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G E N E R A L  R E P O R T  

ON THE OPEnATlOXS OF T E E  

AND OF THE * 
S U R V E Y O R  G E N E R A L ' S  D E P A R T M E N T ,  

Dated Calcutta, 28th December 1877. 
T~rrs review of the operations of the Imperial Topographical Surveys of 

Intlia for the professional season 1876-77, 
Introilucto~y ~ e m s l k s  and on the work performed in the several 

hranchrs of the Snrvcyor General's Ilead-Quarters Office for the year 1877, is 
slll,mnit,tc~d, in conti~n~ation of the report dated 4th December 1876, and Tvith it 
15 incln~lrd a \erg b1ic.E review of the various operations conducted during my 
owl, admi~listration of the department as Surveyor General of India from 1861, 
and a Su~)crintcudcnt, of Revenue Surveys from 1847, which it may be 
llseful to 1,l~ce 011 record on t l ~ e  occasion of my resignation of the appointment 
1 have so lonq had the privilege and honor to hold, and on making over charge 
to my successor, Colonel J. T. Walker, C.B., R.E., Superintendent of the Great 

Trigonolnetrical Survey, whose appointment 
k r c n , 1 e ,  ~ g l l e n l t u r e ,  and Commrrcc D e p a ~ t -  a S I I ~ ' T ~ S O ~  General from the 1st J a n u q  

, , , ~ , , t  NO. 605, d . ~ t ~ d  12th Octoher 1Ai7. next nras conveyed in the letter as per 
margin. 

2. During tllc past working or field season, the number of executive par- 

Pnrties employed. ties was unchanged, and numbered from 
1 to 7 in Northern India, and two others 

(8 and 9-vide paragraph 4 of the report for season 1875-76) were employed in 
I l~e  hlgsorc State ; but on return from the ficld, No. 3 Party, Central Provinces 
:~nd Vizagnp:ltnm A ~ c n r y  Survey, was, on the completion of its allotted work, 
Ilrolien up from t,he 10th May 1877 and absorbed, and No. 4 Party, North- 
1':nntrrn I)jvision, Cnllml Provinces Topographical Sarvey. was also subsecluently 
( I ' r o ~ r ~  30111 Srptcrn1)rr 1877) brolrell up and amalgamated with No. 7 Party, 
It~j~)~~ta~~flTol~o~mpllic.al Survcx,-illus leaving only five partics for future 
rri~l)loyrnc.~~t ill Northcru India; \rhilc, on'ing to the famine in Mysore, the two 
~tartics, Kos. 8 :111t\ 9, l~xve bccn rrdl~rcd aud combined to form a single one, so 
t lint zt tllcb ~~rcsscnt tiinc tllc Imperial Topogmphical Surveys are reduced to ollly 
six 1)artic.s 

3. The scrcrnl intiex maps attacllcd. rrpresent the areas allotted to each 

Inclcx 1 1 ,  bps lo  ~llt~atrntc plnglcus 
party ant1 the progress each has made up 
ti) datc., while thc Map of India shews the 

t ~ b t : ~ l  gcnernl proq-e.;s of the com1)ined Iinprrial Silrveys in the three branches, 
' l s ~ ) l ~ o g ~ ~ ~ ~ l ~ i ( ~ i ~ l ,  '1'1 ~ ~ o n o ~ ~ i [ ~ t r i c ; ~ l ,  a 1 ~ 1  l k t  cnlie. 



4. During the season under review the total out-turn of the Topographical - 
Scnaon'e totrl out-tors of wo~k. Surveys anlounts to 18,809 squarc miles, 

IH,92R square miles on 1 inch =1 mile. and tho several different scales on which the 
3.!143 ,, OII j ,, =L ,, work has been conducted for the reasoils 

971 ,, on 2 inc l les=l  ,, - 55 , I 4 ., -1 ., . given elsev here is s h e w  in the margin. 
13 ., o n 6  ,, =1 ,, * -- 5.  Thc triangulation completed, covers 

IH,!IO~ Total square ~ I ~ C P .  22,110 square milcs. Observations 11 ere -- 
'Tl~cse r s p r e s n t  Foresl Hc~erses end Clly md Canton- 

taliell a t  438 stations, from which 3,463 
merit Sun l.ys noints and 1.880 l le id ts  were triaonome- 
trically fisetl, giving on an average o& fixed i~oint  for eve;*y 7 square miles, and 
one height for every 22 square n~ilcs : these averages are good, considcring that 
a considerable portion of the ground triangulated will be surveyed on tllr 
&inch scale. 

6. All the season's topography is stated by the Executives to have been 

&won's final fair mnpping. accurately deliacated, and was duly tcsteti 
in the fielrl either bv check routes extend- 

ing over 1,863 linear milcs, or by i,c sill6 csaminations. The total amount 
of fair mapping completed by the several part,ics, rovers on the different scales 
20,237 square miles, in which is inrludcd a portion of the last smson's survey 
which could not be rendered before in complctc standard sheets, and some revised 
mapping in the Kaga Hills, rendered necessary by frcsh infoimation obtained 
during the season under report. 

7. This area of fair mapping is contained in 59 standard sheets, and 11 ill 
furnish excellent materials for the coinpletion of, or additions to, the sheets of t h ~ :  
NO. I ~ n r ! y - R  s la~rdnrdrho~ta ,  scdc  1 ioeh=l mile, pert or A I I ~ P  sheet 35. Indian Atlas deta.il- 
. ? , 3 ., , 2 imncltcsnnal 1 iocl~=l mile, pontsol .\~lnssheets 3Osod 3i. 
,, a ,, s .. ,, 3 il,cI~=I rnlle,p;ut a[ Arltlssl~tet  !I?. ed in the margin. 
,, 4 ,, 0 .I ,P 1 - 8  ,, , i l .  72 oud 91. 
,, 5 ., 0 ,, 1 ,, ,, ,, 63. 

Much of the gee- 
,, 2 ,, I L ., , t ., ,, ,, 1 : ~ .  graphy obtained in .. r ., 8 .. , 4, .. , , 32nud33. 
,. H ,, I .. ,, ,, 61). t.he Naga Hills on 
., II ,, 2 ., ,, 1 ,, ,, , 69. t l ~ c  Eastc~rnFront,ier 

of Assam, and in the Central Province3 in district BBlSgllht antl the Native State 
~f Bustar, is perfectly new, and a great portion of tllc remainder in Malw:~, 
lihandesh, and Rajputana furnishes reliable topography, in place of the very 
rough routes and skctcl~es from which the old exist.ing maps mere compiled. 
All the season's fair mapping has lwen rendcrcd in a satisfactory and conlplc~tc! 
manner, and bears farora1)le comparison wit,h t,llat of the: prcvious season. Tht. 
etandard sheets 1)rc~parcd for the pllotozincogmphio process have re-producetl 
v e ~ y  satisfactorily, and a.re well advanced towards immetliatc publication. 

6 .  The cost of the season's operations amounts under all heads to Rs. 4,81,068, 

Total rcst of the nensnn's work. inclusive of 11s. 1,21,161 paid 1)y t l ~ c  
&I~snrt> State, so that tlrc cllargc to tilt. 

Imperial Kevenue is only Rs. 3,60,787, or Rs. 25,536 less than in season 1876-?(i. 
The mean average ~nileage rate is 13s. 26-8 per scluare mile, whicll is somcwhat 
in excess of that of t h r  prcviou5 senson, oninq to t l ~ c  very slnall out-turn in 
Mysore, O W U I ~  to tho diffir~~lties cal~setl 11y thr  faruinc and pcstilcnce thrre, tllc, 
high cost of the esplol~tion and sllrvc\g on the E ~ s t c n l  Frontier in Assam, antl the. 
cessation of operations in two divisions wlrere therc was nothing left for survey. 

9. E~clus ive  of Mysore, which as gr t  has )-ieldrtl r r rg  little 1 ~ 1 t  skrletoll 
t r iang~~lation,  tht- :lremgc n~ileagc ratc is rrtlriccd to Its. 2 - 1 2 ,  wlric-1, is witlliil 
the ordinary genoral mean averagc, and is as lo\)7 as can be cspccted for the 
tlescription of survey employtd. 

