
GENERAL REPORT 

. . s 
SURVEYOR GENERAL'S DEPBRTIIENT, IIEAD QUARTER EST,iBLISIIJIEST 

Sl'llAllTTCI) TO 1 I I C  CiOVl$Rh'hlCNT OF INDIA, HOME D R P I I R T ~ ~ E S ~  . 8 " - 

CALCUTTA : 
OFFICE OF SlrPERINTENDENT OF GOVPRRXEXT PRINTISG. 

I 871. 





C O N T E N T S  . 
_t 

GENERAL RBPo~T- 

... ... Introductory ... ... 
Nnmber of Parties employed ... ... 

... Object and system oC 811rvcy ... 

Total Ares of final Topogrnpby obtained ... 
... Cost of the Season's Operalions ... 

Statement o l  General llcsnlts and Cost of each Parly 

... Average rate of finul Surrey n ~ ~ d  remarks tl~creon 

... Comparison of Res~ilts oC 186s-69 with 1869.70 

... ... ... ... ... ... T~.inngul:~tion ... ... 4 

... ... ... Fair  M a p p i ~ ~ g  coniplcled and rendered ... ... ... 4 

Remarks on the S c ~ o o ' s  fair JIaps ... ... ... ... ... ... 6 

... ... Exnggemtcd ilfnps for ~.rdoction ... ... ... ... 6 

... ... ... ... ... ... Elyecls of Phologmpby ... 6 

... Relative Vnlue of Standard Sl~ects ... ... ... ... ... 6 

... ... Gcnernl lleporl Computalion Volu~ncs ... ... ... 6 

... ... Combined Results oC Topograpl~icnl ant1 R e v r n ~ ~ e  Surveys ... ... 6 

Aggregalc llesults b r o ~ ~ g h t  111) Cronl previous Reporla to 1810 .. ... ... ... 6 

... ... I~lspcdion of P ~ r t i e s  ... ... ... ... ... 7 

Carlograpl~y ... ... ... ... ... ... 
... 13npvin;  Branch ... ... ... ... 
... l ' l~o lo~rap l~ ic  and Pl~otozincogrnybic Branch ... ... 

l'rintcd Maps scnt to Englsnd ... ... ... ... 
... ISSIIC of Jlnps to Govcrnmrnt Officials a l ~ d  salts to the Public ... 

Proceeds of sales of Maps ... ... ... ... 
... Bnrolwan Wnr Blxps ... ... ... ... 

... Cash pnid into Trcasory ... ... ... ... 

EHRCLITIVE E ~ T A D L I ~ I ~ ~ I E N T S -  

No . 1 Topographical P:~rly ... ... ... ... ... . . . .  1 1  

... ... ... ... ... .. J .. . . . . .  ... 19 

.. J .. . . . . .  ... ... ... ... ... ... 15 

... ... ... .. 4 .. . . . . .  ... ... ... 17 

RB\IARKR. P ~ O B ~ ~ S S I O N A L .  CROGnAPBICAL. AND STATISTICAL. DY E X ~ ~ C U T I V B  OFFICUUS- 

A p r d i x  A.TExl.~.nct from (he Narrative Report of Liea lcnn~~t  Charlee Strohan. in charge. No  . 1 ... ... opogrnpl~~cal I'rrrty. Gwdior sud Ccnlrol India Survey ... ... ... 111 

Enhnr t  f rn~n  tho N~r rn t iv r  Iloport of F . I3 . Girdlcslnl~c. Esq., in charge of No . 2 TopoZrRpIlicaI 
P.rrty . Crnlrnl I'rovinccs Survcy ... ... ... ... ... ... iv 

Nolrs on 1l:iInghat ... ... ... ... ... ,.. .... vii 

Notrs on tbc Uharim. 11) . air. C . SC~II I . I I I .  ~ ~ ~ i s t a t n l  S I I T Y P ~ U ~  ... ... ... ... ix 

Exlrac( f ~ . n n ~  the N;~rr ;~t ivc Nrl, art nf Lieolenant U . T . Salr . R . E., in chsrge at No . 4 Topogrs . 
plricnl Pa~.ly. Cboln.Nagpor~ . I ) i r i s io~~  Survey ... ... ... ... ... xi 



Ertrnct  from t l ~ r  N:lrretivo Report or  Cnptain R. V. Riddcll, in rllnrge or NO. 5 Topogrepllicel PP".Ls, ... ... ... Uuudclcul~d Survey ... ... ,., .,. xii 

Extract Croru letter No. 41A, datcd Camp Agllnr Role, tlle 25th March 1870, from Major ... ... Uod\vi~~-Ansten ... ... ... ... ... ... xu1 

Extract From tho Nnrrntive Report of Cal>Llin Geo~.ge Slrahan, in charge. No. 7 Topogral>hical ... I'arty, Rajpootalla Survey ... ... .., ... ... xv 

Appeudir B.-Report of the D r n w i ~ ~ x  and Compiliog Rrnllcll nnd Statemcut s l ~ o ~ i n g  tho naturc of ... 
the work performed and tho progress made l i o u ~  1s t  J a n t ~ ~ r y  to 31st December lYiO ... S V I I L  

... ... Appendix C.-Report 01 E ~ ~ g a v i n g  Dcpnrtmeul ,.. ... ... ... SXLII 

Ap!~endix D.-Ahstract of tbe \\.orli executed ill thc Slirvejor General's OEce, Lithographic Branch 
iroul 1st  .Ianuary lo 31st Deccmber IS70 ... ... ... ... ... xxv 

Abst,mt of thc Priutiug perh~rmed during the year, showing thc value or selling prico or the s;bule .. xxvi 

... Bp1wudi E.-lhporl ol' 1'hotoqnl)Lil: Dcl)i~rtlueut ... ... ... xxviii 



No. 87A. 

SURVEYOR GENERAL'S OFFICE ; 

Culcutto, 18th Jaa*rnig 1871. 

To 
TIIJ.: SECRETilRY TO THE GOVERNMENT OF INDIA, 

HOME DEPARTMENT. 

SIR, 
I have the honor to submit my AnnuBl General Report* on 

* No, 8iC,  dated 18th thc operations of the Topographical Burvcys of India, for 
J a l l u n ~ y  18il. the past season of 1869-70, together with a detailed 

account of the proceedings in my*I3eacl Quarter Offices, for the information of 

thc Govcrnment of India. 

I have tho honor to be, 

Sm, 
Pour most obedient Servant, 

H. L. THUILLIEB,  Coloael, 

Se?.tiejols Gertercil of Iudia. 





GENERALREPORT 

AND O P  TUE 

SURVEYOR GENERAL'S DEPARTJIEXT IIE;\D QUARTER'S ESTBBLISHUEXT, 

Pon SEASON 

No. 87B, dated Calcutta, 18th January 1871. 

I s ~ n o ~ n c ~ o n ~ . - T h i s  report contains n gcncrel review of the rcsnlts of t l ~ c  operations of 
thc rl'ol>oji~npl~icnl Sn~> .e~s  of India, [or the scesou of 1869-70, fron' the 1st Octol~er IS(i!) to the  
30th Sc1>tembcr 1870, n i~d  of tllc work performed in t l ~ c  several I)raucl~cs of my Hcatl Qu:trtcbrs 
Ofice, f i r  tile year ending 91st Deccmbcr 1570, nnd is srlbmittcd in continuntiou of the report 
No. 62A, dated 15th Jaunnry 1870, for seasou 1868-69. 

2. N n a r n ~ n  OF PAIITIRS EIIIJLOYED.-TII~ snlne sewn hpogrnpl~icnl surrey parties desig- 
n;~tcd, commnuded, nud distributed ns follows, n7crc a t  work :- 

No. 1 PnnT~. -G~~~nl io r  and Ccntral Iudin Survey, was crnploycd ondcr Lieutenant 
Cl~nrlcs Strs l~nn,  R. E., Dcp l~ ty  Snperint'ntlcut, ill portions of the 
Native St:ttes of G\vnlior, Jcypore, Touk, Kotal~,  Yooudi eutl 
Jllnlm-pntau. 

No. 2 P,\n~n.-Ccnt,rnl Proviuces Sarvcy, was cml~loycil 1111iler F. R .  Cirdlcstouc, Esq., 
~ l , i ~  p,,rt). broken ,,,, ,,,,d Ofieinting Deputy S~~perintcndcnt ,  nu 

nhso~~bcd Ron) the 31st Octobcr portious of t,tle Sntllpoorn mllgc in  
1870, side Ilnms 86 87. tllc districts of Baitool : ~ o d  Chind- 
\\,arm, nud iu triaugulating in  ndvnucc n portion of tllc U:~l:r~l~;Zt 
district. 

No. 9 PA~TY.-Ccntrnl P ro~ inccs  and \'ia:~gnp:tLnrn ~ l g c n c y  S ~ ~ r v c y ,  n.ns cmploycd 
under Coloucl Snxton, l)c,puty S~~pcrintcodcnt ,  iu t l ~ v  Stntcs of 
Knlal~nucly, l i n s i l ~ t ~ r  : ~ n d  I311stnr of t,llr Cvutrnl Provinccs-Jc,v!)~~r 
nud I 'nncl~l~rttn of lllc \'iz:~gnl~ntnrn Agency, and I'cdn-Kinu(1.y 
nncl Ynrla-Kin~idy of the C;;tu~jam ~ l g e l ~ r y .  

No. 4 P.\n~r.-Cl~ota-Nn,rrllore Diriaiou Snrvcy, wns c~nl~lnyctl ~ ~ n d c r  Lirutrnnnt 
M. T. Sole, R. E., in t , l~c  Statcs of Sirpoc!jah, Jnsl~poor :lutl C;:ung- 
poor of tllc Lower l'rorincrs, nud the t r i : ~ ~ l c y l : ~ t i ~ n  ill ndvnncc \\.as 
cntcudc.cl over porlinns of tllc cou t igoo~~s  Xativv S l ;~ tc  of Soling- 
lxlor, or Rrwnlr aud of R:~igur, null t l ~ c  disl~.ict ol' Ucl:~slrour in 
the Central Proviuccs. 

()t\~iug to t , l~c  cstcusiou of thc opc~mt.ions of this pmty illlo thc Ccnlrnl Provioccs, to 
ncclllly I,brtion of thc g r o u ~ ~ d  formerly :~ssiguc(l to iVo. 2 l'nrty, \\-11i<.l1 has 1,c-c~ I)rolit.l~ up, i t  
will III, ncccsa:lry to  nltcr its tlcsiguntiou during tllc cusoiug scnsou, ivl~cu tllc C l ~ o t n - N u ~ ~ ~ o r e  
Diviaiou will I)c complctcd. 

NO. 5 P,+n~n.-Buntlclcrln Survey, nrns cmpln!.ed nudcr Cnptnin R .  7'. nLl(le11, 
11. E., Deputy S i~pcr in tc~~dcn t ,  ill tllc I3uuclel:t Stntcs of Punnn l~ ,  
Cl~ultcrl~oor, Bijnmt~r, i l t l j igurl~, Jusso and Cl~irkarce. 



No. 6 P~nn.-Khnsia and Gnrrow Hills Sorvcp, mas employed u~lder Major Godwin- 
ilnstcn, Deputy Soperintendent in North Caclrar, and in the 
Khasia nod Garrow I-Iills, and ordcred to be brokcn up, but 
subscr~ucntly rctained on a rcduced footing, on the special represcu- 
tntions of the Governmcut of Bengal. 

hio. 7 P.in~n.-Rajpootana Survey, nras cmployed nuder Captain George S t rhmr ,  R. E., 
Depnty Sul)erinteudcnt~, in portious of t,he Native St:ltes of 
Jcyl~oo'; Jodhpoor, Udeypoor, Sirrohi, Tonlc, Kotall, Booudi and 
tlre British district of Ajmere. 

3.  All these parties are, without exception, employcd in portions of Inilia, of which eitllcr 
very old imperfect and unreliable rough skctch and the sn~allest scale maps exist, or in ground which 
is altogether ~u~representcd ou existing maps. I n  most cases, the country through mhicl~ the 
operations of the Topogmphical Branch of tllc Survey Department is 11ow esteudiug, is 
cstrcn~cly ~iuhcaltl~,y, the inhabitants, except in the British districts and some portions of 
Rajpootana, Bu~~delcnnd  and Central India Agencics, are uncivilized and scanty, aud caunot 
furuislr tllc Native estnblishments employed, \\it11 the common necessaries of life. Labo~rrers 
and carriage are procured with the utmost difficulty, and in some cases have to be imported 
from long dist;~nces, and to these difficulties are added the clearing of heavy forest, for points of 
01)serration on commandiug hill pealts, and the fixing of suitable marks, such as poles ~vitll 
I)rnshes, cairns or piles of st,ones, kc., a t  regular intervals tl~roughoat the country, to serve as 
objects for the  observe^,, and land-marks to the plane tablers. 

4. Uudcr these circu~nstances, and variety of arl-angements required for such diversified 
nrork (as well dcscril~cd in a fornler report for 1867-68 by Major Woutgomerie, who held 
tcmpor:~ry charge of this brauoh of the Dcpnrtmcnt), it  may \\ell be prc~sumcd that  the 
Executive Officers aud their subordiuates have no easy task to perform, and that the adminis- 
tration and coutrol of thc several partics widely scattered over India, and ~vorltiug  nude^ 
couditions whicl~ ~~ecessitate special armngements and directions for each, must provc a source 
of c ~ ~ ~ ~ ~ i ~ l e r n l ~ l c  anxiet,y, aud need much \vatchful care, as wcll as judgn~ent  on the part of t l ~ c  
csccativcs, to meet promptly ally emergency \vhicll may arisc. 

6 .  OBJECT AXD STSTE\I OF S v n r ~ ~ . - T h e  objects of thc Topographical Survey of India have 
Loeu described in various l>rccediug reports, and are geuerally \\-ell nuderstood nom. Rasrd 
on secondary tri:\ngulatiou depeud~ug on the several pr~ucipal series of the Grcat Triaugolntion 
of India, i t  fi~l~uishos on a moderate scale (one inch to the mile ouly), and a t  a most moderato 
cost, relial,lc geographical maps of portions of conutry in nou-regnlation 13ritish pro\-iuces 
and Nativc states, for purposes of Civil and Military administration. I t s  operations are rapidly 
coudnctt~d through uurcmuucrative, unhmlthg and hilly or rough ground, very sparsely 
inl~nl~ited, \\,here any more expensive or elahorate dctail sj-stcm of stnqvcy rrould be undesirable, 
aud in f ;~ot  a waste of money. India, in fact, is far too large a country, and too dirersified in 
its laud teunrcs, to I,e dealt \\.it11 by one description and scalc of snrvcy ouly. Tlresc imperial 
topographical operations fnrnish all dctails al)solutely necessary foip good military maps, as well 
as to assist engineers and local oficcrs ill selecting and layiug ont lincs of road, canals, 
rnil~vays, kc. and for ot l~cr  adn~inistrative purposes, recluircd in fcndntory States. 

0. The annually increasing demands for the maps of tllc topographical (as nrell as Revc. 
U I I ~ )  surve\-s, :rurl the projects for Statc Railways, 1,1~ove lro~v gencpallv they arc now nl~lwecinted, 
aud thc cstent to \vhich they arc ut,ilizcd by :\I1 1)rauches of tllc !mLlic ser\~lce, and fbr whic~h 
I>II~,IOSC they arc immcdinlely re-l~roduced and pul)lishcd, I~eing now available to tlrc clttc~lt 
slre\vn on the Index 31aps, illustmtiug t11e progress of each snrvcy attached to this rcport. 

7. TOTAT, A R ~ . \  FIX,~T. T o ~ o o n a r ~ y  on~a1;s~o.-During the scnsou llntler review, the 
:r,rrgrcgatc arrs:t of final survey accornl)lisl~ed Ily thc scvc~l tol>oa~~al~l~ir!al parties, is 16,135 
s(111;wc rnilcs, of n ~ l ~ i c l ~  I.l.,9!)(i square ~nilcs has heell rcndercd on thc scale of 1 mile t,o tho 
iucll, 1,139 s(luarc n~iles in the Garrow and North Cachar Hills, on half inch to tlre mile. 

8. 111 ntl!lition to this, the skcleton tsiangnlatiou in advance of t,opogmphy has l)ceq 
cxtell(letl tlurina :.Ilc scnsoll o,-el. all area of al~out  13,318 srluaro miles 11.y thcodolitc ol~servations 
:It 81,!) si:ltio~~s, f'rorn \\-11i1~11 1,760 P ~ i u t ~  have l)ec11 tl.igunometricfi fixed, or about 1 ]~nint 
to evr1.y 7 t  sclnarc mil,!s of  arc;^, and 1,773 clcvations have bccn dctermiued, giving about 
onc l r e i ~ h t  lo cvery 7 )  sclnarc milcs of area. 

9.  Thc total area of t r i :~n~nlat ion now in ad\~ancc of dctail s ~ u ~ c y  execnted I>y the seven 
I~mtic,.~ drrri~~,rr t l~ i s  : I I~ I I  preceding scasous n\nounta to nhopt 30,100 sclllarc nrilcs, pnd this for 
tlic n111st part represents gro,111(1 ftrlly l~rel>a~cd fou ant1 awaiting topographical delineation! 

10. COST OF T ~ I E  S E r \ ~ ~ S I S  OPIIP.LT~ON~,-TI~e cntire expendit~n.c of the sevcn pnrt ie~,  
i~~clnsivc ol' erc\r>- cIlargc f;,r srll)rriutentl~:nt-e, cstal,lishrnents, and ~ontin~cncics,  is Rs. 3,51,,-107, 
of n-h i~~h  Rs. ~I(j,l.l,S is due tn contingcnc.ic~ alone, or to thc cost of clea~~ing. j ~ ~ n ~ l c ,  cooly ]ahor, 
fcctl and kcrp O F  eInl,I~auts, ot'~ovcrnn1ent pu~pcrty, camp cc1nil)~n~nt, kc. 1'111. average 
t*xl~rnditnrc kr lxlrty is tllercf(,rc Hs. 50,Ci.'!t \vorl;ing ander vaJ'icd cilpnn~s~nllccs ill 



nidcly different parts of India, aud uuder Executive OfF~ccr$ a11d A~sistants of different g r d e s  
and IVIilitary mnk, which entail differences in the relative cost. 

11. STATEMENT OF GESERAL RESULTS AND COST OF EACH PA~TY.-The follomillg tabular 
statcmeut shows the anlouut of field-work accomplishecl by each p r t y ,  and the actual cost 
of each during the season, and tvill be useful in comparing the relative out-turn aud labors 
ot' each executive :- 

Xo. 1 P~arr-Ganliorond Ccnlrnl I 
bldin Survey ... 

No. 2 Phnrr-Ccntrnl Prarinccs 
s y  . ... 

V"? ... 
No. 3 l ' ~n~r . -Ccn lml  Prorinecs 

rind Virngnpalnnl Agcney Sur. 

No.4 I '~err-Cholo Nnpparc Diri. 
riou Surrey ... 

No. O P~nn--lchorin nnd Garrar 
l l i l l ~  survey ... ... 1 1,291 

ns. 12,563 for the rcgolor 1. 
i w h  sarvey. 

1:s. i . l i V  for llle 0-iueh survey 
or AI""l1t ,\boo. 

Or nn ~ T C ~ ~ P P  I ~ I C  for f ind eur. 
VC). ( C I I . I I I ~ ~ I U  01 Ill? C I I I ~  01 
Ihc  O.ilbl.ll b a r \ . q  of nlonnt 
Ahoo) o l  l la.  21-8 per *ll\tnrr? 
milc, rind l l a .  21.1: inclnsivo 
nf lllceost o l  llru J lount  ,\boo 
Surrey. 

1" AYETL~IGE RATE OF  FIN.^, S I J ~ V E Y  AND RE31Lln~s THERRON.-T~C general nvcmgc cost 
11" S S ' I ~ I W ~  milc of the topography dcliuented, iuclndiug the cost of the triau~nlat,ion in ndvaucr, 
is 11s. 21-S-O, or iu English inouey 4'3 shilliugs pcr scluarc nlilc; this gives thc very small 
a\-ernge mte of uearly 63 pie, or 1 peuuy pcr acre for thc cost of the fiual survey, n cost 
trilling euough cvcu fbr a first :lud cursory survey of nou-revenue portions of India. 
Tl~cse general results arc highly sntisl'nctory aud encouraging. 

IS. Colri~.\nrsos OF RESULTS OF 1SGY-G9 J ~ I T I I  1569-70.-11 romparison of tbe results 
- of season lSGH-60 wit11 those of ISti9.70, is . - - - - . . . -. 

girc,u in thc margin, showing a sm:rll decrease 
((iRG sqnnre miles) in thc out-t,~lm of area sur- 

~ 

* Ert.llwlina ns. i.rsa. ~ I I C  cosi of t11o e- iucl~  survcr or alaqnt CR~ISCS a largc ndditional area of final survey 
Alloo ills1 ruoqllsleB. tvoald have been obtaiucd, and the average cost 

17cduced in proportion. 

1 I .  Y,c dccreasc or tri;nlg~~l:ition in advance is due to the same cailsrq, and iu the case 
of No. G Party, Khasin and Gtlrrow Ilills Survey, 

( must, it is fbarerl, nlfect the out-turn, 1)oth of 
I tolmgrapl~y nud trinugulntion tbr the nest  two 

fieasons. 

15. GENERAL REXARK~, 1809-70.-In the 
number of points fixctl and heights trigonome- 
trically determined, there is a11 increase, shonr- 

- -- -. -- ing that tllc several Deputy Soperintundents 
of Survey l~avc  not rclasetL iu thcir efforts to 

I ~ : I ~ ~ I ( : I ~ I I  :I 1)1'011rr mqxitnt~nl stnlldard iu tllcsc important clcficuts, one of wl~icll, t,he pointa 



trigouonletrically fixed, is the basis of the work, and on mliicl~ its general arcuracy mainly 
clepends, wl~ile the other, heights or elevations obtained by tripnometrical l eve l i~~g a t  rcK1ll;r 
iukrrals, add greatly to the value of their labors, by shelving a t  a glmce, on maps, the relative 
difference in height of accessible obliptory points or objects, in the country brought tulder 
survey, as so important for all future researches of the Geologist and Engineer. 

16. I n  1868-69 the general average was for- 

Points fixed by trinngl~lation ,., ... 1 to every 10; square miles 

Elevations determined ... ... ... 1 9 12: ,, 

The general average for 1869-70 is for- 

Points, fixed by triangulation .,. ,.. 1 to every 7; square miles 

... Elevations determined ... ... 1 8 ,  7? ,, 

or an increase of about 33 per cent. in fixed points, and of nearly 60 per cent. in heights 
from trigonometrical leveling, thus showing that  the call so urgently made in para. 14< of 
report for season 1866-67, has been well responded to by Executive Officers in charge of 
Surveys. 

17. All the topography rendered is reported by the several Deputy Superintendents of 
Survey to have been tested in the field, generally ~ v i t h  very satisfactory results; thc dctails 
given are as complete as the scale of survey mill admit, and every precaution has been adoptcd 
to render the maps faithful representations of the ground surveyed. 

18. TnrahTov~a~~ox.-The following table exhibits the nature and value of the season's 
triangulation, and the number of plane table fixings per square mile in each party :- 

19 These results prove that  the triangulation is good and can be relied on, a i~d  a com- 
parison of the uuml)er of triangles with the number of poiuts fixed, shoms tliat care has I~cen 
taken generally to obtain several intersections to points iutcrpolatcd from stations, so as to leave 
no doul)ts regarding their id en tit,^. 

20.  FA^ ~IAPPING COYPLFXED ~ L N D  n ~ m ~ n ~ ~ . - T h e  aggregate area reprcsentcd by thc 
stnnciard inch scale and half inch scale maps, actually rendered a t  Head Quartcrs in shects or 
sections of 15 rniuutes of Latitude Ly 90 minntes of Longitude, is abont 22,606 scjrlnre 

milts.* 111csc uniform sheet maps, 69 in numl~cr, inclutlillg 
16~8* Bl'lnre mi'cs On inch arrears of former seasous received a t  the C ~ O S C  01' tllc 
6,760 do. do. h do. 

recess, mere, aficr due examinalion, t,rcatcd for re1~roductioll 
hp the photozin~ogra~~hic process, and, with v c y  fern exceptions, have already I~ecn transfcrrctl 
to  zinc, and 300 copies of cach printed off, from n~l~ich  a large numltcr have I)ecn issncd to 
various Departments of the State, to mcet the prcsniug demands mndc iu very many instances, 
cvcu prior to the rcccipt. of tltc originals in t l ~ i s  Oficr. The out-torn of maps pul~lisl~etl I)ntll ill 

the photographic and litllographic presses, arc advertized rnontbly in the C;ovcrument Gazctt~s 
for gencral information. . 



21. R E M A ~ K S  ON THE SE.\SON'S PAIR MAPS.-The area actually mapper1 daring the season 
under review mill furnish escellent materials in  non-regulation British and Native States for 
portion of sheets of tlie Indian Atlas as follows :- 

C o n t o i n ~ d  in 
NO. 1 PARTY.-Portions of tlir Nxtivr Stntrs of 

Kotnli, Uno~idi nod Jegpoor 

NO. 2 P~nTY.-Sath~oorn TIi11s in the northern portin11 
of Didriets Cliindmarm nnd Baitool, 
Central Provinces ... ... 

NO. 3 PAUTY.-Portiolls or the Nntivc Stnles of Bost,nr 
nnddrppnnr. kc. .  in t l l ~  Crntrnl Provin- Allna sheets 93 nnd 108. 
ces and lrizn;:~patnm Azency ... 1 

NO. 4 PARTY.-Portions of Korrn, Sirgoojnl~, Orlcypoor 
nnd Gnnxpnnr i n  the Cliotn Nn-porc 
l)ivi:ion, ilnd Riiignr i n  thc C ~ I ~ ~ R I  
Prov~nces ... ... ... 

NO. 5 PA~TT.-P~~rtions of P~~nnnh. A?ji:.urli. Cllntter- 
poor, Lli,j;rivur and Cl~irk;lrec i n  Ijun- 
dclcllnd .. ... ... 

No. 6 PnRT~.-Portiona or  North Caclinr, 
Gnrrow li~lls ... ... ... 

"liaqia Atlns sllcets 131, 125 and 119. 

No. 7 PAR~~.-Portions of Boondi. Odcypoor nnd Jeg- 
poor (Xative Stntcs) ... ... 

22. ESI\GGBIL,ITED MAPS FOIL ~F,DIICT:ON.-TIIC system l~cretofore employed for drawing 
and preparing the c:ra,vgo.utrd nrrr/,s for reduction to +th I)y pl~otographv, as referred to in 
para. 17 of last report, 11avin~ I)eeu fonnd to he attcuded witah mauy diWculties 11.y reason 
of the wnut of unifi)rmit.y iii tlrawing difficl~lt ground in the severs1 sections or standard sheets 
of the same square drjiree a t  ditkreut periods and by many draftsmen, a new plan has I~een 
inaugurated on s very admir:~l)lc suggestion of Lientenant TVatcrliouse, in c l ~ a g e  of the Photo- 
graphic Office. As soou as the cight standard sheets, composing an eutirc degree, arc availal~le, 
they are reduced to half scale and transferred to zior, and iml)ressione taken in faint I~loe ink, 
over which the exaggerated dr:~n,ing is theu made in black iuk, iu such a way as to be suscep- 
tible of fair reduction to one-half again, which gives t l ~ c  required sc:tle of 4 incll to the mile, 
or 4 miles to the inch. 

23. I3y this process, t.hc draftsman is guided hy a true transcript of the original drawing, 
all traced for him in faiut blue, and he has only to exaggerate for reduction to one-half instead 
of a quarter, s very material adrautagc in gcucralixing the hilly g r o ~ u ~ d ,  and by these meaus 
superior accuracy is ensnretl as regards  uniformity and the coml~ination of eight sheets into 
one rednctul degrcc. Thc es])criments already tried have ~ i v c n  oxccllcut results, and I trust 
that the altainment of these reduced gcogmpl~ic*al materials, so much rccluired for variou0 
ol~jects, may be more wcccssfully alrried oat in future. 

24. EQPECTS OF PIIOTOGII.LI~IIY.-TLIC introduction of photogmpl~y, nod the multiplication 
of maps by the carbon printing process, whilst i t  has donl)tless bee11 highly advantageous in 
many rcspccts, has, it n ~ a y  be said, wit11 equal truth, c:~used maoy complications and difficulties 
in a Gcogral)hical Olficc, aud tlie rcsolts of socl~ reduced dcgrce shccts r:lu only be looked 
upon as a preliminary stcp to serve temporary purposcs prior to the :~l)solutc compilation aud 
engraving of the sheets of the Atlas of India. 

25.  The stand:lrd sl~ccts prcpared ouc srason arc scut do\vn to IIcad Quartcrs for tllc 
reduced blue print,~, :ind tltcse cannot IIC i:~ltcu up I)cforc the cusning rccrss, c~)uscqncntly tlicrc 
are no esnggcl.atcc1 rn:ips to r~tlmrt, or accni~ut for, on the present occasion. This dolay is tho 
only dmwl):~clc to the I I C ~  1neLI11itl of treatiug these rcdoctious. 

26.  Itnr,n~rv~r V.ir.~re O P  S.r.i~n.411n S I~EETS.-Rrlntivcly thc fnllorninfi opiuion has been 
formed or tllc gcncrnl fiuish and slplr of thc fair n1:11fi (st:uuI:lr,l*) rcndcrcd by thc several 
parties; on the wl~olc, they :Ire cxcellcnt productions, :11nl \v~~l.tliy of tllc Dclxirt~nmt :- 

Of 1lro. 1 P a r ( ~  (Licntcnnnt Charlcs St,ralian's), all the mal)s are vcyy well executed, acd  
the deliucat,ion of jimnnd is cst,c-llent; as hISS. dr:~wiogs they arc v,\r.y sr~pcrior. On some 
sheets, t l ~ c  ~lctails arc, I~nn,cvcr, st,ill so f i ~ l ~ l y  drawn as not to 1,e s ~ ~ s ~ c p t i h l c  of proper rc.prorluc- 
tion by the plrotozincoji~lphir pmccss, anrl tlrcrc is grc:~t dittittnlty i l k  tc~uc.hinq up nud r r n ~ c c l y i ~ ~ ~  
these dcfcr:ts ou tllc zinc plalcs, :\ntl reurlcriug tllc results rluitc satisfactory for the trcstnleut 
in qncst,iou. 

Of No. 2 Pnr/t/ (hlr. P. TI. Girdlcstonc's), the hill fc,atnrcs arc dmwu in a I~old masterly 
etyle, vcry char:~ctc~rist,ic lit '  tllc around, and arc dcri~lrdlp :L grci~t  i~nl)rt>ven~cnt on former 
eeason's work. hlr.  (;inllcst)uc 11as douc much towartls t h i ~ ,  :~ud  Licutcnnut Sale has likewisc 



contribntcd largely to re-dmnring many of the former season's sheets, and putting tlic style on a 
better footing altogctl~cr. The horizontal shading of the lo\vcr fcaturcs in some of the maps 
being iu pale ink have uot rcprclduced so satisfactorily as is &sirable, aud the wwiting is ratller 
weak and imperfect. 

Of N o .  3 P n r l y  (Colonel Saxtou's), the sheet maps describe the ground well, much care 
has evidcutly beeu I)cstowed ou them, and there is a gradnd improvement rnauiVest. The 
details in  alme instances may bc said to be rather too crowded for tllc scale, aud tllere is a look 
of uuiformity iu the stilf nod cnnvmtional mauncr iu wllicl~ the peaks rind hill tops are 
described. 'I'hc groruid is estremcly difficult to deliucate nud is forest-clad throughout. AU 
the maps have rcprodoccd well. 

Of  No. 4 l-'urt!/ (Lieutenant S:de's), the maps are all good rcpreseutatious of the 
gro~uld, the relative dilfcrcuccs of height arc appareutly well shewn nritli good relief, and all 
have rel)rodncix1 very satisfactorily. Vast ilnprovcmcut has b ~ c u  intr~)durcd illto tile maps 
of this seasou by Licotcnont Sale, and tlie assistnuts hare greatly bcnetittcrl I)y liis tuition. 

Of N o .  5 Partly (Captai~i  Rid(lellls), all the mxps describe the fc:~tnres of the country 
faithCully, and thc hill drawing and outlining is rcruarka1)le for clc:uncs9 and excellent tiuish. 
The writing is some\vhat iuferior and open to amendment. All the sheets have reproduced well. 

The maps of No. 6 P a r t y  (Mnjor Godwin-.lusten's) are on the $-inell scalc. The 
very massive and peculiar featorcs of' the lr~lls (North Caehnr, Rhasia and Garrow) are well 
delineater1 iu the usual effective and bold style introduced by this Oflicer, and carried on 
after his departure under Mr.  Bellety's snpervision. The m;lps have gcucrally reproduced well. 

Of No. 7 P u r f y  (Captain George Stral~an's), the maps are vcry well finished in every 
respect. The groiund is open aud easy, excrpt n.hcrc jrulgle is met witlr. All the sheets 
have reproduced \\.ell, and are csccllent specimc~ls in evcry respect. The large scale map of 
the uortheru half of Mount ALoo is a highly creditable aud effective picce of drawing by 
this talented OfEccr. 

27. GE?IER.\T, REPOILT, COJII'UTATION \T~~~i3r~~. -TTery  few vi)ll~mc!s of General Iteports 
or ol.igiu:ll sets of coml>utntions and angle 1)nolts have been rclidercd this season o\siug to 
a cllnuS.c having hcen iutrodnced on the modrot' recording these numeric.nl results sel)arately 
for cacll sclnare (lcgrce instcad of by tlie accidental limits of each season's outrtnm. I t  is a 
great ol,ic.ct to ljc al)le to refer to pnrticnl:rr observatio~~s s t  the close of a survey, and 
by maltiua ul) the coml>otatious in degrcc volnmes, the best facility is alfordccl. 

28. C o > l ~ r ~ ~ ~  RESI.LTS OF TOPOO~.~PIIIC.~I.  AKD R E ~ E X ~ B  Svnv~~s . -The  comLiucd results 
t,llc Tol,oampllicnl aud llevcllue Surveys for the season luldcr rcvicm rc1)rcscnt a total area 

of 97,074 scluare miles, ol)tainccl a t  an aggreentc cost of Its. l l ,G7 ,61G for the field work, 
illrlndillK t,bV mapl~ i l~g  and cornpolntious, or au aver'agc rate of Its. 32-3 eclual to £3-3 for 
every square mile survcycd. 

29. The operations of the Revenue Sturey Branch I)ciug separately rcportcd on in 

Areo brought .?zder Revenrrc and Topo,q,~np,lriral Sr~,.r.ey in season l8G9.70, luilh ost detail the 
a1w2 auermyc ,.ale of Srrrucy. l)cl)utics Sar- 

veyor General, 

in the maqyiu, to 

Add Tupogrnphlcnl Surrogs ... ... ... ... ... 

30.  The total out-turn of the t\\-o I)l.nncl~cs in o11o srasotl is somr\vhat al~ovc one-half the 
area of JS11~lal~tl and \Vales. I11 adclitioll to this n small 

Arcn of F,nylnlid nnd Wlllcs, 68.320. arcs is topogml~hical~y survcycd uudcr the Trigouometrical 
branch, wl~ich is reported on scparatdy. 

