~ c  parallel appearance of t l ~ c  northern 
ranges; the various of the latter are also very difficult of recognition from these pnints 
of view. I am inclined to agree with klr. Edgar in thinking that t.lie Thao, if not t ,l~c 
)inladyne itself, is mnrc likely to be a tnblltary of that liver than of t,bc Imawnddy, as t.l~e 
higher ranges to the c s t ,  a3 far as I could make out, rnol~ld prevent the great sweep in lhnt 
direction which the river muat take to rcach the Irrnnmddy. Mr. Edgar also says-" the 
L ~ ~ s h n i ~ ,  who know mod nhout t.hat part of thc c o ~ ~ n t r y ,  state that, in fact, a high ranxe of. 
hdls doc3 iutervene betwecu the "Thao" and some well-known tributariee of the Irrawaddy." 



18. The word "tui" will have been observed to occur frequently in the names of rivers. 
This word means '(water" generally. Mr. Edgar tclls us that Tui-laa means the sitting 
water" iu rcfereiice to the comparatively level course of that stream. I was unable to find 
out the mcauing of the names of other rivers or streams. 

19. A t  the foot of the hills and low down into the  ravines we found nsually plenty of 
water, but  ou tlie higher ranges near the tops of the ridges the water-supply was very small, 
eve11 in the neighbourhood of large villages, as the Lusliais do not mind going long distances 
to fetch it, and, as they seldom bathe, they do not require very much. I n  endeavouring to 
improve the water-supply in the neiglibour11ood of our camps by digging mclls, &c., I mas 
iuucll struck by finding near the villages two streams of water, one tolerably clear and bright, 
with small pools formed here and there, the other nearly stagnant, moviug slowly through 
a mass of rank weeds and putrid soil ; in one placc tliis slugglish stream was slightly stockaded 
on thc side furthest from the village. I t h ~ n k  this arrangemelit may be part of their system 
of sanitatio~l, end account for the abseuce from their villages and their immediate neighbour- 
hood of those unpleasantness wliicl~ are so common in all the villages I have seeu in the 
Himalayas and elsewhere. I f  tliis is so, the Lushais havc discovered the principle so strongly 
iusisted on by advocates of tlie sewage manure system a t  home-that sewage floated on to any 
soil is speedily deprived of any unpleasant odour. 

20. Captain Lewin's descriptions of the Lushais on the Chittagong side differ in some 
particulars from the res~ilts of our observations on this side; in most of these differences, 
however, I find that the descriptions of Kookies, their customs, kc., in Major IUcCulloch'~ 
book on Monipur, and in his quotations from Lieutenant Stewart, opply almost perfectly 
to  the Lusliais wlrom we met. This is accounted for in Mr. Edgar's report, in which he tells 
us that  Lalul, the first chief of whom we knew anything, is said to have come of the same 
stock as that  from which the Howlong and Syloo chiefs are descended ; and that  he nnd his 
desceildants havc reduced to submission or driven out all the Kookies who occupied the 
northern liills. Most of tlie men we met till nrc arrived in Lalboora's country were, therefore, 
probably descendants of those Kookies who had been reduced to submission. 

21. Perhaps a few extracts from Mr. Baker's report on his route in 1869, a 
copy of which he has kindly lent me, containing a description of the country through 
which the column passed, and a few notes on tlie Lushais, may not bc out of place liere: 

"Tlie L ~ ~ s h a i s  are divided into two large and distinct bodies, who nre always more or 
less a t  feud. These are the ' Marshai' (or Marsa) and the ' Simshai' (or Simsai); but both 
are gei~erally known as Lnsliais. The word 'loo' menus head in the Kookie tongue ; the 
tribes may, therefore, call tliemselves the head clans as compared witli tlie more feeble tribes, 
or the teriu may apply to some peculiarity of head-dress among them. O n  this point I 
cannot offer an opinion. 

" I n  like manner 'mar' means north, and 'sim' south. 

"The country trnvcrsed by us from Ritabarie to the banks of the Gootur is altogether 
hilly. W e  passed no morasses, and, excepting the forests lying betweeu the Muuoo river 
and the Kanluntall range, and the bauks of tlie Dco, the country was found to be high, dry, 
and quite free from malaria a t  this season (i. e., February and March). Small streams were 
met wilh a t  the base of all tho higher hills, and occasionally springs on the hill sides not far 
from the tops of the ridges. Besides many others, we crossed the Munoo, Deo, Pakooa, 
aod Gootnr, wliicll may be from 20 to 30 yards wide, and a t  this season from one to three 
feet deep, having firm sandy beds easily forded ; l ~ u t  in the rainy scason they must become 
extremely deep and rapid streams. On  the Kamuntah, tlic Jumpai, auil Hachik we saw 
tlic sites of what had been large and flourisliing poongies. These nre now overgrown mostly 
\vith high gmss, but thcre are still somc finc trees left, among them a few lemon. 

"The climate wc found in k'ebr~iary and March cooler than in the plains. The timber, 
I,amboo, and cane are fine. I11 mally places, notably the vally of the Laugai, the scenery 
is exceetlingly pretty, and may even be called beautiful. 

"I shonld say that the conutry generally is particularly well suited for plantations of 
tbc coffee and hill cotton. 

i 'T l~c  principal rangcs of hills run due north and south, but bctween tlicse smaller rangee 
are innumcmble ; in fact, tlie e~l t i rc  country is a jnmble of hills. Tlie main features, therefore, 
arc monnt,ain rangcs of 1,000 to 2,000 I'eet in height, a t  iutervals of 10 or 12 miles, trentliug 
1lort11 and sontli ; of conft~scd lines or liills aud spurs running down to the bottom of these 
illtcrvening spaces; a ~ i d  lastly of dcep and narrow fitreoms flowing along the lowest level3 
from sontli to north, over s:lndy and rocky bcds, and in very winding courses, often under 
high and prccipito~is banks. 1Iaving pcuctratcd far south, wc crossed the valleys high up, 
11c:1r wllcre the strean~s flowing nortliwartl take t l~eir  rise, consrquently we avoided. the 
morasses mct with, ml~crc the valleys spread out iuto what are here called ' haors,' z. e., 
low grassy ploins." 

22. I fancy, from this descriptiou, that, that part of tlie country does not differ 
mnhr.ially rrom Lhc coui~lry through wl~ich wc passed iu the few mnrches from Tipni Mukh. 



flct,.fict fmrn notcs to accompany CIPTLIN RIDOLEY'S Report 0.f tlre Szcvvq Opevc~tiolts in 
tr,e',?tc-,ltai Hilh ,  b!/ LIICUTEX w r  E. P. LEIC~I, 11. E., ,-lssistant Su]~eriate?~tlcg~t, lbpog~u. 
Bhicul Survay Bepc~vtnte?~t. 

T l ~ e  topography obteucd lay between the linlits $:;$~- 11prt11 latitude and P 2 . ' L  east 
03' 

lonzitnde, coniprisiug ;I$ area of upwards of 1,204 
Liulits of wirk. square miles. 

The country tl~roughout mas covered with dense jungle, and no signs of recent occn- 
patio11 existed, till the Kholcl villages were reached. Sites B~~turc of country. of villages are s11ow11 on the published map of &1unill~~r 

on the low rmiges to the east of t l ~ e  BirBk river, but no traces of these were visible. Tl~is, 
however, is easily nccouuted for. 

All were probably " Kookie" hal~i tat iot~s ; the term " Lushai" beiug more strictly appli- 
See ge~~ettlogicill tnble, Cop:oin Bn(Igleg8s c:~l>le to a kindred clan that  has sllruug into .a porverful 

report. e s i s t e~~cc  within the last three g e ~ ~ e r a t i o ~ ~ s .  
Blood feuds seem to'have existed from time immemorial. The " ICookiesJJ represeuting 

the weaker clal~ were gmdnally driven further, and further north by the " Lusllais," the marc 
l~owcrful forming successive settlements as they went, and fiually takiug refuge iu British 
tcrrito~y. 

A fen. deserted tenements were met  with a t  t.he head of the Tui 13um, probally 1)elonging 
to t.11~ pcople of Icholee or " Lnll~i," and all occasioual hot ou the high range to the nortli-west 
of T i p i  &lulrh uear the Trigouometrical Statioil L4. 

Bamboo aud cane jungles usually reached a 11eight of about 2,600 feet, interspersed with 
lrenvy tirnl~er aud trees of a resinous nature. 

Above this elevation the forest became more open, the nuder-growth disappeared, and 
little difficulty was experienced in reaching the various points. 

The India-rtil~ber tree, endless v rieties of the mountain ash, tbe ilex, and a tree locally 
termed " Nageysar," yielding an extremely hard red-grained wood, abouuded on all t l~ese ranges. 

The valleys and bed of the BLr6k. contained boulders of metamorphic rock, changing 
in places to  conglomerste of a deep red colour, si~owing 

Geologienl formntion. uurnistalteable s i g ~ ~ s  of the presence of iron. This was 
more particularly the case on the river midway between 

Nos. 2 and 3 stations. The hills mere of ss~ldsto~re of similar for~natiou to the undergoing 
strata of the Klinsia Hills, and i t  is probable tha t  granite also, as these, forms a coinpo~le~lt 
part of the liigller ranges. 

The sa~~ds tone  mas of reccnt formation, and extreme friable limestone is said to exist in the 
hills to the south of Muuipur, but  no traces were met with. 

l'he most remarlcalle feature in this portion of tho country mas tha t  appearcd to be 
viewed from the south a coutinuous range to the north of 

Prorni~~ent fenturea !l'ipai Mokh, running east ~ n d  west hctween the R6rilc 
and Sonai rivers, the south face apparc~~l ly  p resen t i~~g  n 

slicer wall of rock perfectly inaccessil~lc and of uniform height. 

On further examiuation, this rauge s;b-divided itself into a series of spurs, r i s i ~ ~ q  onc 
1)ehind the other, and con t i~~ued  on either sidc of the matcr-shed to the.BhrBlc and Sonai rivers. 

Further to the south a t  the hcntl of the Tui Bum river, and f o r ~ n i t i ~  tlic ~strernit,y of t , l~ r  
" Parbacl:~ng" muge, another precipitous face of red s:~ll(lstot~e occurs, from wl~ich much \1nl11- 
:~l)le information ~.eg:~rding the 1v:lter-sl~etl I~etwectl thc BArhI; (or rather Ecrnug) and Tipai 
might hi~ve been ol)tai~lrd had time permitted. 

A very mnrlced feature f ~ ~ r t l ~ c r  to the south is thc uortl~ern peak of thc range marlrcd in the 
Ioap '' Mornraug." 

This point, I am told I)y Mr. Baiter, is visil)le from along the route follomcd IJ,V his 
colitmn in I YGD, and as i t  had I J ~ C I I  ncc~~r:~tcIy fis(!,I, a ~ ~ d  is cclaally recognizable from the 11ort11 
nod soutli a t  eousi~lcra~le distances, will form a ralual~lc a~~ni l i a ry  to future survuys. 

Auothcr promiuent l~oint  is the hichcst pcalc of tlrc '' Surklnng" rangc, a ferv miles east of 
Chepni. 

Tbe pos~tion of " Far Pcnl;" nncl " Conical Peak," two points fixed I)y Major Godwin- 
Xurtcn's survey, bnve also been vcr~lietl for f i~turc ~vurl: south ol' h1u11il111r. 

To thc west " peak Z," " Cl~uttcrcl~ura" rind Purenu Sip'' arc all mcll marlred points aud 
easy of idcutification. 

Thc ootpnst a t  Bonkong lies corn~~arativcly lo\\., I ~ n t  ig easily rerognizc(1, the hill on which 
i t  is plac~.d 1)resenting a prccil~itous face of whitc rock risible a t  n cousideral~lc distance. 



The  ollly two rivcrs nre the  Tipai and RlirAk rivers. The former has IIccn traced 
nearly to its source 1 ) ~ '  the &Iunipuri contingent under Gencral Nutlrall, and, shortly after its 
,juuciion with the  BirBl-, assumes the cllaractcr of a m o ~ ~ n t a i n  torrent, tllorlgll prolIal)ly nnvi- 
gal)lc for s~na l l  I~oats  a t  cert:liu seasons as lhr as Kholel. The latter is a stream of cousi(lr~ral,le 
tlimensious, upwards of 100 yards in nridtb, and r ccc iv i~~g  a consider&blc portion of the drniuage 
of the M u ~ i i p o r  hills. The  rapids which occur a t  iutervnls of three to four miles alollg its 
length allove Maioadhar render navigation dilfic~flt ; but these, 11y deepening channels when 
the  water t':tlls, m i ~ h t  easily be surmounted and reudered available for much largcr I~oats tllan 
latterly reached Tqmi Multll. The " Eernng," its principal tributary, is descrihcd on a route 
survey of ivIunipur, made iu  Captain Peml)ertonls time, as a stream r u o n i ~ ~ g  '< knee deep," nud 
GO yards wide, a t  a poiut some 50 miles from the jonction with the Tipai; and the  UhrCtk 
itsclf takes i ts  rise in the Naga hills south of " Samugut i~~g . "  

Elephants exist in  large. numbers all over these hills, and their tracks seem to answer 
Co~amuuicntion. all the purposes of the  " Lushai," and are rarcly improv- 

ed upon. 

T l ~ c y  will invariably be fouud to take the liearest and easiest ro&c to tlie high mnges, and 
may be looited for alolig the bauks of all the small stre:~ms. Auy attempt to pcllclratc the  
tl~icli  jungle covcrilig the bauks of the  large streams, aud take a direct line, mill usually be 
lbuud unsnccessful. 

A traclc leaving the  main path (which may be followed without difficulty), aud descendi~lg 
the hill side almost certaiu to  lead to water, and jungle fowl met with in any numl~er  towards 
evcning, are a, pretty sure sign tha t  water is not far distant. 

W a n t  of water, especially on some of the high ranges, was a source of constant trou- 
Scarcity of wnter. 

ble. and necessitated an early halt and additional load 
upon the coolies in the  shape of bamboo " c l ~ u ~ ~ g a s "  con- 

taiuiug a short supply in cave of accidents. 

Or, ridges precipitous on one side, and with a gradual slope on the other, water may I)e 
confitIentlg somewhere uear tlie summit, but mlere both sides are stce*, uo t l~ iug  short 
of a, long desceut is likely t o  be successful. 

A spriug or "licli" is occasionally found on some of the small hill streams; hut  
from the uumbers of wild animals whose printas are to  be 

Snlt spriugn. seen leadiug from them ill every direction, they arc appa- 
rcntly of rare occurrence, and the  want of this domestic staple will probably be the m e d ~ u m  
of future trade with the Lushai hills. 

TIle snit spriugs a t  " Purson SipJ1 were formerly largely resorted to by thc Lushnis, and 
tlln scene of mauy a u  eucouutcr between rival manufacturers. 

A few remarks upon the climate of South Cnchnr 
Climate. and the state of the atmosphere a t  particular scasolls may 

be of value. 
During the rains, and up to  the  e ~ ~ d  of September, the greater part of the country is 

lludcr \vater; the low lyiug valleys and hills are extremely uuhealtly, and even t l ~ c  clepl~ants 
tnltc refuge 011 the high ranges. 

Ill October the drying-up process commences, but  the jungles are still dnngcrous, and 
little call be douc by the survcyor till the begiuning of November. 

During the latter month, heavy fogs clearin,a of all hour or two before uooll arc vcry 
,,rcvalent ; but the cor~utrg is sufficiently dry to comnleuce work by the n~icldle of thc mouth, 
:111(1 the jungles Inny bc penetrated witllout risk. 