10. Compared wit11 tllc general rrsults of the l~~.r\-ious stwon, tllcre is an  
cbxc,ess of 2,689 sqnarc milrs of trianpr- 

C o r n p a ~ l r ~ ~ ~  the ~ e n l ~ l l s  of 8ea*un 1 8 X - i i  l:ltiOn, ~ $ ] ~ i l ~  tllC area tol)OgraVllicBl dC- 
w ~ t h  W B ~ O I I  JYiS ili li~~c.i~tcatl is nrlarlp equal (Ittbs tl1:111 one- 
third of n sclllarta milt> in t lrf~et) .  T I I  st:ttchnlents A, 11 and C, in the Apl)entlix, 
cletailed information is givtsn cornlcc*ttd \\,it11 the out-turn of each party, cost, 
m u l t ~  of the trinngnlation, and comparison of the out-turn of season 1676-77 
with that of the prcviouv season 1875-76. 



11. On the whole, the results are very favorable and promising. The 

separate review of each party will best explain the nature and value of the 
precise work pcrformd, and the importance to be placed on it. 

12. The combined out-turn of Imperial Topographical and Itevenue 
Combined reeulta of the Toposraphical and SU~VCYS for the smson LUl?er review is 

Reveuuo Survcya, Ibr SCUSOII 1876.77. given b c l o ~  : 

Revenue Sorveys. 4inches=l 
mile, in Bengal.Norlh-Wt-sl- 
ern Provinces and Punjab. 

Topo r.~pl~ical (Bombay), 2 
i l lcLs=l  mile 

Topo~rnpl~ical  (Bengal),l inch 
=1 mile ... 

TOTAL ... 

Nortb.\Ve.qtern Proviuces, 16 
iuclres=l mile ... 

Bengnl. 1 G  inchcs=l mile ... 

----- - 1 RI  A. I 
26 8 *Rs. 3.60.797 pnid from 1mperi:~I Estimnten. 

Rs. 1.21.161 pnid Crom Provil~ci ;~l  Fundn. 

I I hljnore. 
111cI11des aLo thccoat of 22,119 s unre miles 

of t r i~~ngulat ioo in ndvnliee 01 the toyo. 
grnphg. 

60 1 2  Incl~riles 4 squnrc milre of the Blidnnpur I I City Survcy. 

1,299 - 
9 0  

13. The results of the Revenue Survcy alone for the season 1876-77 are :- 

Revenue Survey resi~lts for 1876-77. 
of Cadast,ral Surrey on 1 G  and 32 inches 
to the mile, respectively, 1,749 square 

miles, at a total cost of Rs. 4,74,865, thc avcragc mileage rate being 13s. 271.7 ; 
and of Itevenue or Village Survcy on 4 inches, and Topograpliical on 2 and 1 inch 
to the mile, 10,796 squarc milcs, at  a cost of Rs. 4,37,076,-thc average mileage 
rate for this combined work be,hg Rs. 40-8. 

2 1 37 15 ) 
-.--, 

9,lY,O33 30 15  G e n ~ r a l  avrmze for rombincd Topogrnpl~i- 

I 
cnl and Revenue, per nqunre m~le.  

738 1,:39,89R 

117 1 33,869 

14. Colnplcte information in dctail, connected with the progress and cost 
of thc Caclastl~~l and other Rcvenuc Surveys, will 1)c found in the separate report, 
which will be submitted, in the usual course, by the Superintendont of Revenue 
Survrys, it not being ready at prcscnt. 

189 11 or per acre, 4 a11nn8 9 pie, 

202 1 3  Ditto 6 ,, 1 ,, i 

15. In coutinuation of paragraph 27 of tllc last printed rcport, thc ag- 
( ' o I ~ ~ I I I , ~  'ropogralrhwal und I(e\cl~ue S u ~ v c y  $'~gn*tc ~ C S U ~ ~ S  of Topographical anrl 

renolt.~ I I ~  to dnte. ltevenue k3ul~c-j-s of latc years are b' vlven :- 

Squnre 1111lcs. Rupees 
Totnl up to 1\70 , bGG,759 2,ll,U4,$17 
Add for IS77 , 31,154 13,93,YYH -- 

TOTAI. . h'39,2OG 
-- 

2,56,5'3,315 -- 

16. This grand area of 808,206 sqnarc miles, which for tlle most part Ilas 
lwcn accom~)lishcd during my own administmtio~l, and forms such a consider- 
a131t- contribrltion to the first slu.vcy of India, dors not include the Topograp]li- 
rnl S11rv1.p~ cucc~itcd under tllc 811pcrintmtlcnt, Great f i i g ~ n o m c t l i ~ l  Survey, in 
tile Bin~alaya Mountains, as arcll as in Kntcll and Guzerat of tlle Bombay pro- 
sidency, l~ntlrrtaken tllerc under special circu~llstnnces by that brallch of the 
dcpartmr~~t~. 



17. On the Index Map of India attached to this report the arm above re- 

Index M n p  of I n d i a  shewing tho progress of 
ferred to is shewn in green for Topogra- 

Surveys. phicd Survcys, and red color for Revenue 
Snrvcys ; whilst the surveys conducted 

under the separate superintendence of the Trigonometrical Branch are tinted 
brown. This n?ap shews at a glance what has been effectcd and what remains 
t.0 be dono. 

18. Under paragraph 1 6  of my last report, a statement was given to shew 
Progress n l ~ d  cost o f  Tupoyrophicnl Surveys ho\v any changcs in the constitution, 

nince 1861. strength, and conditions under which sur- 
vey pa,rties work, affect the out-turn and mileage rate, a.nd in it the total out-turn 
and cost since 1866-67, nith mileage mtes, was shewn. I now purpose to review 
very briefly the total out,-turn and cost of each topographical party dul.ing 
my own tenure of seventeen years (since 1861) of the appoiutment of Surveyor 
General, and of Superintendent, Revenue Surveys, for the past 31 years. 

Abstract qf work performed by T(pograplicak Sarvey Parties since 1860-61. 

Ds#ign.Lloo of Party. 

No. 1 Partg. Gwxlior and Ccn- 
trnl India, sine0 sea-on 1860- 
61. 

No. 2 Pnrty. Khnndcsb and 
B m b n v  311tire States, s i ~ ~ c e  
sanson 1860-61. 

No. 3 Pnrty. Ccnlrnl P ro -  
v i n c ~ n  nnd Vizn:.apntatn 
Agel)er, s inr r  srnson lY6lJ-GI. 

Nn.  4 i'nrty, NoI.~II-E:Is~c.I.I 
l l ivision. Centlal t'ruvillccs, 
since suaaon 1860-61. 

Nu. 6 Pnrtg, n l lopnl  and 
Malwa, since sensa,~~ 1P62.63. 

No. 6 P;~rty. K h h j h .  Qbro. 
nnd N6pi Hills, s l l~ce scn- 
SI,II 1863-64. 

30. 8 P a ~ t p .  Mgsore, since 
SPIMOII 18i6-76. 