31. AOCII~EOATE RESULTS DILO1;QIIT Ilp FRO31 PRE\rIOl:R REPORTS TO 1870.-In my Inst report 
(para. 35), thc coml,iucd cost and out-turu or Topngml~liical and Rcvclluo Surveys up 
to 1369 was and tlie fi)llo\viug statement complctcv tllis illhrnlation up to date, ~ l l o \ ~ i l l g  



a total ares topoval>liically arcomplishcd of 6,:3 1,370 square miles, of every variety and 
description of country, a t  the very moclcrate rate of £2-119. per squ:lre mile :- 

-- - .- - - -- . - 
I I i 

~ ' - -- 
3 : ~ .  Issp~:crros or  P.\~~,rres.-Ponr Topograpl~ical Parties (Nor. 1 , 2 , 5  and 7)  \\.ere insl)cctcd 

by m!.sclf, aud t l ~ r o n ~ l ~ o n t  the rcccss 1 was in cousta~lt personal comrn~u~ication with tllc I)epnt,y 
Sul~c~iutcndcnts iu charge of thcsc s~~r\'cyS. 1<acl1 office \ms  frequcutly visited, i ~ n d  the records 
aud state of the nrork in progress duly inspected. l'rofcssio~l:~l details needing immediate 
or(lcrs, and tile fntnre operations of each party, after full discnssiou, n7cre thns satisElctorily 
determilled on ;uld instractious issnod. 13cii1g ou the spot, I -\\-as aljlc to armngc fi)r the 

of the wo1.1; of No. 2 Party 1)). the end of tlie recess season, and t l ~ c  1,roprr disposal 
of the records, instrume~~tal  etluipmeot and c : L I ~ ~ ) - ~ ( ~ I I ~ I I ~ T ~  of the lnrty, as also for the transfer 
to otl~er  of the 1Corol)cau assistsuts, \\,hose services i t  was dcsiral~le to retain. 

3.3. No. 6 P:~rty lilre~visc having 1)ccu I)rongIlt dowvn to EIcad Quarters iu C a l c ~ ~ t t n ,  duling 
the recess, with a view to disbandment, derived all the advautages of instrnct io~~ and csnmple 
tllerc. The Esecntivc Officer of No. -1, Party bciug 011 leave, aud subsequeutly employed nu duty 
st Mussooric, npns eual)lcd also to coufer 011 d l  points of procedure and practice, and so &I 

uniformity n.ith the res111t.s of his survey, as nvcll as to derive advsiitage from the 
experiruce of others. No. 3 Party, tl~erefore, was the ol11,y one nrl~ich did not come uudcr actual 
observstiou this season, and i t  was iusprctcd by myself : ~ t  Ootac :~mn~~d in tlie previous season. 

3.1,. On the whole, I llavc great reason to report most fnvornl~ly of the efficient ststc of the 
several partics inspcctcd, of the suvcessfnl escrtious made I)y 1)oth oficers and nssista~lts, and 
of gcncsml pn>gress and in~prove~~lcu t  iu the survrys, as \re11 as of the w~bll-rlircct~,d .qu(l 
lanJnl,lc rtli)rts of tlic officers en j i a~cd  to reduce expcnditurc, aud a t  the s?mc time to ul)llold 
the cllarnctcr of the worlr, m ~ d  to mnintsin ~*igoroos priuciples of ~)roccdure in cvety step 
and stage of their operatious, bob11 iu Picld :~ud  Ofice. 

35 C.\a.ton~t.\r~ru.-The worlc accomplislled iu the drswing and compiling I)mncl~cs is n ~ ~ l l  
dcscril~ed in detail iu Statement B (allpclldis) by Mr. James, Assist:l~lt SII~VCJ-or C;e~~~.ral, in 
imn~ctliatc charge of this portion of t,llc \\.nrk, mt l  shonrs an imn~cnsc amooot of miscell:llleous 

of varions descriptions. l J n i ~ s l ~ a l  pressnrc II:IS I>cen put ii11oo the compiling b~tnueh to 
meet 'the wants of the eugravcrs c m p l o ~ ~ l  on tllc shects of t l ~ c  Atlas of Iutlia, for \\--horn 
finislicd drawings or origiuals of cacll sllcct arc rccjuirt~tl, m ~ d  uo less than 1 7  qnnrtt.r slleets 
llavc bccu coml)lrted lily this purpose, as far as survey n~steri:~ls were a\,ailahle. TIlr l~sllal 
guwral comllilations, miscelln~leous nlays 011 various scnlcs, plans of Civil and J1ilitar.y stations 
and charts lmvc also I~ccn ~)ushcd ou \\rit811 jiood effect 1)y tlie Assistaut Smvcyor (ieucml 
(Mr. James), ml~osc indcfat,ig:~l~le cbscrtious nod sucrcssr~~l results are altvays c o ~ ~ s p i c ~ ~ ~ ~  not 

in this, but in all t l ~ c  variuns I~mucl~cs of this Ollicc. 

36. Thc dn(.ics of the gcograpllicnl cxalniucrs have I)eco very heavy, anil this part of the 
nrorlr has I)cc~l c:lrt4r1lly cnrrirrl nu, under Mr.  ~ J a ~ n ~ s '  al)lc dircctious, b3; Mr. J. F. Baucss, whose 
long service iu tllc Dcl~:~rtmeub well clualify llinl fin this task. 

37. ~ x s n a v ~ ~ o  l3aasclr.--It lllc mnch satisfaction to sti~te, that the first isSllc of 

No. 87 !3. \V., Lnrkno\r., be. 
two c111artcr sheets of tllc Indian Atlas has been made as tlct:tiled 

No. 125 4, E,, Sylllet, k c ,  in t,llc 1ilarjiill ; nially otllrr s1i~'vts I~avc IIC~II advanced almost to 
conipleti()n, a11d only await small 1,l:unks of s i i rve~s  to he rrutlcr- 

ed. The current year will, 1 trust, fnrllisll s c ~ ~ n s i d ~ ~ r a l ~ l c  atlditiol~ to this vcyy import:lut 
pul~licatioii. The style of t l ~ c  \I7ork is 211 tllat coultl I)e ~ I~s i rcd ,  and n~cll bears a comI)arison 
with the mgravcd shccts prodncvd in 15uglrnltl. T l ~ e  spa,c.ial a~lvantnaes of col)lwr-l)late 
cugraviug iu this Ofice nrr to0 llllmcrous to specil:y in tl~isplavc, bnt  the snpcrior reslllts arisiug 
arc mnuilbst in all the pul~lislling l~mnchcs of this De1)artlnent. 

38. The Ilcalth of Ihc E ~ r o p ~ a n  staff of engl.avcrs wl~icll wns a t  first illtIiffcxrpnt 
improved grcattly during the past year, nntl :~l).;[~n~*cs from slight alt:~cks of i l l t l i ~ l ~ ~ ~ i ( i o l l  
bccn less t ' t C ' ( J 1 1 ~ ~ t .  Thc N:iti\,c cugravcrs (lwo) and uinc apprc~lticcs Lavc bceu cnrcfllIIy super- 

Tohl of Topoqnpl~icol and I;e\.cauc S111.veys I I ~  to 1869 ... 
Ditto ditto ditto up to 1870 ... 

5 . 9 0  

37,189 

1,60,2R,Ii52 

11,<)8.1Wi 

Rs. A. 

25 2 

32 3 



vised and instructed, and i t  is very encooraging to notice the rapid progrcss which some of 
the Native apprentice lads have made in writing, outline engravi~ig, and even in the mom 
difficult process of hill etching. There is evcry prospcct of their scrvices being turucd to 
good account ere long, atid most of them are a t  present usefully eml>1oyed in assistiug the 
European engravers in the easier portions of tvriting and outliues on the Ind im Atlas sheets 
now in hand. 

39. hfr C. W. Conrcl, Superintendent of this I)rancli, has ddeotrd a grcat portion of 
his time witll much clFcct and zeal to tlic training of the Nativc apprcnticcs, and under his 
specid toitiou, with occasional help from his assistants, fair progress has bceu made. 

40. 111 Appen(1is C, a dt?tailed statement of the engraving mork performed, with an 
estima.tc of the probable time which some of the Atlas sheets now in  hand will yet take to 
complete, is given. 

41. I n  the copper-plate printing estal~lisllment, Native agency has becn traiued with very 
fair results, but  only a few hands have I>cen as yet entertniued, owiua to the engraving being 
still 'very slow, and but few platcs in a state for issue. The out-turn of plate printing is M 
folloms :- 

... Pronfs of ntlna sl~ecb and other sol~,jccts ... ... 4 L i  Imprcssious. 
Allns sllrets () plntes) sninll maps of India, Cllolc~s Report plates,) 

Pe~~dl~lunl observation plates, Index to Great Trigo~~ometrical. 26,177 do. 
Snr\.ey operntio~ls. 111dex to atlas sheets, kc., printed ... ) 

... TrnnsSer of tint plntes and maps ... ... ... 7G0 do. - 
TOTAL ... 27,390 do. of various subjects. - 

42. The outrtnrn and progress of the engraving and plate printing branch is highly satis- 
factory in all respects, and reflects credit on Mr. Coard ant1 his staff. 

43. LITFIOGIIAPHIC BIIANCEI.-IU Appendix D, a detailed ~ ta temeut  of the morl; performed 
in lithognphic drawing and printing is given. The demands on this asefiil braiich are still 
increasing, aud the amount of transfer-drawing, drawing ou stone auil printing, completed 
duriug thc past year, is unusually large. 

44. 11 competmt I-Icad Assistant has been found to succeed Mr. Lawrence, whose dcnth 
mas reported last year. Mr. 15. Jevezy, a practical lithographer, traincd in Euro~)c, and with 
consider:tble expeiieuce in Austl-nlia, haviiig fii~uished datisfachry proofs of his knowledge 
in all its details of the a r t  of Litliognphy, has, after six months' trial, been appointed to the 
vncaut post. 

45. Great progrcss has lxen made in training natives iu drawing on stone, and most 
of the younger hands are kept steadily at this desc~iptiot~ of mork, which is s1)eciall,y valueble, 
in plxferency to transfer dmwiug, for the reproduction of the hixher class of maps. 

46. T11e amount of work performed aiid its estim:ttctl value is as follo~vs. Many very 
nsefiil and aclrniral~ly esccritetl maps have hcen publislied duriug the year, and the more in>- 
portant ones arc t l i ~ t i n ~ ~ ~ i s h e d  in t,he Appendix :- 

... Ol.igillal snl,jects, vir., maps, plans, diagrnlns, k c . ,  drawn and transferred 610 Sl~l),jc<.ts. 

... Ditto ditto p ~ i ~ ~ t c d  T~wn tl~e ;~h~,ve 2.0G.471 I~nllrc*i;si~~na. 
from t b  2,(~6,.1,71 impressions talicn, some of which arc only sections of m:lps atid plans, 
1,01,610 cornl)lctc topics arc ol~h~iued, the valuc of which, a t  thc ordi11;~r~ s e l l i ~ l ~  l)ricc per 
copy, nmontrts to Rs. S!),-1.00. 

Of dcl)artmrntal profc~ssio~id forms, onlcrs, circulars and memo~mcla slips, 1,18,604 
have l,ceu printed, the estimated value of mhich is Its. 2,900. 

47. TIle ft>llowing nllstract shows thc total amor~ut and valuc of thc work csecuted, 
and tile totn\ cost of the worlriug of the Lithographic Estnl~lishmcut :- 

. . . . .  . - -. -- -- . .  

I copie8 prit~ted. I ~ n ~ u e .  

Rn. A. P. 

. . . . . .  New dmaingn of mnpa, plan%, kc., cnmplcted ... 419 
... ... profeasiollnl FO~UIR,  I)rl,nrtrnunta\ ordcrs, &c. ... 

COST OF T ~ E  L I T ~ O O ~ A P U I C  BDINCU. 
92,300 0 O 

... ... ~~r Twrmnnrnt mtnhlinhment ... ... ... ... ... ... For conti~~go~~t rxpcnsrs 6.17fi 0 0 ... ... ... coat of extra work ... I,I;SH n o ... Coat of p;~lmr rcccivcd from Stntioncry Otlico ... ... 6 ,  0 0 4l,,G62 9 0 

... ... Atnor~nt i n  filror of thn Lithnpmpl~in- Bnnrh . , . ... ... Or dtvlt~cling tbc cost of tho prot'cs%ionnl li~rlns, kc. 



''3. For these escclle~lt rcsnlts, and for the highly satisfactory working of t l ~ i s  portion 
of my officc, I am greatly indebted to Captain Afurmy, Assistant Sorveyor General in  
immediate charge, who has been indefatigable in his superintendence and has ably assisted 
me in various other duties. 

49. P H ~ T O G ~ A P H I C  AXD P a o ~ o z ~ ~ c o c ~ ~ a ~ ~ r ~ c  B~t.kxc~r.-Thc speedy issne of t l ~ c  results of 
aurvcys in progress has been \\,ell maintained in 'his branch by the aid of l~l~otozincography, 
and has fully mct the demands from all Departments of the State. 

50. I n  the following statement, the nature and amoont of the work mvllich has passed 
through the Photozincographic Press Office is given :- 

-- 
ppp.p ~-~ - 

T o l ~ o ~ ~ r p b i c n l  ond Rrrcnnc 
burvc, rn;bpr, C i ty  aud Car .  

I 
toonlent plurhs. 1)islrict and 
~ e n c r o l  msps, r ~ ~ i s c ~ l l a ~ ~ ~ o u ~  11 704 1 2,290 1 3,985 1 2,205 1 017 1 ' 08,36E 1 *C4,118 1 Ex-lwive or 
maps, plans nod slicleltas silvcr prints. 
ziu:ographe oud nunstatif ' I 
tmuskn. i - & 

51. The \-slue of the 60,llG conlplete copies of maps, plans, kc., ohtaiuetl, RS' *. P. 
taken a t  the selling price, is . . . ... . . . . . . . . . 80,1;;0 12 0 

The total cost of the Photographic and Pliotozincographic branch, incli~sive 
of all c h a r p s  from 1st December 1869 to 31st December 1870, is . .. . . . 54,892 14 6 

Leaving a balance in favor of the Office of . . . . . . . . . 3-1,,766 13  ti 

52. In Appendix E a. detailed rcport is given I)y Lieutenant Mraterhoose, Assir;tant 
Surveyor General in charge of the workiug of this branch, together with statements showing 
the description aud the estimated value of each class of work performed, heing in excess of 
the eutire cost of the es tab l i s l~en t .  contingencies aud paper, by Rs. 34*,766 as profit to 
Government. 

53. Thc combined out-turu from the two Printing Offices, Lithographic and Pllotozinco- 
graphic, and the value of the maps, plans, charts and snl).jccts reprodnced a t  the lowest selling 
mtes, with the snrplus or profit to Govcrnn~cnt, is as fi)llo\vs :- 

-- 

s . ;  .s * I .  1,ithoglspbs ... . . . . . . 0 44.756 0 : 0 
Pl~oto:rrapLs oud I'botoziocogl.aphs ... 0 ( 3l,.i(ilj 0 1 0 

TOTAL FOB 1SG9.iO 

Ditto for senson, 18G9-G9 ... ... 
EXCPES ill favor of season, 18G9.70-ditierence ... I 19,SYi 1 79,403 i 0 I 0 I 4:3,i2(i j 0 I O 

1 I I---- I I 

54. This is cousiderablg in excess of the results of the previous year and s11on.s the grow- 
lug iucrcme of the ~vork performed in the Iiead Quarter Offices, and the special utility and 
remnucrntivc character of thc specdy reproduction and pul)l~catiou of the maps of the sor\-uy 
of India. 

6 5 .  The scrvices of Lieutenant TIraterhonse 11ave 11eeu vory valuable, and I Ilad great 
satisfactiou in recomn~cuding him for promotion from ~<cl  to 

I i o n ~ c  Dcpnrtnlcl~t Notifimtiou No. 
4i4  cleterl 2lLh l ) c c c ~ ~ i l ~ e r  1870. 1st Grade Assistant Snperintendcnt,, mlrirl~ was sanct,ioned 

from the 17th Jnnc 1q70. I-Ic continues to conduct the duties 
~ -. - . . . . - - 

O F  his Office \vitl~ good effect. ant1 cncrgy. 
56. The yearly iucreasiug out-turu of maps, as reproduced by thc different processes now 

- - 
Pllolnrinrnmnpl~cd in usc, nil1 he ~~ndcrstond fron~ the shtemeut  in the margin. 
,,,,d ~ . i t ~ , ~ ~ ~ ~ ~ ~ , ~ d  The copper-plate prulting will now materially add to this 

Bnpq Priured. -- acconnt. Thc rlaestion of' storing such ennl.moos atlclitions to 
I" 1067 ... ... I 6;,4ez thc rccords has I~ecome very serions, and additional Onice .. 1869 ... ... I ::$+$$ accon~modation has formed the suljjcct or s special cnqniry ,, 1869 ... . . 
,. lax .. ... i l.fil,"g by a committee which sat  last year, and which has rcudered a 

i 4 . 1 5  rrport to Governn~eut. TOILL ... ' 
-- - - -- - - 



57. P n r ~ . r e u  ?(I.~Ps SENT TO E N G L A S D . - L ~ ~ ~ ~  tlesp:ltches of prinied mnl)s, plnun nntl 
cllnrt* from tllc restll1.s of s~lrve!-s complrk.d nud in progress l ~ a v c  I~een li)r\vnrtlcd to tllc (:cu- 
gr:t])l~ical Del~nrtnleut of the India Officc, with the ol,ject of Iteepiug r ~ p  the s111)ply t,l~crc, fill. 

sale and issue, ot' all 1nateri;~ls reprcseutinfi the labors of this Uepartment iu  all its I)rnnchcr, 
vcry inclarly a,) to date. T l ~ e  Geographer a t  t l ~ c  Tndi;l Office has also Lccu \\.ell snl)l)licd \\-it11 
mntcrials for t,lle completion of sc~\~eral portious of son~c.nt' the M a s  sheets of Iudin, \\fllicl~ ;rrc 
to be cornl~leted in lSnglaud, ant1 the eogr:~vi i~g of wllich arc in  progress. 

- --. - . - - - -- - 

Its. A. 

. - .. . - . . . - -- 

OPFICI.LT,S AWD S A T ~  TO THE P v u ~ ~ r . - D ~ l r i n ~  
the year eudiug 31st December 1S70,  the issue uf 
maps nu intlents nud rcqnisitions on scrvice to 
Government oficials amounts to 18,006 copies, 
for which no payineuts hare Ijceu made, aud 6,652 
copies have been ft~rnished to the local Ageuts a t  
Allahabad, I~nllorc and Nagpore for sale and for 
issue ou scrrice. The value of thcsc maps is given 
in the inarcin. 

59. PI(O(.EEUS O F  ~ 1 . 1 : ~  OF ~I.LPs.-TIIc ens11 acco~ult connected n,ith map sales up to 3 l s t  
Dcccml)cr 1570, siucc the last ncconut nras .rendcl.cd, vi:., 3 1st December 19(iD, is as f'ollo\rs :- 

Dr. 116efrnct Clah A~~corr~rtr ,JI-OIIL l e t  Jo?zlcci,y lo 31.91 Deceaber 1 S  70. 
- -- 0.. 

- .. . . . -- -- - - -- - --- 
ITKIIS. 1TO.US. 

To C ~ s n  Accousr- Ur T n ~ s s s a e  ACCOCNT- 

Dilto Cosll in hnnd ... ... ... 

T o  M A P  SILB A C C O ~ S T -  

I 

~ 

G O .  T l ~ e  ~,rncerds from the actr~nl sale of maps is not so large as might Lc cspccted, I ~ n t  
tilc :lcc,)mlt sales from tllc agents and rash paymeuts for the same have only I~ccn rcntlcrctl 111) 
to t111, l n o ~ ~ t l l  of Scl)tcml)er last. TJut,il all officials :Ire mntle to pay for maps tlemantlcd to sncll 

estl,llt 0,) :tccount of the pt~l)lic service, the finaucial rcstdts to this Dq~:utrnciit I-an 
Pr.:lrecly lIrl,ve \v]lat they ongllt to he. Not  ouly have good maps to IJC isst~cd gratis, 11ut this 
])el):lrt~llellt is r;Lllcll on to  espeud large s u n s  in  mollutiog, I,inding, coloring, for \vhich its 
Ijutlgct can no Iouger provide. 

(;I. ~ I . I I O P E . \ ~  ~\..\II > I . \ ~ s . - O ~ ~  the declaration nr wnr Lctn.cen Praucc and Prossia, this 
()flier. tool; imlnlstlintc steps to protluce \-a~ions maps of l<urope and of t l ~ c  collutries ilnme- 
cli:ltel,,. c.,,lll.crnrtl, :1~111 i n  :In rstrnordinarilp sbort time some of the I)cst nia1)s cstnllt W1.1.C 

issurd laryrly nllrl nlct \ritll a n.:1clv s;llc. lhese  ma1)s beinx fi)r a plrticlllar i111d 1)01)111ar 1)111.- 
I,llw Grit t,, 31ilitary stati;,ns through Urigatlt. 3f;qjors and Statin11 Stoff, and a con- 
ri(lcra\,lc l)rl,lit will I,e \vllcll t , l~c accouuts 1111ticr this I1c:ld can I J ~  made up. 

2 ,  c . , ~ ~ ~  1~~~ T I I K A s ~ . ~ l y . - S i n ~ e  tIlr acco1111t (*t~rrcilt mas closcd ou :Ilst r)eccrnl)cbr 
last, :, filltllcr slim of %. :~,0110* 11ns hccn 11:tid into the (;ovrrn- 

Accv~lalnl~t (;l.llcml'q I . ~ C C ~ I I ~  nlent rrrc;lpnry on n,.cnunt or  the I,rnreeds of the sales of maps. Tllis 
so. sit;:, ,l$,t"<l 2 U t I l  .lilll. 18 , l .  is i l l  adtlitioll to the I{s. ~~.,(IOI, paitl iu 011 thc 7th 31~rt.11 1870. 

6 : .  'I71c yc:lr llutlcr review haq I I ~ I ~  one nf grt,at atlsiety nnd iml)ortnllcc tn thr w~.ll-l~ciug 
:,lltl ctfi18ichll,.p or tlIc I)cl,nltlncllt. 'nip I"i11:lncinl reductions carlied out havc mnt,crially nffcet~tl 
~. \ .crr  ~ ~ I I ~ ~ ~ ~ O ~ I  ol. i t ~ t ~ r ~ ~ : ~ l  e c o ~ ~ o m p  and edministmti~~u.  l'hr 11rofil)cct of the l i~turc may, I~o\vevcr, 
i, is\ttl~c-~l, Iw .s:titl to 1 ) ~  ii11pr~)vitig. 

4 'rllc dctailell acccluutg the l,roceedings of the scvcral cxcct~tivc cstahliel~~nculs arc as 
l',~llo\\-s :- 



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 PARTY. 

G \ ~ A L I O ~  AND C E X T ~ A L  INDIA S C ~ V E Y .  

65. O n  the  1s t  Deccml~cr 1S69, the  entire party, of t l ~ c  s t r e n q t l ~  s l ~ o ~ v n  io  t l ~ c  
mnrqin, comn~encccl tield work. 'I'l~c 

N A T I ~ E  ST%I FS. det:nl o~~ern t ions  or delineation of tolm- 
G~vnlior, nith portiour of Jcjporc, T O I I ~ ,  Kotn, Uoondi rind 

Jlbitlrn-I'ntn~~. 
STnesarn OF TUE PARTY. 

Lient. Cllns. Strnlln~~, n E., ny. Sopdt., 31'11 Grndc, in 
C ~ ~ : I I P ~ C .  Sq. hliles. 

Lieut. T. Holdieh, n. E., Aast. Supdt., 1st Grade 203 

Strrveyor. 
Nr. 11. .I. Uolst, 2nd grndc ... ... 335 

Assislaill S~!r'ceyors. 
n u d  plan of 

AIr. G. K. Alluatt, 3rd gmde ... 
ulents. . . . . .  .. G. L. Estcrc, 3rd ... 202 

I\'. J. Cornelius, 3rd . . . . .  ... .. 307 . . . . .  .. T. I). RY;III. 4tl1 ... 2iG 

g r : ~ ~ ) h y  ' extended through the  iV:~tire 
Sta te  of Gwaliur an11 portions of Jcy- 
porn, Kotn, Boondi and Jhnlra- 
I':ct:ul in the Central India a11t1 Ilaj- 
11ootnua Llgcncirs, nud nritli the  exeep- 
tion of t l ~ r e e  small det:~chcd l,or(,iol~s 
to  t h e  enst Iny wi t l~in  the degree srjnnre 
formed by thc  meridinns of 76" and 
77", and the  pnrallels of 25" and 26', 
and eml~raced a n  area of Z,S91 ayrlarc 
miles. A 1:lrge scale plan (12 in- 
clres = 1 mile) of the  cantoomant of 
Goonah was also complctcd. 

66. The Deputy Snperintcntlent 
i n  charge reports f avo ra l~ l ,~  of tllc ncco- 
racy nrith n~h ich  the  field worl; I ~ a s  
been cxecutcd, n considernl~lc portion 
of \\,l~ich was duly examined and tcstccl 
by himsclf in t he  field, n ~ ~ d  ml~icll 
m y  O ~ I I  inspection cn;~l les  mc to  
confirm. 

GI. Thc triangolntinn i n  adrauce of details tl7\.as extended over all area of about 1,300 
sqt~nre 111iIcs iu Lire Gnrnlior and Toul; Stntcs by Licu- 

Alee of trin~~gulntiou completed. tcnnnt C. S t m h e ~ ~ .  D e ~ l n t r  Su~~er intcndcot .  Ol~scr-  , . "  . 
rations were madc a t  27 stations, I)y \\fl~ich 1 7 3  positions mere deterrniued, giving 1 point to 
cvcry 7h sqnnrc nlilcs of cround, and the  l~eipllts of 137 poiots \rere obtained, giving one 
height  to every 04 square m ~ l e s  of ground. 

68. T l ~ c  ground over nrl~ich the  detail work as  wcll as the  trinngnlntioo has extended 
durillg t l ~ e  senson undcr reriem urns \?el.y unhealthy, difficult, n ~ ~ d  covered e i l l~e r  with hcnvy 
gr:~ss nnd 11nsl1 jnnglc or forest;  the  llealtll of t he  party conseclueutly suffered co~~sidcr :~bly  
owing to  a scnrci(y of \\~l~olesome drinking \\rater. 

69. Recess dulies, vi:., t he  fair r n a p p i ~ ~ g  and comyotations, were uot commencecl a t  

RCCCFI duties. JI~lssoorce before the  1s t  J n n e  1870, o ~ v i ~ ~ g  to  thc  de- 
tention of the  Snrveyors ill f i ~ ~ i s l ~ i n g  up t h c ~ r  sections 

under Innny ditliculties iu the  l l l o~ l t l~  of 3Iny ; thc  ou t - t rn~ l  of \vorlc by l l ~ e  C I I ~  of Octoljer \r;ts 
as  li~llo\rs :- 

P S(nn<l:ir~l Innps, scalc 1 111ilr = 1 inch. 
2 C:l~nrts of  t r i i ~ n g l ~ l i ~ t i n ~ ~  for Dcgrce Sllcct VTII. 
1 O'ncrnl r c l~ r~ r t  ( \ . I B ~ ~ I I I I ~  co~ul~lctnl) of all t l ~ c  coml~nt:~tions conncctetl wit11 Drgree 

SI11.ct VIII. 
P o r t . i , ~ ~ ~ s  of t l ~ c  GC>II~I.;L~ Report vol~~mcs, for Degree Slreets: 11 and IV. 
1 Ho~.izont;ll Ai~glc B11uk in duplicate. 
1 Vrrtical ditto ditto. 

70. The total cost ol' l l ~ c  scason's o~wrations from 1s t  Octol~er  1869 to 30 th  Sc~, t rml~e;  
~~C - -  ~ - -  

Cost or tllc acnno11'8 opcmtions. l f i u  arnouots to Rs. 55,026-8-0 for t he  nren of 2,891 
square nliles of final t o l ) ~ ~ g r a p l ~ y  conjl>lstecl, i ~ ~ c l l l ~ i r e  

of  t l ~ c  cost of t r i a ~ ~ g u l a t i u l ~  ill :~dvnnce. This cuutrasts f;c\.oral~ly \\ . i t l i the cosl of prcvi .~os  



7 1 .  D u ~ i n g  thc recess, the lmrty was'hn several occasions visited and inspcctetl by myself, 
~ n d  1 was glad to find tha t  the objects and reqoire- 

Iuspectio~~ of the pnlty. ments meut~oned in my previolis report r ega ld~ug  th13 
survey had been well attendcd to b y  ,tl16 bliicer in charge, and tha t  every endeavour 11:ld Leen 
made l ~ y  him to  render the topography. i n  colnpact blocks, as so esse~itially required for tho 
pnl~licatiou of the shccts. 

72. Doring my visits to the Office of this l)arty, i ts  past and futore operations and 
proteedings were well consitlered aud discussed, and I have directed various alteralions in tile 
disposal for field duties of the Assistant Superintendeut and Seuior Surveyors, with the view 
of workiug more together and under the innmdiate control of the officer in  charge, so as to 
prevent com!~laiuts such as were prevalent during the seasou under review, aud iu order that  
the ont-turn of worlc might  be secured with proper supervision nnd control over the younger 
and less espe~ienced assistnuts working in the Native States, wl~erc much tact aud circomspec- 
tiou is necessary. 

73. Lieutenant T. Holdicl~, n. E., Assistant Surveyol; has taken a good share in layillg 
down the topograpliical details, which he performs with great skill. I l is  exertious are favor- 
nbly mcntioued by the officer in  charge. I I e  will be employed in triaognlating as well as in 
other duties of supervision over the subordinates during the current season. 

74. The Assistant Surveyors marginally named were permitted to  resign their situations 
fill.. G. L. Esteve, 1st J~ l ly  1870. from the  dates specified opposite tllcir names, and to 
,, o T. B1111pl1y. 10bl1 Mnrch 1870. supply their places, two* assistants from the 
,, W. A. Strutford, 31st '''gust Central Provinces Party No. 2 have been transferred 

* 111. F~~lrel l .  A-sistnut S I I ~ ~ C J ~ ~ ~  1st grndc. ou the breaking np  of that  survey, to meet the finonclal ,, Scnnlnu. Assistnut Survcjor, 211d grnde. reduction made in tlie departmental budget. A new 
Probationary 4 th  grade Assietnnt, Mr. Templeton has likewise beeu posted to  fill tlie re~naining 
vac:lncy, sod  I trust superior efficiency and power has thus bccn aLTorded for c a r ~ y i ~ l g  ou the 
Gnalior Survey. 

75.  During the ensuiug season, the topography of :I portion of Degree Sheet IX, Lati- 
tude 29" to  25", Longitude 77" to 7tlo, in Gmalior and 

Ertc~~siou of Altnre operntions. Tonk will be t;~lieo un. and the trianenlation exteuded 
into portions of Degree Sheets VIII  and X, situated t d ' t h e  east audvmest of Degrec 
Sheet 1X. 

KO. 2.TOPOGRAPHICAL PARTY. 

C E N T ~ A L  P~OVINCES SURVEY. 

76. The  pnrty, of the strength given in the margin, marching A,om Jobbulpore com- 

S;~utlrpoorn Rn~ige in Bnitool nnd Chiudwnm, with p u t  of Bola- 
meneed field work during the first meeli 

glint District. in  December. 
STnmaTa OP TIIII PARTY. 

F. n. Girdleatone. Esq.. Officintiug Dcpnty Supdt., 3rd 77. The final topography to be exe- 
grnde, iu charge. 

&rrceyor. Sq,lliles. cnted mas situated in the districts of 
nIr. C. NcnIc, 1st grndc (ernploged nlso oh trinng~dntion) 30 Bait001 and Chiudwarr; in the former 

Araia la i~ l  Wrroeyorr. long strip of hilly country facillg the 
Mr. R .  D. Fnrrell. 1st grade ... ... .., 201 southern flank of the Snuthpoora Range 

C. Scnnlnn. 21113 ... .. . . . . .  ... 281 was talten un. with the obiect of cstalj- 
A.  Cl~cnl~cll, 211d ... . , ,. , . . . .  

... H .  ~ ~ X ~ I I P ,  3rd ... 12i lishing a good jonction "betwecn thc .. , , . . .  

... .I. C l~ea~~e l l .  4th .. . . . . .  ,,, 132 work of previous seasons in the llills 
S~~b.Surreyora. aud the Revenue Survey of t l ~ e ~ p l a i n s  

... ... Rnu~cl~nmler ... ... 201 and cultivated portions of the Bnitoo! 
.l<cttartlnnrno ... ... ... ... 
Pl~uikl~ Ounl, r 

110 plateau, and in Chindwara a block o l  ... ... ... ... I ; I ~ P ~ ~ I U I  alltltu~ned ... ... ::: 72; difficr~lt llilly and brolten gron~ld im- - mcdintelv north of the civil station a l ~ d  - ~ 

TOTAL . I cxknclinh castmartls to the north ant1 - north-eastern frontier of the district 
al)uttiug on Seoncc mhicll has been completed by the Revenue Survey. 

53. T l ~ c  area of final work executed, which is .I1 that  remained to be taken up in that tli- 

F I I I ~ I  topopnphy cornpletcrl. 
rection, covers 1,188 square milcsaacoutributed by cacll 
mcmher of the party detailcd in the previous pauaqrrlllh. 

fi11.. F. B. Girdlcstone, Olliciating Deputy Super~utcndcnt in charge, l~av ing  visited each 



ossista~it on his ground, inspected and cllecked their work, reports favorably of the  accuracy 
aud style of liual topogrnphy accomplisl~cd. 

79. Owillg to the  completion of the  Sauthpooras and the intervkning district of Sconer, E 

Tvinngnlation iu ndvnucc. new field had to  be formed for tlie employmeut of this 
~>ar tv  in the Central Provinces, so a s  to keep its opcrations 

clear of the  proErcss making Ily No. h ~ n r t y ,  working up from 'the western limiis of the  
Cl~ota-Nagporc Division t l ~ r o u g l ~  Bclaspoor and Mandla; consequently a new division was formed 
for employment southwards ill Balaghat, and the ze~nilldarecs of Ryepore, Cbsnda, &c., with 
the  ol>jcct of taltiug up all the n,ild, Lrokcn, and hilly tract left I)et\vecn the several Revenue 
Surveys of Rycpore, Cl~anda and Nagpore Districts; a p m t  of the country so little k u o m  or 
tmvcrsed, and wllich i t  is very importaut to connect by millor triangulation with the  surveyed 
portious of the Central Provinces. 

80. The season's trixugnlation therefore lay detached in the Balaghat District, betnreen 
the  meridians of S O 0  and $lo, and p:~rnllels of 21"-15' anrl 2!2°-20'. This district wh ic l~  is situated 
to  the east of Seoncc :rnd due so r~ th  of Rlandla is dcnscly eovercd with forest, and is notoriol~sly 
unllealthy. The district of Sconce wl1ic11 is richly culti\rated had bee11 taken u p  and completed 
in  t l ~ e  regular course of the operations of the Revenue Survcy in  previous season, and the  pla- 
teaus or rerenoc-payi~~g portions of Uaitool and Chindwara mere also necessarily left to  be 
dealt with by tile ltcvcuue Survcy. 

81. A considcral~le distnnce, tllerefore, intervcncd between the  ground in mhich the  plane 
tablers nrere to be occupicd in  completiog the detail survey and the country to be triangulated. 
Mr. Girdlestonc, therefore, detacbcd thc Senior Surveyor, 31r. Ncalc, wit11 one Assistant (Mr. 
A. Chennell) and a Sub-Surveyor iuLo Ualaghat to  selcct and clear stations, t o  commeuce 
observations in the  southcrn portion of the district as soon as a snfficient numbcr of stations 
had been cleared, slid to  lay out the trisngulalion over the  northeru portion, for which, the  
ol>servatious would in  due course be talcen up by the Officiating Del~uty Superiuteodeut himself. 

82. While proceeding to Balaghat, Mr.  Neale and llis entire par ty  were completely pros- 
trated by jungle f'cver, and they never were frec from i t  for the remai~~t ler  of the  season. The  
triangr~lation was co~nmenced from a frcsl~ base of thc Ju1)bulpore meritlional series of the  
Great Trigonomctrical Survcy ill the vnllcy of the Itiver Wyngangn, im~nediately in the vicinity 
of UourAa, the ncw and tcmporarj civil or s ~ ~ d d e r  station of this district, which has only been 
recently formed, Lut o\sing to t i~~usua l  heavy rains during Decen~ber and January, and tbc  con- 
s tant  relapses of fcrcr from mhich the party suffered, the sclcctiou of suitable points, or  stations 
of obscrration and cleariug of mys in such dinicult ground, was considerably retarded. 