~ ~ ~ ~ ~ l , ~ ~  aud January are uniformly fioc ; t l ~ c  atmospllerc clear, a ~ l d  tlle climatc cstrcme- 
ly. plcasallt. Duriug thesc two. mouths a11 ins t rume~~ta l  work should, if possiblc, I)e 
completed. 

~~~l~ in February raiu may be espcctcd, aud. the ntmospherc becomes hazy, and the 
(listant ranges obscured for days t o ~ c t h e r .  

I<cnvy rain sets in  towards tlic C I I ~  of afarcll. The hcat I~econlcs offensive, and the  
,j,,llglcs, abouudiur! as they do wibh every discription of venomous Ily, mosquitocs, and othcr 
~loxious insccts, arc hardly teuable. 

A few clear days may, I~owcvcr, bc oblaincd arter hcavy rniu bcforc the rivcrs rise, and t l ~ c  
conlltry is olherwisc inlpractical~le. - 

TIlc first two months of tbc expedition were compnrntivcly I~ealthy. Officcrs and 

Hcnllll of pnrty. men alilcc s~~ffcrcd fro111 bowcl co~~~pln in t s ,  11nt 110 C ~ S U .  

nltics occnrrcd till February, wllen cholera carried of a, 

Kllnsia cooly and Goorltha klldasic. During t,his mont l~,  the sepoys comprising thc  gnarcl 
,u[fcrcd consideral~ly from fcvcr ant1 had to I>c consta~ltly rclicvcd. The Khasias, howcvcrl 

Ill~iformly I~ca l t l~y  till their rcturn to Alninadllnr, whcu cholcm agniu m;de its appcnrancc 
:,,,d nlorc tllau dccint:~lcd thcm. 



327- 
Eslract  f rom the Proceeclinp of the Qovernment of India i n  the Department of Ag~.iculture, 

Revenue, ccncl ~on~merce,-Nos: & du,ted 131h September 1872. 

A letter (with enclosnres) from the Sutveyor General of India, No. 160F. dated 22nd June 1872, 
submitting reports on the professional results obtained by the above-mentioned survey 
parties. 

RESOLUTION.-Thc Governor General in Council has read with much interest the report 
of the Surveyor General of India, with its accompanying papers, on the geographical results 
obtained by the two survey parties attached respectively to  the right and left columus of the 
expeditionary force despntched into the Lushai hills iu the cold weather of 1871-72. 

2. Slart ing each from nn assured base, these two parties have, in  the space of one short 
seasou, topographically delineated 6,500 square miles of new, difficult, and hostile country, and 
contributed most materially to fill up the gap  which had hitherto separated the survey of 
Chittagong from that of Cachar. 

3. The Southern party under Major J. Mncdonald, pushing north from Cllittogong, 
succeeded in completing a triangulation of 2,300, and topographical mapping of 1,700 square 
miles, connected with the eastern frontier series of the Great ~*igonometr ical  Survey. The 
tract thus explored lies between 23' SO' and 23" 45' north latitude aud 92" 30' and 93" east 
longitude, and i ts  survey has determined a considerable extent of the water-shed between the 
Cachar and Chittngong, aud Akyab water system. Forty well defined geographical points 
have been established, and the heights of 37 of t l~ese obtained with mathematical accuracy. 

4. Captain Badglcy, in  charge of the northern party, started from Cachar, making 
connexion wit11 a goocl base belonging to  the secondary triangulatioti of the Great Trigono- 
metricnl Survey, and accomplished about GOO square miles of triangulation, with nearly 200 
linear miles of route survey, aud 4,800 square miles of topography. The region thus surveyed 
extends to 99" 30' enst longitude and nearly to 23" north latitude, and includes the whole 
course of the Tui-Vi and its tributaries, whiclr pour their waters into the Bhrik a t  Tipni Mukh. 
The labours of this party have also contributed to  fix a portion of the water-shed between the 
nffluents of the Bhril; aud those of the Koladau. 

5 .  The reports O F  the various officers contain also much iutersting information 8s to the 
physical aspect of the country surveyed, and the manners aud customs of the inl~al)itants, while 
both these points are still further illustrated by the spirited sketches of Lieuteunnt Leach and 
Woodthorpe attached to the northeru party. 

6. Rlilitary considerations did not permit of a junction being made between the two 
parties, nor wns the party under Major Macdonald able to push far enough north to determine 
the upper course of the Dl~alcswari aud the Souai, more westerly nffluents of the B i r i k .  Hence 
there still rcmnius a blanl; in lot~gitude, between those portions of the two survey6 w11icl1 
overlap in latitude, as also a gap in latitude betmecn the t~orthcro limit of the tract surveyed 
by the Chittagong party ~ n d  the southern boundary of surveyed Cachar. 

7. But the thanks of the Goverument of lndi'a are due 

Blnjor d.  Mncdonald. OtTg. Dcpy. P~lrvegor Oeuernl in cllargc. 
Cnpt. \I7. F. Dndglcy, 1)rpy. S u p e r i ~ ~ t e n d c ~ ~ t .  .. H .  I). Tnnuer. Vepy. Seperiutc~ideut.  
Lieut. R. (4. \\'oodtl~orpe, n. 6 ., Aest. Superintendent. .. E. P. Lencl~. n. 6. .  dsst. Yuycriutcudeut. 
Nr. C. Dnrrct, Asst. Superintendcut. 
,, G .  Couk, Amt. Sul~criuteorlcut. 
,, J .  Oqlr, i\83t.  Surveyor. 
,, \v. liobert ,, ,, 
,. J .  JlcCay ,. ,. 

towards the linonledge of what has hitherto Leeu an unknorti 

for the valual~le nrork nccom- 
plished in the face of many 
difficulties and hardships, and 
tbe Governor G~suernl in Couu- 
cil desires cordinlly to acknow- 
ledge the services of the officers 
named in the margin, who, 
nnder the able control of tlw 
Surveyor Gc~~era l ,  lmvc contri- 
1111tcd such vnlnaljle ~naterials 

couutry. 



No. 34. 

INDIA OPPICE, LONDON, 
q d  
J -,. Dated 2 8 t h  November 187'2. 

H I S  EXCELLENCY THE RIGHT HON'BLE T H E  GOVERNOR 

GENERAL OF INDIA IN  COUNCIL, 

I have received and cousidcred in Couucil your Excellency's despatch, 
dated September 9tl1, No. 23 (I-) 1872, and the  

accompanyinji reports 011 t l ~ c  survey operat.ions ill con- " .  
Il&!tion wit11 the  I j ~ ~ s h n i  Exrl~edition:~ry U'orce on the Enstern Fro~lticr ill 1 9 7 1 - 7 2 .  

2. The t\vo parties atbacl~ed to the right nrrtl Ich columns of thu l<rpcditionary Force, 
~ ~ ~ l r l e r  M:~,jor Macdonald and Captain Badglcy, l i :~rr  esccauted v s l ~ ~ a b l e  surveys of a p rcv io r~s l~  
~ ~ ~ l k ~ ~ o w n  colclltrj in the face of considerable difficulties. Their work overlaps as regards lati- 
tude, and i t  is unfortunate t ha t  circumstances re~idered it impossible to connect the two onds 
of the  surveys, and so fill up  the  longitudinal gap. Nevertheless mlich gooil work bas hcen 
done, alitl the fresh material will enable the Surveyor General to compile a map of the East,ern 
l?rollticr, which will I J ~  very much morc complete than any tha t  havc preceded it. I have 
pIsnsure ill exp res s i~~g  my concurreuce in the opinion expressed by your government of the  
value of t l ~ e  services performed by the  surveyiug otticers. 

I have LC., 

(Signed) ARGYLL. 



3 L3 
A P P E N D I X  B. 

RETURLV Lo n n  ordej. of tlie .Fina~zcia l  Depar tment  qf the Government qf I12rZia* fop tire 
i ~ ~ o r m n t i o n  of the INDIAN FINANCE COAIAIITPEE OY  TI,^. 

N o .  3494, dated 27th Octnber, with des HOUSE OF COIIBIONS, US LO 111s ~ U ~ V ~ Y S  carried o n  uq,tlel' 
yntch No. 323, dnted 22ud August 1872. or 
Secretnrg 01' State. the Gover?rmeiat. oJL' Ind iu , fo r  the season 1870-71, tlte 

?c>orX: performed a n d  the cost tkereq, ~ o r r e ~ o i ~ ~ l i ? ~ , ~  
wi th  the actrial e q s n s e  sltmon in the bztclget eslinzates for that  year. BY COLONEL H. L. 
THCILLIE~ ,  C. S. I., I?. 'R. S. dc., SUTU~YOT Generctl of I n d i a .  

1. The imperial survey carried on under the  Gorernmenl of Iudia  is of three kinds.- 

l '~igonontetrica1, for the  accurate fixing of :111 important places : ~ n d  showing the  lati- 
tudes, longitudes and heights above the  meau sea level, of such a number of obligatory and 
other points a s  t o  form a complete bi~sis for t he  counectiou and st,arting of all other surve1.s. 

Topographicul,  on a Trigonometrical basis by breaking up  the  principal triangles 
oLtained with the  larger i u s t r ~ ~ m e u t s  illto secondary and tertiary triangles, by  means of wllicll 
the  topography is depicted by table sketching on n minor scale. 

Xeven~ie  07- Fiscal,  which is likewise a good topographical survey on a larger scale 
with the  depiction of the  boundary of every village or parish, as well as  of districts and other 
SLIIJ-divisions in t he  revenue-paying champaign provinces. 

2.  The following is a general outline of the  several heads of account of the  expenditure 
incurred, and of the system prevailing, in a succinct atid 

Trigo~~o~netrical ... ... ~ o O O O  brief form, on t h e  supposition tha t  no previous ac- 
Topogrnpl~icnl ... . . . 70;000 q u a i ~ ~ t a n c e  with the  Indian system prevails, and l ~ a s  
Revenue ... ioo,ooo been prepared under the  extreme haste wit11 tvhich the  

information has been called fbr. The allotted budget ... 240,000 estimates for t h e  entire department arnonl~t  ill round - 
numbers t o  £.%40,000 distributed as  pel margin. 

3. The Great  Trigonometrical survey is under special management, and the  general opera- 
tions are fully describetl m the chart of triangulation poblishcd with the a l~nua l  admillis- 
trative report of that  branch of t h e  tlepartment, shoming precisely to what  e s t en t  the  Great 
Triangulation has passed over the  wl~ole  of Iudia  and what  blanks remain to be filled up. 

t 6 Skclctot~ Principnl Trinngulation. 4: The several field, or executive parties as  per 
3 'Toyuprnpl~icsl. margin? mere a t  wadi  in the  seasou rel'crred to Ibr 
2 Astronn~~i!ci~l. n-liich the  full details a11d the  various narticulars and 

13 Totul 

cost of t he  operations will be found i; the abstract 
report, dated the  10 tb  Deccnlber, now rendered by the  
Sunelintendent of this branch. Colonel T\'allier. 1%. E.. 
all4 in his printed annnal administration report 'for thi; : D n t d  the 1st Deecmbcr 1871 season 1970-71.1 

5 .  T h e  Topographical Surveys or represeutation of the  Native State?, o r  hilly Britisl~ n o w  
Olieillnllg fi,r Jl,,~l,,ln regulation territory, on the  millor sc:lle of one i n c l ~  

R ~ w , , ~  I'intli rul.rey, nttd frlllll , ~ . h i ~ l ,  per mile, progress a t  t.hc rate of abont 1 (i,l)OO to '?0,11(1(1 
nII the t ~ ~ ~ ~ l c r ~ ~ ~ ~ l ~ c r s  wrrc rrlisod n l ~ d  sillcare miles per annum, 11y the  agency ot' scrcn t l i s t i~~r l .  
trn~b~krrml to ~lthcl- ptlrticc Ilea. cnll,log- r,l ,ianlior Yeill,lllin,l trrrit,,rS, executive parties (one being ill a b e y a ~ ~ c c  (1u r i11~  thr. 

l l lu vl,,,,,,hul to t i l e  ~ ~ ~ b ~ ~ d d ~ ,  se:iwn rcferrcd to  for \vast of funds) as  s l~~c i f i cd  in the  
enst uf tnr~idiihn 76". mnrpill. 

S#I. 2. If.tnl,lisl~e,d in 165-56, tl~colrl Hgclnl- 
~ R , I  I M I ~ L ~ .  I I I  ~tItcya~rre. (i. D ~ ~ r i n g  this season 14,592 srlunrc milrs of s t ~ r -  

.\o 3 'l'llv old Jlndnts pnrly, broupllt a p  
frmn C ~ ~ ~ I , ~ : R B T I .  I ; < ~ U > S I I ~ ,  kc., lor tltc rcy were effected a t  :III actual cost of Ks. Y,4-5.2.1.2. Tllr 
orinon ~ ~ . i ~ , ~ ~ t , , ~ ~  statca il l  1851.55. SII~VC).  is effected entirely on a t r igonom~~tr ical  Ix~sis, the 
Non rnrnpln.v~,oI i n  tllr &111drn* Sobsidi- Great  Tri:~oglcs bring broken up into n1i11or t r i : ~ l ~ ~ l c s  of 
ar). Stair* Or  A@pnrir3 e r t c l l ' l i ' l ~  C ~ , I I V C I > ~ ~ I I ~  small sides, suitallle for s k c t ~ ~ h i ~ ~ c  thc  lintr~res 
Om~jnln y ~ m l l r l  witll tlw C I I . O I ~ ~ I ~ C I  
co,,sl, ,llroogl, tl,F riznynl,nt ,,,,, Apell. uf tl~ts collnlry by  lano no talrle, rnl~ivl~ is s ~ ~ H i c i e ~ ~ t  fur 
rg, Jappurn~~,l otllpr I~rtr>- Stntcs re- Ke~~crnl 'mi l i tary  purposes, and for lillinx up l l ~ e  At l ;~s  
rol'l~ trnn"er~d to tllcCel'trl'l of India, by redl~ction horn the  1 ir1cI1 11, Lhe ) ilccli Y ~ ~ C F L .  

4. R,,,nn,,tPd lo  scale, and is :IS large :IS a f i r4  dclinc.:ttion, 111' slccl~ rlcpgctl 
I m s t i t  I I .  n ~ ~ d  r~nl~rof i tn l~lc  g ruu~~ t l ,  p:~ying uo rerellllc tu Oovern- 
c u r r  I br I I t i  lllellt ,\.arr;llltd. 



No. 

KO. 

dircrtio!~. Lntulg c~nplo~.ed i n  tlic 
Cbotu Nngpur I'roviuce or Co~l~lris. 
sio~~cral~ip uow extrndcd to the 11oril1- 
cnst portion of the Cclltrlll Proviuces i l l  

Nnndln, Dcl~~spor, Bc. 
5. Raised iu lS(32.63 for tho Rewnh or 

Dngl~elkund, Buudelkund Nntive Stntes, 
both of u'llicll llnve heell co~npletcd. 
Uaopnl, 11or1l1 of Nc~.l>udcla~ and soutli of 
tlie assamed l in~i ts  of the I31r.nlior sur- 
vex, now iu progress. 

6. Hnised i l l  1863-64 for tllc Gnro, 
Kl~nsin mud Nngn Hills,Etlsterl~ L'roulicr, 
s o u t l ~  of t l~c Assn111 vnllry n n d  uortll 
of t l ~ c  districts ml' Jlyute~isi~~g, Syll~et, 

7. The mean average cost per square mile of this 
description of survey, cotncs to :~l,out 11s 22. or F 2 - I t .  
The average for t he  season 1870-71 was lts.  2 6 - 3 .  

8. The equipment, training cooetitntion ant1 11ro- 
cedore of t l~ese  tol)opmphical parties is especial a r ~ d  
tot:illy different to that  of  otber survey es tabl ishmel~t~ 
required for revenue, or minute land rneasurernet~ts, OII 

a large scale. One system and one scale of sltrvcy for 
all India is not applic:tble or pmcticable, and tbei.efore 
the runchinary is adapted to t l ~ c  parttcolar ~van t s  atltl 
necessities of' so vast an empire, so :IS to deal wit11 

n l~d  Cnc1111r. cllnmpaign rich revet~ue-plying districts, as well as, 
Xo. 7 .  Expnuded n .01~  No. 1 pnrty ill 

1864.65, Tile Rnjl ,utnnn Nnti,,e llill;., rugged, and unprofitable coulltries, in a way suit- 
ngeoey west ofthe mcridinu a f i G O  nn,I able to each. 
I)Gwciu tllc parnllels of 25" nud 30' 
rmbrnciag Odcypur, Jodhpur, Jesul- 9. The nature of, aud reasolls h r ,  the exl~et~ne 
111eer. Llika~~cer, kc. incurred, 011 a c c o u ~ ~ t  of the  top0gral)hical s ~ ~ r u e ~ s ,  will 