No. 9 P;lt+y, hl jsure, aince 8.541 

.- . - - - . . . . - . - - - - -- -. . 
mlld,rio,, to the .k,v.>, rsriSnur s~,~cnul large acplu a u r v c p  of Bi l t lnry Cnotoon~cula. Cilie*. Porls, nud >onslnriu l ~ n s e  been comgblcd 

onnuail,, awuurnerut~. to  dolnil in lhls rrynrt. 
19. Nos. 1 to 4 Parties only wcrc in axistcnce in 1801; No. 5 Party 

organisea in 1862 for the survey of tho Native Stntcs in Rewnh and Bul~clelc~~nd ; 
No. 6 in 1863 for t l ~ s  sllrvry of the IChhih., G6r.0, and NBgA Hills, and t11~ 
Ewtern Frontiers of Assanl anel Benqal ; and No. 7 Part,y for the survcy 01 
ltnsil)ubna ill 1885. The two particla, Nos. 8 and 9, for the sllrvey of thc Mysorc 
Statc, werc drafted froln the Topoarnpl~ical a n d  Great Trigonolnetrical S1rrvev 
only in 1875, and, ill ronsc1quencr, of the famino prevailing since t,hroughout 
tile rrovince, t,he n-ork has not progrrss~el as it wol~ld othrrwise havc done, niltl 

rrnson:~l)ly llnve l~cvtt c s l ~ r ~ t c d ,  ~vitli 0111 and exl~erie~~crd hands, such as 
formed tllcso nr?w pn~.tit.s. 'I':lliillg, t l l~ref~l 'c,  an avcr:lgc? for t l ~ c  rcst of the: 
origillnl partics (Nos. I to 7 )  d~trin,n wl~ich they 11arr nct.u:~lly lwrn a t  work, 
the axt,c.l,sivc out-tnr11 of 3~!),018 scllrnrc milcs in  nl)out 164 ynrs  is ohtaincd. 
at a mtqn average cost, of 11s. I!)-1 0 per sqtlarc* mile, incl~~sivr of the cost. of 
trinnpulntic,n, ~ v l ~ i c l ~ ,  it will bc i~ot~iced, is cousidcrably in advance, as it alwclys 
s h a l t l  I)c, of tllc final toj~ograplty. 

30. Tile work t.1111~ arconrl~lisl~ccl en11)rn~es ncnrly all tllo Xntirc State9 of 
tllc Cc.lltnl I n d i ~  Agency ; about one-11alf of file Hajputnna Agency ; the South- 
west Frontier of Rengal, ciz. ,  the Onrjat State8 and Cllota Nagporc 1)istrict ; tllc; 

Tulnl ovcs 
Hn:d 

lopogrnpl,,, 

Pq. Mi1e.a. 
45.734 

23,967 

44,672 

47,596 

34,578 

46.946 

Coat. 

Its. 
9,69,197 

7,29.124 

9.56.436 

8,42,970 

8,14,~3n 

7,67 690 , , 

Told men 
III~II~UI~:~~. 

Sq. hlilee. 
52,607 

39,185 

98.182 

47,699 

40,419 

38,919 

- 

Rsurnxs. 

- P - -  

Ponwlion~d b, orderof G O ~ ~ ~ ~ ~ ~ ~  ~ ~ ~ . l ~ ~  
Dcvnrtmrt~t, No : O i h ,  doled 15tlb  no lee1 
1,' .!X~VCY IIIP Nntivo a lo les  in central lndl; 
llnd I(:Jputmn. 

h r t r  tvrfiann~~.I 8. 1961 for the Vlznln's terri. 
I ~ r r g .  radt rliolilrnry Il~,pnrtrncnt ~ettcr NO. 621 
dnled lrl Ot,lollcr Init. Iln,kcu up by H,,~; 
1)rpnrlmellt Ik l lur  hl,. 1011, dnlal 11th 
I * i ' l .  Rrorslbni-rd hy ordcr of I l ~ v c , : ~ ~  
Acl- ic~~l turc ,  ""(1 Cemn>eree 
No. 111.1 dat~d I;I~ ~ , q ~ c m l , ~ r  In:\. 

I'nrty orios8srd Irnmr tlbc #)I<! 8lndmr 9nmes. 
~I I I~  1*1n,.~d tutdt~r IIW C ~ ~ ~ I ~ O I  or S ~ , ~ V P ~ , , ~  
C i c ~ ~ r r o l  in 1311. ror 1110 survey or Un~j:,,,, 
nnd Orlrsn ' l ' r ~ l ~ ~ ~ l n r y  rtn~ca. 

S;'~ctt<~na,l hy vrdrr ~, r  Oosernrncnt, nlil,tnrr 
I ) r l ~ n ~ l l l ~ ~ ~ ~ I .  ho  641, <Inled lilll A U P E ~ -  
ber 18.55. fcsr llw i a ~ n t  eurvcy 01 the Orna~,  
ttntcmin eu~~jun<itmw W ~ I I ~  ~ . , . 3 .  ~ ~ ~ ~ ~ O C C ~ ~ C C I  
or eonlinllccl oa 10 lhc l;hola Nnllllurc p l v i -  
slou I,y I1 i l i l : t r y  Ilrllnrlrnenr letter No. i ~ f i ,  
dated lYnd . l i t1 luH- 

&nrtw~wd for t6c  e l l i l es  ROW~I,  and 
*tlt-s ill l l l l ~ ~ d ( . 1 ~ ~ ~ ~ ~ ~ ~ 1 :  Ihy F O ~ O ~ F I ,  DC~,~,L. 
rnclat ,Go. 271. 11.1lrd S l 8 ~ , l  N ( I V C , B , ~ C I  1801. 
'I r:tt>rfcrred or ec~uli~~urd on tan  Ubollol nl,,j 
~ I ~ I w s  1 8 ~  IIUln" ~ l ~ ~ ~ ~ l ~ l l l ~ ~ ~ ~ l  IeLLcr No, 413, 

,,diblcd 2'lh O~t>b?v lbjat. 
*noel~n~m~~d by llorna Dcpnvtstrnl ovdcr N:,. 
4110, tlnletl 2:1111 I)r,-m8hcr 1869, , .~dr 8 , ~ ~ .  
pll*rn~111, O,lctdlo Ucmlfe, No. a, doled 22~~11 



Olissa Dil)lltal-y States ant1 Khond Mchals; the whole of Bastar, and its tribn- 
iary Statcbs ; nearly the Hill Stat,rs in tlir Agrncic.s of Gnnjnm and Vizaga- 
patnm ; tlrc Shtpma llills, and tlrc north-eastern eemindari~s in the Central 
prori~lc.cs ; t l ~ c  eastern portion of Bcrar and t l ~ e  Goda~ery Talllks, and ahout one- 
fourth of 1Cha11desh ; in Assam, the Khiiqib, Ghro, Daphla, and NB?b Hills ; on 
thc Eastern Frontier, Dill Tippcr:~h and tlie Lnshai Dills, and part of Bhutan. 

21. A reference to any of the old Maps of India will sl~elrr that most of 
tlie countries a l~o lc  ~iotcd liavc, for the f i s t  time, 

filled B c a ~  Of Il ldin ~ C ~ I I  cntcrc(l surreSc(l ; and we now possess 
unce  18(10 

accnratc gcograplrical i~ll'o~mation for many ugly 
a ~ l d  inconrenient blanks, long left unnoticed and nntrodden, owing to their 
peculinr insalubrity, and great difficulty of accornplisliment, and which only in 
1860 were ronsl)icuous on all our maps ; while thc cost a t  T\ hicli this valuable 
information tonarrls tlre accwatc delineation of tlir whole of India was obtain- 
ed, viz., Its. 19-10 per square mile, is comparatively very small, taking into con- 
sideration the nature of the work performed, and i t  may 1)e anticipated that  
such rntcs are nerrr likely to be realiscd in future, with all the circumstnnces 
of kldia so greatly c11augccl. 

26. Tllc 1)rinted r c ~ ) o ~ t s  annually snl~mitted to Government ~ i n c e  18G1 mill 
clenrlj slrcv the lahors of tlic Imperial Topograpl~ical Surreys, and the nature 
of the wol'li pcrformccl in all its dotnils, jvhilc the 1-inch mlcl +-inch standard 
maps now annually prod~~ccd hy caoh party and published by the aid of photo- 
zinc.ogral)lly, gear by ycar, suficiciltly testify to the various improvements 
which li:~\c 1)een nzade ; and a coull)arison of thc quantity of thc work annually 
placetl bcfore the Government, and at  the disposal of all tlcpartments of the 
pul)lic service, witliout tlie loss of a month's t h e ,  prove the valuc of the results 
as now l)ro(luced. 