8.3. Fiual ol~scrvations mere, hon.cver, conimenccd b y  the third n~eek in January, by n,l~ich 
time Mr. Girdlcstone 11:ld also enteretl the district, ant1 were contil~ued on uutil  early the end 
of Ft l~ruary,  \vl~cn, in cons~!qucnce of tllc nrcessicy for reduction of Surrey eetal~lishments for 
financial rc:lsons, I was con~pcllcd lo disco~~t.inue these opcrations ml~ich were of a n  expensive 
cllaract,er and greatly rct:~rdcd 11y various obstacles; thc pro,ject of carryinq oo and completing 
tile triangii1:rtion and the topograpl~y, therefore, of nll 1.11~ crtrcrne southern portion of the 
Central Yrovinccs, has for the prcscnt Leeu unl'ortuoately abandoned. 

$4~.  Observntious n.cl.e talrcu a t  20 stations, from which the  positions of 138 points mere 

hrcn of trinugolntion cornplcted. olltaincd and GS Ilcigl~ts determined, over an area of 
63'3 sqrlnrc milrs, giving on all nveragc one point t o  

every six square miles of g r o t i ~ ~ d  and one height to  cvcry 10$ square miles. I n  addition t o  
this, approsirna1e tri:~ngnl:rtion was Inid out,, s ta t iol~s  sclected and cleared, :~nd poles fixed over 
all area of abont 2,600 square milcs, all of nrhicll will be lost. 

Cost of the scnsorl's oper:rtions. S5. l 'hr  total cost of the  season's operations 
amoi1111s to Its. .'U,hSG. 

l?' 
These rrsrtlts, considrril~g tlie rcry sllort firld scason and thc  estremely difficolt afid 

unhcnlthy na1u1.c~ of lllc grnnntl s~~rrr.!.etl, arc ~ : ~ t i s l l ~ ( ~ t o r y ,  : I I I ~  rcficct great  ercdit on the  zeal 
and cnergy of Oflici:~ting Dq>uty Supcr i~~ tcnden t  : I I I ~  Ilia iissistauts. 

Y(i. Conscqucnt on the orders 
Ite~loctio~i of tllr ntrcngtll or tlrc pnrtg. -- 

311.. I!. hlttinr, Asristant S(lrve~.ol.. 3rd gr:ldc. 
,, .I. Chcnncll, dil to.  .lth ,, 

Swb.S~irccjors.  
J:rnnrdnnmn. 
ltnr~~<~I~nn~lrv. 
L;lrul:~m hlt~homcd. 

of Government for tile rcdnction of t l ~ c  espentliture in  
this D~~~: i r l . n i cn t ,  tllc iissistnnt Sur\rryors and Sub- 
S ~ ~ r v c ~ o r s  n~nrgin:~lly nall~cd n.ercs from L11c 22nd April 
IS70 tra~rsfcrrccl t o  t , l~c  Iutlorc State  Railway for cm- 
p loy~nc l~ t  011 sr~rvey clrlty, :IIICI slruck of) the rolls of this 
Dclx~rln~cot .  T l ~ r  S:ttivc Doctor at.tncl~cd to t h e  par ty  
\v:ls nt t l ~ c  snmc tirnr tmnsl'crrcd bnrlr to  thc  3Icdical 
Dcpartmeut, and wit11 the exception of teu of the  



~ i a t i r c  establishment, \\.hose services wcre absolutely necessary in the recess, all thc remain(ler 
uferc discllarged. 

87. A s  i t  mas essential tha t  all t l ~ c  work of this survey sllould be completed and rendered 

ncccss d~~t i c s .  
by Octol)er, prior to tlic final disbandmeut of the party 
and transfer of the r e m a i n i ~ ; ~  Assistants to (Ither 

surveys, and as tlie ~>rofessional comp~~tat ions and mappillg rcmaiuing to be finished a t  the 
time of tbc snddcu decease of Rlr. ~ In l l i c ran  werc uuusually heavy, I directed Lieutenant 
31. T. Sale, IL. E., Oficiating Snperinteiident i n  charge NO. 4 Topogiaphical Survey, 1~110 

was a t  Rinssoo~ie on leave, to assist me in my oflice with the mapping of this party for the 
remainder of the recess. 

83. Frequent inspections of the party mere made by myself a t  nlnssoorie during the 
recess with great sa~isfaction. Tlie results acliievcd appeared to  me very creditable, and 
tlic state of the party, all tha t  could be wished for. All tlie usual computations have Leeu 
rendered iu clupiicate, together with- 

1 Volume (Fair) Genernl Report for Degrec Sl~ceta 1 nnd 2. 
4 Horizo~itnl Anglc Books, origiual nnd dul~licste. 
4 Vertical Angle Cooks, original nnd cluplicatc. 

22 Pages, lists nf villages. 
2 Charts of Trinngnlntion for Dcgrce Shecta 1 nnrl 2, (2 miles = 1 incli). 

13 Fielcl sections (original plane tablc slreets) of ISGD-70. 
2G Standard maps, scalc 1 mile z 1 iucli, scnsons ISGG to 1870. 
1 Fair copy plan of Pachmari Hill, scale 4 inches = 1 milc. 

89. All these records hare becn fiafcly lodged in my 0 t h .  The final report of the 
Hydrabad Surrey, a most voluminons record rel'erred to  in the 109th para. of my last report, 
has Lccn got  out of hand a t  head clnarters by Captain nlorr:iy, Assistant Surveyor General, to 
whom much credit is due for tlie able manner in \vllich h e  completed so heavy a tasl;. 

90. The Fair copies, st,andard maps of previoi~s seasons, liaving provet1 to be unsuited fbr 
pliotoziucogmpliic rcprodnction, and defective in thc delineation of this peculiarly difficnlt 
groiu~d in quest i~~n,  331. Girdlcsto~~e with liis reduccd cstal~lisli~nent uudcrtool; thc additional 
task of redran-ing the whole wries of nlnps, so as to ercurc unit'or~nity of csccution as well as 
tlie size and fulness of t,he sheets. For this purpose, a m a s t c ~ l i a n d  n7as neccssaly, and with the 
aid of Lieutenant If. T. Sale, n. E., \vl~ose talents as a l'opograpbical Draftsman arc of a high 
order, no less tban thirteen Iargc and full slicets mere redrawn in ntldition to those of scason 
1869-70.  The services ol' Licutennnt Snle d a r i ~ i g  his leave and for tlic remainder of the recess 
\rere thus utiliped in a most l~cncficial manner, and the result of Iris labors liavc elicited my 
cordial alq~rov;tl a ~ i d  :~ckoo\vledgn~e~its. 

91. Mr.  Atliiiison temporarily Icnt from tlie Rnjpootana Topographical Snrvc,~,  and 
JIessrs. Farrcll, Sc:i~il:~~i, A. Chenncll and J. H. 11-ilson, also ~ ~ - ~ r d c r c d  xood a d  iii contril~ut- 
i!~g to the rcdmwing of some of these sbccts. Thcse iissistants arc rcported on iu very com- 
mcndntory terms. 

92. The whole of tlic Fair Slnndard Sheets of this Siir\ley Tor the entire Sautlipoora 
R a ~ i g e  have tlius Lecn admir:~l)ly csccuted, anti are fair spccimc~is of good topographical 
delineation. 

93. By the close of October, No. 2 T n p o g ~ ~ a ~ ~ l ~ i c a l  Party was altogether broltcn up a ~ i d  
clisposcd of. The nccoulits wcrc closctl, the Ordnalicc storcs and camp equipage twns- 
fcrred to No.  4 l'ollo,ql;~pl~icaI Party, wliich rccluircd such atlditiolis a~ i t l  found t l ~ e m  co~lvc- 
~i icnt ly p l a c ~ l  a t  Jul~l~rill~orc. AII*SSI.S. E'arrell :111d Scn~~la l i  ~verc postcd to No. 1 Party, Gmnlior 
and Central India Tnp~qr :~ l~ l i i c :~I  S ~ ~ r r c y ,  i\ir. J. Cbe~incll to No. 5 Rnndelcund Pnrt,y, Mr. 
11-ilson,. Junior, a1111 S~~l~-Sur\-r!-or Shvili Omcr to No. 4 Party, Chota-Nagpore Division 
Survey, mid the rcrn:~i~~dcu of the hTativc cst:lI~lishment mas discharged. 

91,. T l ~ e  (:ov~.rnmc~it of Bornl~ay Ii:irina nsl;cd for the eerriccn of an experienced officer 
1;1r the sul.\.cy of tlic Bahrein ancl Kliat,iff Straits in 

T~.nn. r~r  o l  >II. .  (:ir~II<,stol~c to tl~r Uolnlnn~- 
hlnrinc IJclrortmrnt. tllc 1'cl.siali (;ulf, I recommciit~cd the employment of 

Mr.  C3irdl1~sto1ic on tliis dutS, ant1 tlic (;ovcrnmcnt of 
111tlia has licc~i plcnscd to s:~l~l.tio~l" his trnnder tempo- . T Y ~ P  Hnme ncp:~rtrnc~~t, Xolilicslion 

h'o. ,415, glatcd 31st Vrtobcr 18i0. 
r:~rily 1n11 ~ I I C  co~idition tlint lir 1i1ay rcvcrt, if IICCCSS:I~., 

to his 1,lnce in t.hc I)cpsrtment, nPiin. 

05. I cannot l l r rn~i t  31r. G i r t l l ~ ~ t o n r  lo Icavc this Dcpartmcnt crcn for a t i ~ n c  mithor~t 
rccorlling thc Ligb scnsc I entcrtaiti of liis profcr;siou:~l abilities and vnlual)lc sc~.viccs. I greatly 



renrct tlic loss of this nfficer's services i n  the  Department, wlicrc hc had gained ripc experience 
aud  used it with the  utmost zeal and good eKect. A consl:~nt spcctntor in hi8 office dur ing 
the  rccess a t  Mussooric, I had thc  best opl)ortunitics for ol)scrving t l ~ c  cxccllcr~t mode in  
which he carried on all his duties, and I have every hope tha t  11e may angiu be permitted t o  
conduct topogmphical surveys under m y  commantl. 

96. Extracts f~.om Mr.  Girdlestonc's report dcscriptivc of t hc  country survcycd nnd its 
resonrces, sonic uotes on tlie Balnqhat District, as  well as  notes Ly Mr.  Assistant Surveyor 
ScanIan on the " Bha~ias"  inhabiting a portion of t he  Sauthpoora Range, arc given in t he  
Appeudix. 

NO. 3.-TOPOGRAPHICAL PARTY. 

97. The very wild and unhealthy nature of t he  cotuntry th roug l~  ml~ich lhc  oper- 
N n ~ r r ~  STATE% atiousor this survey party bas estcuded 

Ihlnhnndg, Knsipur nnd nnstnr of Cel~trnl Provinecs; ,Tcg. Inally years l'astl llas aln':l).s 
poor rind ll;nncl~ln~t:~ OF ~ I I C  Viz ;~gn l~n tnm Agclley, rind ~ ~ d d ~ .  dered i t  dcsirablc t o  adopt cvery 
Kinlldy nud 1'orln.liinlidy of t l~c  O ~ I I ~ C I I I I  Agency. ~~rccaut iol lary  measure to  protcct the  

S r n ~ s a ~ n  OF TnE PARTY. estnblish~ncnt from lunduc exposure i n  
Coloucl a. H. Saston, Deputy Supdt.. 1st Ornde, in cllnrge. t h e  jungles, while miasmatic infueuces 

Snrceyorr. Sq. Jliles. are most active, hence the  actual work- 
nrr. R. \v. CI~CW, 4t11 g ~ ~ d c  ... 2307 nlso i n g  or field season has ncrer  csceeded 
nrr. J. H:IIIICT, ~ t b  grndc ... ... 172 1 i~~trinrgulnti~~g fo r~ r  r n ~ i ~ l h s ,  or from January to May. 

Ass i s ln~r l  S~~rueyors. ):llld ~ ~ ~ ~ c I . P o I u ~ -  It has 1il;cwisc been absolutely necessary 
BIr. J. A. IIny. 1st glndc ... ... lB2j i ~ ~ g  points. lo  recruit t he  hcalth and vigor of tlie 
311. F. Adnlns, 1 s t  ~.rnde ... ... 224 
Y r. T. Cliandi~ts, 211d ~ m d c  ... ... 212 

subordinates hy sending them to n hill 
Air. W. I.'. llettigrr\v, 3rd grndo ... 260 climate for the  recess, whel-c t he  ill 
n11.. I\'. S. Ilnrort, 3rd grndc ... l i 0  erects  or thcir life i n  t he  jungles can 
Blr. A. Cooper, 4th grade ... ... 186 be counteracted. D ~ u i u g  the  seasoll 

Srcb-Surseyors. uuder review, the  party al'ter recessing 
Ilr. n. Trerr.mnn ... ... 261 a t  Ootacamund asselnl~led under Colonel 
111. E Atli i l ls  ... ... 281 
Blr. J. JIcCny ... ... 161 

(;. I-I. Saxton, Deputy Supcriutend- 
- ent., 1st grade, at  l'izianagmm, and 

TOTAL ... 2,372 s t :~r ted for t he  field by  the  middle of - - December. 

9s. The attcntiou of the  Deputy Super intende~i t  n7as first directed to  t l ~ r  completion of t he  

Trinngulntion. t r i a~~gu la t ion  for t he  small onsar\~cyed portion of t he  
S :~ora  Hills, situated immediatcly north of Purla- 

Kinlidy the  Gnn,jn~n Agency, i u l ~ ~ b i t e d  by  nd t l  Saors  tril~es, a small t rac t  \ v l~ i c l~  ])as 
lemnillcd so long a b1:unl; in tlic map owing to the  political and o t l ~ c r  difficulties a t tending i t s  

snr\.ey. This small area ot' abont 600 square miles nrss s~~ccc.ssl'ully trinngulatcd by  
~ ~ l ~ ~ ~ ~ l  Saxton himself, and a vcry interesting description of these bills and of t he  rcccption 
Ile with from the  i~~l ia l~iknnts ,  by Colo~lel G. I-I. Saxton, is givcn in the  Appcudis of this 
rel,Ort. Tn addition to tbis triangulation, points were f s c d  by inte~:polation from statit3ns 
\\~itlrill thc  worlc of previotls season, i n  wl~ich duty, the  Deputy S u p c r l ~ r t e n d e ~ ~ t  was aided by  
IIcssrs. Cl~ew,  IIarpcr and May. 

99. Obsersat ion~ mcrc mndc a t  80 stations, from mhicl~ t l ~ e  positious of 167 points and 
the  heights of 140 points were trigouon~etricnlly determined. 

100. Thc  urea of which the  topography has Lcen dclineatrd 13)' iu two dctncbcd I)locks, 
bu t  iu con t inan t io~~  of t bc  detail survey of t l ~ c  previoos 

Scnqon'a ont.tun~ of topogrnpl~y. scason. The castern portion sitn:rtecl l~ctmccn Lat i tude 
19"-.1,5' and 19"-25') Longitude 83"-26' and 83'-15', eu~hmcctl a cnnsidcr:~l~lc part of tlle 
~ l c l ) c ~ ~ d c n c ~  of Jeypoor In thc  Vizag:~patnm Ageucy, t hc  mcstcrn hlccli incl~ldcd chicfly par- 
tions ,lf Bustar mitl estates appcrktining to  it, i n  t hc  Ccntrsl Provinces, brtmeen La t i t n l c  
1n0-;(O' and 19", Longitude 81"-90' nu11 42"-15'. T l ~ c  total arca accom~~lir;l~ctl  is 2,372 ~(11131.e 
miles, as  debailcd on tllc 1 s t  p:lrn., whic11 Colonel Santon states has I)een rye11 dclincnted. 
\ral.io,ls tests wcrc apl)licrl to cbeck the  accuracy of the details \\-it11 fairly satisf:~ctory 
rcsnlts. 



101.  I n  para. l%% of m y  last Administration Report (season 1868-69), I remarketl on the 
dcsirallility of .connecting the  old trinngul:~tion and survey of the  Neilgherry Mountains by 
the  late Licutcnant Colonel Oucl~tcrlony, a s  well a s  thc  new survey of Ootncamund now in an 
ndvance stntc nndcr t l ~ e  Madrns Re\,enue Sllrvey O&cers with the  Great  l'riangolation of India 
now in actual progress, and I mentioned t h : ~ t  Colonel Saston llnd been d i~ee ted  to devote t h ~  - - - - - -. . - 

Hou~c Dcpnrtmcnt, No. A dnted 2nd Aug. montlls of April  and May  before the  setting in of t l ~ e  
- --- ~ 8 9 ,  n~onsoon in  order t o  effect this. This question formed 
IU~U. t he  subject of a. reference from t h e  Iihadras Govern- 
ment, and was fully reported on in m y  letter marginally noted. 

103. By the  cnd of May, the  party liad mnrched back l o  Vizagnpntam, the  nearest sea 

Rcccs  duties. port, retnrnecl by stcnmer to hlndras and commenced 
recess duties a t  Ootcrcnmnud. The  follo\ving maps 

and professional computations mere eomplcted :- 

Conipntntions of triangles in  t~~il~licnte. 
Ditto of Intitudes and longitudes in  duplicate. 
Ditto of I~eights in duplicnte. 

Synopsis shcets and nll)l~:~Lctici~I lints of lxtitudes and longitudes in triplicate. 
Angle Looks (Horizonti~l niid Verticnl) 317 pages (duplicate). 

Jlapping. 
Standnrd sheets (1 inch) completed ... ... ,.. ... 3 

Ditto complctetl in part ns far as survey has progressed ... G 
Charts of trinng~~lntiou (fair) 2 miles = I inch ... . . . ... 2 

Ditto ditto for Officc record ... ... ... 2 

103. The  Deputy Superintendent reports t h a t  no arrears of worlc exist in his office. 

104. T h e  total cost of the  season's operations, inclusive of all el~arges, amounts to Rs. 
Cost of the senson's operntions. 6-k,4,31, w l~ ieh  is larger thau h a t  of other parties, owing 

chiefly to  the higher cost of superiuteudenee. 

105. T h e  results of the  scason's sorrcv,  ciz. .  600 souare miles of trinneulation and 2.372 
d ,  r " 

sqi~nre  miles of topographical dclincation, though naf 
Gcnernl Rcrnnrks nod proprnnlme for the 

cnsl~iug ECIISUII. 
Inrge, is fhir for the  country in  qnestion, as much as is 
to  be exnccted r l u r i n ~  so shor t  a field season and sucll 

- 1 - - - - ~ -  -- ,7 - -  

difficult and unliealtliy ground. The  triangulntinn of previous sensons in advance of topo- 
gmpby  is large, nearly 8,200 square miles, and ~ v i t h  futurc arlditions Ly i11tc:rpolnting points 
from stations visited in the  course of thc  Dcpnty Snperintendent's progrcss, scason by season, 
n,hile inspecting his plnne t a l~ lc  surveyors, will f i ~ r ~ ~ i r l l  a n  ample basis for the topograpliy of 
the  next three seasons, so that ,  no further triangulation is immediately necessary. 

106. The  detail stirveyors will, dur ing thc  ensuing season, be divided into two parties; one, 
cons i s t~ng  of four Ass~s tan t  Surveyo~s,  \\,111 complcte thc  t,tpography of the  Saorn Hills, and 
the  secon(l par ty  will occrlpy ground in Jeypoor and i ts  depeudencics, betwec~i  tlie meiidians 
of 52" nut1 63" and the parallels of 18"-16' aud 18"-15'. 

107 .  Colonel Saxton rrports favorallly of all the  Snrveyors and Assistants under his orders, 
and spcci:~lly n i c n t i ~ ~ n s  3x1.. CIIC\\,, IVIIO 113s rendered him good aid both in  field and rcccss 
duties. Mr .  Cooper, l l ss is ta l~t  S u r v c ~ o r ,  4 th  Grade, has Lecn prornoted to 3rd Grade from the 
1 s t  January 1871. 

1 M r .  TV. S.  B;trnc%t, 3rd C;radc Assislnnt Surveyor, transferred to  this party from the 
late Pegu S n r ~ r y ,  Ilcins Sro~n ;igc autl ill I ~ e a l t l ~  unlit for active duty, mas, on thc return of the  
],arty t o  rccess c,nartel.s, rccommcl~tlctl for a s~~l,cr:cnnuntion pension, and a\v:~its t.lw orders of 

G n v c r ~ ~ m c n t .  Biessrs. 11. Tremmnll and K.  Atliinn, Sub- 
rill.. If. Tr~,wmnn. I l i l l ~  Scptrlnllr~. 1HiO. 
hlr.  1;. Atki119, 1st ScpCc~nl,~r l&ii(~, S ~ ~ r v e y o r s ,  resigned from t l ~ e  dates specfied oppcsite their 

names in thc margin. 

109. h l r .  J. hJcCny, S~~I~-Surv ry rw,  I I ~ R  hecn promotcd to 4th  Gmdc  Probntlo~inrg Assintnnt 
S ~ ~ r v c y o r ,  :~nd  trn~~hferl.cd t o  No. 6 'I'ctl11~y1:1phicd Party, Khasiuaud Garrow Iiills Survcy, from 
t h e  I st Dcccnibcr. 



110. The abolitiou of No. 2 Topographical lJarty, Central Provinces S ~ ~ r v e y ,  having 1)een 
NATIVE  STATE^. decided on (as dctailccl in tllc ltcport 

Sirgon,jnl~, d ~ ~ r l ~ p o o ~  nnd  01111gpoor of Cl~otn.Nngpore Dlvinion, of No. 2 Party, 1Jal:ls. 86 and S7), i t  
Irmv~.r ~ ' ~ O P ~ I I P U ~ ;  'Tnlonli S011ng1~00r 01 R c ~ Y I , ~ ,  \\.it11 tltc Nnti\.e n,as ncccssary tlltlt tile operations State of Iiai:.llllr ~ n l r c l  llortl~eru portion of District Uelaspoor 
i l l  tbe Ccntrnl I'l.ovinccs. of t l~ i s  pnrty, w11icl1 were fast d r a ~ r i c g  

STnl:aol.n TllE PAILTP, sq,lnre nlllcs to a closc in the Chota-Nagpore Diri- 
Trin~tgo- TO~)O. sion, shi,uld c o n t i n ~ ~ e  fiystematically 
I:ltioll. gl.ill)l~y. ~ ~ ~ t ~ v a r t l s ,  so as t u  cmbracc the country Lieat. nr. T. Snlc, n. E., OQ. UCW. Sl~pdt., 3d 

gmdc, in cll!)rge ... .,, z900 None, betnSec~1 Dl~olrar and Korca of Chota- 
Ssrcr.qors. Nagl~orc and tlre hTerl~ud~ln ltivcr, corn- 

Mr. G. A. l\lcC.ill, 3rd ~ r t ~ d e  ... ... 640 289 prieing thc Talool; of Sohazpoor (traus- 
,, J. \':~l~derputt. .It11 gl.sdc, nssistcd Licut. 

Snle iu trit!l~gul:~ting ... . . . . . .  141 
ferred Ijy British Go\.crun~ent to the 

d r s i v l n l ~ l  Sarreyors. 
Mallarnja of Rcw:ili) nntl the nl~rthertl 

nrr. A. G. nrjntt, 211rl gril,le ... . . . . . .  453 and hilly port,ions of the district of .. A.  Jnmw. 2 1 ~ 1  ,, ... . . . . . .  628 Helaspoor and the Zcmiodarecs and 
,, .I. A. Il~trlicr. 31x1 ,, ... . . . . . .  
, a. c 4th ,, a99 Nativc Estates attncl~cd to it, to- ... . . . . . .  
,, 1.. R. L. O\\.e11,4tll ,, ... . . . . . .  gether ~vitli  the districts of hiandla 

Sub-Surr~yorr. in tlic Central Provinces ; for all of 
niboo nr. s. nutt ... ... , . 424 which a first survey is iulperat,ivcly .. ~ . n u l t  ... ... . . . . . .  256 called for, as thc country is scarcely, ... Eusut Ghoriff ... . . . . . .  

400 if a t  :dl, rcprescntcd on our maps -- --A 

... TOTAL 8,440 3,373 owing to its iusalul~rious, wild aud 
-- dificult nature. 

111. The officer iu cha1.p of this party mas therefore instructed to continuc the triangu- 
Trinogulntion con~plctnl. Iation, which during previous seasons had been com- 

pletcd up to tlre nres~ern limits of Korea, Bholrar, 
Sirgoo.ja11, kc., of the Chota-Na.gpore Division, and in duc connection with tlrc triangulation of 
tlre Gnnjam and Orissa Party in  the Native States of I<orbu, lE:~igLur, &c., into the couutry 
nhovc clescrihcd. A scries of triangles estcoding lo~~gitntliually from al~ont  the meridian of 
89"=4,0' to that  of 81°=15', and bctn.eeu the p:~mllels of 2&'=80' and 2:_)"=18' \\,as completed, 
covering an area of 3,4,4,0 square milcs across Sol~ngpoor and the Unilnr~rkuntuclr Rangc or 
plateau. Frorn this mnge which is formed of n series of pcrfcctly flat tol~l)cd, broad (in some 
placcs sercrnl milcs I~roatl) fo~rst-clad hills running in sevcral ~rur:~llcl rangcs so near togetlrer, tha t  
the series of tri:inglcs conld not 11e c:~rricd from mnae to I . : I I I ~ ~ ,  :lad of so ~uniTrm a I~cight, that 
i t  \\,as inipossible to see over the intcrvcuinji rnnge. To\\-ards tllr nortl~rr:~rtls, I~o\vevcr, the 
Umrnur l iun t~~c l  H a ~ ~ g e ,  or ratlier p l :~ t~ao  country, is more bmkrn, ;nld by divcrtiug t l ~ c  series 
:I lit,tle to tlrc nortll, tile diflienlty \\,as overcome, and finally by a few large aud \re11 conditioned 
triangles the series \vas carried ~ r c l l  iuto tlie Rlaudla District,. 

112. This trinngolation mill hercnfter be continued uutil i t  closes on tlre Jubbulpore series 
of the G r m t  Trigonomctrical Survey on about tlre meridian of RO", t\rl~icli brings i t  into 
contact wit11 thc ltcvenuc Survey of the districts of Jubbulporc and Sconee already completed. 

113. Obscrvntions were taken a t  60 stations, from \vhich 2 G G  points nrcre laid down and 
72 hcigllts of useft11 obligatory points were trigonometric:illy determi~~ed.  

114. Tho topography completcd mas situated chiefly mithin t l ~ e  Cliotn-Nagporc division 
in the Native States of Sirpl!j:tl~, J ~ ~ s h l ~ o r c ,  Oodrypore 

Alnoi~nt of finnl topogrnpl~y executed. nnd Gaugl)ore, wit11 :I sm:~ll l~orlion of' tllr G u ~ j : ~ t  State  
of Haigor acI.joining the Bc~lnspoor 1)ihtrict of the Central 

Provinces. A descript,ion of the nature of tlie c o u ~ ~ t r y  pnsscd Invcr will be found in the Appcn- 
dix extracted from the O f i c i n t i n ~  Dcputy Snperintendeut's report. At,l:~s Slrcotu Nos. 90 and 105  
are matcri:~lly l)enc.fittcd, and the latter almost entirely filled up, leaving Ilnt a very small urea 
t,o coml)lctc tho sout11-nrcst corner of the Chota-Nogliore Divis i~n,  alrd to I'orm a proper junc- 
tion wit11 tlrc old (ia~ijam and Orissa Division Survey. Thc total ;trra of final survcy completcd 
:rmounts to 3,373 6qa:lrc miles, as dctailed in pam. 110. 

116. Licutcnant Snlc reports t,lrat the quality of the detail topographical survey executed 
is good, and l~ns  bccn very carcf~~lly testcd in the field. 

116. The total cost of the season's operations amounts to Rs. 4.3,763, inclusive of the 
Cost of tl~c scnsou's operations. cost of tri:~ugnlation in :~dvance of topography. 

117. Arter n long n~:~rcll through the extreme Icngtl~ of t l ~ c  IXvision, the entire party 
Rcccss dlllics. 

rcaclrcd recess cluartcrs a t  l)oruudnlr late in the month 
of May. T l ~ i s  scuvcy having now cxtcndcd so far 

west\vards, and occullicd the Ccntral Prvviuces jurisdiction, the head qunrters for recess will 



hc rcmovcrl for t h e  futnre; Jubbnlporc fnrming the rendezvous and most convcnient depat to 
march from. The rccess duties will I)e removed to Mussoorie, where i t  is most desirable tiot 
o111y to r c c ~ u i t  the Iiealth of the party, for so many years isolated in unhealthy tracts, I)at for 
the 1i11r1)owsnf departmental supervision and amalga~nation with othcr esccotives, whereby 
alnnc excellence of style and uuiformity of rendering the results for pnblication can be 
attained. 

118. The us~lal professional computations and fair mapping have been completed, viz. :- 

2 IInrizontal Anglc Books in duplicate. 
2 Vrrticnl. ditto ditto. 
C o ~ n l ~ ~ h t i o n s  of princip:ll and secondary trinngles, latitudes, longitndcs and hci,oIlts, wit], 

synopsis of rcsrllts, (duplicate). 
Comlwti~tions of principal nncl sccoudaly trLungles, Intitoden, longitrldes and !\eights, witll 

synopsis of results, fair for Gene~nl Report volmne copied in part. 

ilIripping, 
Stnrdnrd Sheets (1 inch) ... ... ... ... 9 
Ehngger:~tr~l for rednctiou ( 1  inch) ... ... ... ... 1 
CLt~rt of Tri:~nguLtion, scale 4 miles = 1 inch ... ... ... 2 

119. Duriu: thc field season, the health of the party was not so good as usual, partly 
caused by the latet~ess of thc railby season of ISGO and partly I J ~  the unnsual amount of rail1 
which rell in the cold weatller, but principally by the vcry nnhe:tlthy nature of tlie country 
nntllcr survey. The jungles of Mnhtin and Northern Belaspoor have an evil reputation, and 
altho~lqh tlicrc mere 110 cases of a very malignanl type of fever, yet there mas scarcely a single 
itidivith~al in the Dcputy Soperintcndeut's camp who escaper1 without bcing more or less 
att:icked, and in most cases by a fever over which quinine seemed to have no effect. The 
healthy plateall of the  Chota-Nagpore L)ivision having been left behind, greater difficult~es 
havc to be espectcd, Lteutenant Salc states, both in the nature of the ground to be surveyed, 
the Lenlth of the Surveyors and the supply of labor, than hitherto experienced. 

120. Lieotcnant M. T.  Sale, the Officer in charge, suffered severely from the effects of 
malarious fever contracted in the jungles above clescr~bed, and was consequently compelled to 
scrlc complete change of air, for which purpose he obtained two months' pr~vilege leave to visit 
Alossoorie; I thererore aeailcd myself of his presence with the other Topograp l i i~ l  Parties 
~.cccssing In the hills, to procure his assistance in the completion of the fair mapping and 
redra \ \~ng  of several sheers of the late Alr. hlnlheran's Survey for t h c  reasons already ex- 
plained 111 pala. 90 of this report, ant1 the aid thus rendered by Lieutenant Salc has proved 
most advantagcoos in every way, and mill enable me to publish new editions of the ~v l~o le  of 
thc Sauthpoora range sheets iu  a greatly improvcd form and in one \uniform style. 

121. Dnring the employment of Lieutenant Sale on tlie above duty from Jt111e to Octol~cr, 
thc rnntinc recess worli a t  Dorundnh mas conductcd under the immediate snpert~~tendence of 
311.. G. A. AIcGIII, the Senior Surveyor attachcd to thc party, with great judgmcnt a1111 dis- 
crrtion. Lieutenant Salc remarlts in high terms of praise of Mr.  McGill, ant1 the efficient 
asq~stancc he renders both in field and recess duties a t  all times. Mr. Mc(;ill having also 
clualified I)y length of service, mas promoted to fill an existring vacancy from 3rd to 2nd Gratle 
Surve~-or liom the 1st  January. Mr .  A .  James has also been reported very favorably on, and 
was promoted from 3rd Grade to 2nd Gmde Assistant from the l s t o f  September 1870, having 
servctl three years and eight months in his old grade. 

122. T l ~ c  rcsnlts ol)tained, viz., 3,440 q u a r e  miles of triangulntion in advance and 3,373 

Gcncml mmlrks on tile senson,s out-tum. 
q11:1re m ~ l e s  of t ~ ~ o g ~ a p h ~ c a l  delineation, is cxceeditigly 
good ; in silcl~ e country, alarger out-torn coultl not have 

I~ccn expcrtetl cven under more favoral)le circl~mstanccs, which is highly crcdital~le to  
Lics~ltcnnnt Sale's cxertions. The expenditure of the party has also been well coutrollctl, and 
contrasts favorably ~ v i t h  that  of prcvious seasons. 

123. The tr i~ugnlat ion during the ensuing season will l ~ e  extended northwards from the 

propm,nme mr c,llTellt ficlll senson. 
paml[el of 29"-15' through the Talook of Sohagpoor be- 
lonpinm to tlie Nativc State of Itcwah. null will connect - - -~ o - ~  c - -  - ~ - ~ ~ 

with t l ~ c  triang~llntion of No. 5 Topographical Party, Rewall Survey, a l~ou t  the parallel 
cbf 23"-45'. The tlctnil parties mill be cml, l~~yed in the northern portion of the Belaspoor 
District I)ct\vecn llle mcritlians of 83" and 83" and north of Korba and Tartoma. 

124. Alnjor O.  C. Deprce, Deputy Soperintcndcnt, l r t  ~ r a t l c ,  who had for many years 
condoctetl the npcm1inn.i OF this party, returncd frorn 

n r~n r t l " ru t  Nntificntion No. 483, flIrlollqh on the 'Jth Dcccml,er 1870, \VM re-pout~d to 
doted 30th Drcc~alter 1870. 

t h ~ s  p:~rty, relicvcd Lieotcnaut Sale on the 9th Dcceml)er 
1870, and is uo~v  conducting the opcmtious. 



2 Owing to the r educ t io~~  of the Department for financial rcasons, Lieutcnnnt Sale's 
transfer to the Pnl)lic Works Department has been 

Dcpnrtl'lellt, 3231 hted 31st sanctioned by Governrncnt from the month of March 
, \ ~ ~ g e r t  1870. 

next, and Ilc is,  ending his transfer, employed a t  m y  
11c:ld quarters in redrawing the hilly ground of a few of the remaining fair maps of No. 4 
Tol>oqral>l~ienl Party, Ccntral Provinces Sorvcy, n duty for which his artistic talents as a 
clclineator of ground specially qual~fy him. I avail myself of this opportunity to  bring to  the  
favoral~lc notice of Government the good services rendcrctl by Licutcnant Sale during the  
4f  years he has been attachcd to the Topographical Survey Departme~rt.  H e  ~~ossesses snperior 
~~rofessional quslilicntions, and hns always proved himself n valrlnblc e s e c ~ ~ t i v e  officer. Hin 
mcll known tnlents as a topographer have bccn turned to excellent account in  training 
sa l~ord~na tcs  and improv~ng thc style of mapping of l ~ o t l ~  No. 4 and  No. 2 Parties, and I 
regret exceedingly the loss of his serviccs to t h ~ s  Dopartmcnt. 

126. Cnptnin W. F. Badgley, Assistant Snperintcndcnt, having ret~irnctl from furlough* 

,,. No. 1230, dnted 23rd Dcecnlber 868. 
on the 20th Jann:lry, has been posted to  this  party, 
which required a Military Assistant. 

No. 5.-TOPOGRAPHICAL PARTY. 