be  uutlcrstood from tbe  follo\rinp analysis of the actual outlay for a siuglc s e : ~ ~ o n .  

E X E C U T I V E  DEPARTMENT, O R  F I E L D  ESTABLISHMEN'I 'S. 

Salaries of 13 Deputy and Assistaut Supcril~tendents, i l~c lud in~  mil~tary pay Ra. 
and allowances ... ... . . , ... 1,02.076 

Salaries of 4'2 Surveyors and Assistant Sorreyors and of Native establisl~ments 
for survey parties ... ... ... ... ,.. ... 1,60.58U 

Travelling allon.ances to officers .. . . .  ... ... ... 'i,.t?O I 
,, to establisl~u\unts .. ... ... 31,0i4 J 38'494 

sP"al Local allowances for exceptionally dear localities to officers 
... Lvcal allowanccs to e s t a b l i s l ~ ~ ~ ~ e ~ ~ t s  ... ... ... " '  1 1 , ~ ~ ~ )  11,525 

C O N T I N G E N C I E S .  

. . . .  Plirchase of stores, tents, kc., ... ... ... 1.2321 
Rent of offices for each party or divisiou survey ... ... ... 3.318 ( 

... Feed and kecp of elcphgnts ... ... ... 4;3!19 i 3'2,561 
Postage cl~arges . . .  ... .., ... ... ... (is(;[ 
BIiscellaeeous, liur clearing, &c., kc. ... ... ... . . .  22.96GJ 

Total Topogral)Licnl Sorveys, Rs.. . 3,45,2JJ 

10. l ' l ~e re  is au ilnnlcnse area remaining to be effected on the  1-inch scale by t l~esc  
tol,O'Sral)hical parties of all t l ~ c  ])orlions of the  N:~tive States uot ye t  t:tlcen np, bot urgently 
rerl~lired for military, geogml~hical, and o t l~e r  purlloses. E:~ch existing p:nty has a t  least from 
1(1 to  1 5  years work I~elbrc i t ,  and possil~ly more. Tbe annual printed report by the  Surveyor 
(;enera1 f;r this season, datetl 15th Jalru:~ry 1872, enters fully into more minute details conuected 
n ~ i t h  thc  work in question, i ts naturc, precise locality, and cost, and ruay be referred to if  
required. 

11. The  topogmpl~ical operations divided into provinces and Native States, may be 
(;encln~ rolllm,lry o r  topogrnp~licnl sur- sltrnlned up as follows : as to  what has been already done; 

VCXF :~~cannl,lisI~ed. nvh:ct remnins to be done; wit11 a rongh approximate 
, . s ( ~ I I I : I ~ ~  of the time reqr~ired t7 fillis11 present projects. But  t l~e re  is no fixity to the wauts ant1 

,<ce a~nrk~laln2s ivlcmuir tlhe 111din11 requiremellts of India as its resoorces becon~e I,ctter 
surrr.ya, l&iiI developed ; the  estimate c ~ ~ u l o t ,  therefore, be entirely 
1lel1~1111ed upon. 

12. Oriss:~ Triblttary Statcs, by NO. 3 Party, nuder Colot~el Saxtoll :- 

BENGAL P1:OPEII Cornplcted. Ile~nnini~~g. 
Or I.o\vvr I'rori~~rrs under tltc ,inrinlict,io~~ 

ol' tlnc L~cote~:i~nt.(lovcrno~. of Ue11g;ll. IG, lSi  Sq. miles. hri l . 

Cl~o tn  Nagpnr, by No. 4 Party, 111tder Rlqior Doprce. 
28,6:36 Sq. miles. N i l .  

Khasia, Garo aud N q a  Hills, Ijy No. ti Party, uuder M i o r  Godwin Ausleu :- 

10. None cxecuted in t l~csc  l~rovit~cee nnder this I ~ r a n c l ~  of the  Dc1)nrttneut T11c 

NORTR.WICS'PEIIN I'ROVISCES. I~Iimal:~ya Survcy, cxte t~ding from Kas11111ir :~od  Ladak 
to the Nipnl k'rontier, IIOW ill progress ill I<umaon and 

Gnrl~n.al, is cond~~ctct l  1)). a ~rnrt!. ol' t l ~ e  C;rmt 'I'ri:.ono~netrical Survey, a11d is l i~l ly  described 
i n  tllc scp:lr:~tc report ol' that I,rnocl~ ~ I I  C ~ I I J I I I I ~ ~ ~ O I I  wit11 the  (;ec~desic.al ol)cr:~tions. 



14. Hagara.-The first survey of this distzict was n military reconnoisance only, 

PUNJAR. but  Lased on the Gre:nt l'riangulntion. I t  bas since bcen 
reaurveyrd topogrnphically I J ~  Lieutenant-Colouel H. C. 

Jobnstoue of t l ~ e  Revenue Rmnch, on special demand. Area completed. 750 square miles. 

15. This embraces the Districts of Jlrelum and Ranu l  Pindi \\,it11 portions of Hazara, 

Kohialnn, Siud, Sngur, Uoonb. 
Sbnhpur, and B ~ ~ n n o o ,  aud t l ~ e  salt rnnge, admirably 
surveyed by Captail1 D. G. ltobinso~l, n. p.,on the 1-inch 

scclle, from 1851  t o  1859. 
Aren comnleted. 

Sq. milcs. 
10,555 

Cost 
118. 

2,14,5YY 

16. These were the  first portions the FIimalayas topographically surveyed by the  
Protected Hill Stntes, ~ i m l n ,  nnd su~round- ofice16 of the Great l'ligonometrical Branch. The 

Ing country. scale mas only 4-inch to the  mile. ICasl~mir and Jarnu, 
the  territory of the  Maharaju Runbhir Sing, was also accomplished by the  same Branch of the 
Depnrtment, and will be accounted for III the Trigonometrical Report. The rest of the Punjab 
Proviuce, all c l ~ a m p n i g ~ ~  and revenue-paying districts, has been well surveyed by the Revenue 
Branch of the  Department on the  $-inch scale, in close conuectiou milh the Great Triangulation. 

17. The Sathoom rauoe of m o u ~ ~ t a i n s ,  com~r i s iua  portions of I-Iosliun~abad. Baitool. - -7 , 

CENTRAL PROVIXCES. 
(:hindmars, inti 'h';rsingpur Districts, l~ave  been' 
topographically delineated by the Part:\. No. 2, now in 

aheyauce, which effected the  survey of the Berars nnd par t  of the Nizam's (Hydrabad) 
dominions. 

Completed. 
Sq. miles. 
7,020 

Remnining. 

Nil. 

Mandla, Belaspur, Balaglrat, kc., by No. 4 Party, under Major Depree. 
Completed. Rrmnining. Likely tooccnpy. 

Sq. miles. 
Nil. 17,733 9 years. 

S u m b u l p ~ ~ r ,  Ryepu~,, Bustar, &c., by No. 3 Part.y ullder Colonel Saxton. 
Heninioing. 

6,133 
Likely tn occupy. 

6 years. 

Rajputnna and Cent,ral India Political Agencies, by Nos. 1, 5 and 7 P:~rties under Lieuten- 

Xntive Btntes much intermixed. a n t  Charles Strahan, Captain Hidtlell, and Captain 
George Strahan, n. E. 

Completed. Remsiniug. Likely to occupy. 
68,697 1,40,106 20 years, with three Parties. 

Bundelkand or Bundela Statea, a s  well as Baghelkund or hewah, have been coml>leted 
and are included in the above area of 68,697. The area here remaining to  be accomplishetl 
ambraces Ul~opal and Malwa, as well us the  rest of Ilajputaua and Scindhia's tcrritories, &c. 

18. No. 3 Part,y.-This party, under Coloncl Saxton, has done a large arca in the hilly 

X A D R I S .  
mallias of the  Ganjam and Vizagapaiam Agencies. It 
has still rn~ich to do in Jcypur and other States of the 

:rl)ovc Agencies, as nlso ill Bustar and other adjoining Native Stutes of the enstern portion of 
the Central Provinces. 

Ganjam and Vizasapatam Agencies. 
Cotnplrtd. Hrn~nining. 
10,tJ%fl 5,196 

19. The t~ilwgr;~phical survey of this S t n b  \\-as commenced b!. the  Madras Survey 
oHirers Inally years ngo; and, aftcr a consi~lernble suspcnsiou in the operations c a ~ ~ s c d  by vari- 
ous untoward circurns~auces, the e~i t i rc  jurisdict~ou mas completed after a period of about 50 
year8 from the datc of i b  first commenccmctlt by the Party No. 2 under the late Mr. 
h~ulhcran,  Deputy Stll~erintcndent. T l ~ e  Assigncd Districts (Berar) were also included in this 
held of survey. 

Nizam's Dominion, H ytlrahad, Deccan. 
Comp1ctc.d. Remaining. 
Sq. milcr 
97,137 Nil. 

20. The a l ~ o \ ~ c  is a11 that  has Iicrn done I J ~  t h r  prrsrnt systcm of topographical st~rvcys 
in tile hlwlrns l'r~siilcnry, hut t l ~ e  otliccrs of thc oltl hlilitnry lns t i t t~t ion acted s the pioneers 
Gl' survey, early in tlre prcsent century, in delineating t l ~ e  Soutlrern Peninsula on (11e 1-inch 
scale, from which the  existing sheets of tlre Indian Atlas have hccn published. A ncw re- 
venue cadastral survey ot the wl~ole of the M:~drw districts has hcen in progn3ss for the last 
1 5  yeare under sepnrate superink~ldence in that presidency, l ~ n t  no new pcograpl~iral result,e 
have been furnished therefrom 11p to date. The imperative necessity of utilising somc of the 
rwenue surveys fnor ge=cograpbical purposes bas bceu ~ t r o n g l y  insisted on. 

9 . 2  . IA 



21. A topographical survey on the  small scale of f-inch to t he  mile, which may be 

BRITlSIi BURNAH. more fairly termed a close rcconnoissance, has been made 
of the  Pegu Divisiou of British Burmah undcr the  local 

admiuistmtion, and indepeildent of this Department, on  a n  independent basis prior to the  
extension of the  Great  Triaug~ilation in  this direction. The area completed and mapped on the  
above scale is 32,250 square miles, the  general map of which iu four sl~eeta hue beeu lithogaphed 
i u  this office. It is probable t ha t  an  entirely ncw survey, conducted on rigorous principles and  
based on  t h e  Great  Triangulation, partially carried iu this direction, will be necessary for t he  
Pegu and Martaban Division, as  wcll as  of t he  whole of the  Tenasse~im Provinces, never yet  
surveyed. 

22. The total areaof the  Bombay Presidency,including Native States, is 1,91,948 square 
miles; of this, t he  areas specified marginally have either 

BOMBAY. 
Sq, nliles, been surveyed* or are under survey,+ leaving about 

I<ooknu an,ooot 72,552 remaining for survey, of which about 50,000 
Siodh 63,782* square miles arc applicab1e for topographical delineation, 
Kattywnr '2;::; and the  remainder will rcquire morc miuute revenue 
Cutcl1 sllrvey. The above figures are very approximate, a s  the  
results of t he  Bombay revenue measurements are altogether unknown; and how far any of the  
work may be susceptible of incorporation with - the  ordinary topograpliical maps for the  
purposes of geography aud the  atlas of India, i t  is impossible to say. 

Relnniniug to be completed. Likely to occupy. 
50,000 25 years for a single party. 

B u t  with additional working power the  time may be decreased in proportion. 

23. For t,he last 30 or 4(0 years no geographical cont~ibut ions  whatever have been made 
from fhe Bomb;ty Prcsideucy towards tlie filling u p  of the  sheets of t he  atlas, which are 
peculiarly blank throughout t he  Northern Divisiou of tlie Presideucy, but  grcat  exertions have 

lately been made by this Department t o  alter this state 
Gt. Trigonl. Branch. gik!fr of things, and to  obtniu proper agency for regular 
Topogrnphicnl do. Kaudeish. tol~ographical surveys of the  I)lank portions. There nre 
Revenue. now f ve regular parties I~elonging to t he  Imperial Survey 

{~E'$dunggur. D c p ~ r t m e n t  employed in t ha t  Presideucy as  per margin. 

94. U p  to the  past seasou s general area of both topographical and revenue surveys 
con~l iued,  t he  areas as  per margin, have been accom- 

Genersl combined topogmpbicol nud revaoue plished and are still remaining to be dealt with in Bengal 
snr~.cy results. 

Remniniug. aud Bonl lay Presidencies, which, witli existing agency Completed. 
631,739 sq. miles 261,243 T~,,. and allowed fiuaucial means, may possibly occupy about 

211,356 Rev. 20 years in the  execution, bu t  fresh wants for new 

Totnl Sq wiles 462 5Q9 
surveys and on larger scalcs are ~ p r i u g i n g  up  constantly, 

- . aud what sufficed 30 or 40 years ago does tlot come up  
to  tlic expectations or wauts of thc  preseut day for 

engineering and other purposes. Consequently the first survey of India, nrl~ich is so urgently 
needed for all purposes of administratinu, a ~ i d  ~vhich is so moderate in its meau average cost 
pcr square mile, which may be taken a t  82-11s. \\,ill, uo doubt, n~lien completed, have to give 
place to  some extcnt t o  a more millute and superior style of survey on improved scales and 
executed a t  a higher cost. 

25. By the  joint efforts of the  several branches of t he  Imperial Survey of India  a n  area 
of 35,000 t o  4,0,0UU square miles is annually effected, mapped, sod  for tbc  most part published, 
in n preliminary style within the  same period. Thc progress and outturn of course depends 
much on many local, causes, over which the  executives have but  litt,le control. 

REVENUE OR FISCAL SURVEYS, 26. Since the  reduction of the  Department on 

P U I I , ~ I I ~  nnd Blinw~~lpor financial grounds in  1Y70, there are the  marginally 
Nert~l~.Westero Provinces 

3' noted revenue survey parties a t  work in the several 
O U ~ I I I  id local iurisdictions under the  immediate suoerintend- 

- ence *of two Deputies, controlled get~cral& by the  
Ci'c'e9Toto' ... Surveyor General, employcd on a sort of t i the commu. 

Centrnl Provincrs 3 tation survey, village by village, in tllc rich British 
I,nwrr Provinece, ncngnl 4) chamnnirn districts, on the scale of 4 incites = 1 mile. 

- . " 
Lower Circle, Totnl ... The unit of thc  survcy is lhe village, and from the 

2 1)oondarics thus defined, cvery local jurisdiction of the 
T O ~ ~ I I  Pnrlies 1st civil and criminal limits can bc l:~id tlown by followin,n -- t,be cluster of villages forming each circle of police 0; 

revenue collccliou. 

27. The pnsitions of tbe current surveys mid the precise field of employment for each 

rorisrlictioo. Dietricts. party is given in t l ~ c  ma~qgio. TIIC budgct r~llotment 
tior these fiscal surveys is &10U,000 ]lor anultm, and this 

Ilrrnjnt. maximum is approacl~ed as near ns possiblc with work ot' 
I'unjnb. Ilelhi 1)iviaiog. 

Uhnwulpur. such peculiar and divcrsifiedchamcter, influenced ns i t  is 
by so mauy circumstances of localities affecting life a ~ d  



hedth, and where the period of maintaining the full 
Morndebnd. working streugth varies so greatly both from physical 

N. w. ( ~ n r e i l l y .  and local causes. 

Oudh. Gondn. 28. The mean average cost of effecting this 

I Chiud\vnrrn. description of work is about Rs. b5 or £a 10s. per square 
CeutrnI Provi~~ccs, Rgcpor. mile. The average area surveyed annually by a full 

Chnndn. and complete revenue party is from 1,000 to 1,200 square 
miles on the traverse system of land survey by theo- 

hwm. dolite and chaiu p e r i p l ~ e r ~  measurements of boundaries 
Loner Pmviucrs. 4 sc-cbsngor. of villages and estates, all perfectly identitied and sus- 

Bengnl I Hnmribng. 
(Hoogly. ceptible of iucorporation witb the Great T~l'iangnlatiou, 

forming a complete topographical delineation ot the 
country, useful alike for fiscal a d  for geographical purposes. 

29. The village system or definition of revenue boundaries and ascertainment of areas 