23. I11 the Revenue Survcy Bmncli, under nly i~umediate supcrintenclence 

P ~ n g ~ c - 4  nntl cnst of Rrrrnne 
from 1647 to 1865, ant1 subject to Iny gcneml con- 

alld C . , ~ , ~ , ~ ~ . , I  s , ~ ~ ~ ~ ~ ~  slnec 1H15.46. trol suI)scquently, 111) to the present date, the work 
has bccn coilsideral)ly more, clnbmcing a period of 

31  Sears ; and, to form a just estimate of all that 1x1s l~cen accomplished, a rom- 
parison of the r c s ~ ~ l t s  and maps of tllc pre5cnt clay inust be made with those 
which, from time to time, were issued cl~wing the prior pcriod, mldcr the 
authoiity of tlie Board of Revenue, at  that time rcsponsil~le for thc condnrt of the 
Revenue Surveys, both in the North-West Yrorinc-es and in Lower Bengal. 

24. '1'11~ following al~stmct shews the total out-t1u.n and cost of ltcvcnue 
Snrccys since 1845-40, and in Appcndix I a morc dctailcd statement is + - e n ,  
shcwiug each dirision and tlibtrict completrcl, date of survey, and arcs and cost, 
n-hich it may bc useful to place on re(-orc1:- 

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

Arcn car. 
I'no\llcas 

~vilrtt, and N t , e ~ n u c l ~  ... \ Siml ... ... , 

Rs. 
44,,1,l,163 
lH.44.IX).l 

3.15,1YY 1 
10.97.2!15 
7.7!).4H 

25.!J3.:43,4 
:?2,6:1,78.5 

SG.686 
8,17,3U6 

6,04.618 
---- 
1,5$.:12,iti,;'- 
----- l- 

lnrludrr some 1.it~rh To1 ,. 
pr;q~lrir.ul s o r t  in drm 
kmt l l~ l l s .  



25. By the Revenue Burveps on the motmawar, or village by village, 
* Thlr nlen inrllldcs pome 1 . ~ ~ ~ 1 ~  system, scale 4 inches=l mile, 2nd including some 

T o p o p m ~ h l ~ a l  ffnlk In the Rol~lstnn l-illch topOgl'aP~~i~;ll work in liilly districts, the ( IF Sl~id. p~~l-tnf the 1'11njnL) Y I O ~ ~ I C T ,  
t l ~ e  A ~ m k n n  IIllls, "nd t he  2 InLb total out-tum amounts to 493,2!13* Sqmre miles, 
work 111 the Bohlbny Plcqldency. at  a total cost, of Rs. 16,832,766, from svhich a 
general areraze rate of Rs. 32 per square mile is obtained. The Cadaqtral Sur- 
veys, on thc scale of 16 incllrs for tllc North-West Provinces, ant1 32 inches to 
the mile for Orissa and Bebar, were commcncrd in 1871, and up to (late 12,281 
square miles 11ave been completed, slieming each field or separate allotment. the 
tokl cost being Rs. 22,%7,661, from mhicl~ an average rate of Rs. 183 pcr square 
mile is obtained ; the mileaqe cost in Behar being Its. 297-8 for the 32-inch 
scale, and Rs. 167 and Rs. 143-6 respectively in the North-West Provinces and 
the Punjab. 

26. For the fillage or mouzawar survey, scale 4 inches=l mile, the rates 
in different provinces vary considerably, accorcling to circumstances. Thus, in 
Bengal the mean rate is Rs. 32-6 ; in Oudh, Rs. 44-12 ; in Assam, 11s. 63-4 ; 
North-West Provinces, Rs. 39-2; Central Provinces, Rs. 43-8 per square . 

P l e  All the other provinces include a consideral)le portion of 1-inch topograp ~ c a l  
work. For the Province of Sind tlic general avrmge mileage rate is lowest, 
I-iz., Rs. 14-5 per square mile ; but in i t  is includcd a large amount of rough 
reconnaissance in the Koliistan, and of extremely rapid and partial survey in 
the open sandy desert of the Eastern and Sonthern Districts. I n  Assam the 
cost mas lughest, owing to tllc dificnlties of the country, and the esccssive rates 
of labor and carriage. 

27. The aggregate out-turn of the combined Topograpldcal and lievenue 
Surveys during the period above specified is as follows :- 

Sqoarc Miles. 
Topographical Surveys since 1860-61 , . .  ... 291,351 
Revenne Surveys since I n  l.5-%6, I-inch by villages and 1-inch 

Topographicd for hills ... ... . . . } 493,293 

Cadastral, 82 inches and 16 inches . . . .,. ... 12,281 

Totnl Square Miles ... 796,928 

or fnlly one-linlf of British Tudin, the latest estimated area of whicll, incluang 
Native and Fcudatoly States, is 1,473,415 sqi~are miles (aide " 3Ianual of 
Surveying for India," page $kO, 3rd rdition, 1876). 

28. I n  placinq tllcse rcmnrkablc results on r~eord for future rrfcrcnce, I have 
the satisfaction of looking hack on tllo part I have Iiacl the pdvilcgc. to take in 
their nccomplishmmt, with just pride. It is not ca4y for cvcrp onc to rcalise 
the real extent nut1 precise l~eurfit of what llas been achievctl of late ymrs 1)y 
this I)rpartmrnt, hut I learc the rccords of my office to spe:lk llt~rcaftor for 
tliemsclvcs, in full confidence that w1lc.n a fair c~ornparison or review can Ije 
iustitutcd with a t -o l~t~~pondinp period of equal length, the lal~ors of the last 
30 years \%-ill not shew to disaclmntagc. 

20. The gadoal  expansion of the D~part~ment, mltl of its sphere of action. 
Scar by year, 2s sl~(vvti in tlln various rcpol-t8s, I,otl~ 

Unnaes w l ~ i r l ~  IIIIYP led to the ex- 
~ ~ ; L I ~ ~ O I I  01' the L ) ~ * ~ I ~ ~ ~ I I I B I I ~ .  in tllp Topograpl~ical and Rcvcnrle Survey Bran- 

cltrs, :lrc solrlg tllle to tllv prrssing rcqlrircments of 
the pul~lic servicr, cnusctl 11y annexation of tcrritoy, and tilt! dcmal~tls of local 
(iovcmments or iltlrninistmtions For rc.sr-ttl~.mrnts ant1 otl~c~,, ol,jccts in British 
statt.s, ant1 for nulitnry l)nrl)oscns in t l ~ :  N:~ti\,c Stxt,cs ; and in no inst:lnc~t: 11:ts any 
atlditiounl work ~)c~:II  sol~gllt for, or ~nd(~rt,alicn, except untlor tht: lnost c1ea.r 
nlid sl)t:cific ortlers O[ tllc Gorcbrnmcnt of Intlin, on tilt? requisitions O F  tllct civil 
c )fficcbrs cotlc-t:rnt:d. I n  many illstanccs urgc~nt and irnmcdintc: domnnds I~avc* 
Iwrn mad(: for new surveys, totally irrcsl~c~ctive of the cl~.part~n~ontal mt.,zlls 
:I \-niI:~l,Ic, and I 11avc brrn frrqucntly con~l)cllecl to strain t Ilo resources a t  m> 
tlisl~osal, in trained agt:ncy, to tilt: utmost, \vhich tias c:~used ~nut:h anxiety in 
jindiug ways and nleaus, for the d ~ c  and cflicicnt execution of new surveys. 



30. But, I~owc\rer much the general strength and number of survey parties 
niay have cxtendcd (Inring the past quarter of a century, owing to the m])itl 
growth of British territory aud British intwests in that time, thcbre is t h ~  I)c.%t 
evidence of a fair and good rcturn for the outlay expenclcd, 1)y the al)solr~tc 
number of square miles of country lait1 down, aud, for all thc revenue portiol~ 
of the work, l ~ y  t l ~ c  increase of assessment, or othrr ad\-antages o l~ ta in t~ l  
for the grcat Public IVorks wl~ich hare l~een introtlnced of late years. l'erhaps 
in no other dcpartlnent of the public service is thc money spent so full3 and 
accurately arcol~ntctl for, 1)y thr  prriodicnl p~r l~l i s l~cd history of the lcsults 
attained, :uud the drfinitr assignn~cnt of t l ~ e  cost to its own particular ol~jects. 
For cl-cly rupcc sl)ent tllerc is the equiralcnt in square miles of country laid 
down. 