127. The operations of this par ty  for the season 

~ U N ~ E L A  STATRE. 
Pu~~~nnh.  Chutterpoor, ni,jnw\.nr, Adjcgurb, Jusso nnd Chirknrce. 

' STRRN~TU OF TUB PA~TY. Sq. JIiles. 
Cnpt. R. V. Ifiddcll, n. E., Dy. Supdt., 3rd gmdc, in 

clrnrge. 
1,icut. J. R. \Vilmcr, Pral~ntio~~nry i\sst. Supdt. ... 116 

Surveyor. 
... nrl., A .  Cllnmnrett, 2nd grade ... ... 334 

Ant .  Snrueyors. 
... Xlr. A. J. \Vileon, 1st pride ... ... 338 .. C. F. Hnmcr, 2nd gr:~dc ... ... ... 104 

,, C. Kirk, 3rd grndc ... ... ... 259 
... ,, E. A. \\'ninrigl~t, 3rd grndc ,.. ... 271 ... ., 11. R i t r l ~ c ~ ~ ,  .It11 grndc ... ... 2 i l  
... .. \V. H. Lilley, 4th grade ,.. ... 240 

Wtb-S,r,.oeyors. 
Nnhrc Rux ... ... ... ... 333 

under review lay mitbin the  Native 
States of Bundelcnntl marginally 
named ; the  topographical details taken 
up extended westwards from Longitude 
8O0=30', between the parallels of 
23"=50' and 25", and the  triangulation 
i n  advauce mas estendcd n,cstn,ards 
from Longitude 90" to 79' I~etween the  
parallels of 24" and 25"=16'. 

128. The petty states through 
n~hich the  survey mas carried bad been 
snffering during the  past year from 
famine, and a good dcnl of sicltness 
prevailed in some portions of the  
conntry. The gronnd was difficult for 
detail survcy, being a succession of 
long, parallel, forest-clad ridges and 
vallcys, running from north-east to  
sootll-west, formed I)y tlie Br~ndair ant1 
Bindaichal Hills, throngh wllicl~ the  
Cane or ICian, Patna, Sonar and Hiarmi 
Rivcrs rnn. a tract which r e ~ ~ n i r e d  
careful survcy on get t ing a t  tbc  details. 

129. The arca of topography complctcd covers 2,959 sqnare miles, in addition to  nrl~ich tnw 

Areo topog~nphicnllg delillrnted. large scale surveys (12 inches to the  mile) of the forts 
and lomns of Puunall and A(1,jegnrh have beeu com- 

I,lctetl. The  topogmphy was cnrefi~lly testcd and examined in the ficltl by checlr routes, and 
thc D e p n ~ y  Superintcndcot in charge reports vcry f a v o r a l ~ l ~  of t l ~ e  accuracy of the work. 

130. The triangulation mas compl~ted over an a r m  of 3,052" square miles, of which 700 

Trinngalalion ill advance. sr111are miles had bccn partially fixed and laid ont during 
sq. Irilcr. the  pre\ f iou~ season. T h e  pointa in  advance are there- 

*Ry Cnl,l:~in Riddell ... , ,  1 f o r ~  nmple. 
liy I , i ~ ~ u ~ ~ ~ ~ ~ : ~ n t  \\'il11lar ,., .. 716 
Mr. (%Im~n81rctt ... ... 600 
,, Hon~cr . , . ... 770 131. Observations mere taken a t  5fi stations, from - nrhich 325 positions were determinrd, or one point to  

'rOTj\L . . .9 ,052 cvery 9$ sqnare miles of ground;  872 heiglrts mere - - trigonon~rtrically determined, of nrhich 220 were of 
olvligntory points, t,he gcncrnl average being one elcvatioll for every 34 square miles. 



132. The usual l~rofcssional computations in dnplicnte, with the excelhion of the angle 
bool<s, n.hich still remaill for transcript, mere completed 

Reccsn svork during the recess, eiz. :- 

2 Sets c o m p ~ ~ ~ ~ t i o n s  of triangles, latitudes and lo~~gitucles of 1st and 2nd c las  8econclarp 
points, compr~tnt,ions of heigl~ts. 

1 Fair copy Gcneral Rcport, volume 11, for half Degree Sheete X and XI. 

ivaps and Cl~arts. 

8 Fair standard maps (scnle 1 n~ile  = 1 inch). 
2 I'lz~nu of Adjegwh nncl Punnal~ (sale  12 inches = 1 mile). 
2 Charts of tl.ianguLtion (scnle 2 miles = 1 inch). 

81 Published slreets (1 inch) of Remah aud Buntlelcand, colored. 

133. The total cost of the senson's operations amoullts to  Rs. 55,267-5 on the out-tom 
Cost of tho senson's opcrntions. of final survey and triangulation iu advance. 

134. This party has crecuted a very full season's morlc a t  a verv moderate cost. Csntnin - --I -....- 
Opinion on tllc senson's work.  idd dell has carefully supcAised the ~vorlr of hiy 

subordinates, and taken an active share in both ficld and 
reccss duties, and the very moderate cost attained is entirely due to his exertions in keeping 
down the expenditure of the  party in the field. 

135. The progress of the recess duties mas carefully matcl~ccl by myself, and frequent 

Inspection of tbc pnrty. 
inspections madc of the office of' this party mith great 
satisfaction, and I have full rcliauce on the geueral 

results which have been very admirably Lrought up, displaying great care and judgment on 
the part of the officer in  command, as nrcll as laudable zeal and assiduity on the part of thc 
subordinates. T l ~ e  amount of work rendered, proving a very arduous season's labors. 

136. The Deput.y Superintendent reports in favorable terms of the services rendered bv - -  - 
Lieutenant J. R. Wilmer, Probat ionay ~ssis talyt  

Home Dcpartnlent, No. 276, dntcd the 24t'1 Superintendent, who was pouted to the Department A,,",.s+. 1 Rf:Q .."CI""" *l"". 

noder the orders of Goverument marginally noted. This 
was Lieutenant Wilmer's first season in the ficld, and dorinrr it .  he has ablv assisted Cantnin 

0 ,  - L -  

Riddell in every duty connected mith the ~vorliing of a survey party in  clihicult ground, and 
has tnk-cu a full share during the recess in  tbe season's fair mapping and professional compnh- 
tions. This promising officer having passed n most successful examination on the completio~~ 

of his year's probation, was confirmed in his appoint- 
ne~nl'tnlent, 3280, ment from the 28th August 1870 by the orders of tile thc 21st Novclnbcr 1870. 

Ciovernmcnt of India noted in the margin. 

137.  M r .  A. Chamarett, 2nd Grade Surveyor, has  rendcrcd very efficient service, and the 
Deputy Superintendent reports in  high terms of praise of the satisfactory ant1 able mauncr in 
which this Surveyor has assisted him. 

138. Mr.  Chamarett, after 18 years' arclnous field service, has bcen transferrcd to do dnty 
in my Head Quarters Ofice, to assist iu  the dlnwil~g,  compiling and geographical es- 
amining branch, where the services of propcrly qualificcl aud cxl)cricnced Surveyors are much 
needed. 

139. During the currcnt season, this party mill complete the topography of the unsnrvcyed 
portion of the Native States in B~indelcnnd, between tlrc 

Fntorc opcrotions of thc pnrty. meridians of 7!1° and 80", conncctinji on thc north 
with tllc H~~meer]>oor and Banda Districts of the North-West Provinces, on the west with the 
portions of Jh:~r~sc.c, together with Jeithpoor and Maho11a Pergunnah~,  and interlaced ~ o r t i o n s  of 
Oorcha ant1 Chnrlcnrce, Bnndcla Stntcs, executed I)y the Revenue Survey Branch, under the latc 
Licutcnant Rrlrgcsn in 1857, and on thc south with tlw districts of S a u ~ o r  and D~~rno l l  of thc 
Cc~ltral  Provinccn, the revenue survcy of which is also completed. Thc wholc of Rewall and 
Bnndelcund of the Ccntral India Agcncy mill thus he provided for, fillillg up gaps in the 
Atlas of Indin, which have so long remained blank in Sheets Nos. 69, 70, 39. 

1.10. The extension of the operations of t l ~ i s  party to the Uhopnl State, undcr the Ccntral 
India Agcncy, 11avi11~ bccn approved by Govcromcnt 

Home Drpnrtlnent Order, No. 413, orders margin;dly cited, and the Dcputy Snpcrintendcnt 
(lntcd B t l ~  Octol~er 1870. having madc arrangements for the accornplisl~mcnt of 
tile topop-+phical det:~ils of the entire rlnsurveycd area in Bundclcund by thc bulk of his cstnb- 
lislrn~cnt, under hie Military Assistnnt, has broken ground himself iu Bhopal, and commenced 



t r iaugr~la t ing in advance in  this Native Sta te  from t,hc cast, emanating from the  Great  Longi- 
tudinal and Great  Arc Series of triangulation of the Grcat 1'1igono1netrical Survey, ne:lr the 
Saugor boundary, from wl~ich limit,, a nclv division has hcen formed for the  p:~rty, I~o~lntled Iby the  
parallel of 2 3 q  Nort , l~  Lstilude, joining on the  1s t  divisinn, Ci\valio~- Survey, :IS \\,ell as ~rrith the  
7 th  division, Rajl)o$~tan:l Survey, and extending ~outhmart ls  to the  parallel of 21"-50' to t he  
northeru limits of Khantleish, embracing mest~vartls ~)ortions of Holk-ar's territory, Indore, 
Rlhow, Dbar, Amjhcra, kc., to the  meridian of  7.1: Longitude, so as  t o  complete all t ha t  
remains of' t he  ltajl~ootana Agency i ~ r  t ha t  direction. 

lt1,l. This forms n compact and convenient t l iv is io~~ of territory h ~ r  snrvcy I)y this party, 
comlwising sheets 53  and 36 of the  Atlas, and is only separated from the  old ground in Rul~dcl- 
cund IIJ. the  S:~ugor District,, ~ e l ~ i l s t  i t  leaves anll,le area for Loth thc  1st and  7 t h  division 
parties for many years to come. 

KO. 6.-TOPOGRAPHICAL PARTY. 

14.2. I n  paragmphs !72 to 176 of my  last report on t l ~ c  admi~~ i s t r a t ion  of tbc  topo- 
graphical surveys of India, I 

Gnrrow nnrl N n q t  Hills, Nortll-East fioutier. 
STIIESUTI~ OF .ruli I'.A~~TT. rem:lrlted in detail on the cir- 

~ l , ~ ~ ~ . , , ~ , l  10 8tutions rind sclectml cumstances ml~icb had l e i  t o  a n '  
Yn,ior Godwin.dosten, Dcpoly i t l i d  CIE:I~CII 0tltcr6 ; completed nlso 515 entire altcr:lt~iorl, under the  orders 

Supdt., 2nrl gmde, in cl~o~gc. eqll:tre n~i lcs  of reconuoiss:~uce on 4 of tile Government, ill tile I inc.1, rrnlr. 
Lieutcnnnt 11. Benvau, As.ishut { I;11111oycd ou triaugul~tion. observed plan of o~laatiO1ls laid (lorvn for 

Supcri~~le~~dcnt. n t  two stations. this party, as  det,ailcd in t he  m:~r- 
Arrtr!ror. pin,  : ~ n d  \vhich necaessitated i t s  
( Xilservcd nt 12  ~toti011s nnd ~ i l r e l ~ i o 1 l  kool t he  N a g s  Hills on N. A. BcllcttJ.. let gmde' 1 selcctcd nnd elenre(1 othe~s. the  eatretnc cast to thc  Garrow 

Arrisln,rt &rrt:cyors. Hills on the west. This  r l ~ a ~ ~ g e  
Sn. Jlls. I Also G50 sounre ruil~s of rouzl~ ro. C : I U S C ~  the  loss of much V~III:IIIIA . . 

MI.. Ill. .J. Ogle, 2nd grnde ' 335 1 c o n n o i s r n ~ ~ c ~  ind some trinnglllnt%,~~. tilnc tile season nlost thvor;l],le ,, P. J. W. 1)ornn. 4th Also 190 sqrlnre miles of rollgll re- 
er:tdc . . . 3.11 { cou~~oissnueo. Ibr survey op~rat ions ,  and  t h r e ~  

,,-J. H. \Vilsoa, 4th grndc 384 
,, \V. Hul~crt, 4th gmde 30 

Sub-Ssrveyore. 
Sq. 311s. 

Nnsirnddin ... 77 
Qour  Ch:~udrn . . . l? - 

TOTAL ... 1,291 . -- - 

t bc  III:IIII strength of the  par ty  nt 
a. late date into ground \v l~ i c l~  had 
not  b c e ~ ~  c ~ t l ~ e r  reconnoitrerl or 
t r i :~~~gn la t e t l  in adrancc, an([ in 
\shich l l ~ c  ( le l ineat io~~ of topogra. 
phy could not conscqucntly LC a t  
once tnlien up. 

143. Under  these circumshuces, Major Godwin-Austcn, Deputy Superintendent in  

Trin~~gulntioll C S C C I I ~ C ~ .  charge, wit11 the  Assistaut Sullerintendent ( L i c ~ ~ t c ~ ~ a r ~ t  
Beavnn), and Senior Surveyor (hIr. Hcllrlty), entered 

the  Garrow Hills very latc in t he  season, and commenced u~n lc r  the 11crsonnl co-opcrstion and 
vn\uaI~Io :~ssistnnce of L i e u t e ~ ~ n l ~ t  Williamson, Deputy (:o~nmissionrr, t r i s ~ ~ g u l a t i n g  from the  
meridian of 91" ~ ~ l r ~ c c r d i n g  wc~t,\\ 'ards, keeping bet\\v~cn t l ~ e  per:~llcls of 25"-10' : ~ n d  25"-30' 
t o  fill rllr ~ l r c  s o n t l ~ c r ~ ~  ~ l o r t i o ~ ~  of this long untrodtlcn nud tot:~lly un l ino \n~  I~i l ly  ~ m c t .  
LTnfortunateIy, Licntcnant 13cavnnJs health failed corn1)letcly while on this dot:\., s u d  I)cillg 
u11ablc to rcnder any rcal nss is tn~~ce in the  fc ld ,  was sent i l o n ' ~ ~  to I~ead  quarters by the  oflicer 
in charge, preparatory to a g c ~ ~ c r a l  r edua t io~~  of tllc cstalrlisl~~nent and to  t l ~ c  entire 
s to l~pnge nf t hc  n l > r r : ~ t i o ~ ~ s  to  n ~ c ~ c t  thc  fnnncinl din~inut,ion 01' t l ~ c  dclx~r tment  estimate, 
Thc  D r p t ~ t y  S u l ) c r i ~ ~ t c ~ ~ d u ~ ~ t  : I I I ~  1\11.. Bcllettry accolnplixhcd an are:) of 450 sqo:tre miles, 
cle:cring : ~ n d  ol~servinji at, 22 l~ i l l  st:~t,iuns, \vllicI~ W:IS ef i~ctcd \\.it11 great ease and atlvall- 
tag" es far as t l ~ c  poli1ic:ll asl)cct of tbc du ty  was co~~ce rncd ,  u t~dcr  thc admirable arrange~nents  
and i~~defat ignble  e s c r l i o ~ ~ s  01' I~ier1lcna111 \Villi:~msol~ \vl~o accompanied the  party t l ~ r o u ~ l ~ o o t ,  
a11c1 gave firc:~t pril~nisc li)r 1l1r s:rtishctory complclion of  tho \\,hole t ract  occnl~ied 11,. 
C;arro\\~s, \\,hic11, for l)olitiunl reasons, has so lung delicd all attcrnpts t o  peuctlnte nnd drs- 
cr i l~c  it .  

1 .  I n  addilion to the  :~lbovc, Xlr. M. J. Ogle, Assistant Surveyor, who mas detached ill 
North  C:~rhar ,  csccnte(l some t l i f l ing triangnlntioll ill r o ~ l n c c t i o ~ ~  with tha t  of previous scasolls 
t l \yards t l ~ c  IS:~st.rrn or hIr~nnccpoor Frontier, by which a fv\v pc:~lis in RIunncepoor and S O ~ ~ I ~  
C:tch:rr were fxcd. T l ~ c  entire rrsnlts of t l ~ c  scason's t , r i ang~~ la t i~ )n  ol)tained from observ5- 
t i o l ~ s  made a t  .I.'& s ta t io t~s  determiued the  posilions of 120 points and  63 heights. 



145. The altered cond i t io~~s  under which the pnrty had to work necessarily affected the 
eml~loyment of tlie detail surveyors, and pencling thecom. 

rerolllloitred, topoarnplly plctiou of some triangnlation in tlie Garrow Hills, they ro11111lctcd. 
werc sent out in vnrioos directions to square rlp the topo- 

grnphy of previous seasons to the 1)oundaries of adjoil~ing Stat,es and Districts, so as to utilize 
the  trin~~guliltion as fbr as possible, which had been completed in North Caclinr and along the 
nort,Iiern a ~ l d  sout11cr11 face of tlie Khnsia Hills, after which, they rctmccd t l~e i r  steps \vest- 
wards, e ~ ~ t e r e d  the Gnrrow Hills, and helped in laying down the southern boundary OII 

R lymens i~~g .  

146. The total area of topographical delineation completed amounts to'] ,291 square miles' 
of ~vhicli 360 square miles an t3e 4 inc l~  scale includes portions of the Naga  Hill District and 
North Cachar, 152 sqrlare miles on the inch scale in the Kllasia Hills, 77 square miles on the 
( inch scale in the Kamroop District, and 712 square miles OII the 4 incli scale along the 
sonthern face of the Cfarro\v Hills, including a survey of the boundary between Pergunnah 
Shoosbung of District RIymensing and the Garrow Hills, on a scale of 2 inches to the mile. 

147. A reconnoissmice was then execnled on tlie reduced or $ incli scale of the most difi- 
cult par t  of the so-called 1ndel)endent Garrow Hills, occupied by the most unfrirntlly natives 
of about 705 square miles, and a very fair sketch of tlie country produced with far greater 
facilities afforded IIJ' thc inhal~i tants  than could have been expected, also in  North Cachar and 
on the Muuncepoor Pontier, an area of' 6.50 square miles was f i~~ ished  in detail. 

149. Major Godwin-Austen having for some time been an applicant for furlough to Europe, 
mas dela!cd lor a consider:~ble period, and a t  length obtained i t  for two years, in the month of 
April 1570, but  w:ls then obliged to defer availing himself of it, as i t  was essentially necessary 
for him to  complete the held worlc uudertaken in tlie Garrom I-lills, and which no one else 
coultl \\,ell take op a t  that  time. Being, however, compelled to avail himself of the f~irlough 
allotted to I I ~ E  ::within a fisetl period of the date of the General Order appearing, this officer, 
on the 26th March, tlelivcrcd over temporary charge of the ~>art,y to thc senior Sl~rveyor on the 
spot, Mr. N. A. Belletty, who, after bringing the ol~erations to a close, was instructed to 
brealr up tlie Native cetaLlishment in confbrrnity with the F ina~~oia l  Orders for the aboli- 
tion of the party, and having disposed of all superflno~~s hnncls, I ~ r o n g l ~ t  down the 
European portion tvf the party t )  head ql~arters a t  thc Presidency on tlie 10th Ju tv  1870, 
where the recess duties were conducted under the  personal supervision of Capt,ain Murray, 
Assistallt Survevor General attached to  my officc, a t  a 1nnc11 less cost than they cnold have 
been a t  Chcrm-Poonjce. I n  this officc a l ~ o ,  great facilities were a61rdeil in bringing 11p the 
mappinji and compl~tations I)y the ret111cr:d estal)lishrnent, and n11t1er the circumstances of the 
loss ol' the officer in charge and the RiIilitary Assistant. At  tlie close of the recess, i t  was 
conteml~lnted to  al)olish the party altoqetl~er under the special orders of the C;over~~ment of 
India to that  effect,. 

Recess duties. 119. D o r i ~ ~ g  the recess the following computations 
and maps were com~~le tcd  :- 

Comn~)%lationa in driplicabe. ... ... Triangles ... ... ... 228 
Lnt,it~~cle~, longitodes nnd azimuths ... ... ... 45 ... ... ... Ifeightn ... ... 45 ... Angle I~ooks (fitir) l~orizorltnl and ~e~. t icaI  ... ... 364 pnges. ... ... Abstract of t~nglcs ... ... 60 11nges in dr~plicate. 

dlopp ing. 
5 sheets, completed. ... 8t;~nrI td maps (4 inch sale)  

... Exnggenttr.,l ninl)s for rc~l~lction to 4 inch scale 13 sheets cornplrted. 
... Hqr~~ntl;~ry nllrvey (2 incl~c.s= I mile) ... 1 l11i1. tmcc i n  2 sections. 

... Cl~nrtr, of t~~i:~ng.,~lation (4 inch) ... I fair copy nncl 4 for otlice use. 

1.50. T l ~ e  totnl cost of the pnrty for ~eaaon  amounts to Rs. 45,0:33, of which Rs. 8,973 is 
dl~c? to  ~ o n t i n ~ e n c i c s ,  nlrvn,vs excessive in these hills 

C O R ~  of the w~~son's nprntiou8. owing to the onre;~son:ll)le cost of local labor ant1 the 
trifling nmollnt. of work p e r f o r ~ n ~ l  for the h i~he . s t  I~ossil~le rate of m o ~ ~ t h l y  wagcn, daily rate of 
Inlwr not I)cinz r ~ r o ~ n r : r l ~ l t ~  at all. The exppnses wcre confil~cd to thc lowcst l i~n i t s  by the dis- 
charge of every llal~rl a t  the earliest possible momcr~t. 

151. In onlcr to meet, thc necessit,~ of the qcriod for reduction of estnl~l is l~mmt owing to 
the financial dilficlllrics oC the (;overnn~ent, Lier~tcnant Bcbavan, Assistant Superilltl.ndcnt, \v119 . I)oprtmsot, No. 163, l l t h  transt'erred* for e m p l ~ ~ r n ~ ~ n t  in the ltcvcnnc Snrvey 
Msy 1870. J%r:incIr of the Dcpnrtment liom the l e t  Mt~rcll 1870, 

and (,ficer nppninted to fill his SII that, the aalarirs of a Dcput,y Superintentlent 
and Assistant Superiutentlent wcre sav~d for seven months of the year. 



152. The loss of Major Godmin-Austcn's serviccs a t  this critical jnnctnre was exceedingly 
inconvenient and dctrimrntal to the  morlc in hand, as  no oficcr was so wcll suited L r  cnnduct- 
i ng  tlillicrilt c x j ~ l n r a t i o ~ ~ s  an11 making rapid rcconnoisr ;~~~ccs  of s count,ry both 1111ysically and 
politically ol)posccl to such ol)er:~tions. The Deputy S t ~ p c r i ~ ~ t c n d e n t  has done excellent aervice 
in  these eastern hills, and  I much regret his departure even for a time. 

153.  I a m  n111cl1 intlel~ted to Captain Morray for his s~~pe rv i s ion  over tbe  recess clnties 
i n  connection with this parky ~vhi ls t  in Calcutta, whicll he  performed to my  entire satisf'ac- 
tion. 

154,. Mr.  N. A. Ucllettv merits my commendation, and has  rendered good service as a 
triang111:ltor in the  field :IS wcll as  a computer and excellent ofice assistant i n  the  recess; and  
a l thoug l~  b u t  little ell'ective worlc has been accomplisl~cd tloring tlle seaqon under review, he  has 
had a most :~nxioos tinlc and considerahle diflicultics to overcome. The small ont-turn is in 
no way :ittribotsI~le t o  the es tnbl is l~~nent  or t o  this dcpartmeot, but  to unfortunate circum- 
shuces  :lnd counter orders, over which Le had no control. 

153. The Govcrnmcut of Bcngal having very strongly urged the  continuance of thcse opera- 

Futnrc opcrntions of t l ~ c  party. tions for t he  coml)letion O F  the Garrows and tbc rcrnain- 
i n c  unfinished ~wrt ions  of the  N : ~ c a  Hills, as  so obviously - 

desirable, induced thc Government of 111dia to consent to the  same, with ;In cstablisl~mcnt on a 
rciluccrl l'ooting, for mbich 1,urpose an  extra g r a n t  of 

*Finnnrinl Resolution, No. 1976, dlltcd 18th HS. 25,00(J+ I1:ls IJeen rn:l(le ror the ens11i11~ til~ancial Ju ly  1850. 
vear. :lnd the E ~ ~ r o n e a n  nuclcus of the nartv l~nv tliere- , , 2 ., 

fore hpcn rctained and sent back to prosecute the work, after recrniting its nat,ive establish- 
ment,  the w110lc of \vlrich had been previously discl~argerl in tbe  best way practicol~le. The 
cxtra exl)cnditure entailed by these expensive operatio~ls arc to be rnct out  of t he  general 
savings from tllc dcl~artmcnt,  aud I trust, witli rigid econon~y tha t  t he  object i n  view may  
be carried oot. 

150. The survey of t he  port,ion of the Miu~ncepoor boundary conterminous witli t he  N a g e  
Hill  District, nrhicl~, oming t o  various difEculties a11c1 n~isconccptiou of orders ou the  part of 
t h e  Assistant Survcyor de1111ted to perform this duty ,  could not be escrutcd 1:lst year, a par ty  

as  per margin 1 1 s  again been detac11t.d specially t o  un- 
Mr. h1. ,I. Ofla, 2nd gritdo Assistnut Survryor. 
,, W. llobcrt, 4th ,. ,, d~,rtnl;c the  boundary sorvey, to co-oper:~t,e \vith t he  

Dcpnty Comrnirsioner of the  N : ~ g a  Hills and  t h e  
Comrni~sioncr depr~tcd by tbc  Govzrnn~ent  of Beng:ll to adjust the  i\1u1111cepoor and N a p  
Hill  District bountl;~ry. After completing this special ~ l u t y ,  t he  Assistants have been directed 
to  ~)rosccntc the nsnnl scale survey or t o  make a reeo.~noissance of t he  N : I ~ : L  Hill District left 
~ ~ l t l e l i n c a t e ~ l  I:~st year, or of :IS much of the  conutry I~etwccn the meridians of 93" a ~ ~ d  94", and  
pnrallels of 85"-YO' and 26"-YO', as  can bc accomplisl~cd. 

167. Mr .  Rellett,y with t , l~c head quarters camp started from Cnlcr~tta on the  28d 
Noveml~er  and procc~tlcrl liid h1yrnc11sing to the sontl~crn face of t he  Garrow Hills, enter ing 

hills near D:~llo~r due sonth of Turn, t he  head ql~nrtcre of the  D c l ~ n t y  (:onimisri~ner. No 
triangul:~tion in  adv:~nce a s  a gro~~nrl\\.orI< or basis for topugml)bical del i~~eat ion being rendy, 
his first, :~ttcntioo mill be directctl to tlic select,ion and clearing of stations. After the  triangu- 
lation has b t * c ~ ~  1:1id unt, a ~ C C O ~ I I O ~ S S ~ I I I ~ C   ill be made of the  sonth-western and western 
Il~ntions of the (;arrow Hills, or of all the  country in the  vicinity of I'III.:L nncl sont,h of i t  
to the  pl;lins of Mymensing, and westwards to the bo~uldary ot' I'ergon~lah Khurribarree of 
District Gonlpar:~h, which, I t.rust, will bring nearly the \\.l~olc remaiuing tract under some sort 
of delineation or triangulation. 

15%. I3.v the  rc tnrnt  of Captain Melville, Deputy Superintendent, 2nd grade, from F ~ ~ r l o n g l ~  
to Europe on t l ~ c  6th  J:IIIIIR~Y 157 1, I 11:1ve 1)ce11 en- .  

t ~ r ~ ~ ~ ~  Dcpnrtluc~lt ,  No. 17, dsled 20th 
Jnnasry  1871. a l~led to place :t c o r n l ~ c t ~ ~ ~ ~ t  ofticer in charge of th is  

partmy ; he h:ls l>roc~~cdcd via" Mymensing to join t h e  
llcad qnnrtcrs camp now in the vicinity ot' Tnra, ant1 will, i t  is holwd, 11e nlde to carry out  
elle l I r o g ~ ~ ~ ~ ~ n e  SO \\,ell la.itl out  and pnrtiully csccuted by 31:ljor Godwiu-rlusteu. 

159. The strength of the  par ty  for the current scitson mill be as  per marain; hu t  
thc  work is diHiv111t and rnauy th ings  

C a p t n i ~ l  i\. H. i\lrl\rillc. h p I I t g  Sllpcrilltellclvut ill clrnlgc. ariSC to I,revcnt \,c, fa i r  for . ., 
the  money exprntlcd; exccpt for the  
cordi:~l co-operati~m an11 assist:~ucc rcn- 
d ~ r c d  I)y I)otll tl~~~C~~rn~nissionrr,Colonel 
I ianghton,  ant1 the  Llcl)ut,y Commis- 
sioncr, L i c r ~ l c n a ~ ~ t  \Villia~nrnn, nothing 
conld be tlonc. TI]? l ~ c s t  aclinowledg. 
mcnts o I  !hi3 clcpartmeol are due to 
the  above olliccrs. 
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XO. 7.-TOPOGRAPHICAL PARTY. 

RAJYOOTANA SUUVEY. 
NAT~TE STATES. 160 .  The field operation6 of this 

Portions of Jeypore, Jodl~lro~.~, Udegporc, Serrobi. Tonh Kotnh, party mere resumed to\vards the end of 
Booodi, n111l Ajlncrc. November. 

161. TIle grou~lcl for detail survey previously 1riang.ulated as described in paragraph 183 
STRENGTU OF TUE h n n .  of last report was sitoated i r ~  tile Native 

Cnptnin Gcorge Stl.nbnu, R. E., Dcputy Soper- States  of I<otah, Boo~idi, Jeypore, aud 
intendent, 3rd g~nde ,  in charge. Utleypore, witliill the tlegrcc sqllare 

H. Ho~,st, ~sq. ,  Assista~nt Supcriuteudent, 1st formed Ly the meridians of 75 7C0, grnde. 
Sqtlnro and the parallels of 26' and 26" 

Assisinnt Strrt'eyors. Niles. priscd in Atlas Sheet 34. The toPo- 
Mr. E. S. P. Atkinson, 1st grnde ... Also cm~losed on gml~hic:~l  delineation of 2,066 scluare 

2 0  t r i u l l l t i O u  miles was completed, of \b.llieh 52 
,, R.  Todd, 2nd ,, ... 313 
,, C .  Tnpscll, 2nd ,, ... 287 sclua~'c milcs overl:cps inlo tllc \vorlr of 

rAlso e~nplo~edotr  the the  G\\r:~lior and Central Inclia Survey, 
,, F. Kitchc11, 3rd .. ... ~~~!fn~~n~'~,~~~~~ ab l lg  t l i ~  meridian of 76' 1Sast Lon- 
,, \V. Stotesburg. 3rd ,, ... di Plllll Of gitude, \\rhicll mas llecessa~~ily t;cken up  

Uount Aboo. t o  estaldish a good jonctioll I,etween 
,, W. NcNnir, 3rd ,, ... 461 the ~vork of the t\vo par1.it.s. Ill 

Sub-Suruqors. 
Rnlkn Persnud ... ... 105 

tion to this, tlie survey of the city 
Hurloll Sillgh . . . ... 270 K[lhh,  387 acrcs, a ~ l d  city 01' Uoon(li, 

- 628 acres, on t l ~ e  1:u.p scale of 1 2  
'IOTA& ... 2,066 inches to thc mile, nras co~n~)letcd.  A - dctachcd survey of the s a ~ ~ i t a r i t l ~  

a(ljoining plateau of  Mount  l\bo00 mas liltemise commenced on the I:~rge sc:tle of 6 inches 
to the mile, on the spccid re~~uisi t ion of the Governor General's Agent, which has been 
under progress during the greater part of the recces, the t r ia~~gnlat ion Ilaving been Inid 
down 1?). Cnl,tain Stralian himself, connected wit11 the Great Western Lo~~gitut l inal  Scrjes 
of the Great Triaonomctrical Snrvey, and this otRccr having liltcwise started the topo- 
gml,\,r, and careft~lly inst,rocted two well qualified assistants in thc style of (Ieli- 
neatill'g the dimcult on this scale, left them to  reside a t  ALoo nrltil the whole 
sllrvev mas: coml)leted, which, I am happy to st:ltc, has just been accornplisl~cd during the 

seasojl. The  map of the northcrn portion adlniral~lv drawn by Captain Stlaban 
has been rendere(l t o  t l ~ i s  office and has been rc1)roduced. The o t l~er  portior~ will llow be fair 
drawn, tile entire ma11 witlront loss of time. 

162. The triangulation of the general operatiolls in advance was extended n~estxlrnr(l from 

Trimgulntion in n d v n ~ ~ c e  of topngraplly. tlie rneridi:~n of 76" fiom the Arc~rnlin Mcrj1liollal 
Series of the Great Trigonometrical Surve\r, l)etn~een 

the of 25"-6' a ~ l d  26"-6' lh roug l~  y o r t i o ~ ~ s  of Udcyporc, ,\lairn,arra and ~ j 1 " c ~ . ~ ,  alld a 
series of 1s t  cl:lss trianxles along the meridian of 74" emanati~lg from the side, I(amyngor  ill 
Station, to  Rnoliali Hill Skltion of the Karr:tchi Lollgi tudi~~nl  Series, Great 'l1riXo~lometricnl 
survey,  forming a qu:ldril:~terel and hexagon, mas laid out slid ol)ser\.cd, covering ;I total area 
abollt 3,537 square miles. Observatiolls mere taltell :lt 62 stations iising the l,osition ,,f 571 
points, or 1 poillt to  every 6 squ:ire milcs of ground, and 431 I~v ig l~ t s  were de te r rn i~ i~d  trigono- 
metrically, giving on an :merage 1 lieight to every 8 fiqtiare milas of ground. 

163. All the topogral~hical delineatioti w:~s ~ I I I J .  enarnioed and tcstcd in the field by ,yheck 
routes, and the Deputy Snpcrintentlent rcl,orts well of 

Field work examined. tlre gcnersl sl.yle ant1 accuracy of t,he worl; co~npleted 
every memljer of the part,y. The ground was for the most part easy and open, and i t  h ; ~  

been caref\1lIy and well shown on the maps. 

164.. Rcccss dnties cornnienced a t  Mussoorie on tlie 1s t  May  1870, whcn the usual corn- 
putations, fair maps aud ch:~rts  :IS fr,llo\vs were complet~d, oir. :- 

9 1:rincipal t~ianglcs. 
I 16 SccnlltI:~ry do. 
n:{i s(.con(l clnsn (lo. 
168 Dedncti<,ns of I r t i t~dr r ,  loogitudes and arituuthr 
227 Pag~n of Icorizontnl :~nglee. 
132 Do. of rclticnl do. 

g F i C ' ~ r e ~ r c l l l ~ c r ~ l  117 ~cxmt qunres. 
1 11 lliles of L~:LVCI.S~R. 

Sla,~/l . lr//  ~~znps ,  plalla a d  e i r n ~ l s .  
2 s tnn~ln l~ l  1ilal)s (1 inch) completed. 
3 Stanrlnrll III:L~IS ( I  illcli) Icnlf finisl~rtl. 
2 Plans of tlre citicn of ICotah and ~oorrdi  on 12 inches to the mile, tlmwn for reduc- 

tion to llnlf scale. 
1 Rl~eet plan nf pxrt of Moluit Aboo (G inch scale). 

9 0 Copies of l~nbliehccl sheet mnpy,  colorcd. 



165. I n  addition to the above, t.he general report volume of Degree Sheet 5 and chart 
of triangulat.ion have been partly completed, and a very complete volume of the report on the 
triangulation of Mount Aboo prepared and furnished. 

166. The total cost of the season's operations from 1st October 1869 to 30th September 

Cost of the sen.sol~'s opcrntione. 1870 amounts to Rs. 42,663, of which Rs. 7,4,58 is due 
to the large scale survey of Mount Aboo. The overage 

rate per square mile strack on the ahove outlay, iucluding charges for the triangulation in 
advance, and as well as the sep:trnte survey of Mount Aboo, is Rs. 24-3, or setting aside the 
cost of the lattcr, t l ~ e  average rate for the 1 inch scale survey mould be Rs. 20-10 per square 
mile. 