forms again the basis for the more minute record of the measurement of "fields" on n scale 
four times larger, or an approach to the cadastral system, for the record of every holding, which 
has heretofore been conducted, according,to the primitive native system, of measuring land In 
conformity with the kuotvledge and experience of the native landowners and cu1ttvato1.s of the 
soil, witb nod on wl~ich operation, checked and confined by the professional or English sui.vey, 
the settlemcnts with the people have heretofore been conducted. This rough and autiqoated 
process by native agency, and accordiug to uative ideas nbd system only, i t  is now in contem- 
plation to  exchange for the more reliable and correct method of a regular cadastrnl survey 
on nn adequate scale like that  of the Ordnance su'vey of Great Britain on the 25 inch = 
1 mile scale, which, i t  is believed, will be found more worthy and reliable as a basis for 
the revenue assessment and Government demand of an empire depending so entirely almost 
on its land revenue. 

30. There is still much remaining to be accomplished by this description of survey, viz., 
the greater portion of the North-Western Provinces, a proper resurvey of which has only 
recently bccn commenced, to  supply the loss caused by the mutiny, and in order to  meet the 
requirements of a new settlement. The Dehli Division west of Jumna River, transferred to  
the Punjab, together with the Derajat west of the Indus up to British Frontier, now ripe for 
revenue or fiscal investigation. Also a few remaining districts in the Central Provinces, 
as well as some in Assam of the Lower Provinces. The above mill occupy existing estahlish- 
ments many years. The total cxpenditure for this Branch of the Department for the season 
under report amount8 to Rs. 8,89,433, inclnding the Revenue Administrative Office. 

31. With the ahove general explanation of the nature of, and the reasons for, the expen- 
diture on account of the revenue or fiscal surveys of this side of India, as cond~~cted under the 
Imperinl Government, further details as to  progress and cost with the budget actual expendi- 
ture will be found in the annexed report of the Superintendents of that Branch of thc Depart- 
ments, dated 21st December 1872, Appendix A. 

32. The Adrninistrativc Branch of the Department consists of the following establishments 
a t  Hed-Quarters, Calcutta, under the immedintcdirec- 

Administrntive Offices, 
Yurvcgor (leucrnl's Department. tion of the Surveyor General, aided by three Assistants 

Surveyor General. 

ADMINISTRATIVE DEPARTMENT. 

Rs. 
1. Administrative Officers, inclnding co~~espondcnce office ... ... 82,500 

2. DRAWING BRANCH. 
Rs. 

Compiling nnd drawing of maps, plans, c h u b ,  &c. ... ... ... 53,922 
... ... Travelling of Field Office while on tour ... ... 4,969 

CONTISQRNCIBE. 
Rent of offices, postage charges, service telegrams, presidency house-rent of 

... graded ~esistants, mieceUaneons, &x. ... ... ... 20,112 

... Totnl Surveyor General's Office, Rs. 1,61,403 

3. ENGRAVING BRANCH. 

European engravers nnd plntc printer, Notive e n p v c r s  nnd apprentices, 
... writer, Native printers, pressmen, scrvanta, dGC. ... ... 29,4n6 

COXTINOENCIES. 
Prrsidency housc-rent for Enro mn cetnhliahrnent, repoiling tools, macbinory, 

dic., pnrcbsse 01. chemicnls, o&ce furnit111.e. kc., and rniscelloncous ... 4,879 

Total Engnrping Brancb, RE. . . . . . .  34,284 
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4. PUBLIO OBSERVATORY. 

Superintendent, computere; observers and servants ... . . . . . . .  6,029 

CONTINGENC~EE. 
Miscellaneous -. ... ... ... ... ... 255 - 

Total Public Obsel-vatory, RE. . . . . . .  6,284 

6. LITHOGRAPHIC BRANCH. 

ESTA~LISHIENT. 
Superintendent and chief drdtsman, chromo-printer, draftsmen, writcrs, ... Native printers, pressmen, servants, kc. ... ... ... 

CONTINQENCIEB. 
Purchase of type-printing materials, presses, &c., rcnt of office, purchase of oils, 

chemicals, ink, &c., repair of furniture, packing charges and miscella- ... neous ... .., ... ,.. ..- ... 
Total Lithographic Branch, Rs. ... 

6. PHOTOGRAPHIC BRANCH. 

EETABLISHBIENT. 
Photographers, zincographers, printers, pressmen, servants, &c. ... ... 

CONTINGENCIES. 
Cost of photographic chemicals, rout of office, purchaso and repair of racks, 

... shelves, presses, &c., and miscellaneous ,.. ... ... 
Total Photographic Branch, Re. ... 

7. MATFIEMATICAL INSTRUMENT MANUFACTORY. 

Salary of Officiating superintendent and ofice establishment ... .., 

MANUFACTORY ESTABLIBHYENT. 
Inetn~ment.maker and assistant, mechanics and laborers ... ... 

STORE E~TABLISHIENT. 
Store-keeper, clerks s s d  others ... ... ... .,. ... 

CONTINGENCIES. 
Purchase of tools, stores and materials for work-shops, purchase of new and 

second-hand instmmente, rent of office and miscellaneoue ... 
Total Mathematical Instrument Manufactory, Rs. . . . . . .  51,514 
Total administrative offices ... . . . . . .  3,15.816 
Total Ereoutive Field ~ s t a b l i s h m e o ~  ... . . . . . .  3.45,243 

Grand Total Topographical Surveys, and Surveyor General's Department, Rs. , ... 6,G1,058 

33. The specific purposes for which these several establishments are required are as 
follows-No. 1 is for the  conduct of the general business, correspondence and'accoonts, 

Clerical Offlee. entailed by the  control and supervisioli of the depart,- 
mat,--the custody and maintenance of the rcEords,- 

t he  issue of published maps, nod various miscellaneous duties. It is the geographical depdt for 
tlle whole of India. 

34. No. % is for the  geographical business col~nected with the examination, compilation, 

Gwopbicnl Drnwing Bod Compiling Brouch. 
drawing, and reduction of maps on all scales, as rendered 
by the executives, and geographical materials derived 

thereon, preparatory to publication,-for the revision of the proofs from the several printiug 
I~resses-and the construction of the sheets of the Atlas of India, in mauuscript, to be put  
into the engravers hands, as mell as the coloring of' all printed maps and meeting the wants 
of the several local Oovcr~iment~s. This brancll is under the immediate superintendence of 
J. 0. N. James, Esq., Assistant Sarveyor General, a DcparLmentnl Officer of great experieuce. 

I n  1870-71 the work compleled was aafollowa :- 

... General mnpe and extensive compilatio~is on various scalcs ... 14 
... Quarter sheets of the Indian Atlas, 4 miles = I inch ... ... 32 

Sheet maps of old topographical surveys, 1 inch scale, r d m m  for photoziucography 29 
... ... ... Miscellaneous maps, charts, and extracts ... 20 

... ... ... ... Maps colored, correcl cd, kc. ... 23,321 

35. No. 3 is for the copper plntc engraving of the finnl resolts of the survey on the 
sliects of the Indian Atlas, as mell aa other provincial 

Coppcr plntc Engraving. and misccllnneous imps  on various scnles, iu only vcry 



lately etablished in India and trnnsferred from the geographer to the Secretary of State a t  the 
Iudia Office. The European sfnff sent out from England is now training the Native ageucy 
largely. Great advantnges have already resulted from the conduct of this most important part 

of thc work, so intimately connected with the survey 
European Hill Etchcre ... z of India, under proper professional supervision and 

DO. Olltliue, writing, rind ornn- instruction a t  the head-quarters of the Department 
mentatlon 

Native Hill Etchers ... ... 2 i n  India. This work in India commenced with a staff 
DO W ~ i t i n g  aud outliue ... z as per margin, aud has been very recently increased 
Do. Apprc~~tiees ... 4 by a small number of Europeans and a considerable ad. - 

Tohl 12 dltio11 of native apprentices, who provc apt  scholars, 
"' -- and will in time form a valuable class, capable of executing 

first class engraving. 

36. No. 4 is for the purpose of showing mean time to  the Shipping of Calcutta, by 

Obscrvntory. 
observation of the sun's transit a t  noon, and dropping 
of the mean time Ball for rating chronometers, as well as 

for taking meteorological observations hourly, day and night, the results of mhich are pub- 
lishcd monthly in abstruct f o ~ m  and weel;ly in  the Government Gazette. 

37. No. 8 is for copying and priuting maps for each branch of the Department by the 

Lithogmphic Prcss. 
lithowaphic process, and issue for all subjects requiring 
revisyon and recopying, and which are not adapted for 

reproduction by the photographic process. It is also necessary for the speedy publication of 
the maps on both the 1 inch and 4 inch scales, urgently demanded by all local officers, as 
preliminary productions hefore the engraving of the latter can be executed. All general 
and useful maps of Provinces or Districts are treated in this manner. An  average of 100,000 

Appcndix D. 
copies of maps of various sorts are struck off annually 
by this process. The details of work produced in this 

branch of my office nre giveu in a report by Captain W. G. Murray) Assistant Surveyor 
General in immediate charge. 

39. No. G is of modern adoption nnd enables us now to  produce all the results of the 

Photographic Depnrtmcnt. current surveys, prepared expressly for this object 
rapidly and effectively, which before were never printed 

or published i n  any form prior to  the engraving on the small scale. By a combination of 
system in the preparation of the manuscript maps, they are now susceptible of immediate pho- 
tographic reproduction and transfers to zinc without any hand-copying a t  all, and the public 
service is immensely benefited thereby. The ~erfection to which this ar t  is now bronght, and 
the great facility with mhich the transfers are effected, owing materially to the beauty of the 
or ig~ual  drawings, but also in a measure to superior manipulation of the process, bas proved 
of immense value to the Department and to all administrative officers interested i n  gettiug 
the results of good surveys for d l  local purposes. About 100,000 copies of maps are now 
turned out by this process alone annually. 

39. The general results achieved in this branch of 
Appcodix C. 

nlsoCnptoinwaterho sexcellcot work 
my office, with thc dctails of expenditure, are well des. 

on tlrc - c n r t o p p h i c  npplicntions photo. cril)ed in the fieparate report appended by Captais 
grsphy," publirhcd in 1B iO .  Waterhouse, -4ssistant Surveyor General. 

40. 'No. 7, under the immediate superintendcnce of the Deputy Surveyor General, 
t.his establishment is a valuable adjunct to the Survey 

hlnthemnt'*l Instrument Worhshops nud Department for the rcpair of all the instruments in use, Deptt. 
as well as for the manufhcture of many of the simpler 

instrumcnts and implements required for survey purposes, and mhich can bc made better in 
this country. I t  also forms a depSt for the safc custody of all the instrumcnts sent out from 
England on indeut, from mhich all the supplies are drawn by cxecu~ives under due control I)y 
Heads of Drpnrtmcnts. It is likewise largely made use of by the Public Works Department 
and other brancl~cs of the Public Service, both Military and Civil. The deLails of worlc per- 

Appendix D. formed and cost of the enmc arc fully accounted for in 
tlrr scpnratc rcport by the Oficintiug Superiutcndent of 
that  Dcpartrneut auncacd. 

41. The administrative printed annllal reports flllly show in wbat manner and to what 

Col.togrnpl~y. extent the results of all the survcya arc put to proper 
account and treated by the scveral processes of photo- 

zinco,lraphy for the immediate rcprodnct,ion anrl issue of toe standard sheets of both topo- 
graphical for Nativc Statcs and rcvcnne sllrve!.s for British Districts and Provinces. Also 
I I ~  lithography for those olrler materials, all colorcd nnrl not adaptcd for photography, but 
which form ndmirnl,lc avant conricrs, a8 prrliniinary protluctinns, to sat,iqfy the rensonaLlc and 
pressing dcmauds of local ndmi~~istrativc nflicers, ant1 again I)y engraving for the final reduced 
maps for incorporation in thc great at.laa OF India. 

42. The great abject is to s ~ ~ p p l y  every local officcr and administration mit,h snmc sort 
of printed rcsults of thr surveys, and I I ~  time is lost in  the Surveyor General's Departmrnt in 
producing the maps ns called for: either iw l~rcliminary or tcmporary issucs by either of tho 
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two forincr processes, according to the capability of the cstal~lishments, as ~ r c l l  as in taking 
the final step of engraving for all tlie really disposable survcys ~vliicli are ready in every way 
f i r  that treatnieut. As slio\vn above, 200,000 impressions of maps are turned out anot~ally, 
indepc~~cleiit of tllc atlas shccts, the preparation and issue of ~vhich liare up to the present 
tinie bee11 Iamcntably slow from various conflicting causes i~ncoi~nccted with the admiuistra- 
tiou of the S u r ~ c y  Dep:lrtmeut iu  this country. 

43. Tlie above extensive issues sl~oming an immense increase over former years, before 
the introduction of tlie pl~otozincogmphic or carbou trn~isfcr process, may be said to I)c 
remnrkable. 

44. Eveiy cffort lias been made for some years past to  deal wit11 tlie enormous outturn of all 
T L ~  ~~~d~~ A,.ents l ~ ~ ~ ~ ~ ~ .  W. H, the snrveys on this side of India, aitd great success wit11 

~ i ~ l c n  8 CO., \~"ntc~.~oo Plncc. small means has been achieved. All the pul)lished maps 
Mr. Stnuford, Chnring Cross. are now regularly fellt to the India Ofice for inspection :lt 

tlie new C;eogmpl~ical Departmcut there, and for sale t l~rough London agents. There is no part of 
thc executive field of our operst io~!~ \vhicl~ is not published in some fort11 or other for distribu- 
tiou to officials and salc to the puLlic. 

4,5. Thegeneral results of tlie utilisation of tlie survey materials, and their final embodi- 