31. Thc completion of tlle entire first surrey of India is a mere question 
of time and money. It is adnlitteclly a most im- 

biu~11 wolk still ~ern.llning to be 
done. 

portat~t objcct to gr t  this done a t  the earliest 
prnc*ticnl)lr prriotl, and i t  is not likely to be ac- 

complisl~e(l a t  n~ilcag:.c~ rates Ilclow what we have already attained. Therefore 
the cli~ninution of tltc trained ~nncl~incry, by reductions of parties as recently 
insistrtl on by the Go\-crnmrnt a t  such n critical period of the progress of t11c 
great National work on a-hie11 nrc hare I~een so long engaged, appears to bc as 
much a ll~istake financially, as it must Ile injurious to the crging \%,ants and 
necessities of the Adu~i~s t r a t ions ,  which must liare the surveys they ask for, 
sooncr or latcr. 

32. what sufficed for illere first assessment purposes a t  the time of the old 
settlement in the North-West Provinces, nearly fifty years ago, will not do 
now, n-it11 tlie material and morn1 progress of the c o u n t r ~  advancing in such 
mpid strides, and tllc rnlue of the land of so much higher importance in  the  
aclmini\tration of justice, to meet the legal enactments of thc present day. 
Conscqucntly, not only is the rrnmaining portion oE the first general sllrrcy yet 
to bc done, hut r r - s l l ~ r ~ y s  of ilinc.11 of that pre~ionsly executed are calletl for 
1, colnlwtent nutlloriticq on lm-gel- scalcs, and in more mir~ute detail and 
precision, for specific objects now constantly ansing. 

33. To suppose, thrrrforc., that survc3ys are no longel. rcyuirrd, or that there 
i, not \-cry 1n11c.11 to be (lone in India still, is a fallacy, wllic-lr it is right should 
be tleclnrc~d and rccordcd by those 117110 are liiost competent, 11p linowlctlgc and 
cspcrin~cc of thr sul)jcct, to spcak. It has bcen rel~eatedly asked of la te , - -~~l len  
t l ~ r  ~rllole of thtb sttrlroy of Britibll India will he completed '.' Bat  suc.11 a qucs- 
tion emmot 1)e answrrcd as long as local Gorernments a11d Atll~lillistrations 
shew good cause for denlanding new s~wveys of pro~inces and districts, and 
which are atlrnittctl by tllr S~~llrctmc Gover~nnent. Only 11 itlliu the last two or 
thrcc Fmrs me have hecn cnll(*d on to inaug~~ra te  new Cadastral Surreys on t l ~ e  
largrst scales, in 1)otll tllc l)crn~nuently settled and unsettled distric-ts in the 
North-IVrst I'ro~inc~es, in Bcllnr, in Orisstt, and in British B ~ ~ r l n a :  and in the 
three former, s ~ t r l ~  ol)cmtiolls arc now in full force. 

3E. If such rrfinemcnt of large-scale surveys are declaretl necessary and 
lwoprr for thr  1)rrnlnnc~ntly scttletl di\tricts iu the North-West Pro\-in(-cs, then 
1wwi.ic~ly t l ~ c  smnr rtwons apply to the n Itole of Bengal and Bel~ar  ; and thus, 
as I h a ~ r  had occ-:~sion to report elsewhcrc?, this becomes a very large question 
indecd, m~tl  onc 11-hich does not portend the end, of the use or ~lecessity of the 
Surl-ey 1)rpartnlont. I l ~ e l i e ~ c ,  therrforc, that the present generation cnnnot 
possibly lorcser any tern~iuation for the 1:lbors of n skilled department like the 
one a t  prcscnt cml)loyrrl, and which llas been raised and trained with such in- 
finite labor and cJxllensr. 

35. Tllr Ortlnnnrc Snrrrp of the British Isles m s  commenced long bdore 
that of India, ant1 tllt~y arc still going on with it, and, do~lbtless, will continue 
to (lo so for a rcq long tinw to come. This, tllereforc, may be a fair test for 
the g~ir lanc-~ of thosr in tl~ix eorintl.p, n l ~ o  may think that  the entire s111~cy 
of a country likc Intli:~ cnu hc arcoulplishcd ill less time, or t ha t  i n  a countrp 
of such tlivcrsifcd cllarnctcr, ant1 sucli luultif:~rious objects to be attained, 



tlicrc n ill not always he found a vast amount of s u i ~ e y  work to he carctl for, 
ant1 for 1\.llic.h conipctent mnchincry mnst bc maintained ; for i t  cannot I)e had 
for tlre aslring, or be put down and raised up again at  pleasurc, without serious 
financial loss. 

30. Thc utmost exertions 11;~ve bccn, of late, made to bring the Budqet - - 
Rrductions ill the Depnrtmcllt. 

Est,imatcs down, lower and lower annually, as 
requirccl bv tlie Financial Department. Screral 

estnl)lisl~n~ents, both ~ o ~ o g r a i h i c a l  a i d  Revennc, Ilave &en broken np, and 
th r  nativc agency discbargcd ; nrllilst, several Officers and European As~istants 
hare bceu either allowed to retire on pension, or to go to other Drpart- 
ments, as mill appear in thc sequel. The precise reductions cffectcd have 

* No $, dated l6tl1 Mny 1877, been fully explainetl in the letter as per mal-?in,' 
f,on, Sm,cSor Celle,nl,toRevrn,le, as we11 as shewn in the Buclgct for the cnsuing 
Aa~lcu l tn~r ,  n l~d  Cornrnerce Depn~t-  gear, just submitted. TO attain this object, there 
N C ~ ~ ~ .  has also been an absolute stoppage of dl pron~otions 
in the Dcpartnieiit for the past two years. Tlie effect of such a severe nlcasme 
is ~ e r x  serious, and detiimcutnl to the real interrqts of tlie Governnlent, as 
well as to the prospects of old and well-tried servants, like thosc~ ~vho  11nve 
SO freely sacrificed their health ancl lives in the arduous ancl pcrilous duties 
necessarily entailed in tlie survey of this vast country. 

37. The estimates, as I have had occasion to point out, have been reduced 
as low as i t  is l~mcticnble to make tliein, nrithout further discl~arge of somc of 
the Enropenn element, ancl the loss of adtlitional worliing pnrties. But, to mhat- 
el-er extt.nt thc lirnit of the Survey Ulidget may be of iicccssity brouglit, i t  is 
of vital ilnportnncc tlint tllc orgnnihation of tlie L)cpal-tment sllouldhc fixctl and 
ntlniittcbtl accordinq to the rc.tluccd autlrorisecl numbers of its incmbcrs, and tlic 
~)ron~otioris carried on in strict accortlnncc thrrewith, instead of a system of 
complet~  blockadr, as prevailing at present, wllich is altogother opposctl to tlie 
dnc and proper administration of a large antl important Drpartnieiit, if fair 
results are to be expected, and such progress is to be obtained, as the Annual 
1t~l)ortb have now for so many years been successfully recording. 

The following tal~le shews the savings from the sanctioned estimates that 
with tliv co-operation of the Superiutenclcnts of the !higonometrical and Rerennc 
S~in.eys) liave I~ecn cffected in tlie three branches of the Survcy Department 
during t l ~ c  period from lS(i9-70 to 187$76:- 

39. I n  the Appendix statem nts arc given (~narkctl and P) slrc\ving, in 
dctxil, tlic work complctc~tl antl in pro- 

Cart1yril1I1y-t>eopm1~b11 HI grew in tbc. (>c~og~-aphical, ])ran-ing and 
Conil)iling, and Engmving Umncllcs, under the cllarge of Mr. J .  0. N. ,J:lmcs, 
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Assistant Surveyor General. A laric amount of very useful. work has betr  
accomplished, the details of which could not be referred to here, but the more 
important compilations and publications are as follows : 

INDIA : scale, 64 miles=l inch.-Various additions from rrcent surveyy. 
Hill features added to the manuscript, either for engraving or lithography, as 
may hereafter be decided on. 