167. The out-turn of the season, viz., 2,066 square miles of topography and 3,637 square 
miles of triangulation, together with tbe large scale 

Opinion On scn30u'sout~turu important survey of hfount Aboo, is exceedingly good, pe~lditure. 
while the expenditnre, Rs. 50,020-14,, for the whole 

year is very moderate. These results rrflect great credit ou tbe management of Captain 
George Styallan, Deputy S l~per in tc~~den t  in charge of the Survey, and prove, that  by vigilaut 
personal s~~pervisiou and rigid economy, he has secured a maximum amonut of excelleut work a t  
a modcr;tte cost. 

1 G H .  During lhe recess, this party w:~s repeatedly visited and inspected by myself, and i t  

lnspcctiol~ of the pnrty. affords me the greatest satisfaction to bear testimony 
to the nbility, zeal and systematic regularity with 

which Captain George Strahan conducts all the duties entrusted to him. I have repeatedly 
had occasiou, in my annual reports to Government, to draw special atteution to the excellent 

services of this able officer, and my opinion of his 
Home Notificntion, No. 4621 valuable services are strengthelled by his continued dnted 19th December 1870. 

employment. Captain George Strahan was promoted 
to 2nd Grade Deputy Superintendent by the orders cited in the margln. 

169. Mr.  H. Horst, Assistant Superintendent, has ably assisted Captain Strahan in 
every duty 110th in the field and recess. H e  is a most efficient, painstaking and zealous officer, 
and merits my best commendations. 

170. I was much pleased to ol)serve the steady application of the several memhers of this 
party to recess duties during my visits to Captain George SLmhan's office. hfcsars. Kitchen 
and Stotesbury are specially selected as deserving of praise for their successful exertions with 
the Aboo Survey, and Mr. McNair is likcwise highly commended. Mr. Kitchen has received 
promotion from the 1st January, the date of his completing the usual qualifying period of 
service in l ~ i s  former grade. 

171. T l ~ c  eutire estnhlisl~ment is in a high state of efficiency. All the records are in per- 
fect order, and t,he Deputy S ~ ~ ~ e r i u t e n d e n t  has Lhoroughly succeeded in imbuing all his assistants 
wit11 the zeal and energy wl~ich form so conspicuous a characteristic of his adrniuistraliou of 
this party. 

172. Daring the current field season, the principal triangles mill be extended from the 

Future opcrntions. meridian of 74" and connected with the tioorh:~gurh 
Series, Great Trigonometrical Survey, near the town 

of Ajmere, and to the north of tha t  place for Dcgree Sheet 12. 

173. The largr scale survey of fifonnt Aboohas already been prosecuted to completion, and 
the topographical delineation of the country sor~th~varcls of the regular survey of the ltajpootana 
States to the parallel of 25", and from Longitude 76" wcstwards to Longitude 71"-30' 
through portions of Boondi, Kotab end Udeypore, will bc talten up. 

174.. Captain A. E. Downing, Assistant Saperi~rtendent of Survey, who obtained fur- 
lough to Europe on the 12th Drcemher 1868, re- ' v;& Home nepnrtl~l~~lt NnLificntion, turned to ~ ~ ( \ i ~  on illc 1 0 ~ 1 ~  ~ ~ ~ ~ ~ t , ~ ~  1870,+ and 

No. 478, dnlcd 2911) I )ece~nl~er  1870. 
owing to the Financial reductions in this Dcparlment, 

11is scrvices wcrc placcd a t  thc disposal of the Departmeut Public Worlts from the 1 Gt11 
I)ecc~nber 1870. 

7 Exlmcts from the Dcputy Superintendent's rcport are givcn in the Appendix. 
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A P P E N D I X  A.  

REJIARKS PROFESSIONAL, GEOGkdPI-IICBL, & STATISTICA-IL, 
nY 

' EXECUTIVE OFFICERS. 
Bxtrrrcl p o r n  the Narratice Bel~ort of LIEVTBN~LNT C I I ~ ~ ~ L E S  S.I.IL.\II.\N, ill chnrge 1Yn. 1 ,  Z'opogra- 

yhical Purly, Gzcalior asd Cer~lral Iudin Strrcej .  

The portiou triaugulated this ycar mas in the  southcru half of Degrec Sheet I S ,  the 
NATIVE STATES. greater part of wllich is now rcntly Tor pl:~ne t a l ~ l i n ~ ,  

Gwolior, Toni;, 1Cotn. Boudi, kc. as  well as  ~ ~ o r t h c r u  pnrt of Degree Sllcet 1'111. There 
has Lecn no princip:il triallgulation this seasoll, as IUY 

work nras all round the  S i r o ~ ~ j  base lint, and conscqucntly, inclr~dcd stations I r e long i~~p  to four 
Trigouornetrical series, so tha t  i t  mas only necessary to lrrcak up the  large t r i a ~ ~ a l c s ,  : I I I ~  to fi s 
illtersectcd points. I found some dilficolty nrnougst the  stations of the  Kar:tcl~i l o n K i t l ~ d i ~ ~ a l  
series, from the  trees having grown up to such an extent t ha t  scvcrnl of t1ho m j s  were I I O  

lollgcr visil)lc. A t  Losalli Great l ' r igo~~onictrical Sorvcy, from rvl~ieh there s l ~ o ~ ~ l c l  I I : I ~ C  
been five principal stations visible, I could only see OIIC, c\.cn with beliotropcs, :~l l  thc  o t l~e r  rays 
being now ol1scurcd by trces. Ramp6 Grcat  Trigonometrical Survey alld Tinsi :~  C i r ~ a t  
Trigonon~etrical S ~ u v c y  had both been d u g  up, bu t  some of t he  masonry at' t l ~ c  pl : l t f i~rn~ rvas 
foulld s u f i c i e ~ ~ t  to cnable me to jnilge of, wllcrc tbe runrli-stonc was, w i t l r i ~ ~  I s11o111d s:~y, OIIC 

or two fcet a t  the outside. 011 most, 1 foluld the masonry pillar 1)nilt over the  ~narl;-stoua 
according to thc  orders receivcd from thc  Superintendel~t,  Grcat  'I'rijionon~etrical Slu,reg. 
I hClvc sent to tllc C;~.ent Trigonometrical Ofice  a memorauduni showir~g t l ~ e  state i n  \vl~ich I 
faun(] the  dilTcrent Great  Trigonometrical Stations I visited. The country in which Tinsin Great  
Trigollometrica\ Stntiou and Agar  Grcat  Trigonometrical Station arc sitnated, is by no means 
sllitable for triangulation, and i t  \\.as only by  means of very t,lose reconnoitring tlmt I cor~ld  
fix on stations. I had not t ime this year to observe from tbcsc 2, but I a11ticil1:ite co~~sidt . raI~Ic  
dificult)r ill picliiug up polcs or trces ill tbcir ~ l c ig l~ l ro~~rhood .  Tllc nrholc place is olle m : l I  
of jllllgie, with small hills all about the  samc I~cight ,  and ~ ~ n d u l a l i o g  g r o ~ ~ n d ,  \\,it11 a few layqe 
kilos or \r:rlleys i n t e r scc t in~  it .  The village of Tinsin is I I O ~  quilc dcaertcd, a ruilled fort 
bciua the  011ly remnant lcft of it. There arc IIO othor villages near, :~nd i t  \v:to only after sonle 
hours1 search t,hat I found the station ; m y , g ~ ~ i d e  lievcr having heard of it. There n a s  also 
mtller tronl)lcson~e nlorli  bout Jqjon, I l a t n ~ ,  and R a ~ n n a g c r  Stations, I J L I ~  I was enal~lcd to g e t  
lnorc situations lor olrserving from. i l l ~ o o t  Sironj, the  country \\,as of ( I ~ ~ i t ~  :I 

diffcleut character, 11ci11g liigl~ly coltivatcd and opeu ; bu t  as  it was very flat, i t  ~ ~ c c c s ! i t n t ~ ~ l  
nlorc 1s t  class secoodary stations, t han  would have bcc11 the  casc ot l~er \vi~e.  

* * * * * X * * ++ 

Another t h ing  was the  unllealtlrincss nlld ereat  \\.ant of cnod dl.inl;ilrg I\-:~ter in parts of' 
tile c o ~ l ~ l t r y ,  more especially in Licoteuant 110ld~eh'r; 2nd talblc, No. I:!(;, (11e western I~ordel. of 
the Sb:\haljad j1111g1cs. This and the  stsetion on the  cast, No. 12S, :Ire r c ry  Il:~t,  and, except ill 

neigllbourl~ood of thc  fern villa;es, !vllere t l~e rc  is a l i t t le cr~ltiv:rt.irl~~, : ~ r c  co\,eretl nritll 
jlIllgle. 111 tllc early part of t he  season, h i g l ~  grass added rnacll t o  t he  cliflicoltg of  survey 
'q3crntiol\s. T l u o u g l ~  the  \vestern one, rnn scvcrnl strcnnls of n7;ltcr lincd wit11 11~nntili1l green 
krces n~~dcr -g rowt , l~ ,  forming a striking. contrast to Lhc I ~ n r ~ ~ t - r c ~ )  :1ril1 :II)~)C:II.:IIICC of tll(j 
jllllglcs n r o ~ ~ ~ ~ d  them. Thc  \vatcr is ben1111tully cle:lr a ~ ~ t l  nl111:irc11tly g(1ol1 Err r l r i n l i i ~ ~ ~  ptlr. 
l,OsC" \rIlt i f  C O I I S I D I ~ ~ ~ J '  r~seil, Scvcr was S I I ~ ~  to VIISIIC. I :~tlril)utc I I I J -  :~ttnclc 01' fcvcr ill gre:lt 
I 1 l e : I S ~ ~ ~ ~  to  Il: tvi~~g to ~ I ~ I C I I ~  011 oue of t l~csc  streams, !vl~erc iL lcft t l ~ e  ,jungle. T l ~ c  natives 
surercd mocIr nlclrc sc\.arcly t l ~ a n  we did, as they i l r i~~ lc  so much ~ n o r c  n.:~ter a1111 take no 1)re- 
cn l l l i n l~s ,  s n c l ~  :is Imiling or filtering. One I<l:~sscc died in d y r : ~  horn kvcr,  n11c1 Inany took 

allll wcllt t o  Llrcir l ~ o n ~ c s  ntterly l~rolten domu. 

L i c ~ t c l ~ a n t ,  I-Ioldich's plane tal~les, Nos. 50 ant1 126, nrcre 1~1)th very tlillicr~lt; t l ~ c  iirst 
near t l ~ c  J l l a ~ ~ s i  bountlnry hetl :I good clcnl of dutail, and 011 t l ~ c  t 1 1 )  nF t l ~ c  rnngv ot'hills, and also 
ill o1:111y other parts t , l~ere nv:ts n grcat  deal (IT hrcst. 1:111d nccessi t;itinr t r avc r s i~~g .  I I is  S C C O I I ~  

t.:Ll,lc NO.  lzri, I ha\rc spolten of I~crorc ; i t  massurve~-cd t l ~ r o ~ ~ g l ~ o ~ ~ t  rvitl~ t l ~ c  cll:~iu. I-lis orctturu 
ap l l~~a rY s"~:III "11 papc.r, I)nt co~~s i ( l c r i~ ig  the  11:llure 01 Illc gronrld :~nt l  tlrc grc:~t, n ~ u o r ~ ~ l t  of sicli- 
llcss ill tllc Inttcr par t  of t l ~ c  time, I thiul; i t  is n g ~ ~ o t l  scnso~l's \vi)rli. T l ~ e  g r o ~ ~ n d  is \\-ell 
s l l o w ~ ~ ,  ant1 t l ~ e  maps are ~jently dmwn.  'l!o sbo~v  l ~ o w  I I : I ~ I ~  i t  is to ,jndgc of a ru:u~'s o o t t u r l ~  
m i ~ l ~ o ~ ~ t  k l~owing  t l ~ c  nntulw 111' tbc gronnd, I )nay ~ncll(ion t l ~ : ~ l ;  \vben 11c was ~ I I  t l ~ c  R;!jpoo- 
t:llla Sl l rvcj  Pnrty io  1 8 6 6 4 7 ,  be pl:~nc-L:~l~lcd over 500 s1111nrc milcs, I~csitlcs somc chcck 
tmv-scs, aud he states t.hat he  had I~nrdcr morli to snrvey 20;) sllrlarc miles this scnson, Lhan he 



had during the ~vholc of tha t  season. O n  one day bcfore 11c closed work, 11e was unal,le to 
g o  out, as all his klassies \rere ill with fevcl.. I n  recess, Lieutenant Holdich has computed 
wit11 me all the first class triaugles, t l ~ c i r  latitudes and longitndes and I~ciglits, incorporating 
them with last year's ~vork, a great deal of n.hic11 we have re-computed, in conseqnence of a 
c l~ange  in many of the basis. H e  has also compnted all the intersected points : ~ n d  their I~eights, 
nud drawn the hill shading of 2 standard maps, besides other small jobs, such as color~ng plloto- 
zincogmphed standards sheets. 

E.rlrclcl j rom l i e  A'arra/ive Report of I?. B. G n l u ~ ~ s ~ o l r e ,  Esq., i u  d a v g e  h'o. 2, T o p o g ~ o p i j ~ ~ l  
Par/y, Central Provisces Sa~.cey, f o r  senson 18GO-70. 

The nature of the country triangulated mill be Lcst gained from tlie notes conil~iled and 

snt,lpnorn nnnge, Bnitool, Cllind,rnrl.n, Dnl- attached. The triangulation cxecntetl I J ~  the h c e r  iu 
Ingl~at, kc. charge was cliicliy along the v;~llcy of the I V ~ I I ~ U I ~ ~ ~ ,  

Rcmnrks on tl~c country trinngulntcd i n  011 the mestcrn slopes of \\.hat arc called t l ~ e  hig], 
Bnlngl~ot 1:lnds of the district, while tha t  done I J ~  Mr. Neale was 
estended also over the  Lanji l)lains, south of Boorall, the civil station of Balaghat. All the 
above tract is very n~alarious up to  tlie end of  Fcbrn:~ry, and cntrance into i t  mnch dreaded 
l)y the Nat,ivcs. Evcn those of tbe district (notwithstanding the exertions made with them 
I J ~  the Deputy Commissioner, Captaiu BloomIield, in our bcl~alf) could hardly be induced to 
enter the hilly t,racts or to  assist us in any n a y  in clearing hills or carrying loads, altl~ough 
offers of very liberal paymet~ t  \\,ere made to them. The l~i l ls  in tbc latter tract are isolated, 
bot  lie in t1:ct very jungly coumtry; the dense bamboo forest all over this district, adtled 
enormously to the expense and timc tal;cn in clcariug s t a t i o ~ ~ s  for pnrl~oses of tri:~ngulation. 
The  coolies we (lid manage to  ge t  hold of, were constnntly runniug away, and the 
kalnssics employed in s ~ ~ ~ e r i n t e n d i n g  them continually prostrated n ~ i t h  fever. The mildest 
portion of the tlistrict is at i ts  north-cast corncr, where i t  adjoins Rlandla and Uc1asl)ore. The 
triang~ilation of all this portiou mas arranged with much dificulty by Mr. Chcnncll, Senior. A 
cleared high tree, (which in such forest-clad country malccs a magnilicent signal and is about 
the most economical,) has been left ou every promincut hill in the coutntry. Tigcr and bison 
are pletitifi~l iu these parts, and creatc great  ravages both upon the i n h a b i t a ~ ~ t s  and crops. 
Many  of t l u  small villages ;~bove the ghats  have 11ce1i deserted in consequence. 

After constant mnrclics tliroagh the lovely nndolating and well wooded plains in Baitool 
and the mestcrn portions of Chiud\varm, i t  was qnite 

Kc'nnrks tl'e l'lnne in a contrast to  enter tlie wild and almost onI<nown Cl~iuda nrm. 
tract n4iicli came uuclcr detail sorvev durine this last . -.- 

field season. T l ~ c  remainder of what are st.ylcd the hill jagl~ecrdarces, ~l.iginall; thirteen, 
but  now twelve in namber, was the block comprising thc season's operations. Peopled as they 
are chicfly 11y Gonds and other aboriginal tribes, and nestling alnotlg the mildest and most 
lofty parts OF the great Santhpoora mnge, many of which had never Lcen hitherto penetrated 
1l.s Europeans, tlie work among thcrn, though arduous and vcry try in^ to health, could not help 
b n t  prove most interesting and exciting. The tlirec jagcerdarees remaining Sor tol~ograpl~ical 
survey \\,err thuse of Horrye, Pagara and Sonpur or Kliapa, com1)rising an area of under 
1,000 s1111are miles. The former was one of those origioally hcld by a f;~nlily of Mon,assccs 
or Koorkoos, t , l~e hcriditary guardians of the cave of Mahadeo in the Pachmari I-Iills. The 
chief duty of t l~ese guardians appears to have been tha t  of levying a tax on all ~ ~ i l g r i n ~ s  
attending thc an11ua1 fair a t  RIahadeo, and afterwards n,orsliipping a t  tha t  ancicnt shrine. 
Owing, I l~ough  to c o n t i n ~ ~ a l  outbreaks of cbolcra among the cromds, who then cotgrcgated, 
and the discnse I~c iug  thus spread on their return to t h c ~ r  homes, over the rest of the country, 
tliis fair has since I,ecn al~olislicd, and the jagheerdms have in consequence lost a large slice 
of their former revenuc. 

Tlrc H ~ i r r y c  Jqcerdnrcc is now hcld by Thaltoor Chuttcrsah, and consists of about 
210 vi l lapa givcn to his ancestors 000 yeare ago by Bakhut Uiland, Rqjah of Dcogarl~, for 
nssistancc given in thc wars of tbosc times. Much information could not be learned al~out  
this jagheer, owing to thc  ana ad and othcr important papers having been lost from the family 
d u r i ~ ~ g  the rrign of Alq,a S:ll~il~, n~lien constant raids on his palace were made by freel)ooters. 
B luc l~  of t l ~ c  wt.altl~ of this ancient Thakoor disapl)eared during those dark times. The 
conntry t l ~ c n  was crcn milder and covered with more dense jungle than i t  is now, though even 
yet  thc 11:lrd cxerlions of thc six Thnkoors who liavc since sa t  on thc gaddee, have succeetlcd 
lrut little in reclaiming portions of tliis great n~ildcrness. 

'Tl~c c11ar:rctcr of snch parts of the Jagheerdarecs of Pagara, Hrtrrye and K11al)a as 
came u ~ ~ d e r  t ~ p o g r a ~ ~ l ~ i ~ a l  survey d r ~ r i ~ ~ g  the last season were, as usual, wild, hilly and 
rery unl~enl t l~y.  Little can be added to the description given of thcm by n settlement officer, 
who visitrcl them several years ago. Nearly half of tile villapes arc still uninhal~ited, and 
their 1:inds waste, and tho country gellcrally nlay be deacrihed ;IE a barrcn wilderness. Heye 



and there arc oasis of cultivation, 1)nt ni11c11 labor would be rcquisite to dcvclope their fertility. 
I t  is doubtless, onri~~,rr to the wild and impracticable character of the c o u ~ ~ t r y ,  and the great 
uul~ealthiness of i t s  climate, , that  i t  mas so long ago givcu over as an a.cylum lor wild Goud 
chiefs and t l~e i r  retainers, who alone could flourish uudcr cond i t io~~s  incompntil~lc with the  
existelice of more civilised races or men. The  general ~ ~ a t ~ i r e  of the conntry is hills of varyiug 
nltitndc, ~ v i t h  intrrmctliatc vallc~-s, a scanty population, little skilled in agriculturc, morc 
iucliucd to drink than to  work, and tlie fewest possible mcans o t  intercommunication in the  
may of roads. 

It is in tlie area comprising this last season's work that  the great  Sauthpoora range 
Legins to  breal; up into lower ridgcs, and on these thcir c:lstern slopes, the ground bccomes 
very confiised and brolien up, more especially so iu tlic I iard  and the  Sl~alcar ltiver valleys in 
plaue ta1)les 37,38, n l ~ d  40, s~~rvcj .ed l ~ y  3iessrs. Scanlnn and 3laine. 111 the only ipcn coun- 
t r y  to be found in this tract, null sitr1:rted in latitude 22"-36'-BS" nnd longitudc 79'-15'-57", lies 
Hurrye, the  a t~cicnl  and \\.ell linomn capital of the district, and a t  a I~e igh t  of 2,013 fcet above 
sea lercl. Here i t  is that  t l ~ c  'I'hal-oor and his chief officers and attcntlants lire. This vil- 
lage lies on a rouglr trncli runn i~rg  from CLind~varra to Nnrsiugpore, 4,s miles from the former, 
a ~ i d  27 niilcs from t l ~ c  lnttcr, civil station. Beyond a few hanias, Ituniars and coarsc \vorkers 
in  silver, therc is I)ot littlc trade or mano~actnrc  in  the  town, tvhich is simply a cluster of 5:j 
rnnd huts, tivo or t l~ rec  pnccn and tiled houses, aud a large pucca sclrlarc I~uilding in  n~hic11 the  
T11al;oor lives and transacts all Iris Iiutchery work. Great l~ospitality and attention is I~o\vcver 
paid to  all Europeans entering Itis district, and \vhatcvcr he could do, was done by the Thakoor 
towards sniootl~ing the  many dificultics which necessarily arise in the survey of his \\ild 
dominions. 

The highest rnuge nict mil11 during the  season, enters MI.. Farrell's l~oard No. 39, 
in  allout latitude 22"-fl ' ,  from rrhcncc one fork of a u  ascrage hcight of 3,500 feet strctclies 
away to  the north as far as the north-western corner of plane t a l~ le  38, piclrina itself np on  
the  eastern side of the Shakar river, and ruuniug a t  a n  average height of 2,200 fcet in a n  
r ;~stn~ar i l  direction for 10 to 15  miles; and another forli having run for a few miles due east 
on the  or 22"-22', trirns up due north OII the nicridian of 79"-7, l~rcaliing agnin into 
two ranges, olic of which cul~iiinates iu  the  mell linorvu peak of T ~ ~ y a p a n i  in Iat,it~tde 
22"-4.9'-32" uort l~ ,  and longitudc 79"-17'-9", aud 2,328 feet above the  sea level; and the other 
Itreal-s off eastwards it1 thc Gl11111gsa mnge, from ~ ~ h i c h  deboucll the  lo~ver ranges of the  
Santhpooras in t l ~ c  Sco~iee, AIandln and Balaghat districts. 

The general appearance of the country contaiued in  these three plane tables is arid, 
I)nrren and very unpreposscssing. I t  is broken np I)y mnltitiidinoos small st,rcanis and scarped 
~ .a \ - i~~es ,  mhose tortuous and ermtic courses tool; up muclr time to  dclii~cate accuiately. 

To survey these mas one constant ascerit and dcsccnt, 1113 and down hills and ravines, 
covered with vcry dense jungle and grass from 4 to  10 fcet high. 111 s11cl1 gronnil i t  is 
dificult to pick ont propcrly such featnrcs as scarps and precipices and a l ~ r u p t  slopes, which 
so much to the cliaractcr a11d bcauty of a map, from the simple reason, that  they were all (,nite 
l~itlden 1)y the dense grass and jangle. The I lard  and Shakar Rivers, both tri1,utarics of' the 
Nerlnidda, are the chief drainers of this intricate tract. 

These rivers often flow in vcry deep, narrow, rocky goryes. h ninny plnccs, t11c.v 
cootract froni fine broad strcnlns of 50 to 100 yards in width, to \\,hat looli like n:rrrow canals of 
a1)ont 25 feet only conRnetl I~ tn reen  sandstone n.;llls several Ii~nidrcd fert. ill height. E rc rv  few 
miles there is asodclen drop of 10 to  20 feet in  their bed, causing most yicturcsqne water-falls. 

These remarlts especially apply to the gorges in \rhich tliesc tn70 rivers I n ~ r s t  t l ~ r o ~ l ~ h  
tile last c l~a in  of tlie Saiitl~pooras. 20 milcs no r t l~  of Nursingpore, tornards t l ~ e  Nerl)odda 
\.alley. Ilcre, in ninny placcs t l ~ c y  run tlirough clcfts of only n ti.w fcet \vide, which could be 
1)ridgcd Ily a man standing over tlicni. These clefts though are h~undreds of fecl deep, and i t  
is nwrk l o o l i i ~ ~ g  do\vn thcni a t  the  stre:~ni in~l~ct,nonsly rus l~ ing  throrigl~ below. 'rile 
sceliery round t l~cse  gorges is si11gul:uly wilt1 and benut,if111, but diflicult to drlincate on a small 
scale map, Srom i ts  conli~sion and il~tricacy. 'I'he hills are l~rolien nl? into cl~tlless small ranges 
and l>l:rteaus, and t ~ ~ v e r s e d  by numcrous sniall streams and dry \vntcr courses. 

1'0 the sootlr, in  planc t:~bles 30, 35, 36 and 4.2, cxecutcd by I1Iessrs. Farre[], 
Cllrntlrll ,junior, Ram Clinndcr ant1 Shaik Omer, t he  hills bccomc much Loldcr. The coutltry 
riscp lq- two sucrcssivc strps to tlic high plateaus, on which are situated t,hc large villages of 
Soll]~~n. and Kl~appa,  nc:~rly 3,000 t'cet above sca Icrel, or nearly 1,000 fcet higher t,hnu 
Horrye, a11c1 2,000 lkct. Iriglier than the Norsingpore Valley. To their \\7cstmartl, in al)out the 
snnie Iatitndc, in plane tal~lcs 35 and 34, are the still higller platcnus, on which lie thc villages 
of CI~ i l~d i ,  sidoli atid Go~~a\v:lni, all belongi~ig to t,lrc Pag:rra J : c ~ h c ~ r ~ l a r .  Tl~ese average 
:),ROO rcct in I~ t . i g l~ t  or nc:~rly 3,000 feet ahovc Karnptce and 1,500 rcct ahove t l ~ c  civil 
statin11 of Chintl\varm, for wl~icli st:~tions t,he two former woultl, i t  is believed, Ivith proper 
I)uiItlings crectctl, mnlie cxcc.llent sanitaria. They are Icvcl, open, cnltivatcd pl;~tcaus, free from 
jnn:It. nt' consit1cr:ll~le wen, casily accessible [rom thc south, and many degrees cooler cven thaR 



the civil station of Chiudmnrrs. From thcsc platenos, which arc the watcrshcd of t l ~ c  coulrtry, 
the  drainage f:rlls on the nortli into the Nerbudda. :und on the south illto thc Pench a ~ l d  
Kanhan, tribntaries of the Wgngunga River. A few miles to their sontll, thc conntry again 
f:~lls to the lcvcl of thc requlnr Cbindwarra plateau by a gl18t of a l~ou t  Y O 0  feet, running for 
many milcs along the parallel of 2%"-19' north. 

Various tribes of thc Gouds are the chief in l~ab i ta~ l t s  of these traets. Their peco- 

I n l ~ n b i t n ~ ~ t s .  
liarities have often been described I)y more co~npetcnt 
ol>scrvcrs than luyself; I l~ave,  howcver, appcndcd to 

this report an interesting account drnwn np by 311.. C. Scanlau, of one of their tril~cs callecl 
Bharins, of n ~ l ~ o m  but  litttle no t~cc  scclns to 11ave been taken by former writers, on the m n n ~ ~ e r  
ant1 cnstoms of aboriginal tribes. 

As may be imagined from thcir habit of ilhya cultivation, mhicll requi&s a new 
patch of land to be taken r ~ p  cvcry year, all these various t r i l m  are ~vretcl~cdly poor, and of 
very migratory description. Thcir little villages are constantly abnudoned and again 
colo~~izcd in a sort of recurring cycle. 

Though the  poverty of the population is so great, yet  thcrc is no actual mant or 
distress. 'I'he wants of the pcoplc are very few and are easiiy satisfied, Imt the need of more 
nourishing food is apparent in  the small stntare of the men, anrl their apparent, duficicncy in 
~nusculsr  power. As is well known, however, thc Goods possess great physical endomncc, and 
can midcrgo any amount of toil after thcir own fasbion, such as ill felling timbcr, or cleariug 
land for dhyn cultivation, while a t  thc same time thcy arc very avcrsc to industry of a more 
steady cbamcter. 

The amo~ul t  of grain raised does not  nearly s~tffice for the mniutenance of the pops- 
Iat,ion, many of whom have to elte out a livelihood from the mild fruits of the jungles ; 
clewing the harvest months, many of them resort to the valley of the NcrLndda, wl~cre there is 
a large demand for labor, and from t l ~ c  w:lyes so c:~rned, they are cnablcd to buy a few clothes 
and I~r iog  baclr a small stock of wheat to add a relish to their usual poor and monotouons fare. 

The only track, worthy of such a name as a road, is that  leading vici Omer~vara and 

Roads. 
Hnrrye, from Cl~indwarra and t l ~ c  sonth to Nrusi~~gpore.  
There are however no lcss than four ilifficnlt gl18ts to 

ascend and desccotl in  this short distaoce of 80 n~iles. A 1:~rgc Hu11,jari tralfic in salt and 
grain carried on paclr bollocks wm noticcd winding i ts  may along tliis trsclc all tl~rongh 
the cold weather. It is difficult to imagine how any ba t  very IighLly 1:eden nninlals can get 
along such a rough and toilso~ne route. Auothcr tmclc, viti Gonn\vaui, goes from Cbindwarra 
to  Delalzhari ovcr the I\Iolltoor platcao, and thcncc on to B ~ ~ n l r l ~ c r i ,  a station (111 tbe Great 
Indian Pcninsala Railway, 100 milcs mest of Jubbnlporc. Thcn tl~cre is anothcr wcll k1111wn 
track from Paxara, n laryc vill:~gc in plane t:cl~lc 36 zit2 Sonpnr to Ichapa nlld from Kl~apa 
cast\\.ard to Hcvrye, and another from IChapa mest,wartl ovcr drcatlrnl hilly connt,ry to 
Delakl~ari.  All t l~esc  routes, as may 11b imagincd from a loolr nt thc mn11s of the tracts 
wbich tliey cross, arc totally unavailnblc for whccled tmWc, bu t  arc thc o111y mcnns of int,er- 
co~nmunicn t io~~  t,his mild country possesses; nor conld they bc improved mncl~  \rithor~i; great 
Inl~or and a t  considcral~lc expense. 

The dcl~ris of iron-smclting placcs were noticcd all over the detail I>loclt of worlz, and 
the rough I~a tc l~c t s  and spears of tlle villagers arc all 

Jlinernls. mannfacturcd on the spot. 

A t  thc conlleience of thc Hard and Shakar rivcrs, 2 milcs sonth of Dclhcri village, in 
plane tal)lc 37 nn outcrop of coal was found 11y Mr.  Scsnlan, r ~ ~ n n i n g  in a nort,l~-c;~stcrly 
and sontll-wcstcrly d i r rc t io~~ .  I t  is a t  first visible in thc scarp which lincs the right Ilrnlk of 
thc forn~cr  rirur and lies in various tl~iclalcsses between layers of sandstone. Locally it is linown 
by the nnmc of Snrnrnanj~~ij,  and i t  was nrhilc hnnting for othcr tvcl~snres Il~:tt this str:lh1m 
was come upon. Thc l>l:~ce is prol~al)ly known to thc CTeological Survcy Departmentj, as it i~ 
not many miles s,)11t11 of I~Iohpani, where collieries have nctoally 11ccn cst:~l~lishctl 11.Y tllc 
" Ncrbn~lda Coal Company." 

Anot,hcr su1,stnucc called I)y the natives salnjit, hnt mhosc Earol)ean name is ~tnltn~)rvn tl) 
mu,, was also fonntl near t l ~ c  villayc of Delhcri. This article appcarctl to bc a kind o f  salt,, 
and is rnncl~ mlucrl 114. t l ~ c  natives. I t  is rjnly fount1 by t l ~ c  B:~rias, w l ~ o  Itccp its wl~crc:ll)onts 
very I t  w:~s gc~ler;~lly noticcd oozing I'rom tlrc santlstonc roclts forrn111~ eve~~tonl ly illto 
i n c r n s t n ~ ~ n t  1,y thc action of t l ~ c  SUII :~ntl air. I t  is of a. dirty whitc color wl1e11 so drictl, 
to the t:~ste n biting acid. It is greatly cstccmcd I)y the natives as a sl1cccssfu1 lotiou for tllcers, 
and also :L va1u:~l)lc :~ssistnot in tltc hcaling of I~roltcn bones. 

Catecl~o is cxtc~~sivcly maoufactnred Ijg a low caste of mcn a11 over the I-Illrrye 
District, I t  is got, from t l ~ c  l a i r  tree, and appc:lrs to 

Prodocts. LC "cry profitable nrticle of tradc. Tl~erc is also 



co11sidcral)le traffic in gum, ho~iey and hulda and sni antl wagon timber. Of the I:~ltrr,  svl~ic l~ is 
a small kind of what  we call teak, therc are many largc and valnable trees all over t l ~ i s  ,jaghecr- 
darce. By jud ic io~~s  thinning nod prul~ing,  the  I h j a  might  add grcatly to his rcvellnc from 
these forests. Tigers are vcry plentiSul on the borders of Xdagino~~ ant1 Hnrrye, and :11so near 

Wild nuimnls. l'inapani, north of the  latter v i l l : ~ ~ c ,  \\-here, au usual, 
t he  unfortunatc i ~ ~ b n l ~ i t a n t s  sofl'er ter r i l~ly  from thc  

ravages they make on their catlle. Few indcetl Lut surveyors know the  misery and tlistrees 
cntised I)y wild animals in this country hlany of the  old in l~nbi tants  told me quite pitifol 
tales of the rcpentc-d losscs t l ~ c y  had sustained ; ho\v, after ycms of hard toil and self-dcui:~l, 
they had saved s n f i c i c ~ ~ t  t o  buy a pair of l~ullocks, and (hen, how only a few months after their 
purchase, a t iger \valltcd an.ay wit11 first t l ~ c  one, and t l ~ e n  the  other of t l~cm.  Farming under 
s t ~ c l ~  cii.cumstances must he n 11ol)clsss kind of morlc. 1\1orcovcr, :IS Gnntls are a l \mys an\vil- 
l ing to  point ou t  the  hannts of t igers to sportsmen for fear of olL11tling t l~c i r  rlcitics, t l~c rc  
n.nl~ld appear to bc bnt little prosl)ect of rclicf for these ~ ~ n t b r t u ~ ~ a t c  snlfcrers. h I ; ~ o y  11crds of 
nilgai were seen to west\vard O F  K l~apa ,  and also near O~ncrn-am, ant1 lots of pigs all along 
the  banlts of tlie S1ialc:lr River, as a rule, t11o11gl1 I do not t l ~ i n k  thak in  this district wild 
:u~inials, cspecinlly of the  deer class, arc as plentiful as  i n  o t l ~ c r  parts of the  Crntrnl Yrivinces. 
Of small frame and tlie fbathcred t r i l ~ c  there is really next to none, as  the Cot~t ls  spread nets 
for them in every direction. There is plent,y of work, t . l~ongh in t l ~ c  fisliing line, to rompensatc 
a sportsman for entering this district;  all along  he Sl~altar,  good bags of maseer may be 
made, and again in the  Peuch Rivcr, south of Omerwara, one is al\vays surc of sport. 