Stntc of this Atlas of India on tllc scale of 
meut into the Atlas of India, are give11 \vitli n ~ u c l ~  detail 

$.iuch=l luilc. in ' m y  two printed special reports, cited marginally, 
showing the precise shccts already published, both full 

No. 18RF, dntcd 13th .JIIIIC 18il .  
No. 8081.'. dated 28tl1 Octobcr 1871. 

aud only parti:llly complete; those in course of cnSrav- 
ing both in England and in India; those for n~hicll 

sarreys were partially available, and the entire blanks, as well as regarding the nature and 
esteut  of the materinls available towards tlie preparation of o complete Map of all India, ant1 
the filling up of the remaining sheets of the atlas now blaulr. 

4.6. Of tlie total number of sheets composing the Atlas, according to the published index 
comp~ctc full sheets ... . . . 4 0  map, the liumbers of those already engraved in hand 
DO. qanrtcr shects ... ... 1 3  or remaining are abstracted marginally. ;\fuel1 has been 
I I I C O ~ ~ I C ~ C  sheets (published) ... 48 done of late years, but  very much still remains to be 
].:ntirc~g b~nnli Ill~pul~lishcd sheets ... 28 done, and of that already publislicd much is now obsolete 
Bstrn s~lccts bclouging to llartnbnu and will be supcrceded by better surveys, aud require 
aud Tcunsserim.aII bind S C ~  ... ..- 11 fresh of the sheets to be enpaVeda 

4,7. l lhe last printed eitalogue of maps publisl~ed aud available a t  tlie Surveyor Gencml's 
Ofice, gives tlie best idea of what is done with the survey materials. Tlie Government 
Gazettes lilrewise notify the ontturu of our several printing establishments monthly. Agents 
are nppointcd in several large stations for the dissemination and sale of all available maps, to  
wllicIl very modcmte prices are affixed, and the cJ)ject is to  aford every possible facility to  the 
public to ol~tain any aud all of our publications. 

48. I n  lilie manner a catalogue has been pnblished of the maps avnilable a t  the Geogra- 
pliic.ll Department at the India Office, wliicli affords further facilities to persons in  England 
desirous of procuring any of the maps of the Indian Surveys. 

Sun \ -EYO~ GENERAL'S OFFICE, 11. L. T H U I L L I E R ,  Colonel, 
Calczttta, the 27th December 1872. Surveyor Qsntral of India. 
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A P P E N D I X  C. 

COAIPILING, DRAWING AND GEOGRAPHICAL E X A l I N I N G  BRANCH, SURVEYOR 
GENERAL'S OFFICE. 

STdTEJfEiYT ~ l o w i t ~ g  IRe nattwe of the fuurk p e ~ f o r ~ t t e d  and the p r o g r e s ~  made f r o m  
1st J a t ~ u a ~ y  lo 3196 December 1872. 

I I I S ~ L E .  / P n o o u ~ s s  A N D  R E P A ~ K ~ .  

( Niles. Inch. 

1NDlA.-Stnndard 1\Iup in 6 sbcets. 
Sl~eet 3, Centrnl India, 
Sindh, kc., 

Sheet 4. Nepal. Bhntnn. Bcngnl and Ditto 
part of the Central Provinces, kc., 

I s ~ l A . - R e d l l ~ ~ d  from tho above Standard 
Map, in 4 Sheet. 

IXDIA.-30. 2, (Hand Mops) 3rd edilron ... ( 

64=1 

INDIA.-For a General Mnp of the world ; 
Estern Punjob Seetion ; Latitude 30' 
to 35' Longitude 74' to 9Bo., 

B ~ N ~ ~ ~ . ~ u r i s d i c t i o n  of the Lieotennnt- Go- 
rcrnor, Standard Map in outlino in 
four Scctious. 

10=1 

BENOAL, BBHAB AND On1~~6.-2nd edition ... I 
CUOTA NAOPCB DIVISION.-$. W. Fronticr 

of Bengnl ; Office copy General com- 
pilntiou. 

NORTH-WEST PROYINCEE AND OUDX.-OU~ 
line Map 

Preliminarr Compilation Nap  of the Goro 
Hills. 

H C ~ E A N O A L ~ A D  D I ~ T ~ I I ~ T . - ~ I I ~  edition ... I d=l 

Sheet 9, Qonrtern N. W., 9. E., 8. W. ... I ~ i t t o  

S E E E T ~  OF TEE ATLAB OF INDIA. 

Sheets 2, Quarters S. E., S. W,, N. E. ... k 1  

- I Ditto 

Shucta 60. Full platc fold) Proo~reccivcd from 
Englnnd for additious to complete blauk 
portions. 

Ditto 

Slrvct i i ,  Qusrtcn N. E., N. \V., 8. E .  

... I 
S h r ~ l ' 5 l .  PIIII plate (old) Proor wrcircd from 

E~t"lil~~d for nddiliuns nnrl co~uplction of 
h1311k pnrlions. 

Portions of Sindh, Rnjputana Stntes nnd Districts 
in the Ccntrnl Provinces ndded. Laid asido for 
compilation of Atlns Sheets. 

Ditto 

Portions of Jeypur n~ld  Bustar added. Awaiting 
further materids from surveys in progress. 

Inked in outlino, rivers and' roads ; nemcs of chiuf 
Towns, Civi! and 3lilitmy.Stations written out 
lines engraving. 

Portions of districts Ambdla. Loodiannb, Hnslli- 
a q ~ n r  and of the protected hill states compiled 
and partly inked. Laid asido for the compilation 
of Atlas gheets. 

I Hills being drawn for eng~~aving in progress. 

Completed in outline ; names written, Assam ndded 
Rom the best available sources ; Map Photozioco- 
graphed. 

I Various additions nnd corrections. 

I S~!rvey results 1879.70-71, ndded ; Hill shadiug 
In progress. 

Vnrions ndditions nnd corrections. Y a p  published 
for administration reports. 

Compiled in outline as far as Survey results were 
avnilable ; awniting further Survey. 

Revisions nnd addition of t l ~ e  liilln pnrtiou from 
Topogrnphicnl Survry to co~uplrte tlle district 
according to its present limits; finished. 

I 
Province of Sindh ; Quartor S. W., corn iled nud 

Hills drawn ; N. E., olrly hills draw11 ; E. E., llills 
~n progress. 

Province olSindb ; Qunrter N. W.. com Ided ; S E / coml~letcd Hills d r a m  ; 5. W. only [ills dram. 
Jeypur, Alwm and Korowli States in the Rsipu. 

tana Agency ; added from recent Topogrnphicsl 
Surve s,  early half'thc sheet was blauk complet- 
ed nnc! mtnrned to Uugland. 

I Part  of Qwalior state, compilation in progress. 

I Parts or Hooahangabad, Baitool and Cl~indwnrn in 
the Centn l  Provinces. Completed ns l i r  nu 
Survey results wcro available sheet eognving. 

Fnlly two-thirds of t l~ie lnrgo sheet is quite blank ; 
Districts Nimnr, Baitool, &c., under compilntiou 
in progress. 

I Central Prorincc~,  Portions or rlistrictn Cl~indwnra, 1 Seoni nud B h d m  under co~n  pilation. 
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STATEMENT slowi?tg the rtalure of the work pelformed and l i e  progrees mark froin 

1st J a n a a ~ y  lo 31el December 1872,-continued. 
-- 

Mars, &c. ( BCILE. ( Pnoaaass A N D  REMADE~. 

Miles. Inch. 

Sheet 73, Full  plate (old) 

S l~rc t  104, Full plate (old) Proof received from Ditto 
Eugland for completion of blanks. 

Sheet 89. Full plate (old) Proof receivcd from 
Eugland for completion or blank portions. 

Slleet 105, Quarters N. W. nnd S. E. Prook Ditto 
received from England [or completion of 
Llauks. i 

Ditto 

Heavy ndditions ueeeaear to complete the blank.. 
The grrntcr portion of t I*  Cbanda district coln- 
piled. Eupav ing  of oatliucs in progress. 

Rewab, Southcrn portion, and some Bundeln 
States added. Heavy additions completed and 
proof returned. 

Parts of districts Hazaribagh and Lohardnggn. 
Compilation of district Hoanribagh in pro ress. B 

Gu j a t  States in the Cbotn Nngpor Division. Cnm- 
pleted a n d  hills drawn ; proofs returned to En- 
gland 

Sheet 124, Quarter N. W. I I Assam. Par t  of district Knniroop and East Doonrs 
completed. Sheet engraving. 

- 
N. B.-Erccpt where It is epeeifled in the column or rernorks, the hlll shnding rcmslns to be done on nll the oborc c l r n a i n ~ s  or  

ArLks SolErs.  

Standard sheets of the Bpogvaphical Suvuey I-e-drawn fol. Pholozincograph,~. 

I Miles. Inch. 1 
Chota Nagpur Division sheets 24, 26, 26, 33, and re.drawn from the original field 

31 aud 43. 

... Sl~eeta 12, 13, 14, 21, 22 nnd 23 ... ( Ditto I I u  progress in various stages. 

Projected and redrawn from tho original field 
sheets. 

Ga!~,jnm and Orissa (old series) sheets 2, 3, 4, 6, 
b, 10, 16, 17, 18 ,,. ... ... 

Sbeets 7, 8,  9, 11, 19, 36, 3637 ,  69, GO, 84,86 I n  progress in vnrioue stages. 

Ditto 

Ditto 

Ccutral Provinces and Vizognpntnm Agency I I Additions to com let& the sheets for pnblientiou 
(new selies) elrects 1 and 4. in a complcte &rm. 

Kohl -Eas t  Division. Central Provinces sheet. I Ditto Re-drawn from Chota Nngpur Division Survey 
3 ... ... ... ... 1 s11eet 62. 

... ... Sllcut 6 ... ... I Ditto I Additions to complete the sbecf~ .  

Ditto Pro'ected and 
sheets. 

rc.drawn From the original field 

... Shret 10 ... Dilto I n  progress. 

Kl~nsia m d  Gnro Hills' Aects Nos. 16 and i, Ditto I A larger portion re-drawn. YII d n w n  in progress. 
(in one). i I 

--- - - -- 

2lfiscellancotbs Haps, Charts, T~.acin,q, anrl Eslractfi. 

Alilcs. Inch. 

... Mnp 01 Bcngnl ... ... For the Bengal Census Beport. 

Trnos.Indus Froutier, 2 sheets ... I 2 = 1 1 Copied for  thc Superintendent, Geological Survey. 
I 

Survry or tho British boundn~y on the Wor- 
th& Frontier of Zillnh ~ u r u e a b ,  North 
Bcl~ar ... ... . 1 1 1 1 0  I Extract lor J. R Cl~nrles E q .  

Skeleton Map of tbe frontier between Hol- I I ... 
Fair copy For the Foreign Depnrtment. 

knr'q Stnte rind Kbnndcsh 

Trncinga of the Salween River in Burlnnl~ 16 large For Mr. Coryton, Recmder of Moullnein; most 
and of mute, bctween B u n u d ~  and China 1 d m 1 s  1 of t h e  were rough Burmese maps.. 

Plan of t l ~ c  cnntonmrnt of Soknndrnbsd For the Garrison Inshuctar. 
... iucl~~ding the nesidency 

Extracts from lhe sheotn of No. 3, Gon,jom I 1 = 1 Tracings of the boundnry between the Qanjn~n 
nnd Orirnn S u r r e ~ ,  sensons 1862.63 nnd 1 Agency nod Central Provinces C the Superin- ... 1868to6'2. ... ... 1 tendent of Revenue Survey, 3Iadrns. 

- 



STATEJfENT shoroing the nntrue of the work performed and t i e  prop3ess mode front 
l s /  Jatiuary to 31at Dece~rder la?%,-continoed. 

('orrectione R I I ~  ndditions to Topographical ~ i % - ~ ~ ~  sheets and ... Survey sheeta ... ... 

P ~ O G R E S ~  AND R ~ ~ r d n ~ s .  Maps, kc. 

. 

~ ~ t ~ ~ ~ l ~  from l l n p d l i s ~ e d  charts of the 
(:lent T~igonometricnl and Topogrnphical ... ... Srlrvl-ys ... 

Pirnorns' plnu of C d c u t l  ... 

~ o r r 2 t i o n s  and additio~ls to engraved, lithe- Various. Roilways, bonndnrics, territorial names, kc., in. 
graphed, and photozincographed maps I. I ( serted on 1,906 slieet mnps. 

SCALES. 

Miles. Inch. 

4 = 1 . 

. . . . . . . .  

Proofs examined of mnps. duU and plnn. 1 Ditto. 1 f o u r  hundred and sixty-six sheets. 

J. 0. N. JAMES, 
S u ~ m o n  GEKERAL'S OFFICE, Asst.  Srrveyov GeneyaG, 

O lcu l t a ,  the l a t  Jarruary 1873. In charge D ~ a w i n g  and Cowpiling Branch. 

Elevcn extracts wit11 numericnl dnta added for 
various depnrtments. 

Vnrious additions and corrections to  complete the 
plan up to  date 1872. 

Lithogrnphcd and photozincogrnphed maps ... nud plans colored ... 
Atlas sheet8 and ong~aved maps colored ... 

Ditto. 

Ditto. 

Thirty thonsand, one hundred and sixteen slreets 
colored. 

Four tlrousand, two hunhed  and thirtysix sheets 
colored. 



DR. dbslracl Cash Accounts front 1st January to 31at Decemler 1872 CB. 

Itema. 

To Cash Arrount. 
Balaoce in Bank of Bengal as  er printed Report for 1870-71 . 

4 t h  ,, in hand ditto ... 
, on account of sale of maps since realized ditto ... 

To X a p  Sale Account. 
Amount received from Sundries ... ... 
Sales by Curator of Government Books N. W: P. .:: ... ,. by Punjab Printing Company ... ... ... 

A • . . . . .  I l l .474 8 1" 

11. L; THUILLIER, 
Surreyor Gmnal. 

Amount. 

Rs. A. P. 

2,623 0 2 
269 10 6 

7.625 12 9 -- 

584 14 3 
212 0 0 
159 3 2 

Total Amount.. 

Rs. A. P. 

10,518 7 5 

966 1, , 5  

. 

Items. 

By Transfer Acmunt. 
Amount aid to Government by Cheque No. 365, dated 19th Fehru- 

ary 1852, as per Comptroller General's receipt No. 6598, dated 
23rd February 1872 ... ... -. 

Ditro ditto No. 366, dated 11th May 1872. as per ~ a b ' i  of Ben a1 
receipt sent to the Comptroller General under cover of this d c e  
No. 869 dated 15th Ma 1872 ... 

Amount to Bank of Jen-a1 No. 949, h'ited 10th iune  1872 ... 
Ditto ditto No. 1023,~da'kd 2nd July 1872 ., ... 
Ditto ditto ,, 1093, ,, 26th ,, ,, ... ... 

1 Ez *. 1096, PP 29th ... 
, 1 9 6  , 24th b;gust''18$ ... 

Ditto ditto , 1418, , 8th November ,, ... 
Ditto ditto ,, 1578, ,, 21st November ,, ... 
Ditto ditto , 1 , 17th December ,, ... 
Ditto ditto , 1779 , 19th December ,, ... 

By Sundkes. 

Amount pnid on accbunt of Stores Commiesion, &c., to the map sale 

~ - -  

Amoont. 1 Total Bmount. 

Ra. A. P. 

6.000 0 0 

800 0 0 
173 10 9 
90 4 0 

3036 9 0 
212 ' o o 
50 0 0 
5 0 1 2  0 

728 0 8 
162 0 2 
U)15 0 --- 

Agents ... ... ... ... 150 5 3 

I I 

RE. A. P. 

6,000 0 0 

5,324 3 7 -- 
11,324 3 7 

I : 
I-- 



A P P E N D I X  D. 

,Ttatctncnt of r o o d  ,.omnplrlerl and ill pvogress in the Xngvnving and Copper-plate Printing Branch 
Qtrveyot ( ~ C I M ~ ~ S  Ofice,  duving lhc g e a r  eizdi~ig 3lsl L)ecember 1872. 

10 N.W ; 11 N-W ; 11 N-E ; 32 S-E;  32 N-IS. Completed and published. 

g KE , 11 S-W ; 33 3 - L  ; 86 S-W ; Completed, will be published shortly. 
plate (old) 124 N-W ; 125 k-E. Engraving completed. Some corrections and 

ntlditions necded. The nd~litions to plate 68 
(Ondh) cover ~iearly one-third of the plate, 

finished ; writing well adrancecl. 

3 N. E. Ditto ditto ditto. 
2 8. W.-Outline and writing complcted ; Iiill rtcl~ing commenced. 
3 N. E.-O~~tline colnpletecl ; writing co~n~nenccd. 
9 N. W.-Plate pirrtly engraved in England. Ontlines of additions completed; writi~rg in pro- 

gress. 
9 S. W.-. Outline and writing completed. 
33 S. E.-Outline completed ; wriling in progwss. 
34 S. E.- Ditto ; writing commenced. 
61 S .  W. - Outline nnd writing con~pleted. 
58 Full platc (old) -Pnilwnys added. 
61 Ditto ditto 
73  S. E.-Outline commenced. 
7 s . -F~ l l  platc (old) portion of old work cleaned off. Ootline of additions complckd ; writing 

commenced. The work on this plate is heavy. 
78,-FnU ~ l n t e  (old), r c p a i ~ i ~ ~ g  the work thronghont ; writing completed ; hills half retouclled, plate 

put down for other work. 
87 N. E.-Ontline completed ; mit ing nearly fi niahed. 