A preliminary edition of this fine map (without hills), v i th  the terri- 
torial divisions tinted by chromolithography, was published in January 1877, 
and has since been in great demand. It is further being utilised for the Geolo- 
gical Map of India, and it is hoped that a second edition, with the hill features 
added, will soon be rcarlp, to meet the constant requisitions from Government 
Departments and the public for a reliable map of India on a tangible scale, to 
provide for which my best efforts for a long course of years have heen directed. 
The hill features are drawn in manuscript, and will be lithograplled in clmlk, 
preliminary to being etched on copper, which must take time. 

INDIA : scale, 32 nziles=l inch.-Additions from recent surveys. Sheets 1 
and 4 are in the engraver's hands in outline. Shect 3, containing Rnjpntana, 
Central India, Sind, and part of the Bombay Presidency, is under completion. 
Shect 5, Madras Presidency, is nearly ready in outline for the engraver. 

BENGAL TRADE MAP : scale, 16 w~iles=l inch, completed and photozin- 
cographed. This map mas drawn and published at  the request of the B c n g l  
Government to illustra.tc a report on trade. 

BENGAL POSTAL MAP : scale, 16 miles=l inch, based on the map published 
last year. Under compilation for the Postal Department. 

SIND PROVINCE: scnle, 1G ~nites=l inch.-Edition with hills in litl~o- 
graphy. Elill drawing completed and published. 

CENTRAL PROVINCES, RAJPUTANA AGENCY, CENTRAL INDIA AGENCY : 
scale, 16 ~?tilcs=l inc1~-Thesc are sister maps to thc Provincial ones of Bcn- 
gal, Punjab, Sind, North-West Provinces, and axe all in a fonvard state, as far 
ay survey results for each I~ave bccn received. 

THE KKANATE OF KELAT on BALUCIIISTAN : sccfle, 16 milcs=l inch.-New 
edition, with llills. Revised aftcr much lahor and enquiry from information 
received from various sources as q~ioted on tlle map, and issucd under the 
approval of tlle Porcign Departmcnt. 

COIJNTRIES BETWEEN RINDUSTAN AND TAB CASPIAN SEA : scale, 64 m i l ~ s  
=I  inch.-Ncw edition, with hills. Revised and corrected to date, with the 
approval of the Foreign Departmcnt. 

INDIAN ATLAS SHEETS for engraving.-The following new manuscript 
sheets I~ave becn k~kcn u p  and completed in outline and namcs :-91 N. TV. and 
S.W.; 95N.HT.311d12 N.E.and S.E.:  18 N.W.; 33 S .W. ;  3 6 N . E . ;  37 
S.E., arc in varioris stngcv of progress. Largc additions haw been m:de f r o n ~  
recent surveys to sheets 17 full plate ; 22 S. CV. and S. E. ; 23 N. W. ; 33 S. E.; 
34 N.E., N.W., S.TT'.; 35 N.E., S.E. ;  36 S . E . ;  37 N.E . ;  52 N.TV., 
S. IV.  ; 66 and 67 €1111 plates ; 71 N. E., S. E.; 7h full plate; 00 S. W. ; 
92 N. W., S. IV. ; 03 N. TV. ; 118 fnll plate ; 121. all four cluartrrs ; 1215 S. E. ; 
130 N. TV., S. W. Sornc of tllrse l~ave bee11 complcted up to margins and 
made over to the cngral crs (r-ide details in Appcndix E). 

30. Further considemble progress has l~rcn mntle ton,artle tlic con~pletion 

Gonjnm and 0 1 1 ~ s ~  S u ~ v e y  Sllrcts con~plrtrd of the scbrics of 1-iuch standard maps of 
the old Ganjam and Orissa Survey, re- 

fcrrcd to in paragnpli 41 of last report. Shects 30, 31, 32, 33, 41, 4.3, -46, 48, 
and 62 have been re-drawn in this office and photozincogmphrd. 8herts 6'7, (i:3, 



64,65, GG, an(lB67 are in proglSess, and the entire series will very shortly be 
rompleted, and prove of great value to the local oficers. 

40. Various other drawings and tracings of maps, plans, and charts have 
been completed, or arc in progress (vide Appenclix E). No less than 5,271 
 roofs of maps, climts, and plans have been examined and corrected for press, 
and 28,735 impressions of maps and plans have been colored d ~ w h g  the 
year. 

41. The geographical duties connectcd with the feeding of the three 
printing departments, Engraving, Lithographic, and Photographic, are esceeding- 
ly heavy, as thc detnils of all the results fully indicate ; and this business increases 
every ycar. To Mr. James, Assistant Surveyor General, whosc zcal and great 
ability in the discl~nl-ge of his multifarious duties, connected with so large an 
rstablishment, never flags, I am chiefly indcbtccl for the admirable manner in 
which he manages to meet the great pressure put upon the ofice, and for the 
(.redit which our Geographical pul~lications deservedly enjoy in tlle estimation 
of competellt persons, both in India and in Europe. The labors of such a 
Department have, I regret to say, told on Mr. James, whose failing health 
cbompellcd him to seek a respite from work for three months during the past 
hot season, and which, I fear, will have to be further extended next year. The 
special merits of this Assistant Surveyor General are well known iu the 
Llepartment, and to the Government he has served so long and so faithfully. I 
llave the utmost satisfaction in again recording the high sense I entertain of 
his excellent servicrs, and my earnest hope that he may meet the reward which 
11o has so thoroughly eained. 

Mr. J. I?. Bnness, Chief Draftsman, has rendered good aid. As an old 
Topographical Surveyor and good Orientalist he has great experience, and is 
rlcvotcd to his work. Rly aclinowledgments are due to Mr. Bmess for many 
ymrs of hard, satisfactory work. 

Messrs. Chamarett, Belletty, and Bd~onau are also entitlcd to commend- 
ation for tllr s*ltisfactorlp manner in which they have continued to conduct their 
1,rspective duties. 

A new rntalog~~c or priccd list of all arailable maps and plans has been 
l)~*rp?red on the same plan as that issued from the India Office, and the first 
portion printed, tht. remainder is slioivtly cxpected from the press. The pre- 
paration of this cakrlog~~c llas entailed very considerable labor, and its issue will 
hupply a \\.ant long felt. 

42. I n  thc Copperplate Eugraving Branch very great progress lins ])em 
made during the year, both with the 

Copprlplate Engrsvi~~g. sheets of the Indian Atlas and other 
gcncral maps : tlle details of work completed and in progress are given in 
Appendix F, only the most important work being here referred to. 

I?dinw Allas nlates : sliects 23 S. W. ; 52 N. W. ; 72 N. W. and N. E. ; - 

Now Sllects-Indinn Atlas-completed an11 in 
93 S. E. and S. W. ; lob S.W. ; 124 S. E. 