I n  concludiiig the  above report, I \\rould desire to place on rccord my  great  rcgret a t  

Co~~cludiog remarks. having to give up, on i t s  al~olition, t hc  ellarge of 
No.  2, 'I'opogra1)bical Par ty ,  and also t l ~ c  regret I f ~ c l  

in t he  separation from thc  sobordiuatcs mllo have n.orlted so n-ell luidcr m y  ortlc~.a. For the  
last 1.5 ~ n o n t l ~ s  I have done my utmost, wl~i le  laljoring uudcr many dificultics, t o  bring t h e  
party into a morc efficient statc, and trust,  you lnny consider, tlint I l ~ a v e  a t  least partially 
succectlctl i n  doing so. I am greatly iot1cl)ted for m y  snccess to the  w i l l i ~ ~ g  and  hearty way 
in  which all uudcr m y  c l~a rgc  have carried out my instructions and wishes. A more zealous 
and I~onorable I~orly of assistants i t  w o ~ ~ l d  be hard to liud. F o r  sixteen years, this topogm- 
phical party 11as 11cen employed in tlie survey of t he  most notoriously unhealthy and n~alarious 
tracts of Southern aud Central Intlia, completing doring tha t  t ime maps representing the  
enormous area of 26,580 square miles of country. Every member of t he  party has I ~ a d  to  
rislc I ~ m l t h  and life \chile worlting in  t l~osc  malarious j~uilgles, and I trust, t ha t  their long 
continued zc:d a11t1 esertions, n~hi lc  performing tbeir duty  nndcr circumstonccs of so much 
I~ardsl~il ,  and ~)rivntion, may be promiucntly l~rougl i t  forward to the  liotice of t he  Ciovcrnmcut 
in yonr An l~ua l  ltcport. 

"NOTES ON B A L A G H A T .  

na l ag l~n t  nras only f o r m ~ d  iob) a separate commission in l S G i ,  I J ~  perpannahs ant1 

Rc~nnrLs OII OIC coo~ltry t~in~igulntctl. taloolts t:~ltcn from tlie Districts of S e o ~ ~ e c ,  B l ~ a u d a m  
aud 3lar1dla. 

T11c civil si:ltion is situated a t  t hc  aucicnt village of Boorha, lying ill latitude 
21'-4%-5S", lonyitode SOo-13'-31", aud s i t i~atcd about I t  mile east of tllc \vcstc.rn ba~llr of 
tlic \ \ ' y~~gunga  Rivcr. N o  pnclca civil buildings 11:lvc as yet  1)crn 1)uilt; there are, ho\\.e\,er, 
very llourisl~inp scliools and hospital, t l ispe~~snries a1111 a Itutchery est:~Llisl~eiI i n  l c ~ ~ t c l i : ~  
hooscs. The nnlire t o \v~ i  (for i t  is rapidly dcvcloping from n villngc into a town) 11as b e c ~ ~  
wcll lait1 out,  an11 t , l~c wl~ole  station I,c:irs cvidcncc of thc  grcnt carc and iutcrcst whicl~ the  
11rcsc1it D c p ~ ~ t y  Cotn~uissioner Captaiu Uloo~nficld tnlics iu its welfare. 

3I:lny fine lnanaoe topcs aud old t o ~ n b s  nad ruins about the  placc monld lcatl one to  
sul~l)osc tha t  Boorl~a was once a vcry lmgc town. I t  has I)cc~i n.cll sclcctcd as  the  capital 
of t l ~ c  ncw district, for i t  lies on 11igl1 open groond, capal)le of pcrfcct drainage near t l ~ c  banl; 
of t l ~ c  \I1yngung:1, nl1ic11 is nar igal~lc  t,o U11undar:i in thc  rainy sc:lso~~, and in the  centre of a 
very Scrtilc and l ~ i g l ~ l y  colti\.atcd tract of ricc aucl w l~ea t  land. 

Owing to tlic total al)scncc of roads, and distance from othcr stations, t he  District 
of Il:~lagl~At was b r ~ t  littlc Itnow~i ti l l  lately. The pl:rins of ISattal~, one of its now most 
fcrtilc tr:lc(s, liavc indccd only Lccn 1)rought under cu l t i va t io~~  \vithin t , l~e present century, antl 
t l ~ c  Ramgar11 Uiclr\sa tract : ~ n d  1\Iliow talool; wcre, i t  is s:lid, first taltcu in baud by one 
L u t c l ~ ~ n a ~ ~  N:~ili ,40 ye:ns ago. T l ~ c  worlting up of t l~csc  morc distnnt parts of t hc  district 
t o  the  lcvcl ol' those ncarcr l~cad  quarters nfas tlic first objccb ordcrctl to bc talieu iu  hand by 
S i i  Il.icl~:~rtl Tt*~nl~lp ,  nnd great  progrcss has been ~nat lc  nl,lrarcntly in this \\vorli. 
.- - -~ -. .. . - - -. . . . . - 

* (!o~~~l)il$.,l I'I.I!I~I I I C ~ I ~ , +  1i1kc11 1111 IIIC q ~ n t  by -\lc~srs. liirdlcstu~~~, Xci~le nurl A. CLeuuell, a ~ ~ d  also fro111 uotcs 
rllltplie,l Iq. 1111. 1)~1~11!' Cu~nnlis?;iuor,r, Ual;~gll~lt. 



( viii ) 

Balaghkt is I~ounded on the west by the Wyngunga River, on the so11t11 1,). tile 

Doundnli~'~ of BnlngllAt, 
Bag11 Nutldee, on the south-east by the feudatoKv 
States of Ka\varda, Khyragaon and Nandgaon, on the 

n n r t l ~  Ijy the Jobbulpore and Chuttesgnrh road, aud an imagil~ary 11ue lcaving that road be- 
tween Uiclin~n and thc Chulpee GliBt, joiuillg the Wyngullga River about 60 miles north of 
t l ~ c  junction of the Uagh Nuddce. 

T h e  district lics between the pnrallels of 21"-5' and 22"-15' north latituclc, and tile 
meridian of 80"-3' and 80"-55' east longitnde. It is Lilnits of UnlogllOt District. 
thus about 76 miles long Rom north to south, and 45 

milcs in  breadth from east to west. I t s  area roughly estimated is about 2,682 square miles, 
of n l ~ i c h  a large portion cousists of forest-clad hills nud brolreu undulating ~ ~ ~ i c a l t u r a h l e  
cou11lg. 

The main mountain range which traverses the district, is a south-east project,ion of 
the Saotl~pooras, and forms the greatest pnrt of the Pars. 

h'nlllc, llb~sicn' of war5 tellsil. Tile llia]lest poillt Dhnl<li H. S ,  rises to a 
trncts. 

height of about 2,736 feet above sea level, and its 
south-east estremity is just shove Lanjee, from whence it dips towards the uorth aud north- 
\rest or towards the valley of the Nerhodda. TO the north-west thc dip is coiiterrninous :ind 
unl~roken to  the Parsmara plateau and the Ifandla border ; hut  to the north, thcre IS a sudde~i  
depression of about 000 feet, aud in this are scattered the plains of Bhurnlat and SoreyL~. 

I n  thc south-nest corner of S u r e y l ~  telisil is sitl~ated the Teepagnrh Hill, rising to 
n height of about 2,700 feet aLore sen level. This locality is the great strong-hold of thc 
Bygahs, who have lived on and around it for mauy generations. 

To the  north of the plains of Bhimlat and Sureyla, rises the Bliaimsn G l ~ i t  range, all 
rlevation of about 600 feet a l~ove the plains last mentioned. This range on its eastern fl;u~I< 
turns uortl~wards to Chilllee and attains a height of ahoot 2,600 feet above sea levcl, colmi- 
n a t i ~ ~ g  a t  Umerkantak i n  an elevation of about 3,300 f'cet :~bove sea level. 

To the west, the hills terminate mitl~in a few miles of the Wyngunga. 

A n  irrcgular belt of liills and jungle-covered plains of about 20 milcs in n,idth, forms 
the son t l i c r~~  Ijordcr to  the niniu range, which in the west terlniuates in  stouy ravi~rcs and 
slopiug llills aljont five miles in  brcndth. 

Thc geological stroctore is chicfly cranite, with intermixture of quartz a ~ ~ d  mica. 
T m p  is fo~und on the tops of' many of the hills iu the Rarngarli tract. 

1)irision of DnlngbAt into tllrec pnrts. 
Balaghi t  may be said to consist of three distinct 

parts- 

1st.-Sonthern lo\\, lands, comprising Perguunahs of I-Iuttah, Dha~nsoa l~ ,  and La~ijee. 

4vd.-Tl~e long narrow valley, 1;non.n as the Mhom Talook, lying to the north of 
Sumapore, I)etwcen tllc l~i l ls  aud the Wyngul~ga  River. 

3rd.-And the lofty plateau, ou which is situated the Rnmgarh Bichwa tract. 

The first pnrt is a slightly u n ~ l u l a t i n ~  plain comparati\,cly well ciiltivated and dmincd 
hy t l ~ c  Bagh, Sone, Deo and W y ~ ~ g ~ ~ o g n  Rivers. On 

First pnrt. i ts  northern and north-eastern edge, i t  is fringcd with 
a I~el t  of forest extending from n1,ont 1 to 5 milcs fro111 the base of tbc hills, and in various 
places along- tllc banlis of rivcrs \vhicl~ forn~s its southern and western borders. Ilcrc the 
country is so open tha t  a clcar view can IIC ol,tainctl from nearly evcry spot alorlg the edge of 
the I~ound:~r,r strrnmn. Tlic soil is I~ad on bauks of W y n g u ~ ~ g a ,  but rich a11d alluvial in the 
vnllrys I1e:lrt.r the hills. 

The sccond pnrt is a long, narrow irrcgular shaped low-land country, composed of a 
scrics of small valleys intersected with light granite 

Tllc s e c o ~ ~ , l  1,ol.lion. hills covcred with dcnsc ,juuglc, and I ~ a v i n ~  generally :L 
~ I I I I  liom north to so11t11. From ilrc main r n n q  to the TVyngr~nga, its I~readth varlcs from 5 to 
20 nlilcs. Tllr soil IlcrC is illf't*riol; r ~ r ~ ~ l i r c ~  m ~ i e l ~  water to prodore decent crol~s. Irriantion, 
I~nrvcrcr. \\-ol~lrl I J ~  easy, o\ \ . i l~g to t l ~ e  n ~ ~ d n l a t i n g  surfkce of the soil, and the ncaruess 01' thc 
11111s wit11 t l~e i r  pcrel~~1i:~l strcnr~is. 

The thirS par1 is a vast undulating ~)lntcnr~,  1,roltcn into nnmerous vallcys by irrcg11- 
]nr 1:~11gcs of hills running genrrnlly Cram cast to 

The tltirul pol-liczn. $v\.cast. T b e  general lcvcl of' the vallcys is 800 or 900 
lcet nl~ove thc pl:tin~ Ircl~,n-, ; ~ n d  ncmly 2,000 I'ect al~ovc sea level. 

By k ~ r  tllc grc:~tcr 11nrtiorl1 or thew Iligl~-lnn(l. is covrre(l with dense jonglc. In fc\v 

places, 511cll ;IS P ~ U U I ~  UI~ i~cc ,  l>:~r~\v:~r:t :111J Ul~umlnt, t l~cre :ire a few villagt2s, Lut the 





Ll~cy \\.ill not eat  the  co\\. nor mild bul?;~lo, but  do not hold Ixlclt from mal i i~ iz  food of the  nim. - 8 ~r! 1 

Tllcil mnrringc ccre~~~o~~ics. the  deer, nilgai and all sncli n ~ l d  animals. I n  their 
marriage ceremonies, thcy follow sni t  ~ v i t h  the  other hill 

l>collle and impose certairl dues on the  lnau m:crrying; for instiuce, a don,ry from t l ~ c  I~nsI)an(] 
colisists of 200 seers kodo, 28 seers dB1, Rs. 7 ,  a pagri, 12 l ~ a n d s  long, 2 saris and 2 chotis; and 
f ~ ~ r t h e r ,  when the  wife goes t o  talte possession of her f ~ ~ t a r e  home, her i.elat,ions have to I)e 
entertained nfith n feast of g u r  or  n deep potation of liquor, t o  the  nmo~in t  of Rs. 2 ;  the  
lat,ter invariably, i f  t o  be fouud. Wheu a marriage is about to  be celchrnted, they proceed to 
lwcl1are an cspecial s l ~ a d e  in front of the  h o w  where the  ceremony mill talte place. A pole 
of S:llai-wood (franlcinceuse) is buried, and around it, so as to form a convenient square, are 
raised eigllt other props 011 which rests the  roof, crowned 'wit11 garlands of leaves and flowers. 
T h e  middlc pole of salai is called 1311oorn. Notice is ~ i v c n  to all friends mhen tlle marriage 
is to be c o ~ ~ s c ~ n ~ m a t e d ,  nud then i t  i s  t ha t  t he  bride to be, comes t o  her intended's village, arid 
ta1;es up her residence opl'osite to  tlie house hc occupies. It \\,ill be reniembered 1 esplaine(1 
last year that  tlie villages in  t l ~ e s e  l~ i l l s  are always built in  two rows. Both of t l~eni  arc tvell 
besmeared with haldi, a c t is to~n \rllich I found cxtrnsively practised in the  Deccan amolig a11 
classes of tlic ~ ~ a t i v c  population. The  woman's friends malte i t  a rule to  arrive in the  morning 
and the  l ~ a l d i  is liept on till eveniug, bu t  any  timc during the  day Lhe coople to be united are 
summoned and niacle to  walli ro~u ld  the  Bhourn seven times with t,hcir clothes knotted together. 
After  this, the  girl's father gives her a dowry, w1ie11 the  cercmony is supposed to be over. A t  
night ,  all present, are en te r t a~ned  t o  a dinner, which is called Bhoura-lti-roti ; Sagni-lti-roti, being 
the  first hcld after arrangements h a r e  been entered into  t o  accept the soitor's prol~osal; the  third 
I)cing called Chilila hlandi-lti-roti, given on  tlrc morning immediately after the marriage, when 
the  girl's relations depart, and i t  is only after this third feast, t h a t  tllc l~nsbnnd gets possession of 
his wife. I t  is strange t h a t  when the  nenrly married are blcssed with an addition t o  their familys, 
thcy never evcn invite tlie young  mother's relatives to  come aud see the  cllild, but  allow 
them to  visit if the  wish takes them natorally. 

Tlwy burn t l~c i r  dead, and bury those killed by accident or wild animals; ho t  thosc 

Their deat l~  c c ~ c ~ ~ ~ o ~ ~ i e s .  
Icilled IIJ a tiger, tllcy will not  even so mncli s s  touch. 
Tllev riot their relatives ont  of caste. b u t  re-admit them 

# .  

on  their g iving a panehait dinncr. 

IT'hilc worshipping the  other gods of tllc Gonds, they hold the  " Sqj" tree as the 

Tltcir gods. imperss"~~:~tion of thcir chief' deity. I f  you want to  test 
t he  t ru th  of a Ullnri:tJs word, Lrralt a leaf of the  Saj, 

pu t  i t  on his head, and aslc him t o  repcat his assertion ; if i t  be true, he will a t  once speak i t  
u p i n ,  it'  lot, nothing will i o d ~ ~ c e  him to  do so; a t  1e:lst thus  spolte m y  deponent. Narain Deo 
is relwesc~ltctl by a copper r ing :thout an inch in diameter; SBItrLi Dco by a twisted r ing of iron 
:~bont  2 or J inches in diameter ; IChourin Kl~a ta rpa r  11y a very diminutive stool, about an inch 
sclnare \vilh -1. legs and about 1 4  inch high ; Dullla Deo Dorga is made of iron and supposed to  
be figurative of a peacock, i t  is hollow, and a b w t  14 inch long. Kliutia Bhinsen only exists in 
numc. 

~ 1 1 e :  Gonds, KorBus, or Rl~ar ins  s tar t  togctller in  their tilli crops, they talce \vith 
tllem some :lsl~es and Intlian corn scseds, and as they go 

Tl~c grtlllerillg of tllo tilli crops. along, they kcep malting circles \ritll their ashes, and 
1,l:ii.c in tllcir centres t l ~ c  seeds of the  corn ; this 1,ractice is supl~osed to Iteep away all the bad 
\\.ill of the Dcos. 

'I'ltc*ir \ramen usnally dress lilte thc  Gondl~is ,  b n t  if tliey cnn allord it, lilte the 
gencr:~Iity ol' I-lint111 women, : I I I ~  (lo not \ve:n the ponder- 

'rile dress of the Ul~nrin !\.urnen. ons Lra=s or11;1ments in vogue amongst the t'ornicr. 

Thrsc  11ill pcol,le will not. let t he  Lamjana ~ l e e p  in t l ~ c  samc hol~sc ~ r h c r c  his intendcd 
\ivri,  nor ,lo tlley let t l lcm converse more than is good for t,hcln ; if, 11ufore thcg are ln:lrl.ie(l, 
tLcy go n ~ t l . ~ \ . ,  they arc t~lrllc(1 out of caste and the  marriagc ceremony is uclt gonc thro+?ll 
:it : , I1  ; I V I I ~ .  01; t l~c i r  a iv i r~g  a feast after t he  cxp;mtinn of thrce days to  their ~ ~ u u c h ,  tliey are 
r c - i~ l~ ln l l~ , t l  among their l~ rc th rcn  as a \reded couple. 

TIlc nllnrin Oots  or Clans nnmlwr 18. TI~:tl<Rria, ChZlthin, AnpArin, Bl~lirtlin, 
I)iinriolin, NZll:tli:i, I!:~xotia, Rothia, (i;tllt,in, Pnria, 

TI,C IHlnris C:O~F. hl6l16uia, PBcl~alin, ICormia, Bijili;~., ~ F i g d G i a  ICl~bnlS- 
ren, C;ul~lia, Eagdi:~, Anlorin. 

R c l n ~ i n g  to  the  Kliapa or Batkagnrh Jagir,  the 
'l'lu, l i l ~ n p n  or I ln lkngnr l~  .T~~gir. follonfing mas narratcd Lo mc :- 

T11ns (;on(] ( lvnnzty was rst:ll~liul~ctl a t  I>rogar ~ ~ ( I C Y  Jn t \m Rnja, \ rho was r r~rn~crly  :1. 

rcrv:~nl to Ille ?. Conli Ilrolhcr pril~ccs, H&nlsnr mld Ghansrlr. By t r ca~on ,  lie ilcllnscd them 
: I I I I ~  t ( ~ ( ~ l i  I I O ~ ~ ~ + ~ ~ < , ~  of tile (i?icldi, and t l~en ,  to 11is nsaist:lnce, camc tlrc threc I J I . O ~ ~ I C ~ S ,  flIl5, 
IlcZ~~lil~a, l 'hn~lj D&nl;a and 3I i l la  D5nltlia, with a forcc uf 2,000 Incn. D ~ u i n g  tllc conflict, 



w r i e d  on between the opposing forces, Aha and Maha died, and the surviving brot l~cr  Phonj 
BBnkha received as a reward for his services, the  BBtLSgar or I<h:lpr Jagir. Aficr a r ~ i r s  
had been settled dnd Ja t r a  made quite sccurc on his u s u r p d  t,hrcnc, Ile, together wit,h Ibis ally 
Phonj BBnkha, proceeded to  the Nizaml~ t  Hyderabad ant1 tendcred their ronjoillt aid to him. 
They were directed to join the a t t ;~ck on Golcol~da or R11&g11Bg&r whosc Rani rerellcd in the 
euphouious uame of N&kti Rani Cb111g Moji S&ug Bioji. They took her possessions, : I I I ~  f'or 
th is  good turn, Ja twa rcccived in marriage tho Nizitm's daughter. H e  of course tr~rlrcd 
Mahornedan and acquired the new title of HSlthEt BIla t~d,  \\,hell he retnrncd to Deogurl~ and 
assumed the regal purple. His  descendant, Suliman S l ~ a l ~  Badshah, known as the  G ~ I I ~  R:!jn, 
now resides a t  Nagpore, whilc Gopal Sing, thc descendnut of l'l~onj UBt~klla, is t11c 11rc~ent  
R q a  of Khapa, and is put down as thc 14th gcueration. 

E:~:rlvact from the ATarrnlivc Report of Coloael G .  13. SAXTON, iit. chnrge A'u. 3, l'opo,qrnpRical 
P a r t y ,  Cealtul  Prociuces awl  ~ i z a g a j ~ u l a m  d g e ~ l c y  Survey. 

The Saora country is, you are aware, occupied by tribes, who l ~ n v c  hitherto resistcd and 

NATIVE  STATE^. rcscnted all attempts of strangers to  enter t l ~ e ~ r  tcrri- 

Knlnbal~dy, Bustor. Jcypore. 
tory. A few years ago the  Ganjam Collector's tents 
were cot, whilst cncamped in the  portion bclonginq to 

Country trinngulatcd. t ha t  Agency, and on the  TTizagapatam side the intro- 
duction of.Police led to  considerable losses of life on t l ~ c  Government side, and to scvclc 
measures for the punisl~ment of rebels on the other. I rode throrlgli what mas formerly the 
chief village of Putosingi, bu t  which mas some time ago burnt down by a Semi-Military 
force, and has not been re-occupied as yet. The whole country is now policed, but i n  
the  more unruly portions under Vizagapatam, the  Police Stations are fortified, and precnutions 
are necessary to secure strangers a g a ~ n s t  hostility. Under these circumstances, my entire 
success is very satisfactory, and as I observcd not l~ing to  indicate any wish to  interfere with 
m y  proceedings, I do not auticipate any unusual difficulties for the  detail surveyors, who will 
take up the  gronnd, and I hope to completc i t  ]lest field-season. T l ~ e  nrea to I J ~  surveyed is 
ronghly about 600 to 600 square miles. The features are I~old, and will afford i ~ ~ t e r c s t i n g  
subject for topographical drawing. The hills risc up to 5,000 fcct on t,lie castern side, 
within a few miles of t,lie sea. From " Rlal~end:~rgiri" aud neighbouring heights, t he  
brealtcrs can be seen for perhaps 50 n~ i l e s  along the  coast. The ct~ltivated plain bct\vcen 
the  sea, and the Saora country on the east, sooth and western sides extends a t  vcr.y 
slight elevation above the  sea, close up to  the hills, which rise abruptly. Piuc culti\.atcd 
valleys intersect the country. The pri~lcipal one, runniug from the  south almost into thc  
centre of the gap, is only from 4 to  500 feet above the sea, but  the ot l~crs  arc mnch higher. 
The principal one ill the  north-west portion is about 1,400 feet, another in  the north ecntrc 
is about 1,600, and one iu  the  norlli-east is 2,400. I n  this last-n~e~~tionecl par t  of the  Saora 
country, the villages are, some of them. as high as 3,500 fcet. I have one village station 8,.1(18. 
A peculiar characteristic of the country is the  mode of coltivation. Some of the llills rising to  
ncarly 3,50G fcet, are cultivated to t l ~ e  top, and terraces, supported by stone revetments, often of 
considerable height and vcry s~11)stantially built, corer t'lc l~i l ls  and valleys, and are used for b o t l ~  
mct and d ry  cultivation. I t  is said tha t  the  building up of these revetments is t l ~ c  worlc of tllc 
womcn generally. I n  one instance, the womcn and girls of all ages (all snlokinx tobacco), came 
t o  assist me in erecting a station mound of stones. This circomstancc I noticcd in contrast 
with my general experience, nrl~icl~ 11as been quite the contrary, in  the wilder portions o f  tllo 
country. Frequently not a single woman or childhas appeared in or about the  villages, as long 
as  my camp rcmained in the neighboorl~ood. The Saoras arc, like the other hill t r ~ b e s  I Itave 
so long been amongst, addicted to drilrliing to excess. An  instance occurred a t  the last village 
I encamped at,  whereit  appeared that  every man, moman and child was drunk. The  coun- 
t ry  in  which our fur t l~er  triangulation (interpolating extra points) was done, is mainly in the  
detail maps now being submitted, some points come into the  ground, which mill be taken u p  
next season. An inspection of the  maps mill show the peculiarities of the country. T l ~ e  
chief features are extensivc plateau, onc running for nbont 1.2 miles, with a flat tree-less 
surface, averaging nearly a mile in widt l~,  and a general height above sea lcvcl of about 4,100 
feet, and another of still greater I ~ e i g l ~ t , ~  Lot not more than six miles in length. These 

* ln pnrt even n ~ o \ . c  8,000 platcau extend more or less all along the eastern side of the 
fcct. higl~lands, m11icl1 iu clear weather are visible from the sea, run- 
ning pnrdlel with the  coast, west of the Gnnjnm and Vizagatatnm Collcctorates. 

h!rlracl frotn the N a ~ r a t i v e  Rcport o f  LICUT. 11. T. SALE, R. E., charge T o .  4,, T o f ~ o g m -  
pll~cnl Pnrly ,  Chola-A'aqj~ore Diuisro?t S ~ c r u e g ,  j b r  season 1869-70. 

NATTVB STATES. The country passed over by t.he priucipal triangi1l.z- 
Sirgooin Prslrpoor. tion this gear is of an ioterest,ing character, inrluding 
R e m n r k ~  on tllr rountrp pnrqcd ovcr by tho t l ~ c  source of the Sone, the  Johilla, the Ncrbudda, and 

trinngulotion and clctoil survey. 3180 tribl~tal.ies to  the I\lohauadi. 



( sii ) 

Thc watcr-shed I)et\vecn thc Johilln (a t r i b ~ i t u y  of t l ~ e  Sonc) :~nd the Nerbudda, pre. 
senls n very c ~ ~ r i o u s  and deceptive topographical appcmance to aoy one viewing the valleys of 
these rivers; i t  appears tha t  the range of I~ills, wllicli forms the water-shed between the two, 
d ~ c s  away towards tlie west, and that  the valleys coalesce and the rivers join. This appearance 
is dcceptivc; in reality, the Jollilla takes an abrupt turn to  the north, breaks through what 
appears to he a connected range of l~ills, and joins the Sone. 

From tliis appearance, a strange old Hindu legend has arisen, which represents the 
Johilla as goinq lo meet tlie Nerbudds in marriage procession, but  becomiug frightened, turn- 
ing and r u n n i ~ ~ g  away. 

T l ~ e  country taken up by t l ~ e  detail Surveyors was of a very aninteresting characte r 
and was for the most part low, uudulating hills, covcred with jungle, without any marked 
features, with here and there n tract of more fertile cultivated coontry; sucll ground does uot 
admit of the reudering of m u c l ~  dctail, and presents no great scope for hill drawing. 

The nortl~eru half of tlie country.  triangulated aLoiit Malloba, Chatterpore, Raj- 
Bnudvl I Stntcs. nngar, I s a n a ~ a r ,  and aloug the r ight  bank of the 
Rcmnrk~ on the coolltry t ~ i n l ~ g ~ l l n t e d .  Dcssnn, was very favorable for triangulation, consisting, 

gene~a l ly  spealting, of a pl )in from nrhich numbers of isolated hills and small groups of 
l i~l ls  rise up to 600 feet or a little more above t l ~ c  plain. This will not prove so easy for detail 
survey however, for tlie greater portion of the ground between the hills is covered with 
thick , j u ~ ~ g l c  very troublesome to  a plane tnbler. South of Bijamar and Silon, however, the 
groiind is hilly, wild, and covered with forest. Here the " l3111dia-chid" range, on which 
Ponnah, Kissc~ngarh and the Great Trigonnmctrical Station of Kusmiir are situated, becomes 
much more brol;en, the steps and spurs arc infinitely more varied, iu both height and form. This 
portion of the country is very picturesque. Tlie valleys well watered and more or less cultivated, 
Lordered by slopes of every gradient, and numberless sl~apes form a striking contrast to tlie 
almost abrupt wall, or scarp, running from Rajgnrh, almost to  the eastern extremity of tlie 
Re\vah territory; the pass throng11 mhich the East  India Railway ruus, forms allnost the only 
exception to the continuous scarp extellding across more than two degrees of longitude. 

The country plane tabled, s tmting from the  Snugor road (for about 45 miles west 

Rcmnrks on tllc country plnne tabled. 
of its junction wit11 t l ~ c  great Dcccnn road) gradnally 
rises fiom 1,200 fcet on the eastern side, and uearly 

1:400 feet on the western, to a iicarly iinifor~n height of 1,700 fcet, on the casturn side about 
3.5 miles, and on the western side almut 16 miles fl3orn tlie Saupor road, forming a ridge, 
r t u ~ n i n g  rrom south-west to north-east, parsllel to thc Kairnorc rangc ; for this I have not been 
able to fiud any name, bu t  i t  seems a contiunalion of the Bundair hills; locally i t  is known as 
the Pathar pn,bal>ly from the rocky cl~aracter of tlie plateau. Through this ridge, tmo large 
streams, the '' Cane" (or '' Kian" as i t  is generally called in tha t  locality) and the Patna wit11 
numerous smaller tri1)utaries find their may northwards. This tract is very scantily populated 
and cultivated in proportion ; the neighl)onrl~ood of the Cane River seems most fnvored. North 
of this ridge is an abrupt fall of about 600 feet, and then a valley about 1 6  miles in width 
stretches away parallel to the ridge. I n  tliis, the city and station of Nagode are situated. Tlie 
vallcy is thickly populated and well cultivated in i t ;  a t  about 12 miles to  the west of Nagode 
there is a water-shed from 1,100 to  1,200 fcct above the sea, running roughly a t  right angles 
to  t l ~ c  dircct,ion of the ridges of tlie I~ills, west of which, the drainage ITIIIS off to the 
west into tlie Cane or Kiau, and east of wllicli the drainage goes cast iuto the Sntna. TO 
t l ~ c  north oC thiu valley, the ground rises again gradually to n height of about 1,550 feet, 
a t  3 distnncc of 8 or I) miles, and t l ~ c n  again, there is an abrupt drop of abont 250 feet; on 
varimls parts of this ridge, ho\vevcr, there are several isolatcd hills, such as those on which 
thc Trigonomntrical station of T ~ l g o u n ,  Akonla, Sarang and D l ~ o  are sitrlnted; tliesc rise to 
1,770 feet. This ridge is called the Bindis-chal range, and is chiefly covered wit11 jungle; 
therc arc vcry fcm villages on lhe south slopc of it. North of the ridge of the Bindia-clial 
r:tnge, there is a lower from 1,300 feet to 1,500 feet above the sea, extellding north- 
wards from 3 h 8 ~ni lc i  in widt l~,  and then there is a fall of 800 feet on an average, a t  the foot 
or which A(!iyg~~rh, KaliJ~jir, Pat:\r-kecliar, kc., are situated, and from these to the valley of tlie 
Jumnn there is no co~itinuous ridge of hills ; isolated hills appear, more or less thickly grouped, 
nnd the general level of the is Letween 500 and 600 feet above the sea. 
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are mitl~in half a mile of the true positiou of the present village site, and in most instances 
mark tha t  of the village cle:~riug, only the  n o s t  distanl independent villages are iuserted 
from uative informatio~l. 

It will be seen from this map, how small is tlic limit of the independent countly, and 
how rapidly we may expect this to  contract. The area covered by independent villages, I do 
not think can now exceed 207 square miles. The road to SeramphaughBt strikcs directly 
into the heart of it, and is Iruown to  the survey from the side of Baduri and Rougmagirri. 

I have entered triangulation observed or in  progress, and tha t  proposed, which I trust 
will be eventually carried out, only one hill lying north of Kogiduk might  be difficult to g e t  
to  a t  present without a guard and the presence of the  Deputy Commissioner. I t  was most 
satisfactory (it surprised me) to sec the willi~ig mauner in  which the Garos turned out a t  the 
summons of 3 single constable of the Garo Hills Police, and one heliotroper of this party sent 
b y  Mr. Belletty to clear the forest clad hill of i\Ioonghri, when i t  is remembel.ed that these 
very Garos of Khalrwa-girri, Bowi-girri, and N e g  Mondal wcre only last year independent. 
Every able-bodied man they could spare turned out, aud proceeded eight or ten miles the 
distance of t h e  hill from their village and remained there two days; this says a great d ~ a l  for 
the  people and the change tha t  is coming over them; it appears certain, tha t  intercourse and 
further acquaintance with Europeans is all tha t  is necessaly to bring thcse people into tlre same 
quiet state, as their ueighbours in .  the Khasi Hills. Mr.  Belletty speaks in the same terms of 
the willingness of the Garos he has come across, and who cleared Meimanram and other peaks 
for him. The good effect of our entry into these hills, there is no gainsaying, and i t  is much to  
be regretted tha t  the Ciaro Hills have been so littlc visited for years past,, almost up to the  
present time, by the many officers of Goverllmeilt residing in the districts adjacent, left to tile 
Rajah of Shooshung, other petty zemindars and the Seem of Nongstein. Nothing but  our 
absence in the hills can account fbr their having been so little known, and the people 60 little 
understood. The country presents no greater difficulty than North Cachar, if so great ;  in  fact 
its features are less formidable in many ways, very mnch of the ground is level or undulating, 
broad flats extend along tlie courses of the valleys for long distances, and render a journey 
across the hills rapid and easy, the hills being of low elevat,iou, the ascents are easy and short ; 
only as we approach the  Tura range does the country present a rnountainons aspect, and even 
here i t  would be easy to  carry a good bridle road. Two points present themselves, one near 
Meimanram, and another near Dapsigirri, the last is a low depression iu the range and much 
traversed. The height of 35 villages and hills will be hereafter giveu ft.om Aneroid readings, 

I n  the upper valley of thc Sliemshang (Summessnry) some splendid forests of sL1 were 
seen, some of the trees of hugc,proportions; I have never seen finer any where. This timl~el; 
could i t  by any means be go t  out of the couutry, would be of immense value, seeing what a 
large of timber is now annually required for the great works now in progress, and 
will he required for many years to  come. North of Rioongbri, ill the valleys towsrds iVIcijol-girri, 
fine ski timber covers large tracks standing in grounds, whence i t  could be transported with 
greater facility than elsewhere. 

The Shemshang in the upper part of i ts  course is n quiet sluggish stream, wit11 an 
occasional small myid, but  these not of sufficient fall to prevent " kundas" ('' dugouts") 
from being used all the way 1up from Shemshang girri to Sarmmphanghat. Many of 
these canoes are t o  be fotilid a t  the diKcrent villages along t,he hanlzs. The brcadth of 
the river is a l ~ o n t  90 to 100 yards from bank to bank;  water during the cold seasou 
kneedeep a t  the fords ; below Shemshang-girri the hills rise and close in upon tlie 
river, and its course becomes less open, and the rapids are st,rong, and its bed filled mith 
large rolled blocks. The scenery in the gorge, where i t  takes i ts  great bend south, is 
extremely finc, particularly a t  Katchu, where the river has a very considerable fall and 
rushes through a deep cleft or fissure in the gneiss'; i t  must here present a grand sight in 
the  height of the mins, pouring over this sudden fall into the deep pool below. The Shemshang 
river receives a great number of tributaries, and drains a very large area ; its water-shed lies far 
to  the north ; t,his area is close on 1,000 square milcs. After reaching the limestone a t  Si,jo, 
there is a very apparent diminution in the body of the water, as seen higher up, during t,he 
cold weath(~r, \vhen the water is low. I att.ribnte this to a large amount of watcr fiuding 
i ts  way through and below the limestoue strata. 

The more elevated hills are still covered wit,h heavy forest, the most extensive lying 
north of Kojlas, the plateau east of the Yhemshang and Tura range, from Dorcngo to 
fileimanram and its continuation westwartl t,o Tura itself. Moonghri and its northern slo1)es 
are still covered with virgin forest,, but  tlre mestern extension of the wnter-shed toward6 Norck 
and S o l t a d ~ ~ m  have long since been cleared, and extensive clearances arc still bcing carried on. 
I noticed tha t  the older cleavings here on becoming exhausted and given up, are agaiu covered 
\vith 3 dense s c n ~ b b y  junglc intermixed with I~amhoos, or grown over entirely mith l l ~ i s  last 
alone. The rank high grass which is to be seen replacing, the " joomed" Innd of the northern 
(:acl~ar IIills, and whiclr is so diflicult to eradicate nod which chokes a11 that would ot,llerwise 
grow, is not secn in the Garo Hills, and the people do not move in conscqeence either so far 



or SO often from the villagc sites, and the  country is not here the utter waste that  the old 
Kuukie I:r~~ds present fur miles and miles on the Kopoli and its tributaries. 