AS.-FoII plate (old) outline doiie ; writing in progress ; iulditionu very hsavy. 

93 N. E. - Ditto writing commenced. 
120 and 121.-Full plates (old), Railway and small corrections and atlditions coml,lekd. 
124 5. E; 124 S. W ; 129 N. E.-Plates put down for other work. 
125 N. W.-Oatline and writing completed ; hills in progress ; plate put down for other worlc. 
131 N. W.-011tline con~pleted ; plate p r ~ t  down for other work. 
131 N .  W,-Outline complctcd.-Plate put down for othcr work. 

&lap of t l ~ r  Punjab in ontline, 32 milen = 1 inch complcted and publishcd. 
&laps of Oudh, 16 miles 1 ibch outline completecl. 
Simom's plan or the city of Calcrltta U I U ~ C ~ O U S  corrections, nddilions to 4 large plates in 
Adclitions and correctio118 t,o niaps of India, No. 2. 

Ditto to Intlex Clinrt, Great 'I'rigonometrical Survoy. 

~11lxl1 111dcx to 10 rnile mnp of India. 
Ilcnalings for Tnpogrnpicnl Surrey ~hcekq. 
Altering plater of ni%cc iniprimatllre. 
SmIe 16 inches = 1 mile (in chains) for the Mnthcmatical i n ~ t r o ~ n e n t  I)epallmmt. 
Ellling ti11t.9 for t11c I,itl~ogrnphic el 'all~h. 
Specime~~ slips of writing for npprcnticca and Native Draughtsmen. 

COPPER PLATE PRINTINO. 

I'rnofy of vnrio~~n kind . . . ,. . .. 621 
'rrnl19ft-rs fi)r storlc . . . ... ... 4.ii 

111i~~res~"i011s or vario115 kinds ... ... ... 12,090 - 
'l'<11;!1 ~ I I I ~ I I . C S S ~ ~ I I I S  ... 12,953 - 

S~:nveuoR (JP.YP.R~I.'': OF~.II:K. ') 
CAI.CI IT \ ; !- (Sd.) C. IV. CO.\RD, 
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APPENDIX  E. 

Nrrv n ~ ~ d  old Roynl Artillery lines rind old E a l r c ~ ~ c b ~ ~ l c ~ ~ t . ,  
L;crwtzpur ... ... ... ... ... V a r i o ~ ~ s  sizes 24  

... L'crozrlnlr ArscnnI ... ... .., ...I 8 
N r a  lincn for 1s t  nnd 2nd Rritish I n h n t r y  Regiment nt 

T~,imalghcrry .,, ... .. 1 Do. ! ... 
... New lines for Ral-openn Artillery o t  Trirnulgberry 
... 

Propnrpd poaition of tho European bnrrncka nnd 

I haildings a t  Bolnruln ... ... ... 28 

Ncw nlld old E u r o p c o ~ ~  Infnntry nnd Rovnl drtillery bnr. 
, .lK'k"b NC~~IIYIL. b h c d ~  Nos. I. 2, < 4,- 4A, 6, 6A, 6 ... a n d 7  ... ,.. ... 

I 

Aa,rrnrr o/ fie ~ ~ ~ n i ~ ~ ~  ~ , ~ c c ~ ' j r , ~  i n  SWIX~O, G~WIYZ~'. O@C., L i o a r a ~ b c  fll"''~'~ Jron 

No. of 
Shceta. 

- 

1 

2 

1 

4 

1 

1 

3 

18 

2 

3 

2 

4 

6 

4 

12 

6 

6 

6 

1st .htnctcr~:y to S l s ~  Dece~~lber IY72. 
- ----- 

Size. 

... Ilnperint 

... ... 1 Sprcinl 

... 1111perinl 

... ... Atlas 

Double Elcpllont ... 
... Do. 

1111periaI ... 

Uouble E I e p h n ~ ~ t ,  &c. 

no ... 
Doublc Roynl . 

Do. ... 
Do. ... 
Do. ... 

Atlas ... ... 
DO. ... ... 

Double R o y  . .  

____ 

Scale, kc. 

8 Niles = 1 Inch ... 
. . . . .  .. 16 = 1. 

,, . , . . .  32 = 1 

2 blilcs = 1 Inch ... 
8 . .  = 1 . . .  
8 ,, = 1 .. ... 
4 .. = 1 . . . . .  

1 Nilc = 1 Inch ... 

1 ,, = 1 ,, .. 
1 ,, = 1 ,, ... 
1 ,, = 1 ,, ... 
1 ,, = 1 ,. ... 
1 ,, = 1 ,, ... 

l Inch ... 

= Incll  ... 

i ., = 1 ,, 

_______-__. _ -- 
. _ _ -  

N~~ M,,PR, kc., tllc Lithoprnpl~ic Drnwings o r  wllich a e r c  
colnpleted d a r i r g  the presrltt yrnr; 

-.PA- 

Ciurnnnr. MAPS. 

... Enstcru neagal Shcrla. Nor. 7,R. 9. mcl 10 ... 
AI.Cl)snistnti JI:q1 Sl~cets, Nos. 1 : ~ r d  2. Cl~nlk hills, ou atouc 

... n l ~ d  I ' r r s i : ~ ~ ~  IIIIIIICS 011 trnl~sre~. plkpcr ... 
Easter11 Rcnpnl, R e r ~ n n l ~ ,  parts of Cbi l~n nud S i n n ~ ,  n portiuu 

... ndclcd in 4th Bcctiou ... ,. . .. 

DI~THICT MAI~B. 

... ... District Shah~thud ... ... 
... U o r d ~ v n ~ ~  I>ivision Skeleton Ynp (~'e.tlrnwa) ... 
... D h n g n l p r  ditto ditto (ditto) ... 

S ~ I I ~ I I  Coapilntion Mnp Sllects. Nos. 1, 2, 4, Cllnlk I~ills, OII ... stolle ... ... ... ... I 

I l x v s s o s  S o n v e ~  MAPS. 

S i ~ ~ d h  R e v c n ~ ~ e  Sl~rvcy Shrcts, Nos. 43, 45, 46, 47,48,57,5B, 
60, 60, 61, 70, 77. 80, 81, 84, 88. 89 nnd 91 ... 

0 1 d h  Shccts. NOS. 25  nod 26 ... ... ... 
District Lollnrdl~gga Shcctp, Nos. 7, 8, pnd 9 ... ... 
District B ~ j u o a r  Shccts, Nos. 6 nnd 6 ... ... 

Do. K o o d ~  Dcl~nrShcete. Nos. 1, 2, 3 nnd 4 ... 
Do. Chnndn Sl~ccts,  Nos. 2, 3n. 3c, 7n. 15 nnd 17 ... 

 PLAN^ OP CINTON~LENTS AND CIVIL STATIONE. 

'PDIV~ nnd Subal.bs of Rnngoon ... ... ... 
Towu n ~ l d  City of Dclliic ... ... ...' 

T U A N N A ~  MAPS. 

Tl~nnl~nh Nnhnssic I'arnh, Sub.clivisioo Kisnennggllr, niStrict 
N~~drleslr ... ... ... ... . 

4 ,* - 1 ,n 

Tllnllnnll Knliplnj, Sub.diviaion Kisacnuggulr, nistriet ~ ~ ~ a .  
don11 ... ... ... ... Do. ... 

T I ~ : I I I I ~ H ~ I  I i l~ t~vnl lcc  ~isscnsggor ,  ~ ~ ~ , . d i ~ . i ~ i ~ ~  ~ i s S C n l l g g l l r ,  
District Nnddmh ... ... ... . " ' 1  , . Do, ... 



J. WATERHOUSE, Caphin, 
CALCUTTA, Asaiatanl Surveyor ~ k n e r a l ,  

The 2971 January 1872. 191 charge &klmgrahic Branch. 

- ~ ~ 

Scale, kc. 

14 Inches = 1 Mile ... 

4 Miles = 1 Inch ... 
4 ,, = 1  ., ... 
4 ., = 1 ,, ... 

1 ,, = 1 ,, ... 

Varioua wales ... 
... 
... 
... 
... 
... 
... 
... 

New Mnps, kc., the Lithoprnphic  earr rink of which were 
completed during t h e  prescnt yenr. 

BARBACU Prm8,-conlinusd. 

Nnsseemhad European In111ntry nnd Royal Artillery line8 
nod Garrison cells ... ... , . . ... 

Europenn Cnvalry harmcks nnd out.honses nt Sceundrnbad ... 
Agrn Artillery and Infantry lines and Garrison in For t  Sheets, 

Nos. 1, 2 and 3 ... . . . . . . . . . 

M~scr~z~hTzone. 

Qmlogicd lllnp of portion of the  Madroa Residency, ioclud- 
iug  Kunoor nnd Caddnpnh, 8 t in t  stones prepared ... 

Geological Mnp of sketch plan and section of Bhojia hills, 
6 t i ~ ~ t  stones prepared , ... ... ... 

lodin shor ing tho sheots of the  ntlns nnd preseut atnte of the  
progress of t h e  Genlogicnl Snrvey, 3 t i n t  stones prepnred ... 

Q~wlogicnl sketch plnn of the  head-water of Mhur Vnllcy, 
3 t in t  stones prepnred ... . . . ... 

Gealogicnl Atlns quarter Sheet, No. 77 S.W. Geological lines 
inserted, nod 11 t in t  stones p r e p r e d  ... ... 

Ocologicnl Atlns qunrter Sheet, No. 78 S-E. Geologiml lines 
inserted, nod 9 t in t  stones prepared ... ... 

Geologirnl Mop of the vicinity of Nogpnr, 6 t in t  stones 
prepared ... ... ... ... 

Qwlogicnl Mnp of Sirhnn hills in  Abbattabnd, 7 t in t  stones 
prepnrcd ... ... . . . . . . . . . 

Metlicol Department mops ... . . . ... 
Roilwag Sections ... ... . . . ... 
Snnitary Commissioner's mops ... . . . ... 
Foreign Deportment maps ... ... ... 
Archaalogicnl Snrvey maps ... .,. ... 
public Works Department maps ... ... .., 

Deagnl aovernment mops and plans ... ... 
Miscellaocoos maps, plans and d r a w i n p  ... ... 

- 

Size. I No. of 
Sheets. 

Vnrioun sizes ' ... 

Do. ... 

Do. ... 

...... 

J Sheet Foolscop ... 

Do. 

Do. ... 

4 Sheet Atlas ... 
Do. ... 

4 Sheet Foolscap ... 

Do. ... 
Various sizes ... 

110. ... 
Do. ... 
DO. .. 
Do. ... 
Do. ... 
D o . .  ... 
Do. ... 

-- 
i 

17 

10 

9 

1 

1 

1 

1 

1 

1 

1 

1 

Z 

32 

1 

20 

30 

8 

21 

107 - 
476 



J .  WATERHOUSE, Caphi,, 

Asristant Sui-veyor General, 
In charge Lithographic Brar~cA. 

J ' 
A R,qTnnCT?f ( f i e  prinling electc(ed dt'ritrg the !/ear, 8filll~ifrg 

S n s s a c ~ s .  

... District and genernl maps on vnrious scales ... . 
... ... ... ... lndcr mnps ... ... 
... ... I tcve~~ue survey s l~eet  maps, 1 tnile=l i11c11 ... 

... ... Thnnnah mnps ... ,.% . 
... l ' lo~~s of cantonments and civil stations ... . 

... lllock plan of hnrracks, kc., for Secretary of Stnte .., 

... Rcprints of old maps ... , , a  .., 
Printed tints on engraved atlas sheets ... ... ... 
hliscellnncous uinpe ... ... .,, ... ... 

Do, plnns nnd sketches, LC. ... .,, ... 
Gcologicnl maps and plans ... .., ... 
Esti~iiated cost of transfers of headings nud foot.notes to the publislled 

mnps to this depnrtmeut ... ... ... 

Depnrtmcntnl ordcrs, kc. ... .., ... 
Meluoranda and forms for the use of tbc department ,., 

Foruls for Topographical aud Reveuue Surrey orders ,,. 

Coar OF LRHOQ~APRIO ~ D A N C H ,  

Permnucnt establishment .. , .,. ,.. ... 
C~lltillgcllb expenses , .. ... ... ... ... 
Extra eo~~tingcneies ... ... 

. .a  a , .  ... 
Actual cost of papers ... .., .., ... 

I~itbogrnpllic pnpera of a11 sorts, 123 rcauls .., ... 
Proof 

124 ,, .,. .., 
P r i t ~ t i n ~  

214 ,, ,.. ... 
-- - - ----- 

calve 

N ~ .  ,,f 
sl~ccts. 

31 

8 

25 

20 

72 

182 

109 

4 

7a 

230 

8 

. . . . . .  
- 

702 

-- 

. . . . . .  
- . . . . .  
. . . . . .  

-- 

35.926 

1,445 

1.770 

10,307 

. . . . . .  

. . . . . .  

. . . . . .  
- 

or 

NO: of 
Coplca. 

8,026 

1,860 

6,676 

225 

714 

2,208 

9,566 

4.033 

20,691 

1.19.497 

5.660 

... 
-- 
1.77.986 

-- 
4,282 

1v01.489 

60,964 

1,56,135 

- 

- 
.1 

9 .  

8 

6 

----- 

... 

... 

... 

selling price 

No. of 
pulls 

15.883 

1.860 

7,548 

1,500 

2,856 

16,744 

30,946 

5.167 

24,431 

1,43744 

38,511 

... 
- 
2.86,191 

- 

4,282 

1J5.733 

1,19,630 

------- 
239,646 

- 

. 6 

2 

2 

2 

::: 
... 

?ft ie  

Valne or relling 
 price. 

Rs. A. P. 

9,779 8 0 

Grntis 

8.514 0 0 

662 0 0 

2,856 0 0 

4,631 0 0 

13,114 10 0 

631 11 3 

12,767 3 0 

13,866 12 0 

3,44 12 0 

600 0 0 

---- 
78,668 0 3 -- 

80 0 0 

1.640 0 0 

1,769 10 o 

9,489 lo 0 

49,449 7 11 

- .- 

1 10.30, 5 2 

J 
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A P P E N D I X  F. 

REPORT by CAPTAIN J. W~~TERHOUSE, dssiatant Surveyor General, ia charge P H O T O G I ~ A P ~ L ~  
BRANCH, Srrrueyor General's Oflee. 

AMOUNT OF Wo~x . -The  amount of work may briefly be stated as follows-1,428 original 
s~~b,jects have passed through the office, of which 1,17,320 complete copies have been struck off, 
besides 4,ZOb silver prints. 

P~oan~ss . -The  difference in the  amouut  of work turned out  dur ing 1872, as compared with 
1871, is shown in  the  table below, from which it will be seen t h a t  though some items show a 
tnlling off, which may be accounted for by the  large size of the  negatives now taken, there 11as 
been a collsiderable increase both in  the amouut  of originals received and in the  number of 
complete copies sul)plied. The incrense in  the  number of silver prints has been very large, 
owing to the  demands of the Archaeological Survey, the Iuternat io~lal  Exhibitions, aud also 
to  nu increased demand for silver print reductions fro111 maps for the use of the  Eugravers. 

Subject. 

Originals ... ... ... 
... Negatives ... 

... Silver prints 

Carbon prints ... ,. . 

Tranafer to Zinc or Stone ... 
... Number of Pulls ... 

Ditto of complete copiea ... 

1036 

1816 

(4892.1 d. s. ft.)* 

2361 

(2510.57 d. 8. ft.) 

1827 

(6017.19 d. s. R.) 

649 

96,725 

1.11.503 

1428 

1760 

(4481.69 d. s. ft.)* 

4 m  

(6230.39 d. s. ft.) 

1892 

(4710 d. s. ft.) 

635 

88.939 

117.320 

DiKereoce, Difference in 
dec. sq. feet.* 

- '- 
Doei~ud square feet of 100 Bq11.310 Inel~ea. 

PROCESSES A N D  ~ # J & c i ~ ~ ~ ~ . - T h e r e  have been bu t  few changes in the processes used, or in 
the personnel of t b O f i c e .  Mr. W. Maher, the  Assistantin charge of the  Silrel. P r i ~ ~ t i n ~  I)eparl,- 
ment, resigned hie appo idment  in July 1H72, an11 his place 11:1s not yet  Ileen filled up, though 
application hns been d e  to secure the  scrvices of Sergea~it,  Job11 Havrold, n. E., an ex- 
+enced pllotographr, fi-om the school of Military E n g i n e e r i ~ ~ g ,  Chatham, and news of llis 
aypoint~nerrt is daily expected. 

Thc  olrly improvemellt of importmice in the  proee~acs is the use of albumen as a prelimill:lry 
coating for ~ 1 : ~ s  plates, which have bccome old autl etained Ly use, before uslog them aKaill. 
'rhe method bas I~een found very valual)le, and enables 11s to use glasses over a ~ ~ d  over again, 
wllereas formerly they could seldom he used more than twice or t l~ rce  times. 

EXPENSES OF \ ~ O A K I N O . - T I I ~  total cxpeiise of working the office during the year, ~ I I ~ ~ I I ( ~ ~ ~ ~ ~  

Superintendent's salary, has beell RP. .50,1.*1-5-5 or Rs. 1p7-7 lers than the espenses of last 
year. The dccrcase i$ e ~ ~ ~ e ~ ~ t l i t ~ ~ r e  is partly accounted for by the  saviug of Rs. 870-0-0 
Xlr. Mallel's ~ a l a r y  from the moot11 of July  last. 

The approximate sum to credit of the departmeut is Rs. 77,928-12, shomiug a profit of 
Re. 27,487-6-7. 

P H ~ T ~ ~ O L L ~ T Y P E  PROCESS.-Though the Ilopc, expressed ill my last report, that  this valllnl)le 
pro- be fairly introduced into the office during the year, 11nn not. hrrn (iiItilIe(I o w i l l y  
to the w a n t  of material, nntl of a skilled printer, collaitleral)le procrew has I~et!n lnatle in work- 
rng out the process e~~ le r imen ta l ly ,  and in nsc r r tn in in~  the cond i t io~~s  of \vorliing i t  
fully in t h i ~  cl imate.  The a c c o m p a ~ ~ y i ~ l g  sl~cri1n~~l1 \\.ill give a grod idca of the degree of eurcpss 
already attained in the rcproductioll of S~l:jrct* in lint', and I now only arvait the arrivnl nf 

Sergeant H ~ r r t J d  and tLt: reqllisitc yresres aid alqlaraius to fairly @tar t  the  process, nud 
_\  - I- .  
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A P P E N D I X  F. 

REPORT by CAPTAIN J. WATERHO~SE, Asaista~zt Sarveyor Geeeral, I cAarge P ~ 0 ~ 0 ~ l t ~ ~ ~ ~ ~  
BRANCH, J'rrrueyor General's Ofice. 

AMOUNT OF WORK.-The amount of work may briefly be stated as follows-l,4Z8 original 
subjects have passed through the office, of which 1,17,320 complete copies have been struck off, 
besides 46,20b silver prints. 

-- 
* Dcc!ruol aquare L e t  or 100 square Behes. 

Pnoo~ms.-The difference in the amount of work turned out during 1872, as compared with 
1871, is shown in the table below, from which it will be see11 tha t  though some items show a 
filling off,'which may be accounted for by the large size of the negatives now taken, there has 