PI o p 2 M .  and 124 S. Mr., hove becn completed and 

Plntrq linivhed w ~ t h  h ~ l l ~  
pnhlishrd ; nine nrnr sl~rcts in all. The: 

t I)I(~., IIIII' ~ * n ~ r n v ~ n : :  folloning p1atc.s hnrr hat1 Inr~tb adtlitio~~s 
from rcreut sl~rvcys : 33 S. E.' ; :3 1 K.E.* ; 

'I'l~r followinq nrlv plntcs of tlir Inrlinn Atlas arc, rngrnvinq :111tl in 
\ 11.io11s htn~ru of 1)rnqrws : 12 S. E ; 22 S .  \V 21~1 H. E. ; 23 N.  LV. ; 3 b N. I\-. 
:1,1(l S. IV. ; 35 N. E. ni~d A. E. ; 36 S. E. : 37 N. 14:. ; 52 B IY. ; 72 8. IV. ; !)0 
S. IV ; 91 K. IV. and 8. IT. ; 92 S. l17. ; !I3 N. \I7. ; !I.> 8 . IT. ; I 2 4 N. IT. and 

; , l j  3. 1 .  ; 0 N r  hlnny of tl~cb\c arc* in n, fair way townrtls tllt. 
, I , , I I ~ , ~ I ~ I  O . I  of o~~t l inc  n ~ ~ d  qriting. 2nd on a fen, tllr I~ills nrc ctcl~iog. Healp 
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additions have bccn completer1 and arc in p r o g n s  on the following old, full-size 
(doublr elepllant) plates : 17 ; 31 ; 73 ; 74 ; 941 ; 103 ; 106 ; 108 ; 113 ; 119 and 
141. Trifling cowcctions and additiolls to date have been made to no less 
than 70 otllcr quarter plates. 

INu~h.-Stcozda$.d m~c(p : scale, 32 miles= l Inch.-Sheets 1 aud 4 ; out- 
E1iprn1,111~ or genera U I ; B ~ I ~ .  lines completrd ; writing well advanced. 

SIND ~'ROVINCIC, h s ~ a f  P~OVINCE :-scule, 16 lniles=l inch, completcel 
nntl published without hills. 

BENGAL BEHAR, AND O n r s s ~  :-scale, 16 ~niles=l inch.- I n  two sheets ; 
outlines completed, writing in progress. 

I~~ra . -Skele lon  nznps, on scnles, 80 and $6 rniles=l inch, to i h s t r a t r  
reports and various projects, as occasion so oftcn requires. Outlines completed, 
writing just commenced. 

Of the series of maps for thc " Statistical Bcconnt of Uengal," all tho 
111x1)s wllicl~ were in hand, ob. ,  the Divisions or Con~rnissionerships of Bhagul- 
pur, Pntna, Chots Nagpur, and Rajsh:lhi and Kuc-11 Uehar, mere completed and 
pul~lislletl, and a lnrgc number of eacll were foru-ardcd to Dr. 11'. T. Hunter, 
1)irector General of Statistics to tlie Qovc.rn~nent of India. To illustrate tlle 
several volums of the Statistical Account of Bengal, no less than 18,269 
cwpics of maps havc been furnislled to Dr. Hunter. 

The following statement briefly describes the progress made iu engraving 
tlle sheets of the Indian Atlas since the work was transferred to India, or sincc 
January l S 9  :- 

NEW Q U ~ ~ T E I L  SHEETS completed n ~ ~ d  pullisbed i l l  Illdin. . . . . . 50 

NEW QUARTER SHEETS in procress, with details consider:~bly advanced. 
Eight of these have been published witl~ont llills as a prelinlil~ary edition. 26 

NEIV Q U A ~ T E ~  SHEETS projected 011 copllrr, and borders, kc., crtt ... 70 

OLD SHEETS (double elep11:111t size) to 1v11icI1 e\-tensive nlditions alltl ror- 
rvctions From new surveys llare l ~ e c ~ l  nr:itle; ualnea rew11; r n i l \ \ ~ ;~~s ,  
roads, booadsries, kc., :~tldcd 011 live of thew tbe l ~ i l l v  have beeu 
re-engruved or touched up tl~rou~lli~ut . . ,  ... I S  

OLD SHEETS now in progress ill various stngcs . . . ... ... 8 

Nsw ~ U A R T E ~  SHEETS completed and publishe~l . . . ... ... 26 

NEW ~ U A R T E ~  SIIEETS ill prog're~s ... .,. ... ... 5 

OLD SHEETS (double elephant size) largely added to ... ... 4 

k:;. Prefaced to this report, a small Indes to the Sllects of t l ~ c  Indian Atl:l, 

llld,., I n  the Sl~rct. oE I l~ r  I I I ~ I ~ I I  All11- is given, to illustnltr t l l ~  prcscxllt htate of 
tlw C I I ~ I - J I - ~ U ~  :lnd pnl)licntiozl of tht.\i- 

illtl)ort;lnt mnps. Sincsr the enqIBn\ i11g work n ns first tmnsf(.n.etl to Indin', ill 
I)~~c-c~tnl)cbr lH(i8, no 1e.s~ th:~n fitly nc*w qtlartcr platrs h:tvr bt.c.11 comI,lctctl, wJ l i l l .  
t\\~c-nty-six n t v  qlrnrtchr plalc\ arc ill ~ ~ O ~ I ' C S S  (son~tl 11(%n1' c o ~ ~ ~ ~ ) l ~ t i o l ~ ) ,  ant(  
t>i:lltocbn of the old large p1:1ie~ II:I\ e hct111 rc.viscd and cuornpl(-tc,d to d:~tt,, I)esid(,q 
c.orrr~clions, rcuc~mnls, ant1 ndtlitiollh to numerons otlrel- oltl platcss, l\-lticll 1, cly. 
c~otnl)lc~lt~ly worn o ~ ~ t  fro111 a:.(, 1)e~l'orcs t11c.y wcrc sent oilt f ~ o ~ ~ l  t lrt. lrltlin Oftice, 
:~ntl tu~ti t  to give, i~nprc,s\ion\, 1)ut 11 lric.11 i t  \\as vcry debin~l)lo nllcl ncc-ess:Lry to 
~ : I V ( .  hy  sonir I~ IP : I I I~ ,  111ttil S I I C ~ I I  tilnt, ns ncw matel.i:~ls, froln snr\t\ys now- ill 
p o q r i ~ q s i n  tllc h[:ltlr:ls ant1 l lon~l~ny Prc~idcncies, ant1 in tile Nortll-Jvest 



Provinces, could be obtained for the engraving of new sheets or plates based 
on proper longitudes. 

44. I n  addition t,o the above ordinary Atlas sheets, much useful work has 

Utility of the Engraving Brnnch. 
been executed in the shape of tlle maps 
of In&, the Provincial maps of Bengnl, 

B e h r  and Orissa, Assam, Oudh, Sind and the Punjab, and the Divisional 
Gazetteer maps of Bengd-all of which are in large demand-to illustrate 
various reports and projects of the Local Governments and other State 
purposes. 

45. The utility of this branch of the Dead-Quarters office is annually 
becoming more apparent, as its work adds permanency to the labors of the Survey 
Department, and ensures the saving of a vast amount of extraneous labor, 
which was formerly expended in producing new maps to illustrate special reports, 
&c. ; also in preparing geographical scale district maps, revising the old plates for 
district and suh-divisional boundaries, railways, roads, canals, &c. The posses- 
sion of copperplate stand.zrds is quite invaluable, obviating the necessity of 
making fresh drawings on the stone. With the cheap native agency now largely 
~mployed, which is daily growing in efficiency, I believe that, under the European 
aid and supervision now maintained, the proglsess, quality, and cost of engraving 
in India will bcar favorable comparison with any work of the same kind 
executed in England ; whilst the adrantage of the final publication of the 
Survey of India being conducted under the immediate eye and supervision of 
the responsible officers in this country, cannot be over-estimated. 

46. To Mr. Coard, Superintendent of the Engraving Branch, and his very 
efficient staff of Europeans, much credit is due for the progress and quality of 
the work performed, year by year. Mr. Coard's 'excellent supelvision and 
management of this important work deserves every commendation. The 
proficiency of many of the native assistants and apprentices is highly creditable 
to the skill and good management of the Superintendent. Messrs. George 
G .  Palmer and D. Mitchell, hill etchers, and Rfessrs. Fulford and Tarrant, out- 
line and writing engravers, having completed their full term of five years' 
approved service, under their engagement with thc Indian Govcmment, in 
November and December 1877, were re-entertained, and allowed an increase 
to their salaries under the orders of the Revenue, Agriculture, and Commercw 
Department, No. 368, dated 28th June 1877. 