Of the p.eology of the tract \ve passed over, there is a great similarity hetween the 
sections Irere aud illoee 011 tlle ICl~asi side as might be cspected. Mr. H. B. Medlicott, of the 
C;eological Survey, has given in full detail that  portion up t o  Siju (so there remains hut little 
to add), n~here tlie gueiss comes in. Koylas, one of the  l~igllcst points, is of cretaceous sandstono, 
resting on the  gneiss and evident,ly tlie result of local clcvntion over a very confined area. 
The sandstone dips in  all sidcs from i t  a t  a high angle. Pandangroo, further east, is on its 
eastern face, a repetition of n lilte prodncing cause, t,hc sandstone t l~e re  hends over suddenly to 
the  perpendicular, imniedi:rtely under the cliff that  marks the present north and sooth run 
of t l ~ a t  sudden rise in the  hill range, and whcre the saudstoue is almost horizontal ; no ssnd- 
stone caps any portion of the  Tura line of highest elevation, \vest of Koylas. This secondary 
~ a n d s t o ~ i o  is found however a t  the base of the  range on i ts  northern face, l~orizontal in the  
lo\\er portion of the valley ot the Shemshaug, and t l ~ c  river owes its quiet course here to this 
fhct, the level sandstone strata much reduced in  tl~icltness, abuts against the gnciss and granite 
llills of Soltadum. Moonghri being of the  latter rock, the  strilte of this granite is thence 
c o ~ i t i ~ ~ u e d  in a 11orll1-cast direction, well marked by the steep straight line of slope that  bounds 
illandn Valley on the  soul11 ; i t  is the same granite in every respect as we find ou the uorthern 
side of the Khasi hills. Norlh and to  the  cast of tlie Shcmshang, the secondary roclts are not 
seen b e y o ~ ~ d  Swan-girri, a blue colored coarse sandstone is conspiCuo~~s in  the  lower part of the 
~er ies ,  the higher is mostly composed of rcry fine white clays and sands of de-composed grani- 
toid rocks, t he  finer beds contain indistinct vegetable rcrnains; no c ~ a l  is to be found over tliis 
11ort11eru extension of the  crct~:tceous series. Near Pa~ldangroo, I~owever, where tliis is of very 
great tliicl;ness, some fine senrns of coal occur, and i t  is tlie only place wl~ere  further explorat io~~ 
~vould be of future good, a ~ ~ d  perhaps ~ i e l d  a ~ r o f i t a l ~ l e  supply of ibis useful substance in  t l ~ i s  
quarter. N o  intrusive rucks occur over the whole of the area passed over. 

The Rl iga~n Ligam or Langam Gnros, as they are severally called by the  Garos, on  
the  west or the Kllasias on the east, me all nnder the Seem of Noogstein, and are priucipally 
confined to  t l ~ e  tributaries of thc Urn-Blci ; they l~ave  a dialect of their own which I am sorry 
I did not obtain. Another small community, for they can hardly be termed a tribe, a l thoogl~ 
they have also a distinct di:~lect,, is the " Atong" Garo; they are now to  be found near Koylas 
a t  Chiltmang, Rongso, kc.; a cursory comparison of vocabulary taken by myself with those 
in  Colonel RlcCulloc11's a c c o n ~ ~ t  of the valley of Rfunipore and its hill tribes, s l~ews a closer 
affinity wit11 the " TTodro" a11d "Sbengmai" than any other dialect spoken in these hills. As me 
now Cut1 cven thus far from Munipore settlers from tha t  valley, in  the  plains of R iyme~~s ing ,  
i l  is ~ i o t  i~nllrobablc that  a t  some far distant date, a body of these n,andering cnltirators seek- 
iuq nem groond, fount1 their way along tlie base of the Jyutea  and Khasi Hills into the  Garo 
\viltls ; tlley differ not a little iu appenmnce from tlie troe Garo, their dialect being of course full 
of \vords comlnou to both as might  lje expected from long intercourse. Rligams and the  
Garos on their mcst do not intermarry, and i t  is surprising Iiow suddenly a language ends and 
anotlicr taltcs its place. Kllasi is unknown to the Atong Garos, and but few Migams can even 
spcal; it. 

E,clracl froin llre Narrative Report qf C a j ~ l a k  GEORGE STRAAAN, is clrarge No. 7 Topograyhical 
Par ty ,  Ra jpoo ta~~a  Survey, for  seaJon 1869-70. 

The reconnaissance and trianrulation occunied me nearlv three weeks, i n c l u d i n ~  the com- 
putations' w l ~ i c l ~  were b111iged to  be c'ompleted I n  the spot 

XATITR STATFJ. 
Je).1mor, JaBl~poor. Udej poor, kc. Lcfore taking in l ~ a n d  the  traverses. The whole of the  

work a t  Aboo was completed bv Februarv Sth, and the  
Iloar~ls ready mo~inted and mid left in c l~arge ot' t l i i  oversekr of the-  ~ o b l ~ c  Works 
L)epart,ment there. The scale on ~vhich the map was to  be made, 6 i n c h e s z l  mile, necessitated 
;I 1:lrge numLer of fixed trigonornet~ical points. I t  also apl)earecl to me advisable to traverse 
\\pith tl~eodolite and chain tlie chief roads and paths of the station for the  cantonment plan on 
21 i11c11rs to  a mile, as I u~~dcrs t and  the want of such traverses has been felt in the  survey 
recently esccrcted of Rfussooree. 

On leaving Xlount Aboo, I set a1,oot laying out a principal scries on the  meridian of 
ns 74, a b:lsis for Cutrlre \vork, tllcrr being no t r i : i~~gles  of the Great Trigonometrical Survey 
\\-iil~in :~vail:iblc d i s t a ~ ~ r c .  Yon n.ill see on consllltiug the c l ~ a r t  of the Great 'I'rigonomctrical 
S I I ~ ~ C , ~ ,  that  :~fter passing \vestn.arJ. cf the Gomhngnrl~ series, no more of tlreir principal work is 
met n.ith till me rc :~cl~ tlie I t~dus ,  a distance of 350 miles. I t  becomes then a matter of some 
i~nl~or(micc" I ~ c l n .  our triangolatiou call Ije estendcd over this enorniuns area, \r.itl~out risk of "11- 

d ~ i c  nccun~u la l io~~  of error. 
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Thc  p l m ~  I proposed, and which met  wit11 your allproval dor ing n convcrsation a t  my 
officc last year, mas as follo\vs ;-To lay out  a p r i~~c ipa l  series along t l ~ c !  meridian of 74, crn:rnating 
from the  IC:~mchi longitndinal series, nenr Erinpoor:~, and on r c a c l ~ i ~ ~ g  the parallel of 26 to  
turn east\vards and run illto t l ~ e  Goorhngorh series, a li t t le s o u t l ~  of Ajmcre. This scrics is to 
LC redoccd I)y the  metllod of least squares, polygon by p o l y ~ o n ,  and the errors a t  the close of 
the  series to  bc re-distribntcd t l~rooql~out , ,  by a mc t l~od  s~milar ,  though not  so rigornusly 
acc r~r ;~ te  ant1 lal~orioos, ns t h a t  employed I J ~  the  Grcat  Trigouornetric:ll Survcy ill t he  r ed~ lc t io~ l  
of the  north-ncst rl~~adrilateral.  011 the com1)letion of t l ~ c  ares  thus  enclosed, ti-., dcgrce 
shects X I 1 1  :uncI X S I ,  thc serics will bc coniinucd along t l ~ c  meridian of 744, :lnd U ~ e n  again 
tu rn ing  caet\mrds will nnitc \\,it11 tile Goorbagarll serles again ou the  parallel of 27. T l ~ c  
reduction of t l ~ c  crrors will be effected in the  satnc way as  before. The  same process will be 
c o u t i n ~ ~ e d  till t he  n o r t h c n ~  limit of our survey is rcoched about the  parallel of 30, and 11y t l ~ s t  
time i t  is not improbal~lc t h a t  some new Great  Trigouometricsl series may be co~~tenlpl ;~tcd,  or 
l)erl~:~ps f nislred throng11 the centre of Bil<aneer. 

I t  would no doubt be I~et ter ,  if the  mhole scries along the  meridian of 7 1  conld Ile 
co~npleted, Lefore ally of the  junctions wit11 the  Goorbag:~rh are effected, I ~ u t  i t  is o l ~ \ . i o u < l ~  
inil)ossible t l ~ a t  : ~ n y  oficcr i n  c l~a rge  of a Topograpllic:~l Snrvey can lcavc his legitim:lt~: 
work for such a purpose, for long 1)efore i t  \\,as completed, there would be :L dcm;~nd h r  Inor(- 
triangulation, when there would bc no  data available for b : ~ s i ~ ~ g  i t  on. 

111 accordance wit11 this  p1a11, 1 tl~ercforc started from tlre h u e  Kanagar  to  Raonak of 
the  Great Trigonometrical Survey nenr Eri~rpoora, and Isid out and ol)scr\,ed a clnndrilatcral and 
hexagon along the  meridi:tn of 7-4, mhic l~  two figures h:cve carried the  series 111) to  ~ v i t l ~ i ~ ~  
:~bont  35 miles of Jodhpoor, from wl~ence I s l~a l l  turn castwartls as explained al~ovc. l ' l~cse 
angles were all observed wit11 a 1.h" theo(lolite, and the  s i g ~ ~ a l s  wcrc Inminous-four zeros ancl 
fuur c l~anges  of face werc made usc of, with the  s:~tisf..tctory rcsnlt of only 1.4 seconds of 
t r i :u~gul :~r  error. T l~ese  tnro tigures have already l~ecn  reduced by the  me t l~od  of Icnst sclu:Lrc. 

The  country over wl1ic11 the  first par t  of the  scrics passes \\.as casy, I~e ing  open an11 
sandy with detached roclty hills, forming vcry convenient stations, the  nortbcrn 11art is vcry 
flat,, and the  sides rn l~s t  ~~ccessar i ly  LC \.c~,y m u c l ~  rednccd i n  Icugth. Owing  to misty ~vcathrr  
: ~ n d  bad sign:tllcrs, I was so much dclaycd in  this work t h a t  t l ~ c  du ty  of c l ~ c c k i ~ ~ g  1)lanc tnLlcs 
devolvcd ~ I I  J I r .  IIorst,  null I onl! rcuched Deoli in  time lo  conlmencc the l~on~c\vard ~ l l ~ ~ r c l r  
t o  ~ l g r a .  

I I e  (31r. E-Iorst,) informs me tha t  t l ~ c  country h e  has triangnlnted t l ~ i s  scason is fi)r 
t he  most pa r t  easy, l ~ c i n g  flat n i t h  isolatctl hills ~vel l  suitcrl for stations. T l ~ e  only diflicnlt 
11art is in t,he liral~ul!a range, \vl~ich run north-east nnd south-\vest, cut t ing oft' the  norlll- 
\rest corncr of t l ~ c  Degree s l ~ e c t  X I I I .  T h e  range is l ~ e r c  about 18 milrs midc and 1)rctt:y 
t l~ic l t ly  corerctl wit11 junglc. The  Ilighest point reacl~cd this  ye:tr ((;oram 1,). nan~e)  1s 
'Y,U(;G feet a l~ove  t l ~ c  sca, ant1 f1111y 2,000 feet above the  1)lain on  thc  w ~ s t c r n  side. 'l'hc nnnrl~cr 
of points laid  do\\,^^, exclnsivc. of stat.ions, is 4,87, most of t l ~ c ~ n  \vitll doul)le values giving 011 

a n  ;ltrcrage onc p o i ~ ~ t  to 7 3  milcs, :rind one hcight to  11.2 milcs. 

" U p  to  the  cnd of January,  t he  famine was vcry severe, w l ~ c a t  a t t a  \ms selling a t  
5 or G secrs for thc  ropce, and procural)le a t  t l~a , t  ratc cvcn \vith difficnlty. l\l:llti or Indian 
corn, the  stnple food of the  poor, \\.as  bout 10 secrs, I J ~ I ~  w:ls not a l \mys to Ire obtaiacd, as 
1,-~cnsts Irad destroyed n grcnt  par t  of the  crops as they wcre ripening, ant1 i t  \\,:IS not until i t  
was certain t h a t  t l ~ c  yicld of \rrl~eat would I)e satisfactory, t l ~ : ~ t  thc  bunyas ol)cbned their storos 
of grain, w l~cn  t l ~ c  pressure w~ sorncwl~at rclicved. Even in  Ajmcre :~ntl Alairwnr:~, : ~ l t l ~ o u g l ~  
tlrcsc arc Bri t is l~  territories, and several rclief worlrs \!,ere in ol)er:~tion, thc distress w:is very 
great .  h1ort:rlity among  the poorer classcs was csccssivc, wl~olc  villagcs l ~ a v e  l~eeu dcpop~~latcrl, 
and in numcrous pl:lces I I~nvc seen corpses and rkelctons lying allout, m:~ltiog i t  too cvitlel~t 
tl1:lt tlre dcce:~sed l~at l  no friends or relatives to  bury or 1~urn  tbcir r c m ~ i ~ ~ s .  Tlre c o ~ n ~ t r y  in 
not  likcly to  rccovcr itsclf for scveral years, as the  s t rong :111d serviccal~le cattle l~ave  dictl. 
La rge  tracts of 1a11d suit:tl)le for w l ~ c s t  crops are untoucllcd, eithcr because their owners I~avc 
died, or tha t  t , l~ey 11:lvc IIO p long l~  cattle r e m a i n i ~ ~ g .  A t  ' l 'otld~nrl~ in M:~irwara, t l~c re  is n 
3Iissionxry, i\Ir. Rob11, w l ~ o  h :~s  I)ecr~ indefatiga1,lc in his endcavoors to relieve t l~osc unlit for 
work, ant1 mai11t:tinc; a I:~ryc olpl~an:cgc st the expense of the  nlissio~~." 

" M y  t11anl;s arc (111r to  the  1)cpnty Commissioner of A.jrncrc, n.110 rcndered mc g r ra t  
ossistancc- \vl~i!c in his district. I n  the  Udeypoor State, I met  wit,l~ :I, good dm1 of :ttlnoynnce a t  
t he  con~~ncnccmcnt .  of t.11~ field season, 1)11t on m y  c o m p l n i ~ ~ i n ~  to Colonel K c : ~ t i ~ ~ ~ e ,  the Gover~lor 
Ge~~cra l ' s  hgcnt, ,  w l ~ o  was pnssil~q t l ~ r o t ~ g l l  I I I ~  g rn l~nd  on his tolir, and s ~ ~ l ) s c i l o c ~ ~ t l y  to Co1011cl 
Nixon, the  Political Agent,, I h:ul cvcry nssistanrc rendered mc. T l ~ e  lattcr on IIIY reprCscI1- 
tntiou hnd t l ~ c  'rl~nltoor of Bcdnor, a jagird:~r  d c r i v i ~ ~ x  an an1111nl rcvc1111c of t l ~ r r c  I:~ltl~s, 311d 
~ul!ject I n  tbc Ildcypoor l ln j :~ l~ ,  I ~ e a v i l ~  til~cd for rc l i~sing me I~rrrnisxion lo  crrct stations on 
I:tntl, \ v l~ ic l~  ~ i u n i s l ~ ~ n c ~ ~ t  11:trI n most salutary cf ic t  on thc ~ l c i g l ~ b o ~ ~ r i n g  tllakoors, \vhu be- 
cnmc nut only civil ba t  subscrvie~~t." 



T l ~ c  mapa conlpleted (111ri11q the reccss are two standard maps Nos. 2 7  and 3% ,,Inns of 
K o f a l ~  and Uoondi cities, t ~ r  retl~tctiou from 12  incllcs to a mile to (; inches, a11d one s l~ec t  of 
t l ~ c  ~ I : I I I  of Mount  Alma OII  thc scalc of G i~ rc l~cs  to a mile, and a fair copy of t he  report on 
t l ~ v  trinngnlation connrcte(l with i t  I t  \\,as confidently cspected t l ~ a t  t l ~ c  whole m:ip o r  h l ~ o o  
\\.ot~ld llsvc 1~ee11 sul~mit ted Ijy the  cnd of Lhis rcccss, I ~ n t  tlre fog and rain Ituve I~een so dcnac 
a~r i l  constant during the past r :~ i~ ry  season, that  for wcelcs toget l~cr  no lield work c o ~ ~ l ( l  IJC done, 
an11 the  remaining slrcet of tlre gcner:tl plan, a ~ ~ d  tlrc r :~nt i~nrnent  plan on tllc 21. invl~ scale, 
c : ~ n ~ ~ o t  Lc rcceived i ~ ~ t i ~ n e  for tr;u~smission to Calcott:~ this rcccss. 

Thrce standard maps hn\,c been drawn as far as  m:ctcrials exist, and also :L f i~i r  copy 
of tlrc triangnl:~tion c l ~ ; ~ r t  of 1)cgrce S l ~ c r t  T', and the  general report of t ha t  tlcgree s l~cc t  is 
:dso iu conrsc OF pre1)nration au.1 lrcarly conq)lete. Sixty  s l~cels  of zit~cogral~llcd st:rndard 
rn;tl)s rcccived from Calcutta l~nvc  I J ~ ~ I I  colored and rctnrucd, ant1 YO more colored For record in 
niy owu officc. 

Tlle comp~~ta t ions  of t l ~ c  senson's trianqulation have I~een qnite completed, and I l ~ a v e  
$rent plcasure ill rcporting t l ~ a t  110 arrears of any kind, c i t l~cr  iu mapping or conil)utnt~on, 
cxist 111 tlre party. 

Tbc  out-turn of dct:til survcy is not so large, as  has I~eco usnal I ~ i t l ~ c r t o  in this pnrty, 
Sol. thc  fcllowing rc:lsons, 186, t h r t  the  g r o ~ ~ n t l  is far nrore d i f l i c~~ l t  than any bcforc met. wit11 
in .Jcypoor or 1)ili:~necr; L ) I L ~ ,  tlrat tmo 1:trge sc:rlc plans of cities (ICntnh and B o o ~ ~ d i )  \\,ere 
:~lso coml)letcd ; 3rd, t l ~ a t  two ot' my Kuropean assistants and one Native were ol)liqcrl t o  
lcavr thcir mor6 early to go to AIor~nt A l~no  ; a l ~ d  SIh, t l ~ : ~ t  mc \\.ere not able to talic the ticld 
till s liltlc later t l ~ a ~ i  usual, owing to the  famine thco prevailing in It:!jpootana. 

l h c  l)rogra~nnic For tlre approaching season is as  follows :- 

I s11:1ll ~nysclf colnplcte the princip:rl series from Jotll~po?r to the Goorl~agnrh series 
:~llt~tlcd to above, and t h r ~ i  inspect aud c l~eck tlre plane taLlcs. 

Mr .  Hors t  \rill lay out  a little triangnlntion in the  carly part of the season, and 
t l ~ e n  takc up plane ta l~l ing.  T l ~ e  olllcr assista~rts, b o t l ~  1':uropmo and Native, will I J ~  a t  first 
c~nployed on t l ~ c  tlct:~il survey of llcgree S l ~ e c t  IT, of w l ~ i c l ~  nl11111t UIIC-tl~ird is remainil~g, a1111 
\\,ill then IIC niovctl into S l ~ c c t  XIII, ot' \rl~iclr I11ol)c to complctc a l ~ o ~ ~ t  nnc-tl~irtl or perh:il)s l~alt' 
1111r in~ the  scasoll. Care Ilo\\~cvcr \\,ill Lc tnlieu to cusurc t l ~ c  coml~lelion of S l ~ c c t  V a t  any rate. 



( xriii ) 

A P P E N D I X  B, 

DRAWLYO AND CONPILINQ BRANCH, SURVEYOR GENERAL'S OFFICE. 

Tile most important compilations in progress and maps completed are as follows :- 

IXDIA.-Standard Map, scale 32 miles = 1 inch, i n  6 sheets. 

Shcet No. 1 contains the Ponjab a i d  its dependencies, Afghanistan, the Nortlleru 
portion of Rajpootma, and the Western portion of the North-West Provinces. 
The Punjab and its dependencies have been reduced and drawn, writing of n a w s  
ur progress. Afghanistan and portions of the North-West Provinces to 'be 
added. From this sheet, a photograph will be talten of the Pun,jab portion 
made over to  the  engravcrs for a new map of the Punjab in outline, reqtlird by 
the Local Government to  illustrate administrative reports. 

Sheet No. 2 has not been taken in hand yet, as i t  emhraces portions of Nepal, 
Bhootan, Thihet and Chinese Tartary, of which no reliable geographical materi:lls 
are available. 

Slreet No. 3 contains portions of the Rnipootana and Central India Agencies, 
Sindh, and the greater portion of the Bomhay Presidency. As i t  is not likely 
thnt better materials than exist a t  prcsent for the northcrn portion of the Bomljny 
Presidency are likely to be fortllcoming for many years yet, or probably until 
a regnlar survey is organized and started, the principal drainage and cI~irf  
tomns have been taken from the Quarter R.Ia~ter General's map of that  Pre- 
sidency. The Province of Siudlr is under insertion from the results of tlle recelrt 
revenue survey. 

Sheet No. 4 contains Rengal, Behar, Orissa, Oudlr, the  greater portion of tlre 
North-West Provinces, British Bormali and portions of Nepal, Bhootm~, kc. All 
the  results of topographical and revenue survey in British Districts and Native 
States  have been inserted; several Llanlts still remain to be filled. 

Slleet No. 5 contains the soutl~eru portion of the Bombay Presidency and a l a r ~ e  
portion of JIadms with Mysore, the Nizam's Dominions, Ceylon nud the Lacndive 
and Naldire  Islands. The outlines havc been completed. 

Sheet No. 6 incliides the southern portion of British Burma11 or Tenasserim Pro- 
vince and the Afalaysn Pcninsilla, Alldaman and Nicohar Islands, Singapore, kc. 
Coast line, names of ports, kc., along tlre coast inserted from tlie latest Admiralty 
charts. 

The pnllication of the final and com1)lete edition of this ninp must necessarily Le 
deferred for many years, or n n t ~ l  the many blank p o r t i o ~ ~ s  of the peninsula come 
nnder survey; but  meanwhile i t  is intcnded to publish the sheets as preliminary 
maps with the unsurveped portions filled up from the best availal~le sources. 

A rednced map on half the scale (G4, milcs=l inch) mill be h l t en  in hand 
immediately. 

FOP. a general atlas of tlre world, scalc 1 0  miles=l inch, p ~ ~ h l i s l ~ i n g  by Sir H. James, 
R. E., Director of the Ordnance Survey of Great Br~ ta in .  The central section of 
Rengal containing the metropolis of Intlia and snrroundiug districts was completed 
]:st year, bo t  has been detained for the correction of boundaries of districts, all of 
wl~ich have of late years underqono many changes. The required informat~on is 
still delayed; n pl~otograph of the sheet in its present state will, tliercrore, be sent 
to  the Ordnance Office to be engraved, and thc 1)oundnries and names of distr~cts 
will he given hereafter on outlinc proofs of the sheet. A few additions havc bec~r 
made to the shcet, such as new roads, canals, chord-line railway, &c. 

Thc TS:lstcrn B e n ~ a l  Scction of tlie nbovc map, parallels 20" to 26" and meritlians 
90" to 9 includes a good portion of the Eastern Frontier, Bnrmah, nfnnneepoor, 
&c. It has heen completed as far as survey results will admit. The portio~ls 
1jeyo11d our fonticr must await further cxl,lorations. A phutogr:lpl~ mill he sent 
t o  Sir 11. James slrortly, \vith the object of tbe engraving being commcuccd of 
coml>leted poltion of t l ~ c  sheet. 



NOI:TII-WEST P~OVINCES.-A complete map of the North-\Vest Provinces, Oudh, and :~c!jr~in- 
i ng  Native States, sc:lle 1 6  miles = 1 inch, intended as  a 11:uid map, has ljccn 
revised up  to date and is being lithographed. 

OUDII.-Quarter Atlas Sheet No. 87, Soutli-West, contaiuing t h e  city of Luclinom, has Lwn 
cngrrr:~vedaud issued. All the  o t l~c r  q o a ~ t e r  shcets are in a forivartl state in 
various stages of eugraving. Namcs have I~cen addcd to the  engravcd outlines. 

The  old Atlas Sliccts 68 2nd 85 (full 1rlatcs, doolle elephant sizc) ml~icll cont:~in 
portions of Ondh, mcre coinplrted from t l ~ c  results of surrey, and are bciug cngrav- 
cd. Uotli l~ la tcs  are  \vcll advanced. 

SIXUII.-Qu;~rter plate A t l ; ~ s  S l~cc t ,  1 Nol.tIi-East portion of Sindh. Additions mads to 
p r o d  aud F C I I ~  to the  g e o g r a ~ l ~ ~ r  a t  thc  India  Oflice. ., 

Quarter ~ ~ l a t e s  of Atlas Shcets, 10.-Cumpiled pmts  of Khyrpore Nat ivc  Sta lc  aud  
districts I-Ialla 2nd Omcrlcote of Sindh. Engraving of North-Tl'est quarter corn- 
nie~rccd. 'I'he l~lnul i  portiolis are pnrts of t he  Rajpootana Agency not  yet  
surveyed. 

~ ~ . ~ J P O O T A N A  ASD CEXTIIAI. INDIA A G E N C L B S . - Q ~ I ~ ~ ~ C ~  l~la tes  of Atlas Sheet 3-1.. Graticule pro. 
jectcd :LIICI ~)ortioi1s of the  N:~(;ive St :~tcs  ol' JPjporeJ Tonlc, Boondi, Kishengurh 
and G\ralior completed on quz~rter sheet Nortll-East. 

Atl:~s Shcct No.  51. Quarter Plates Nortll-TYcst and North-East.  Engraving i n  
13n;land. Portions of C;nralior, Daltiah, Jeypoor and Kcrowli inserted on unfinished 
1uoo1b and scnt LO tho yeogr:cllhcr :it t l ~ e  Iuili :~ Ofice for completion of the  sl~ects. 

Qnartcr S I I C C ~  Nu. 51. South-East, I1 ills aclded. Engraving wcll progrcsscd. 

Atlns Shoct No. 70.  Q n a ~ t c r  1'1:lte SoolL-East. Engraving in England. Por t io~is  
~f I ' U I I I I ~ ~ I ,  AI~. l ie~c,  kc., ill UUI I~C ' ICI I I I~  addcd on a proof and sent t o  the  geo- 
gmphcr  a t  c l~e  India  Oflice for cumpletion of t he  plate. 

Ecac.i~.-Qunrter Atlas Sheets No.  125, South-Bast containing portions of Sylhet and 
Cacllnr, e ~ ~ ~ r a v c d  and issued. I 2 5  South TTrest, portions of districts hfymensing 

SYlhct, n:lmes completed; engraving well advanced-125 North-West and 
North-East Khasis  and North  Cachar hills outl~ned. H ~ l l s  in progress. 

Atlas Shcets No. 124,  South-TIreet and Sooth-East,  completed portions of the  
Khasi :~  and Nor111 Cac l~a r  IJills iu outlinc; e ~ ~ g r a v i r l g  in progress. 

Quartcr Atlas Shcct No. 131, Sou th -Ves t ,  containing portion of Cachar, gra-  
t ~ c u l e  l~rojcctcd anrl drawing coulpletcd. The portion of the  Native S ta t e  .of 
3i~11111ecl)ore which falls on this sheet will be left l~lallk till t he  country is 
LrougliL under topographical sorvcy. 

C l low NAGPONE Drvrs~o~.-Scale  8 milee = 1 inch. This map  was originally drawn 
to  illrlstratc in ont.linc tbc I ~ o u ~ ~ d a ~ ~ i c . s  O F  the  British Districts arid N o t ~ v e  S L ~ t e s  
ill Division; i t  is IIOW lu~ilcr coml~ilaliun as a, hnal inn]) for pullicnt,ion. 

Tllc \\'cstcrn 11alr of the Cllotn N:~pporc  I)irision, swlc  4 miles = 1 inch, is also under 
coml,ilntioti l'ron~ l l ~ e  rcs11l1 01 topographical sllrvey, as t,his portion is urgently 
vcquired to conilrlete thc g~:.cl~fi.rnl~l~ic:~l map of thc  dirisioll nr l~ich is much needed 
for 1oc:ll :~ t l~ni~~iat r : l t ivc  ~ I I I ~ I ) I I S ~ S ,  : I I I ~  :11s0 for the complction of t,he two quarter 
11latcs of ~ t l : ~ s  Shcct No.  l t l j ,  Norllt-l\'est o11d Sot~th-West ,  to be eugravetl i n  
England. 

> r A r  rl.l~x \~F:J.I.BIIN 1~111.10~ OF 1~1100~.3N, \\.ill, ( 1 1 ~ 7  l ) ;~ l in f i . I i~ t~  Sub-l)i\ , ieio~~ of clistrict 
l ) a r j ~ ( , \ i ~ i g  ni~tl :I ])ortion 01' tile U C I I ~ ; I ~  nooars in t l ~ c  I I C \ V ~ J ~  f ; ? rn~ t~ l  district of 
~ ~ l i , i ~ : . l , r c c ,  sc4;~le .I. milvs = 1 inc11, c0~11l)ilcd from fiI:~jor God\vi~!-Austr~l's and 
Licrl[cllant Cbas. Str:~lian'x military sul\-rys of p:lrts of 13hootnn n11d li.om 
rcvcnuc s ~ ~ r \ . c v .  A ~ , o l o g r : ~ p l ~  o r  t l ~ i s  In:lll \\.ill bc sent t o  Ihc gcogr:~plicl- :ct tile 
Ill(lia Ofice t i r  a d d i l i o ~ ~ s  to Atlns S l ~ r c t  No. 118. 'l'l~e mall is nearly rcacly. 

# 

I n  ad(1ilion to  the  :tbo\v, ~ n n n y  small maps of a ~nisccllnncoos Itind ha re  been colnl~ileJ 
or fair <1r3\\'11, togct l~cr  \\'it11 ol~ilrls of t t . i i ~ ~ ~ ~ u l i ~ t i u ~ ~  :111d stan~lnvd shcets of 
tol~o;r:~l~I~icaI surveys, l~ou~ ldnrg  I I I : I ~ S  2nd t r : ~ ~ . i ~ ~ g s ,  11ct:lils of \\.l1i~11 art. g i \ . c ~ ~  
ill lLllu\ving stntc~uerlt .  



COMPILING, DRAWING AND GEOGRAPHICAL EXAMINING BRANCH, SURVEYOR 
GENERAL'S OFFICE.  

STATEJf&NT showi~~g the lcalure of Ile worlcpe~fo~rned and trieprogves~ made from 1st Jaazrar~ 
lo 31st &cewler 1870. 

Mars. P n o o u ~ a s  AND H E Y A ~ H S .  

INDIA.-Standard Map, Sheet 1 ; Punjab and 
North-West Frontier and part of 
the North-Western Provinces. 

I N ~ r ~ . - S h e e t  3 ; Central India. Ra'pootann, 
Sindh and Bombay presidency. 

I ~ ~ r ~ . - S b e e t  4 ;  Eastern Portion of Upper 
India. 

Miles. Inch. 

32 = l Districts in the Punjab co~~ple ted ,  outline and 
hills o f  Kullrnir nud tho Hill States inserted; 
names In progress. 

Outlines of portions of Cutch, Guzernt, &c., com- 
pleted. Sindh in progress. 

Portions of Oudh and North-West Provinces com- 
pleted. Portions of Chota, Nagpore Division in 

INDIA.-Sheet 6 and G; Southern portion of 
India. 

INDIA.-For a General Map of the World 
ublishinv by Sir H J a n ~ e s ;  

hasteru %ellrra~ Section. between 
Latitude 20"~nnd  25,' Longitude 
90' and 9S.O . . - - . - . . 

0 ~ 1 8 8 ~  DIVIGION.-Fur the Gazetteer ... 
CEOTA NAGPORE Drvrsron ... . . . 
C'EOTA N A G P O ~ E  Drv~sro~.-Office compilo- 

t,ion from results of topographical 
- - 

survey. 
Reconnoissancc of the Garo Hills by Major H .  

Godwin-Allsten. 
Western half of Bhootan from a military 

survey by Yqjor H. Godwin-Aosten and 
Lieut. C. Strahan. R. E.. with the Dnling- 
kote Sub-Division of District Darjeeling 
and the Northern portion of the Bcnga~l 
Dooars. 

Boundary between Pergnnnah Sl~ooshung of 
District Mvmens in~  and the Garo Hills. 

GWALIOU A ~ D  C B & ~ A L  I N D I A  TOP OBI^.^- 
PEICAL 8onv~r . -Shnr la rd  Sheets. NOY. - 

3 (b), 6 (a), 6 (b), 7 (b), 10 (n), I 
10 lb). 

line. 
Hills in Akyab and Chittngonw inserted. Writing 

completed. Sylhct and ~ c l r a r  portion in pro- 
gress. 

I n  progress. Outlinen nearly completed. This 
inup is to be engraved. 

011tline and names in progress. 
Western half of the division outlined. Streams, 

&c., partly inked. 

Drawn for reproduction by photoaincogroyhy. 
Co~nplcted and printed. 

Co~npilcd aud fi~ir drawn. IIill shading in pro- 
gress. 

Fair drawn for pl~otozin~-ograpby, and a trace 
mndc fo? the Co~nmissioncr. ICooch Brhnr 1)irision. 

Projccterl and fair d~mvn from plane table sections. 
Comuletcd and ~ublished. 

186849. 
~ ~ A S J A \ ~  ~ N I I  0 ~ 1 9 8 ~  T O P O O R . ~ P ~ I O A L  sun.  I 4 = 1 and drnwn. I n  prok'ress; nnmericnldatn 

-. 
\ - ?  

CRALIOU A N D  CENTRAL ISDIA TOPOORA- 
PUICAL SURVEY, Shndard Sheets Nos. 6 

(a), 1 1  (a) and 1 1  (b). 
Gu-ALIOR AnD CENTRAL INDIA TOPOGRA- 

PHICAL S o n v s r ,  Degree Sheet V. 
R A s r o o ~ ~ N a  TOPOOBAPEICAL SURVEY, Dc- 

greo Sheet. 

CHOTA Nnoronn DIVIRION TOPOORAPHICAL 
SUBVEY. Sheets 4!Z, 43 and 51. 

CENTRAL PROVINCRR TOPOORLPHICAL Sun- 
FEY. Sheets 11, 16, 1G aud l i ,  Standard 

., -- ~ - - . . 
YE)-. C!bprts of Triangulation Sheets 1. ' I t i  be inrcrtcd. 

Y and !I. 
I 

Enrl~ sl~cet gives 2" of Latitude by l o  of Longi- 
-.. .. . 

C'GSTRAT,  P R O V I S ( ~ R P  A S D  VIZAGAPITAY i ,& = 1 I Ditto ditto. 
A G K S C . Y  ' P o ~ o < ; n ~ r n ~ c ~ r .  SURVET. Cl~nrts i I 

1 = 1 

2 = 1 

1 = 1 

, 1  = 1 

1 = 1 

of Triangulation Sbeetr 7 and 8. 1 
A~r..is OF INI)IA, Quartcr Shcct 1, N. E. ... i 4 = 1 Insrrtcrl portion o r  District Nowal~rrn and tho 

N:ttivr State of Kl~vrporr! in Sindh on proof fur 

Ditto ditto. In progress. 

Exaggerated ~pecimen map in two accl.ions. 
1)rawn OII reduced blue p r i ~ ~ t s .  

Exaggerated copies of sllcete 1 ,  2 nnd 2 (a) rr- 
drawn for redoction to 4th scale. Completed and 
p!~hliahed. 

P r ( ~ ~ c t e d  and rcrlrnwn from the original plllno 
taldc sections. Sheet 42 complctcd. 43 and 6.4 
in progress. 