been a considerable increase both in  the amount of o r ig i~~a l s  received and in the numbel- of 
complete copies su1)plied. Tlie increase in the number of silver prints has been very large, 
owing to the demands of the Archaeological Survey, the I~iternational Exhibitions, nud also 
to all increased demand for silver print reductions f ro~n  maps for the use of the Engravers. 

PROCESSES A N D  ~ ~ N N E L . - ~ I ~ ~ ~  have heen bnt  few changes in the processes uscd, or in 
thepersonnel of tlyOlT&. Mr. W. Maher, the Assistont'in c l r a l e  of the Silver Printing I)el,art- 
ment, resigned his  appointment in July 1872, and bis place has not yet lleen filled up, tIiongh 
application has been d e  to secure the services of Sergeant J O ~ I I  Harrold, R. E., an ex- 
perienced photograplld, fr-om the scl~ool of Militory Engincering, Chatham, and news of his 
appointment is daily expected. 

The o~lly improvement of import,ance in the processes is the use of alhumcn nsa ~)relimill:lry 
toating Tor gln$s plates, which have lrccnme old aud stained by use, before using them aKaill. 
'rhe mctl~od hm been found very valunl~le, and enables US to use gln~ses over and over ag:~in, 
whereas formerly they could seldom be used more thau twice or three t,imes. 

E ~ p ~ ~ g s s  OF W o a ~ ~ ~ o . - T h e  total expense of working the office during the year, i n c l ~ l d i l l ~  
Euperinte~~dc.nt's salary, has bee11 Rs. 50,441-5-5 or Rs. 16-7-7 less than the cxpcnsrs of Inst 
year. Tile dcrrcase in exI,entlitt~re is partly accounted for by the savi~rg of Hs. 870-0-0 of 
Air. Malrer's salary from the month of July last. 

The approximate sum to credit of the departmeut is b. 77,928-12, showing a profit of 
HE. 27,487-6-7. 

PHOTOCOLLOTYPE PROCESS.-TIIOU~~ the hope, expressed in my last repnrt, that this valnahle 
pro- mieht be fairly introduced into the office (luring the year, has not, hrrn i'ultilled owing 
to the want of materinl, ant1 or 3 skilled printer, conui~lerahle p r o g r w  has I~een matle in work- 
ing out the procrw experime~~tcllly, ant1 in ascertaining the contlitions of  working it success- 
fully in this climstr. The a c c o m l ~ n ~ ~ ~ i t ~ g  a l ~ r r i n l ~ ~ ~ ~  will give a grod idra or the degrre of success 

attained in the reproductio~~ of st~l:jects in line, and I now only await the arrival nl' 
Sergeant H~r r , , ld  and tLr reqnisitc pres~ee a11l1 a l ~ ~ ~ a r n l u s  to fairly atart the procese, ant1 
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render i t  available for the practical production of copiea of maps and drawings in which 
extra  sbarpness, delicary and finis11 nre required, as well ae for replacing the  slow and costly 
process of silver printing for ordinary photographs, required for t he  illustration of reports or 
other purposes. 

T h e  accompanying description of the working of tbe process embodying all t be  latest im- 
provements, may be of interest. 

Descrktion ?f the Pho~ocollotypeprocess in  w e  in the Surcejlor General's OJce, Calca/tn. 

The process 1 have worked out for use in this country, is ~ i m i l a r  to processes nolv \rell- 
~ I - U X J ~  iu  Europe as EIeliotype, Lichtdn~clc and Albert-type, all of them modifications of tile 
original process described by llessier du Mothay some year$ ago, and I saw being worked 
in 1868 in the  establishment of MRI. hlarGcbnl a t  Metz. ~l~~ printing film is a fryer 
insoluble gelatine which has been acted upon by l i g l~ t  through t l ~ e  agency of m alltaline 
bichromate, in such a manner that  the parts exposed to light become n ~ n - ~ b s ~ ~ l ~ ~ ~ ~ t  of water in  
p ropor t io~~  to the  amount of exposure, while the protected 11arts absorb water in proportion to 
t he  amount of protection they have receivcd, and conscq~~ently, if such a film be wetted a ~ ~ d  
a roller charged with printing ink be passed over its surface, the  exposed parts will attract 
the  ink esactly in proportion as they are nou-a1)sorbeut oT water, while the  unexposed and f r~l ly  
absorbent parts will repel the iuk elltirely, in the same manner as the  wet p:lrts of the  stoue i n  
l i t l ~ o ~ p h i c  printing. I t  will thus readily be seen tha t  from an  ordinary pl~otograpllic 
n c g a t ~ v e  a print may be obtained, w11ieb will reproduce every gradation of tone in t he  original. 
Grcal  success has been attained in the protloctio~~ of l~ l~o tog rap l~s  oT tbis'kind, little, if :it all, 
inferior t o  the ordinary silver prints, and this applicatiou of the  process will be of immense 
value iu replaciog lithography for making copies of drawings Ibr the illustration of scientific 
papers or reports, as  the most delicate gradations of tone chri b e  reproduced with a perftction 
quite u~~attain:rble by the  Lest chalk drawing. I t s  value fo r ' t b s .  purpose is f i ~ r t l ~ c r  enhanced 
by its cxtrcme cheapness and rapiditj; as may be judged hnr' the fact t ha t  a drawing \vhich 
n ~ i g l ~ t  tal;e a month to draw in chalk c)n stone a t  au exl~ense oF a t  least Rs. 80 or 100, ibr even 
a native draft,smau, cot~ltl be rcproduc8d more perfectly iu the  course of 2 or 3 days a t  an ~ I J S O -  
lutely trifling expense, not  exceeding Rs. 5 for a comparatively 1:1rg-e plate. A process of this 
kiud is even more useful in this co~ui t ry  than in England on account of thc  dificulty of o l~ta iu-  
ing trained skilled draftsmen, and is much required to s ~ ~ p p l y  the  growing maut of a l)r:~ctical and 
clleap mode of reproducing much of the  n~iscclli~neous work of the  office in t he  same manner as 
photozincography has served us for the  rapid reproduction and iesuaof t he  original manuscripts 
maps of our sorveys. For reproductions:in line also, tbc process surpasses most of tho known 
processes of l>hoto-engravu~g, photozincography, or pl~otolithograpl~y iu the  delicacy, c1e:~rness 
a ~ ~ d  sharpness of the  ,results, as  \\,ell in accuracy of scale, o\\,ing to there beiug no ihtermediate 
process of transfer, m d  the  plate being priulcd by vertical pressure. 

The practical working of t he  process may best be considered ouder Four heads; Ist ,  t.he 
original drawing; end, the  negative ; 3rd, the preparation of thc priuting film; 4,th, the  printing. 

THE onrGlNbL DRAWINQ.-TII~ grcat advantage of the  photocollotype process over t he  or- 
dinary process of pbotozincograpl~y, is that  ally original dranriug, whethcr (1rnn.u in lines 
ollly or coloured in mashes that  will give a p o d  phut,~gr,zph,. may be re11rotluced by it, while 
pllotozillcograpl~y is only adaptell for the  reproduction of bul!jccts in linc, w l~ i rh  even cannot 

sllccessflllly rcl~rodoced unless drnwu in bl:~rk and white in a style specially suital)le Tor 
tile p,lrpose. A t  the  enme time i t  niost 1)e borue in mind that  t11c conditions as  to necrssity 

drnlvillgs illtended for rcdr~ction Leing drawn in a suitable style ~r la t ively  to . the scale ot' 
rctluction, :)"(I as to t l ~ e  cfvct of ~ ~ h o t o , a r a l ) h i l  cert:~io co1orlrs, are of t he  same importance 
ill the l~~lotocollol,yl~e as  in ot,l~er llhotographic pr~cc.ses, and t l ~ a t ,  therefore, iu order to secure 
tllc best rrsults, (ll.:rn~ings in linr must Ije clcarly aud firn11~- tlrawn io  black ink on clean, white, 
slnoo~ll p a p  all(\ in a style suit:ll~lc Tor t l ~ e  scalc of the rcproduct.ion, while shaded or t i t~ ted 
drawil las  slloultl be on as  s n ~ o o t l ~  pnpcr ns possil)lc, a11.1 cxecuted in monocl~romc, either with 
lutliall  i l lk ,  selrin; llcntral t int,  01, snmc similar dark colou:. Thcse l)recantious sbould I)e 
,)articlllnrly obscrve(l w11r11 I > r c I ~ : ~ r i ~ f i  drawings sl~ccially for reproduction by the  process, bu t  
ill l,ractics mally cases arise in n , l ~ i c l ~  dr:l\vings not specially prepared for reproduction by 
1,110togra13hy, aIIc\ tllrre(;~rc unfit fo1. r ~ ~ ~ r o ~ l ~ ~ c t i o ~ ~  hy p h n t o ~ i n c o g r i ~ ~ l ~ y  have to be reprotluc~~cl, 
and  ~ b r  tllis pllrposc tile prnccss will LI* :L most vall~able :~i?. ,Another ,point of the  greatest 
ilIlll,,rtanc~ is tllc necr.csity f ~ ~ r  the dra \s i~~:  I~cing conll~lrte In an.res@ts before i t  is given 
to  be reprodllcc(l, as, t , l ~ o l ~ g I ~  p o ~ i b l e  to n. certaiu extent, i t  is not  ens!' nor desirable to make 

. . . .  
altcrntibns on the prioting 111: l t~  . . . 

, . 
T~~~ NEC,ATIl~~.-As i l ~ e  ,>riut,ing surTare rcccivt's the  image dircct from the  negative and 

not lJy trnt~.;rer ns in  l)hotozi~~cography, thc  necessity for the  negat i \~e  be i l~g  reversed will 
readily bc undrrstoorl. 

'rIlere is no great difficulty iu  ol~tpining reverscd negatives by either of the  three following 
methods. 

(1.) n y  t l ~ c  use of  a reversing mirror or prism. 

(2,) uY taking t \ l r  ne$~tive t l ~ r o r ~ p h  thc glnss plate instead of  on i t s  surface, i. e., by 
tnrnina  t,llc in (.he c:llncra so tha t  the collodion iilm may be turned away 
from thc  1~11s iusbe:td of f a c i ~ ~ g  it ,  ns usual. 



(9.) By cootina an ordinary negative with gelatinc, or transfer collodion, and strippiug 
i t  o f  tlre glass. 

The first nnd most simple of these methods has not yet been tried in the Office, but a 
silvered gloas ret~ersing-mirror Irns beeu i~rdented for from Engla~rd, and will probably prove 
the most userul means for the purpose. 

The second plan has been tried with some success, and mas, until quite lately, the only 
metl~od employed for tlre purposc. Tlrere are, Irowever, several disadvantages connected wit11 
it, of w l ~ i c l ~  tlrc principal arc the tlifficulties of obtaining photographic glass free from bubbles 
and other defects wl~ich leave their marl: up011 the sensitive film, and of ai?curately judgiog the 
time necessary for tlrc exposure througlr the glnss, owing to  some glasses being thicker than others 
or deeper in colonr ; there is also the uncertainty of tlre focus being exactly sharp, and the impos. 
.sil)ility of taking s l~arp  pictures beyond a certain size, owing to tlre refraction of tlre glass 
causing a divergence of the more oblique mys, and thus throwing out of focus the details 
at the corners of the plates. On  nccount of these difficulties I have lately made a trial of tlre 
:jrd, or Lransfer m c l l ~ ~ d ,  with success, and this plan wolrld ausmer nll purposes perfectly well, 
were i t  possible to prevent the gelatinc film from contracting after i t  leaves the glass, but 
this serious defect seems likely to render i t  useless for map work, unless the usual amount 
ol' contrnct io~~ mn be estimated and allowcd for. I n  other respects the collotype process 
is capable of giving most accnrnte reprotluctio~rs to any desired scale, aud i t  is tllerelbre highly 
important tha t  t l ~ e  rcversed uegntives of maps should be al)solutel~. t rue to scale. For trans- 
Icrriug ordi~lary ncg;~lives or others ia mlriclr scale is of no consequence, the coulractio~l is 
n ~ ~ i m p o r l n ~ ~ t  aud the nrethod may be used with advantage. 

Tlre modus opernndi is as follows :- 

A R C ~  the negative h a . ~  been taken by the ordinary, method, it is carefully levelled aud 
surrounded by a wall of putty or dorrgh. A solution of gelatine composed of- 

Gelatine ... .... ... ... ... 1 02. 

Water ... ... ... ... ... 8 ozs. 
Cilycerine ... ... ... ... 1 dram 

IS poured on i t  aod left to dry i n  a place free from dust ; as 8 0 x 1  as the film is dry, a knife 
IS YUII round the f o ~ ~ r  sides and the film instantly peels off tlre glass. Sometimes the gelatine 
hlm receives a coat ol' collodion to w l ~ i c l ~  a little castor oil has been added, and is thus better 
protected from ato~ospl~eric i~~fluences. 

It is probal)lr that the nse of transfer collodion instead of gelatine mould obviate many of the 
disadvantages caused by the colrtraetion of the latter, but the method is much more expensive, 
and in a l'em trials made wit11 i t  has not proved a success in this climatk .The best menus of 
making these reversed negntives absolutely accurate requires further esperiment. 

T H E  PRF.PAR,~TION OF THE PRINTIN" PIATE.-It has been before 8tated tha t  tlre printing' 
plates are of glnss. 'I'he o r d i ~ ~ a r y  plate  lass about f inch in thickness is the kind wc have 
bithcrto used, and seems to answer very well. T l ~ e  plates are ground on one side wit11 very 
tine smd.  W ~ ~ I I  rccluired Ibr use they are thoronghly cleaned in the usual mabner and care- 
fully lcvclled by means of tril)od level l i~~g screws placed so as to form au isoscelee trianglecorrcs- 
pontli~lg to the size ol' the plate; this method is muclr more convenient tlrau usingthe ordinary 
leve?ling stands. 

Wl~i le  the plates are Leiug levelled, the gelatiue solution is prepared as folloms- 

... ... ... Gelatine . . 1 02. 

... A {Sl Ipr  ... ... . . 1 dram 
l)iat,illed water 6 ozs. 

heated iu a water bath till t.he gelntine is'dissolred. 

( Honry Sonp 30 graius 
1 I) ic t i l l~l  Water 1 oz 

[toiled till the soap is clissolved. 

c {g:: -- . I O  1 02. grains 

The above quantity will be found arrfficient for two square feet of plate. 

As soon aa the gelatine 'solution A is quitc rcaclp, sollltions R rind C are mixed t o ~ e t l ~ e r  
bot aud p o ~ ~ r r d  gradonlly, with o n s t i ~ ~ ~ t  s t i r r i n ~ ,  illto A. The whole is then strailled through 
two thicknesses of cararet. cotton clnt l~,  and l ~ n ~ ~ r e d  cvcnlr over the plates, any h~tbbles being 
removed wit11 the point of a penknife. Tlrc yl:~tes are tlrcn rrnveretl over wit11 n light paper cover 
to prevent dust falling OII t l ~ c n ~ ,  and in tbc cold ~ n o n t l ~ s  \\rill scl firmly in ahout an Iloor, when 
they may be removctl iuto the open air and turned facc do\vnwards upon small I)loclis of 
wood a t  their corners to remaill till quite dry, which will be iu from 12 t o  24 hours. In' 
the hot wenther and rains, hou-ever, they will neither set nor dr!- so readily, and i t  will be 
dviaable to increme t l ~ c  setting power of the g e l ~ t i ~ ~ e  by sr~bst i t r~t ing one ounce or spirits 
of wine in place of tbe water uacd in dissolving tlre tanniu, and iu the raius a drying box 
must be used fur dryiug the platea. 



iu a baLh of- 
1 part 

I3ichromate of potash 20 part8 
IVatcr 

Tlley are dlowed to in tllis for n~)ou t  5 r n i ~ ~ ~ l t c s ,  and arc tllell removed to  d l ~ ~ l ' c  

, ) o x ~ ; , l l ~  d r i 4  a pntlc lleat, IVllen dry, the deposit n t b  back of the I'latcs~ " 'vr'l 
,, any i , ,c l , l l~i~ics  at the c o n l ~ r ~  of the p l a t i a e  blnl, are remo~cd ,  the l'lates arc 

joy exl)osurc to light under the negative. 
~ l ~ j ~  opmtitiou is l,erformcd in a 1)ressure frame iu the Same n7ay a. for ordinary l)llOto- 

g ra l l s  ~t is advisabls ho\vcvc~, to secure clean margins by sllicldilln the  ))orders of tllc 
, le~Ttivc l,y ,yeaus of a mnsl<, cut  out i n  ycllo\v or bmwn l i a l ~ e ~ ,  ~rl l ich sllould well overlal) 
the of tile printing pbtcs. The mask is laid ou the glass of the 1)ressul~e franle, theu 
tllc in its prol)cr position (should this be a transferred film, i t  is advisable to Place a 
glass plate Iletween i t  and the maslr, in  order to secure the  most perfect Contact) ; the  sensitive 
Illate is then rullbed o v e ~  with a little powdered sogpstooe (called iu  the bazers Tel I[hnrr.i ), to  
lxeveut its ndl~esion to the negative, aud adjusted in ~ t s  place ovcr the negative, covered with a sheet 
of I)lael< or bron'n paper over which a thicli glass plate is laid, and, if necesenrv, 
a fen, sheets of thick paper to give a good strong pressure, when the bars are shu t  ~ O ~ I I .  Tile 
thick of glass has beeu fouud to give much sharper and more eveu. contact thau t h e  usual 
back board. 

The amount of exposure to  light varies from J ~ o u t  10 minutes i n  the sun for o, clear liue 
sul ject to from 25 to 50 minutes for a subject in half tones according t o  t h e  snbject and inten- 
sity of tlle light, but, as i t  is impossible to judge of the progress of the printing by inspection, 
it is necessary to use au actiuometcr as a goide to the exposore, and nothing of the kind being 
availa1)le in India, I have made up an instrument which scems to  answer the pnrposc very fairly. 
I t  consists principally of a box, in the lid of which is fixed 9 translucent scale divided in 14 
squares of dill'ereut densities; No. 1 bciug alnlost quite transparcot while No. 14 is almost 
perfectly opaque, numbers correspouding to the deusities being painted in opaque colour on the 
scale, 

Thc body of the box contaius a grooved block for carrying the sc~~s i t ive  film, whether on 
1)al)er or on a glass plate and astr ip  of vulcauitc for pressiug it, into close contact n , i t l~ the  scale. 

As i t  is ndvisa1)le that  t.11~ conlposition of the scusitive film used with the  nctinorneter 
should be cxnctly the same as that of the printing platcs, strips of glass are coated n-itIr 
the gelatiue ~nisturc,  scnsitised, aud dried a t  the same time and in the snlne rnallner as 
tllc p r i~ l t i~ lg  plates, a11d thus thc plwgress of the actiou of the light call be \vatched and  timed 
very closely. 

Thc mode of using the actiuometers is very simllle. The seusitive test llnlr'iog beell 
inserted in its place io thc i~lstrument, is csposed to the sun at t11e same tilnc as tile 
],late, nlld r n h c ~ ~  the necessary time of exposure is about expired, is examiued, m]len if all inspec- 
tion of the ecalc s l~o\rs  lhat  t l ~ e  actiou has goue far enough, the ?late is from 
the ligllt, but i f  llot sullicic~ltly printed i t  remains longer. ~t is a good plan wllen tile ex ,osl,re 
nl'llears to 11ave been suEcienl, to pluuge the test plate illto water the f,,ll ,,Aect of 
the ligllt vill  iplluediately become visible, and, if necessary, more exposure lnay be givell to 
]>rinting plate. ' ' 

b 
IVhcn the exposure to light is considered sufficicut, the ncgative and maslr are rcmovcd and 

tllc LntX of the sensitive plate is then csposctl to light for about 5 or 10 miuutes to  thorough- 
l y  harden the gclntinc, aud prcvcnt i t  from swclliug toomuch in the after processes. I t  is a s  
well to carry on this secoud exposure u~ldcr  a piece of ground glass, ntllcrwisc if there sl~onltl 
I)c nuy aeratclws on the back of the sensitive plate, Qr on the  glass of the  prcssurc frame, they 
mill show as white liucs on the print ; nftcr this the plate is talteu out  of thc  frnn~c, a little 
tallow is rl11)l)cd round the edges to p r rve~l t  watcr get t inx u~ldcrncath and stripping the 
film, i t  is then l~louged in walcr nud t h o ~ o u g l ~ l y  washed till nll traces of 1)ichromate have beeu 
removed, and is ready for printing. 

I hare tried several othcr compositions for lwepariug thc printing films a ~ l d  most of the  
other pul~lisl~cd prmeascs, 11ut thong11 the darli c o l o ~ r  of the tnnno-gclatine f i l ~ n  1)revents the 
nctin~r of light ljeing ensily secll, and ie nlso ol?jectional~le w1vlle11 rolling up ill the press, I havc 
found i t  the most mnnngenble in the climntc of Calcuth,  aud in some respects bctter tllnn auy  
other I have cxpcrin~cutt.d nib. 

IJp to the pcscnt  time the work donc has heal  of eompantively snlnll size, not  exceeding 
00 x 15, h11t i t  is most dcsi~ul)lc that  the advantages of the 1)roccss sl~onld be extendcd to the  
~.e~vn(luction of our lnrzc stnndard maps of t l ~ c  Tol~ogml~llical and ncvcnuc Surveys. WIrell 
the pmcesl is OIICC f:1irly rtarte(1, aud the con(litious of saccc~sful working Ijotter known, this 
snl!jec(, will r ccc i~c  my h;ll sttcntiou. 

THE PRIXTIYG-TIIC plates may 11e ~xiutecl in the litl~ogmpllic prcss, and then require to  
fircd ou a level stnnc with plastrr of Pariq. It llas h e l l  found, however, more eouvenient, 

:11ld iu otbcr rcspccts l)cLter, to priut them with vertical pressure iu thc ordiuary AllJioll press, 

, . 



- 
, nnd, in orderto prevent their Lelng Ilroken, tllc bed of tlle press is fitted with 2 or 3 LIiicItnesses 

of I;ampt~~licon, besidcs a shect of vulcanised Indian rnb1)cr on whicll the plate rests. It is also 
desirable to place o sheet of white papcr over the bcdding in order to cnnl,le the state of the 
platc, when i t  is being inlced 1111, to LC better seen. 

The plate having becn wcll sonlied in water is Inid on the prcss, nnd, after being wiped, 
to rcmove tlic excc.ss of moisture is inked io, if n liue sul?jcct, with an ordinaly lithograpllic 
roller charged with an iuli composed of litliograpliic chalk inlr tliiuucd with a little olive 
oil, followed by a rolling with a smootll roller to clean away the superfluous ink;  a maslt ' of tlie requircd sizc is Inid on the plate, over this comes tlie printing paper covcrcd 
with a piecc of soft felt to drive the papcr well into the l~olloms of the plnte, the tympnn is 

i lowcrcd, and the imprcssion pulled in the ordinnry way. Tlie plate is then damped, and the 
work goes on in the same manner without difficulLy. . 

, For printing in half tones, however, the  proccss is somewhat different, aud to  obtain 
uniformly successful rcsults, requires considerable skill and experience. As far as we have gone 
the followirig procedure has given the  best results. 

Thc plate is first inked in by means of a small leather hand-roller charged with stiff inlr 
(rcnd:red btircr, if necessary, by the addition of a little Canada balsam) xvhich takes only ou 
thc decper sl~ndows, the half toncs arc then brought out by rolling in will1 a smooth 1ithog.r:~- 
phic rollcr chargcd with a lighter and softer ~ n k .  Rollers composed of glue, treacle, soap 
nud catccllu I~avc been found useful in certain cnses for inking in the plates, but, on the \\,hole, 
the lithogmphic rollers are prcfcrred. The impressions are best when printed on enamelled 
paper, but  a smootli glazed priutillg papcr also secms to  answer wcll. 

Bcforc pntting away the plates after printing, they are mashed with tnrpentiue, followed 
by n very weak solation of caustic potash, to remove all traces of the greasy ink;  they may 
also LC treated after this with o mixture of gum nl;d glycerine with nclvaut~gc. 

C o ~ n ~ c ~ r o s s . - A  point that  seemed likely to greatly interfere with the cxtendcd use of the 
process in this office, was the difficulty of making corrections on the pl:~tes. I am glad to  say 
that some cxperimcnts lately tried havc shown that  i t  is practicable both to insert and to  
take or~t  or clear I I ~  dctails on the gelatine films. 

The insertion of details nlay be accomplished by two or three methods. The first is by 
mritinq in thc rerl~liretl additions on the dry platc with a pcn or Jne%rush, using an ink composctl 
ot' hicl~rornatc of potash, nsetl alone, or slightly coloured with Iudis!~ i i&o~ 1111ligo. After tlie 
additions are cornplcted, the platc is esposed to the light for 10-minutbs or 4 of a11 hour till tbe 
t~ichromate is thornughly reduced, and may.then be washed and printed as osnnl. I n  somc 
cases the same olject may col~vebiently he accomplished by brushing ovcr the part with 
solution of l~ichrornate of potash, allon-ing i t  to (11.y~ and then printing io the required details 
from another negative. 

A third method which recommends itself by its simplicity, is to  dmw in the additional 
details.mith an ink composed of solntion of chrome alnnl, this acts instantaneooslg aud requires 
no e s l i o ~ w e  to light. It 1139, homc\rer, been t'uul~d not quite so easy to use as the bichromnte 
solution, but  furtlier cxperimeut iu this direction is still reqnired. 

T h c  usc of these methods of drawing up011 thc gclatine film, opens up n large and 
very important field of research as to thcir npl~:~cability ill mall!- cases ns a snbstitutc for 
lithogmphy. I know that  i t  is possible tn prod~lcc line d r a ~ ~ i n g s  in this manner, and 1)clievo 
tha t  ~t monld bc qnite possil~le to produce t,iutcd (lrawings also, and, if possible, shnll give 
my attention to the anl)ject during the coming year. 

Expcliments havc shown that  details may bc tll;cn out I>? the aid nf a solution of caustic 
or cya~litlc of potassium, and, should a platc priut (lilty, i t  !nay l)c clcnuctl up and 
improved by thc use of a mcnkcr solutioli of the same snl)stnnce. 

S I I C ~  arc the details of the process as far ns they hnrc bcrn  orlie lied a t  prescut, thcre is 
however mnch to I)c donc ; but with the Inrgc amount ol' cnl,rcl~t \\.nrl; const,nntly on hand, i t  is 
most dificult. to find tinlc to devotc to working out an entirely I I C W  ~ncthod of ~ir int inq;  ant1 
nothing mncll can I,e done till my fill1 establishment is completed Ily t l~cmrival  of n photng~-phcr 
fwm Englnntl who mill 1,c al)lc to tnlie the work in hand. I trust, however that nest year 
1 may I)e nlde to report con.sitlcrable progress in tbe us~ lu l l  ~pplicatioll ot' this valnnl)le systcnl 
of photographic reproduction. 

Sergeants J, and R .  Jlnckcnzic have rmdcrcd grcat ns~istancc in thc n . s ~ r l ; i ~ ~ ~  out ol tl11. 
p r o c ~ ~ .  thr, fir.;t il l  rnnlcino. tlic revcrscrl ncgntivcs, t l ~ c  latter in l ~ r i ~ ~ g i l ~ y  his el;ill :IS i t  

printcr tu bear un tlic clifficultics espcricnced in print.iug Ily the ncw systcm. 
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ABSTRACT of w o ~ k  pe~fornzed i/t Ihe Pholqgrcrphtc Urnrcch o f '  the B~broeyo, G ' c ~ r r t ~ r l ' ~  O ~ i ~ 8 ~  
 fro^ lal J U ~ L ~ C ( ( ? ~  10 3151 December 1872. 

STATEBIBNT sho~oittg the cost o f  wording the Pdolograpltic BrancA of the S~rveyor. General's 
Ofice from 1st Jaltltury to 31st December 1872. 

-- . 
~ - 

Pslnrs. 
NO. or KO. "l NO. or 

P A ~ J  P~OTOO~AF~BD. Ycctlons Nc~:ltivo ~ ' ? ~ ~ ~ ~ '  
NO. o f ~ u l ~ s .  eornplete l l l a r ~ r e  

or Sheets. Plntcs. Sllrcr, Cnrbon, 
ECIIIICY. 

----- 

... Revenue Survey' Mnps 

... District Msps 

General Mnpe ... 
City and Cantoument Plans 

Miscellmeous Naps ... 

Number ol 
Dn. Cn. 

, . 
s .  ---- 

646 

1 6 .  

6~ 

28 

479 

~ 

Rs. A. P. 

-- 
Topogrnpl~ical Survey Maps 17,417 8 0 1 Supcrintendcnt's sslaryfrom 1s t  

Jnnunry to 31st December 
Revenue Survey Naps 21,844 1 0 1  1872 ... ... 

Zincograpliic nud Anutat ic  
 transfer^ ... , , :,.: 1 ..:: 

Proofs ... - 
, TOTAL ... 1,428 

9,5Gl 14 0 

District Naps ... , )  3,452 

Genel-a1 Maps ... ... 11,24Q 

City nnd Caulonmeot Plaus ... 1,026 

705 

61 

203 

53 

544 

Miscellnneoos P a p s  ... ... 
... Anestntised illnps ... 

Ziocogrnpl~cd ... ... 
Silver Priuls .,. ... 

J .  WATERHOUSE, Captain, 

Assislast Slcrveyor General, 
I n  cdarge PhUlogra~~diC Bmnch, 

Sf6rueyor General's Oflee. 

. ,.. 

.,, 

- 
1,760 

6,244 0 0 

12,661 4 0 

2,567 8 0 

TOTAL . 

29 

97 

36 

... 
3,928 

63,303 

6,016 

2,21G 

4,200 

.-. 
-.. 
- 

4200 

Sanctioned Eshblisbment nnd 
llouse rent Crom 1st January 
to 31st uecember 1872 ... 

... ... Cost of Papcr 

Balance in favor of the 
Departulent ... --- 

I I 1,21,620 77,928 12 0 TOTAL RUPEES ... 

908 

87 

271 

37 

429 

21,990 14 2 

Q,310 14 0 

8,098 12 0 

192 8 0 

5,602 2 0 

10,746 9 6 

27,487 G 7 

-- 
77,928 12 o 

... 
, . .  

- 
1,892 

215 

31 

85 

9 

145 

Contingencies. iuclusivo of 
chemicnls reccivcd from the 
Government 1\Iedical Store 
Depmlmcut and England 
ex "Yeddo," "British 8 1 . m ~ "  ... . and " Agra" ... 

71 

... 
- 

635 

8,141 16 9 

18,134 

8,267 

l ~ , 8 9 7  

2,956 

22,669 

... 
1,952 

88,959 

... 

... 
---- 

1,17,320 

*16,67*1 

t4 ,682 

11.241 

1,025 

165;604 

*3,700 Anrwtatised. 

t1.230 Ditto. 

185 Ditto. 
2,216 Ziucogmybed, 
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