Pro,jected and traced from the original plane tablo 
scctione. 011 t l inc~  and writing of shcots 1 1 ,  

I I ibipeiipraphcr a t  tbr'lndie Offiro. ' 

ATLAS OF INIII~ .  Q ~ a r t c r  Sheet. 10, N E ,  1 = 1 C a ~ n ~ i l c ~ l  ant drawn portions of S i ~ ~ l h  and I I I ~ C  

N. W., 8. E. and 9. \V. ! over for engrnving. 





( sxii ) 

V;~roius. 1C),G39 sl~cets  c~ ) l~~ ir t l .  

E~lpra\.cd Atlas 811ce(s . . . 4 = I ! 1.115 shccts colored. 
V;lriour. 1 219 sllrets-n~ally twice ~.cvisrd. 
V i ~ r i o ~ ~ s .  j 0 1 1  1;2YO SI~CPLY. 

I 

IlLrX. j ~ e ~ / h r s c i l  by IEfru D ~ . a / ? s ~ s l : ~ r  n ~ r d  of! /  ?f Odic*~ /Lor,~,  Jor ?~/Lid p11y111en1 Aos LCCH r e ~ c i r . ~ , l .  

- - - - - - - - .. . ~ - -. - - - .- . . - - - - -- -- 
Conipilud and dr;l\rt~ Sor ~, l~otozi~~cojir:~phr ill 18 

[luublc elcphnnt size ~Lcuts, cou~plrled Ad pub. 

SURVEYOR GENERAL'S OFFICE, (Signed) J. 0. N. JAMES, 
.Isst. Surreyor G e ~ l o o l .  

The Slut Dece~~tbo 18 70 .  
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A P P E N D I X  C. 

ENGRAVING BRANCH, SURVEYOR GENERAL'S OFFICE, 

CALCUITA, 3 1 s ~  D ~ c ~ s r n ~ n  1870. 

C .  W. Conrd. Eqq., Superintendent. The staff of European Engravers consists of seven 
Mr. P. -1. T. \\'nlsh, Rtellcr. 
,, d. hl.  Dnlricl, Encmvcr. 

with one Europcan Plate Printer. 
., IV. Do~~sldson, ditto. 
,. N. H. \Vrst, 'ditto. 
,. H. .Inmes, ditto. 
,, A. llndpc. Apprentice. 
,, A. Houpllton, Printer. 

The staff of Native Engravers and Apprentices 
are eleven in number, aud there are ten Native Copper 
Plate Printers and Prcssmen, making in all of the Native 
staff twenty-one. 

The work completed and in progress is as follows :- 

Quarter Plates, Atlas Sheets 87 Sonth-West, containing part of Oudh and 125 South-East 
portions of the Districts of Sylbct and Cachar have been completed and issued. 

Quarter Plates 125 South-West, 125 North-West, and 125 North-East are in variou~ 
stages of progrcss. The first (125 So~~th-Wes t ) ,  containing portions oE the Districts of 
Mymensing nnd Cachar, is well advanced towards completion. 

. Quarter Plates 124 Soutl~-West and South-East, North Cachar and Khasi Hills, have 
been outlined in part and the writing is in  progress. 

Quarter Plate 131 So~ith-West contains a small portion of tho Cnchar District. O u t l i ~ ~ r ~  
coml)letcd ; writing in progress. 

Quarter Plate 51 Soutll-East portions of Gmalior and Dattiah. Outlines and writing 
completed ; hill etchiug in progress. 

Quarter Plates 87 North-West and South-East have been well advanced. Outlines and 
writing partly completed. 

Full plates 68 and 88  (old double elcphant size plates) containing portions of thcNorth-  
\Vest Provinces and Oudh. Eas!ern and Mrestem portions of Oudh under insertion. 

The quarter plates of Atlas Sheet 10, Sindh, have just been talcen in Land. 

Map of India in  outlines to illustrate the operations of the Great Trigonomctrical Survey, 
scale 96 miles = 1 inch, engraved and pul~lished. 

Index Map to the Sheets of the Indian Atlas and Great Trigonometrical Survey, scale 
$16 miles = 1 iuch. The old copper plate reccived from England 11as beell corrected up to date, 
and a nerv editio~l published. 

Small Index to Indian Atlas Sl~eets, nearly ready for publication. 

Shcets bf the large plan of the City of Calcutta. Additions and corrections up to date 
o ~ i  several plates in progrcss. 

n 
Plates to illustrate the Pendulum operations report of thc Great Trigonometrical 

Survey. Tnro plates engravcd and printed. 

A few other misccllaneous jobs, such as ruled tints and scales, kc., mere also completed, 
details of wllich arc given in the follo\riug statement. 

During extra hoo~.s Mr. C. W .  Coard engraved a series of 24 plates to illustrate the 
cl~olera report, for which job paymcnt \\.as received. A very large n u ~ n l ~ e r  of impressions 
honl these plates mere priotcd for the Sauit:try Commissioners aud Dr. Lewis' cholera reports. 

The following staternerrt sbows thc nnmhcr of the Indian Atlas sheets in hand, pro- 
gress made, and the time it will prol~al)y take to complete some of them. Details are also 

in i t  of misccllnncoas work complctcd nud ill progress :- 

Qnartcr pl:~lrs 87 S. W. nnll 123 8. E . ,  completrd and printed. 
( I ~ ~ n ~ t c r  plistc 125 S. W. will bc finifillcd in 3 months. 

Ditto 135 N .  W. ditto 7 ,, 
1)ilto 135 N. E. ditto 8 ,, 
])itto 12.1. S. \V. and 124 S. E. will be finishrd cnch in 4 months. 
Ditto 61 A. E. flills in P ~ O ~ I . C P Y  ditto 5 ,, 
])itto 61 S. W. ~ l~ t~ (vr i :~ l s  ,j11st recrivcd wiU be finished in 1 0  r n o n h .  
1)ilto S i  N. IV. and N. E, sai l ing Ibr drawings. 

Ditto 87 S. E,  acll ndranccd ndl  be finished in 1 month. 
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Full plates 68 nnd 88 (old fill1 plates), outlines engraved, mit ing in proges, ail1 be finialled 
iu 18 months. 

Quarter plates 34 S. E. nnd N. E. border and projection done. 
Ditto 1 0  N. JV., 10 S. E., 1 0  N. E., tracing commenced, 
Ditto 1 0  S. W. outlines com~npnced. 
Ditto 131  S. JV. ouhline done, writing in progress, mill be finished in 2 muntl~r. 

Full plntes 17. 4.8 nnd 49 (old plntes). 
Rnilmny Lines aud Stntions ndded. 

There is still a maut of materials for several of the quarter plates in progress, and 
dry proofs will be furnished of these for drawings, as survey results are regeived. 

Indes to the Great f i i ~ o n o m e t ~ i c n l  Survey of Indin nnd Sheets of the Indian Atlas. 
Additions and correctrous up to 1869 completed. 

r Y a p  of India in Outline to illustmtr! the Triannulation and Astronomical operations of tbe Great 
Trigonometricnl Survey (completed and pAnted). 

Two plates pendulum operations completed and pinted. 
Scale of chains and inches for RInthematical Instrument Department completed and printed. 
Circular protractor, 1 2  inch diamater, redividvd, nnd figures engrnved for the Public Worliv 

Department, Punjab (completed and printed). 
Tints of various sizes nnd shndes for the use of the Lithogrnphic Press. Various tints ruled 

and trnnsrers supplied. 
Plntcs of tree and bush jungle. Various tints ruled and trnnsfers supplied. 
City of Calcutta old copper plates under correction op to date. I n  progress. 

Impressions, proofs and transfers taken from copper plates. 

... ProoR of various Icinds ... ... ... ... ~ l 4 A  
... In~prrssions (final) from plates ... ... ... 26,177 
... Trnnsfers of tints, &c. ... ... ... .,. 769 - 

Total impressions ... 27,390 - 
Mr. Ho~i,chton, Copper Plate Printer, rcported his arrival in India on the 22nd December 

1969. 

The Enropean staff of enffravers have enjoyed much better health this year; they have 
n1:lde good progress with their wcrlr, though much of their time hns been taken up with 
drawing in the work for the Native staff; for I find in the latter that  their judgment for 
sl,aciug, writing and drawing in tvorlr for engraving is hnd, therefore I have made it a rule, 
till they are lorther advanced, to have every thing drawn in for them. The Native engravers 
and app~entices have made rapid progress with the graver, and two of them, Amanatollah ant1 
Kristo Shaw, I have ercry reason to believe, will turn out good etchers. They are both 
working on the Atlas sheets. 

The Native staff of Plate Printers undcr Mr. Houghton have got on very well, and the 
progress made during the year is very creditalilc. 

During the pnst year I have done all in my power to push the morlz forward by dividinp 
Yle various parts of engraving I,ctn.een the whole s ta f f ;  I have found by ao doing that I havc 
beeu ablc to put more platcs in hand, and consequently many sul~jects have been engraved and 
printed independent of the atlas sheets of India. 

S ~ I ~ \ ' E Y O N  GESEII.LL'S OFFICE, 

Thc 3lal Deceittl,er 1870. 

(Signed) C. W. COARD, 

Si~?~erilt/endezt, En:ngrauin:ng Brnnclc. 



- 
Ale l rnc t  of lhe worA e.rec?tled in t i e  S~lrceyor GereraPs Ogice, Zilhogrophic Branch, f r o m  1st 

Scnlc, b. 

16 miles = 1 inch ... 
32 ,, ,, ,, ... 

16 ,, ., ., ... 
16 ,, ,, ,, ... 
4 ,, ,, ,, ... 
2 ,, ,, ,, ... 
1 , , , ... 
2 ,, ., ,, ... 
4 ,, ,, ,, ... 

12 ,, ,, ,, .. . 
32 ,, ,, ,, ... 
12 ,, ,, ., ... 
8 ,. ,, ,, ... 
8 ,, ,, ,, ... 

300 ,, ,, ,, ... 
160 ,, ,, ,, ... 

1 mile = 1 inch ... 

1 , , , ... 
1 ,, ,, ,, ... 

1 mile = 1 inch ... 

1 , , , ... 
1 ,, ,, ,, ... 
1 ,, ,, ,, ... 
1 , , , ... 

11) ellains = 1 inch ... 
1 lllilu ,, 6 inches. 
1 ,, ,, 6 ,, 
1 ,. ,, 8 ,, 
1 .. ,, 2L ,, 
1 ,, , 1 ti , 
1 .. ., 8 ,, 

3lo l id  ,, 1 incl~. 

-. . .. . . . - 

Jastiary to 3181 December 1870. 

New rnnps, kr. ,  the lill~nflmplbic drnwings oC which 
werc c o m ~ ~ l e l e d  duriup l l ~ c  

prc~cnt  gear. 

G E N E ~ A L  M A P ~ .  

Punjob Compilation, with chnlk hills on stone ... 
C c ~ ~ t r n l  Provinces ... . . . ... ... 
Bills of Saugor Dintrict on stone ... ... 
Central Europc . . ... ... ... 
Bernr ... .. . .., ... 
Gazetteer Mnp of Shahabnd ... ... ... 
Hills to  Kasllmir Route mnp on stone ... ... 
District Seoncc, on stone with chalk hills ... ... 
District. Goqjmn~\fnlla ... ... ... 
North-V'est Provi~~ccs ... .., ... 
Jamoo Tcrritorics, shect 1 011 stone ... ... 
Sindh Co~npihtion map, with chalk hills h'os. 7, 12 and 

13 on stone ... ... ... ... 
Orissa and Tributary illchnls .:. .. . ... 
China Compilation map ... ... ... 
111der to Gnnjam and Orissx T. S. ... ... 
Indcr  to S l~c r t  mnps of Chanda ... ... 
Index to Jessorc Sl~eets ... ... ... 
Index to Lohnrdu!$p Shcets ... . . . ... 
Indin m.ly No. 1, colored, stones prepared, 1s t  nnd 2nd 

edi t~on ... . . . . . . ... 
India map No. 2 and 2A, colored, stones prcpared ... 

REVENKE S U ~ V E T  CIPCDITS. 

I Mile = 1 brh .  

Noacolly Districton stone, Nos. 8, 9, nnd 10, 11,{ 
l3, 13, . . . ... ... ... 

Dhnndnra District,, Nos. 12, 13, and 16. 17 ... 
Balaghat District, Nos. 11, 20 and 18, 19 ... ... 

SUEET ~ A P s .  

1 Mile = 1 inch. 

Sindl1 Rcvcnr~c Surrey Sbcets. Nos. 20, 22, 23, 28, 29, 
30, 31, 32, 33, 3G, 40, dl,  53, 66, G G ,  67, 70, 71, nnd 
86 ; 3 are nt work on stone, nud in various stages, 
2 / 6 1 ,  nnd 54 .. . . . . . . .. . 

Oodl~  l l e v c ~ ~ n c  Survey Shcets, Nos. 28, 37, 42, 4.8, 49, 
50, 61, 53 nnd 53 ... . , . ... 

Jcssnre Revcnuo Survey Sheets, Noa. 1;2, 3, 4 6, G,  7, 
8, nnrl 9 ... . . . . . . ... 

Chnndn Kcvc~~ue  Surrey Sheets, Nos. 1, 2, 4, 6, 6, 8, 9, 
10, 12, 13, 14, n ~ ~ d  16 ... . . . ... 

Lol~orduggs i{creouc Survcy Shects, Nos. 1 nnd 2 ... 
PLANS OF CANTUNYENTS AND CIVIL STATIONS. 

Bl~ortpore, City and Fort  ... . . . ... 
Glvnlior, City l~ud  Wort ... . . . ... 
Lock~ro~r ,  City a ~ ~ d  Environs on stone ... ... 
I te~vnl~ City, on stouo . . . ' .  .. 
Jl~nnsie  ... . . . . . . ... 
Nnpporc on stone . . . , , .  . . . ... 
Jubb~~lporc  ... ... ... ... 
B~lbrloh Cnntonnlcnt ... . . . ... 

T I ~ A N N A ~  MAPS. 

Thnnnali ;\lir7.npnrc, Sab.Diviuion Jongyporc, District 
J l o o ~ ~ l ~ r ~ l n b n d  ... ... . . . ... 

Thnnnnl~ Nychntec, Sub-Division Bnrsct ,  District 
44-Pe1~p11nnnl1s ... ... ... 

Tl~nnnn l~  Ijl~urtpore, Sub-Diris io~~ Jnmookandee, District 
J I o n r s l ~ ~ c l a b ~ ~ ~ l  , . , . . .  ... ... 

?'hnn~mh Soot.?, 1)ietrirt illoor.sl~c~lnbnd ... ... 
l'hnnnnl~ U l ~ ~ ~ g ~ \ ~ ~ u ~ j i u l l n ,  I)i.;lrict I\loorshcdabad ... 
Thunoah (.ions, bistrivt I\Iuorahrd:~bt~d ... ... 
- . - - - - - - . - - - 

-- 
6iz. 

. . 

A t l ~  
Dnl~blc Elc hnnt 
super ~ o ~ a F  ... 
Atlas . 
Royal ... 
Foolscap ... 
Atlas ... 
Atlos ... 
Super Roynl ... 
Imperial ... 
Special . ... 
Imperial ... 
Atlas . 
Irnpednl 
Double Elephn;t 
nnyal . 

])itto . 
Ditto ... 
Shcct Royd  ... 

Imperinl ... 

Spe~ial  . ... 
Ant~qunr~nn  
Doublc J3lcpha"t 
Atlas ... 

Double Elephant 

Ditto ... 
Ditto ... 
Ditto ... 
Ditto ... 

40x4~3  ... 
Atlns ... 
Antiqunrinn ... 
A t l ~ ~ s  ... 
I~uperial ... 

Ditto 
Double Elcpha;t' 
Atlas ... 

Atlw . 
Ditto ... 
Ditto ... 
Dilto ... 

Impcrial ... 
Ditto ... 

L .  
0 S 

;; 

4 
1 
6 
1 
1 
1 
1 
1 
4 
4 
1 

3 
1 
4 
1 
1 
1 
1 

1 
1 

4 
2 
3 
3 

19 

9 

9 

12 
2 

1 
4 
1 
1 
1 
6 
2 
1 

6 

6 

12 
(i 
8 

16 
--- 
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Abslrc~d of 'the work execuled in the Surveyor General's Ofice, Ji thogrqhic Branch, from Irk 
Janrcary to 31rt Becember 1870-continued. 

- - - 

dhntrart of the printit~g pevormed rlsring the year, sloroing the valrre or aellingprice of /At same. 

-- 

Srnls BC. 
New Peps. kc.. lhc lithoqm hlc drawings o l  wblch 

aero cornpictc8der1ng tho 
PIEOC"~ ye-. 

Baanacs PLANS. 

Snu or ... ... ... ... 
~ m f n ~ l a  ... ... ... ... ... Delhi ... ... ... 
Noashera ... ... ... ... 

PEBOUNNAH NAPE. 

District Cnmporo ... .., ... 
Ditto Furrockabad ... ... ... 
Ditto illyupoorio ... ... ... 

Geologicnl maps, with 31 colored, stoncs prepnred ... 
Medicnl Depnrtment maps wit11 1 t int  stone for vaecinn- 

tion map ... ... ... ... 
Railwny maps ... ... ... ... 
Sanitary Commissioner's Report ... ... 

... Route mnps ... . . . .  ... 
Foreign Depn~tment maps ... ... ... 
Militnry Deportment maps ... ... ... 

... Iudev maps .,: ... ... 
MIECELLANEOVE MAPS, PLANB, &c., kc., &c. 

Forest map of Bengnl ... ... ... 
I ~ n g n t i o n  map, North-Western Provinces ... ... 
Wreck Chart for 1869 ... ... ... 
C%nnda District Sketch ma ... ... 
Hnznl.ibngh DistTict, pa* 01 siiileton map ... 
Scistnn, Sketch map ... .., ... 
Rajpoobns and ndjacent oounhies . . . .  ,,, { 
Genealogical Trees ... ... 

... Postnl map of Bcngnl with 4 colored stones prepared 
Wharf Wall for tho Rirer Hooghly .. ... 
Light Houses on Buy of Bengal with 8 colored stones 

prepnred ... ... ... ... ... Flngn for Nodrna Government Gnzetta ... 
Map of tlic Punjnb nnd Sindh Frontier ... ... 
Sketches. Plans, D i a p ~ m s ,  Be. ... 
Map of the Territories of the Hill ~ ~ i h &  of Rnjun- 

pore Frontier ... ... ... 
Boondnrg and Tohwel names of Districts and main 

circuit maps of SxLhet and Backergnnge 13 colored 
stone8 prepared ... ... 

- 

SCDJECT. 

1)irtrict nnrl penrrnl maps on vnriona scnlcs from 2 miles 
... ... = 1 inch and opwnrds ... ... 111[lcr Mnps ... ... . , . 

lkvrnue  Sorvev Circnit. maps, scale 1 mile = inch ' . . .  
Ditto sheet map8 ditto ... ,. . 

Tl~nnnnh maps, rmlv 4 inches = 1 mile ... 
Pl;bn.; ol' Cnnton~nenta rind Civil B!ntiona, Bc. (Inrnr acnlr).. 
P ~ r ~ r ~ n n : t l ~  nlspa fix Irrigntion Dcpnrtmeat, Norlh-JVcstcm 

... ... .Prnvin~.rr ... ... 
Block plnnr III' Bnrmcli~, &., for Secretnry of Stnte .. 
Itcl~rint nl' old mnpa ... ... ... ... Cc,l,.rd Innnntlnrira on di 6 
bli~re.llnnvo~~s maps, rkrtrhca nnd rlil~qmms ... ... 
Esli~nat~cl  n r t  ol' tmndvrs, l ~ r n d i n ~ s  nnd l"uotnote~ to the 

I~ullishod mnpn of this Dcpfirtmcut ... 

No. 
of ehccts. 

32 
9 

16 
66 
G6 

7 

33 
lab 
63 

. . . . . .  
139 

. . . . . .  

ppp 

7.942 
830 

4.680 
18,062 

G(10 
1,068 

2,.16R 
9 , lm 
6,002 

6i;860 

... ----- 

- 
size. 

DouhlcElephant 
Imperial ... 

Ditto . 
Ditto ... 

Atlas ... 
Doublc Elephant, 
Atlns ... 
Various sizes ... 

Ditto ... 
Ditto ... 
Ditto ... 
Ditto ... 
Ditto. ... 
Ditto ... 
Ditto ... 

Doublo Elephant 
Ditto ... 
Ditto ... 

4 0 x 4 0  ... 
Imperial ... 

.. 
~ b ' i h l c  Elephnnt 
Atlns ... 

. . . . . .  ... ... Imperinl 
Atlas ... 
Various sizes ... 
Foolacnp 
Double ~ l e ~ h n ; ; t '  
Varions sizes ... 
Double Elephnnt 

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

626. 1 1,01,610 

U .  o z  

g z  - 

I 18 
51 

7 
8 

13 
4 
8 
9 

19 
8 
4 
4 
7 

24 
3 

1 
2 
1 
1 
1 
1 
4 
9 
3 
4 
1 

6 
4 
1 
20 

1 

26,972 
A30 

6.304 
22.22fi 

4,960 
1,628 

3 
9.~1;~ 
9.4~1, 
1.70.~ 

1,20,877 

... 

RP. A. P. 
9,076 0 0 

Grs t i~ .  
R , ~ R O  0 n 

. 27,012 0 0 
4.000 0 0 
1,760 0 0 

2,&R 0 0 
4,4R6 0 0 
7.979 0 n 

30.t o n 
2 3 , l ~  0 0 

600 0 0 

2,06,471 89,mO 0 0 



A131racl of llie Prinling performed during the year, showing the cake  or selling price of 

the same-continued. 

Forms for the use of the Dcpnrtluent ... ... 
Topogmpliical untl IZEVCIIUC Su~vey orders nud locmorandn 

TOTAL ... 
Cost or the above ... 

COST O P  THE L I T ~ O Q ~ A P U I C  B ~ A N c ~ .  

... F e r ~ ~ ~ a n c u t  Estnblishment ... ... ... Contiogcnt cspcnses .. ... ... 

... Estrn Cont i~~~cnc ics  ... ... ... ... Actual cost o r  pnpr~* ... ... 

Pie. 

11 
0. 
1 
0 

-I 
* Litl~ogmphic pa )el or nll sorts, 160 renms.. 
proof pnpcrs ditlo 119 ,, ...) ,. 6,306 
Writill: papen ditto 94 ,, ... 

(Signed) W .  G .  MURRAY, Cuplain, 
Assislaiit Strrncyor Getieral. 
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APPENDIX E. 

S U R V E Y O R  G E N E R A L ' S  O F F I C E ;  

P I I O T O G ~ ~ A P ~ ~ I C  BRANCII, 

Culcnfta, 1st Jatttrary 1371. 

L I E U T E N A N T  J. W A T E R H O U S E ,  

dssis lar~l  Surveyor General, in clrrrrge Plrotoyi~n2Aic Brntlclr, 

C O L O N E L  II. L .  T H U I L L I E R ,  11. ,I., c. s. I., 

St11x.eyor Gene~ril of h d i a .  

I have the honor to  submit for your information a Tabular Statement, sho\vil~g 
the  amount, 1)rogrcss and nature of the work performed in the Pl~otogmphic Branch of yollr 
Office during the p:lst thirteen montl~s, extending from 1st Deceulbcr 1869 to the 31st 
Dccember 1870. The amount of work may briefly be stated as follows : 704 original mnps 
]lave paswed through the oflice, of which 60,116 complete printed copies have been strucl; oft', 
besides 3,865 silver prints. 

2. P~toan~ss.-The progress made in this branch dul ing the  past thirtceu months shams 
a very large i~icrense iu tbe out-tnru over tha t  of last year, as will be seen from tlle subjoined 
table :- 

I ) C C C ~ ~ C ~  1868 t6 Noi. 1869 . .  ' I 1,784 1 1.773 1 2.2i3 ' I87  61,069 
,, 1869 to ,, lti70 ,.. 2,078 7 IPi l i  6Ul 1 tIX212 

M,092 
54,962 

+?. +294 I +23  I -197 I + I  I +:fl)l +1/1;0 
20,116 December 1869 to Dw. lRi0 ... 

I 
I)ilTc~c~~cc during the 13 lllol~tlr~ 1 +I11 

-.--- - ~ 

70J 

-i:2l,iili 7 1 2 S  6,2R,$1W2 1 1 1 
syr. milea. I nqr. ~ ~ l i l r s .  sqr. ~ ~ ~ i l e s .  

,--_I______-__-_- 
+.& +!h I -8 I +56 I + W , . I I  1 +l(i,0!24 

- - . . . - . - - - . . - -- . . - 

2,290 3,8(i6 2;265 6.48 96,YGG 
- -- - - - - 

3. For the sake of comparison, the tot ;~ls  Clr the year entlilig Novembcr 3Utl1, 1870, are 
also given, but  i t  \\.ill be seen that  t h e  increase is proportionally large. 

4. OIIIOISAL n I ~ ~ s . - T h e  numl~er  of sections received for rcprod~lction doring the 
IS months has LCCII '704, sllowing an increase of 11G over last year. Tl~ere has been n grcat 
impruvcmont t l~ roug l~oot  the Department in the style of drawing mnps for reprotluction by 
pliotozincogmpl~y, and very few maps are now received which cannot bc reprotlaced ill that  
manner. The new system of dmwing thc crnggerated maps over blue print red~~ctions on 
the b' scale, rchrred to in my report tbr l.lst year, has bee11 introdoced into t,he tol)ogml)l~ical 
survrys; l ~ u t  as yet i t  has not been practically tested to any extent, but  next ycar I 110pc i t  
will IJC ill thorougl~ w o r k i ~ ~ g  order, and aus\ver all expcctatio~ls. 

5. NEOATI\T J~E~~AIITMENT.-T~C number of negatives taken during the 13 monllls 
 ha^ been 2,290, s lowing a n  increase of 506 over last year, with a total of 52S,740 square incbcs. 
Since my Imt report,, a very fine camera and lens for taking  picture^, 22 x 20, \v;ls rcccivetl liom 
Blr. Dallmeycr, and a great deal of work Ilm been done on large sized plates, t l ~ u s  ~avi l lg  
time and cl~eu~icals ;  2 camerns have been kept constantly a t  work during the )car. 1 am 



g1:ld to report t ha t  the  glafis honsc erected last year 1 ~ 1 s  .l)een f o m ~ d  to nnsn7cr perfectly, nncl 
the  opwdurs  have becn able to work in :rest comli)rt t l)rouql~out the hot ~vcather an11 mius. 
Tile old app:~ratus has been considerably improved, nod t l ~ c  worlc torucd out is w r y  
satisfactory. 

6. S r r . v ~ a  PIIINTINO.-T~C 11111nbcr of silver p ~ i ~ ~ t s  l>rodnced during the 13 ~ n o ~ ~ t l ~ s  
is 3,865 (7,09,128 square inches), showiuq an increaec of !)? ovcr last year. 'I'here is IIOW very 
little silver l ) r in t , i~~g of map \\.orli,   no st of' the  malls rcccivcd bcing tit for pbotozincography. 
Sevcral jobs for otlrer dcpartmcnts llnve becu doue and have kept the assistants a t  work. ' 

7. ~110'ro-THANRFER P I ~ I N T I N C . . - ~ ' ~ I ~  number of plloto-trnllsfers printed during t11c pear 
l ~ n s  been 2,2G5 (5,2S,9YB square i11c11es) againsl 2,273 of Inst j w r ,  s h o \ r i ~ ~ g  s decrease of X, 
which may be accounted for by the  fact of the transfers 11ci11: 011 an avcragc of a mnch 
larger size thau formerly, and f'urtl~er from IIO failures 11ci11: counted in. T l ~ c  1)roccsses l ~ a v e  
rcrnaincd t l ~ e  samc, :und very little dilficolty has I J ~ ~ I I  cxpcr ie~~ced ill the worlcing. A good 
stocl: of sllital~lc retransfer ink was received from Englar~d,  auil our formcr trollblcs on this 
scorc h;~ve entirely ceased. 

8. ZINCOGILAI~IIIC PIIIATING DKP.\~T\INNT.-TIIC number of tmnsfers to zinc durillg the 
past 113 months bns been 543 nf ini~~st  ,437 of last ye:lr; of completo eol)ies G0,llG : I K : I ~ I I S ~  

-l,-l.,O92j and of lrulls 9G,366 agnilsst 51,059, showing a vc r j  I a ~ g e  i ~ ~ c r c ; ~ s e  in the  a n l o ~ ~ n t  of 
work performed. This is part,ly attributable to all increase in t,lle n~unller of copies printed of' 
t he  1" shccts of the  topog~apllical survey, of several of w l ~ i c l ~  ucm editious liavc been 
called for. 

9. During the  11nt mcatl~er, great  advantage was fonud ill the  usc of ice for cooling 
t l ~ e  damping solut,ion, and wc were thus  enabled to continue printing t l ~ r o u g l ~ o a t  t l ~ c  forenoon 
in  the  hottest \vea!,her. 

10. ZINC COR~CPI?IC.-I am glad to report thnt the  nercssity for mal;ing corrections 
on the  zinc plates has son~e\ \ , l~at  dimi~risl~cd, :~nrl somc of the  zinc correch+k 11lcvc )ten ~!sc- 
fully en~ployed iu  coloring maps for the D~.a\ving Oflice. T l ~ c  eiuc corrcctol.~ arc ~ n ~ ~ , r o v l n ~ S . /  
greatly in the  style of their work. 

11. ANASTATIC PIIOCESS.-TIIC a~ias ta t ic  process hns becn usefl~llg e m ~ ~ l o v c d  in thc  re- 
lwo(1uction of several old records out  of print, among t l ~ c ~ n  may I J ~  mentioucd the  map of 
R:~jpootnna 8 miles=l inch, and sevcr:~l of the 1" maps of District AIj~ucusiug, l iungpoor 
and ltajshal~ye. 

12. S u r i ) ~ . ~  OF CBEIIICALS.-A great snving lins 1)cen effected by oljt:~ining all stores 
from 1?,11gla11d tlircct, as they are not ouly of bcttcr cluality, l ~ n t  nrPnv:~rly 50 per cent. cllc:~per 
tl1s11 call be obt:~ined in  thc  local marlict. 

13. E ~ P E ~ I ~ I E N T A L  W'OIIK.-A few expcrimcnts have Lccn mndc in simplc carbon or 
I ~ i g ~ n e n t  11"inting \vitl~out tr:insfer. This procuss might  \\,ill be used to s~~perset lc  silver 
Ijri~lting, but unfortunately Lhe only maps from \vl~icll silver p r i l~ t s  arc t:~ljcn arc those 
whicl~ are unsuitable for pliotoziucograpl~y, a ~ ~ d  tl~ereforc eqnally ~u~su i t ab l e  for sirnl)le carbon 
printing. 

14. I n  l>llota-engraving a few experiments have bcen made, 1n1t I find tha t  iu pmcticc 
so few sal?jccts are received wl~ich coultl be reproduced in this manuer, t ha t  i t  scclns useless t o  
l>roceed will1 t l~cm.  I have lately been t rying a. fe\v espcrimcnts on t l ~ e  new l~eliotypic pro- 
cesses, \rlricll : ~ r c  c;~llal~lc of s1111erscdi11g bob11 silver printiug'and pl~oto-engraving. RIy espe- 
rimcnts l~ave  g ivc l~  rnc ;I 1woq)ect of success, and I hopc t l ~ n t  wit11 further practice, I may 
overcome thc  diHiculties of mn~~ipula t ion.  

15. EXPENSE OF B~OIIKING.-T~C total espense of n,orliin,n the ofKcc dur ing tlic past l b  
months has been 1Ls. 6.1.,S!)2-14-G,. and the  approrimntc value of the \vorl; esccutcd Rs. 
119,659-12-0, s l ~ o \ v i ~ ~ g  a ~ ) r c h t  of Rs. 34,766, as  sho\vn ill the  anncxecl statement, fro111 mhicl~ 
i t  will I J ~  seen tha t  t he  \v t~ r l c i~~g  cxpcnscs have been far less in prol)orLion to  the  amount of 
work turned out, t l ~ a n  they \Jrcre last year, especially as  this r e a r  I have becn a l ~ l e  to inclntle 
t he  cost of cl~cmic:tla received from the  3lrtlical Storc Department., mlil the  avcragc cost of  
the  1>:11>w COIISUI~P(I,  for 110th of ~ h i c l ~  I 11:1J no data last year. 

T l ~ c  cost of est:~l)lishmeut is increasing, owing to pm~notions, 1111t a very large saving has 
bcco m:~dc in the cont i~lgcnt  cspenscs by  purchasing stores from ICngla~~d, aud I 11ol)e t l ~ : ~ t  fur- 
thcr reductions may yet  be madc. 

16.  1'aoc~ssas.-The proccsscs have re~nniucd the  sarllc ns last year in 1111 departments of 
t he  work. 

Coxnac .~  OP I':STADT.ISIIIIENT.-I Ilm glad to be able to report fnvolxbly on t l ~ c  conduct ~f 
all the  A s s i s t : ~ ~ ~ t s ,  both l ~ n r o p ~ a o  ant1 Nnt,ive; t l ~ c  formcr have eficicntly anpcrvised their w r i -  
ous dc l ) a r t~nc~~ tu ,  ant1 t , l~e latter have 1111 mnde grc-t progress t l r~ r i r~g  t l ~ c  year. 



17. CONCLUDISG n~aranlts.-In quality and quantity of the work turned ont,. the 11ope I 
c011fdc:ltly espressrcl last year has I,een fillly rcalised, and but  for the stoppage caused by malit 
ot 1):1l>er, the out-tun1 would have baeu still larger. 

18. The arrangelllents of the officc are no\\r tolerably complete, but  further improvements 
\\rill Ile gradually introduced :is ol,portt~nity offers. I can oilly hope that, no\v that the ofic,, 
is in tl~orougll \v014ii11fi order, nnd clue armngemeuts made for ample supplies of chemicals and 
1w111ti1l~. paper, our out-turn next year may be far larger, and the morlting expenses less in 
]"'"l'OI tl011, 

I have the honor to bc, 

most Obcdieut Servant, 

(Sigued; J. WrBT@REIOUSE, Lieztt., 

Aasis/(~nl iurceyor General, 
111 clrarge Pkolo. Brasck, 

Sztrreyor General's Ofice.  
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J. \VATPI1IIOUS&, Lieut., 

I,r rhalye I'hulogrrrl~lric l l r ~ a ~ ~ r l .  
Ssrvcyor Gescrol'a Ofire. 

B. 
Slatetitent slotuisp cost of 7uorrGiug t l c  Pholorbcographic BraxcA of llre S ~ ~ r v e y o r  Geweral's Ofice 

front I sd Dcee1ri6er 1 Y 69 to 31sl Decer~~ber 18 7 0. 

Dn. I 
Topogrnphical 1IInps.. 
Revenue Maps ... 
City and Cantonment Plans 
District Mnps ... 
General Maps ... 
Yiscellnnco~~s BInps ... 

... Annstntiscd 
Zincogmpl~cd ... 
Silver Prints ... 

Cn. Rs. A. 

0 1 '  Soperintrndent'n na1n1.y from 1s t  

: i 
I Ucccmber 1Y69 to3ls t  Deccm- , 

bcr 1810 ... ... 7,057 0 
O Sanctioned Erthblisl~ment nnd 
0 houso rent li.om 1st  Decrrnher 
0 1869 to  31st December 1870 ... 231.889 4 
0 Contingencirs, i nc l~~s i rc  o l  chc- 
0 u~icnls rrreivcd l'r~~m Govern- 
O ment Ncdical SLore Dcpart- 

... ~ n c n t  ... 10.5'73 12 ,, Cost of I'alrr ... ... 13,572 13 
Ual:lncr i n  f ~ v o r  of tllc 

Dcpwtment ... I 34,,760: 13 

-. - 

~ 1 , ~  opporenl discrrl,nocirs b r h r c m  llncse Iolnls all,! l l l o ~ t  011 Tnhlc A ,  nrc cnuacd I)! acsrral nlapr enlcrad iu lnblo A,, ua Topo- 
gmybicrl, nercnla. Be., bctllg rulcrcd in llfiis Table ns nonrrnlirctl n ~ d  rincuyr;~phcd. 