47. I n  the Copperplate Printing Branch the following work was p~ld'ornlcld 
Copperplate printing. during the year :- 

Proofs of maps and atlas sheets . . . . . . ... 1,129 

Transfers from various ~ l a t e s  for stone ... ... . . .  691 

Impressions of maps and atlas sheets ... . . . . .  9,697 

48. The srrvices of J l r .  IT. G. Martin, Plate Print,er, will be tlisprnscrl will~ 
from February nrxt, when his aqreemmt expirrs, the conditions nndcr which ht. 
desired to be re-entertained not having 1)c.rn confirmetl. fTr will I)r provirlf.tl 
with a free pnssnge to London undcr tho trtrms of his agretxnitbnt, ;in11 his t1utit.s 
Kill be provided for 1)y one of the c-opprrplate cngmvclrs, Mr. Itotlgcr~, 
who is competent for the duty; the salary of Mr. 3Jartin being thus savetl. 

49. In tlie report by Captain J. Watcrllouse, Assistant 8111~egor Grneml, 
in ~ h a r g r  of the I'llotograpl~ic Rrancl~, 

Photogrnphic B ~ s t ~ c h  details connected with the work of rr-pro- 



ducing and printing maps by photozincograplly are given (vide Appendix G ) ,  
and the following is an abstract :- 

Abstract o f  work petformed in Surveyor General's Oficr ,  P l o l ~ ~ r ~ p l i c  B r a n c h , f ~ o m  1st Octobpr 
1676 to 3011 Sepbembcr 1877. 

60. The ~ o r k  in this branch is still very greatly increasing with t,he strong 
demands for thc rc-production and publication of the full-scalc plans (16 inches) 
of the Cadastral Surveys of the North-West Provinces, but for which a separate 
establishment and Budget grant from that Government has been allowed. 
The urgency of the re-production of the cadastml plans for settlement, irrigation, 
and n-ntcr-tax purposes hasnecessitated much additional pressure on this branch 
of the Dead-Quarters ofice, intended only to deal with the regular one-inch 
and smaller scale publications of the Department, hut which has been cheerfully 
met ; and Captain Waterhouse's excellent management and zeal, as usual, cannot 
he too highly praised. 

.- .. - -- 

Tnpogrnphieal Maps . . . . . .  
Hcvcouc Survey Xaps . . . . . .  
1)lrtrielBInpr . . . . . . . . .  
Jcneral Haps . . . . . . . . .  
City nnd Cantonment Plans ... 
Blireoll:t~~eouaIlnps,Bc . . . . . . .  
Dioeoyml,bic nod Aoastzlic Trans. 

fern 
Prools 

51. Further demands for the cadastral plans of Bengal, Lower Provinces, 
scale 32 inches, is still pressing ; and special arrangements will be necessary 
to cope with t l ~ c  vast xcumulation of executive work of this Bind, which it is 
impossible to deal with, without extensive increased accommodation, establish- 
ment, and plant. Every possible assistance has been rendered towards meeting, 
in some measure, thc call for these maps for the Soane irrigation,. and the 
resources of both the pliotographic as well as the litl~ographic printing presscs 
have becn taxed to the utmost. 

62. Attached to Captain Waterliousc's report is a "statement showing 
the work done for other departments of the public service," which business 
is grcatly on the increase, and demands proper consideration for crediting this 
offlc~ with a fair set-off in the Budget Estimates of the Department. It has 
always been the ohjcct of this Department to comldy promptly with the requisi- 
tions of other dopnrtments for fine or artistic work, which could not be done 
c~lsewherc ; but, with seriously-reduced Budget Estimates, it is a matter of grave 
importance that the vnlue of outside work perEormed should be fully credited. 

. . .  . . . . . . . . . . . .  d l  y I 137 1 0,850 3 600 
Pl~otogrnpbsof LifrcunrirOl 3,132 . . . . . . . . .  ...._. . . . .  

... ... 

-- 
N o u n ~ ~  ov P s l r r a .  

n - 
LO 0 

Rmrinrm. 

i. i "  

53. The Lithognphic Branch has, tlrlrinq the past yenr, acron~plisl~ed 

T.~tltogrnphir Branch. 1nuc11 usclful work of a nature not suitable 
for cangraying or photozincogmpl~y, the de- 

tails of which are g i ~  ell in the rcport (Appendix LT) by Captain R. V. Riddell, K.E., 
D 
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Aaei~tant Burveyor General, in charge. The following abstract shows briefly 
the nature and extent of the work performed : 
Abotrnet of Brawing and Printin,? exeeuled at  the Sur1,eynr General's @ce, Jithographic Branch, 

from 1st October 1876 to 30th Septeln4er 1877. 

... ... District and Qeneral Maps, &o. ... ... 

... ... Index M:I s ... .,. 
Tlevenue & n e y  hfaps ; sc;Je, 1 milo =1 in& ... ... 

. . .  ... ... ... Pl~lns ... ,,. 

... ... ... Clldartrnl Mnps .. ... 
... ... Misrelluneous Drawings ... ... 
.... ... ... Yorrns ... ... ... 

Mapa dmwn but not printed ... - ... ... 
Tour. ... 

Wwk done for other Dep.portmmtr. 
Mi~cellaneous Map8 ... ... ... ... ... 
)~isceIln~~rour Pllrus and Sketches, &c. ... ... ... 
Geologicd Yopa ... - ... ... ... 

156 ... ... 
... ... M ~ p s  drawn but not printed ... ... ... ... --- 

87,152 162,716 

... Total of Printing in  Lithographic Branch , ... 4.96 150,263 250,876 --- ! 
T~pe BranrA. 

Departmental orders ,.. ... ... ...I 17 
)lemol..:nda niid Porms for use of the Depnrtment ., 256 
Fortns for l'opnp~pbicnl and Rere~iur S u ~ r r y s  ... 49 

::: I Transfers of Ileudings, Footnotes, and Iteferences to published Maps 3,614 - - 
TOTAL ... 3,946 

~ 

64. The total number of maps, plans, and diagrams printed amounts to 
122,708 copies, which represents 223,030 pulls, or impressions. Of tliese, no 
less thzn 87,162 copies of maps, plans, sketches, and diagrams were for various 
outside departments. The work in this branch is always of an emergent character, 

demands on it frvm various departments of the public service are incessant. 
The Lithographic Department is a valuable agency for all ephemeral productioils 
and urgent local wants, preliminary to t.he preparation and issue of the engraved 
maps of final surveys, which of necessity take time. 

65. The most important lithographic publications during the year are aa 
follows :- 

INDU : scale, 64 miles=l inch, preliminary, without hills. 

TERRITORIES OF THE RRAN O F  KELAT OR BALUOTIISTAN : scale, 16 miles= 
1 inch, with hills, published while this report was passing through the press. 

RINDUSTAN TO THE CASPIAN SEA : scale, 64 miles=l inch, with hills. 

GEOLOGICAL MAP OF INDIA : scale, 64 miles=l inch, is still in progress, and 
&bout two-thirds completed. This map is in four sheets, each bearing from 8 to 
10 colors, and of which 1,000 impressions are required, thus entailing about 
40,000 printings for a single map. This will probably be ready by D/P~,rch or 
npril 1878, and will be a highly creditable production. 

NEW PLAN OF TEE: TOWN O F  CALCUTPA AND ENVIBONS : scale, 6 inchee=l 
mile, with numerical and alphabetical Index. 

NEW SERIES OF DISTRICT MAPS : scnle, 4 miles=l k c h ,  as per margin, oh- 
District snnln. , ~ i ~ t r i ~ t  L ~ ~ ~ ~ ~ ~ ,  tained by transfers from the copperl,la.tes of 

, hlorutTcrporc. ( ,, Oonao. the sheets of the Atlw of Indi:t, with cor- 
m 1)urbhnnga. .. Molighyr. 

., '",' B"uki. rected boundaries of districts and internal .. F y z ~ l ~ d .  
,. Po~ri. ,, R;lrciUg. sub-divisions, and addition of railways, 
,, U U I ~ W I ~ .  11 Sultanpur. mads, canals, &.,to date, made on the stone. 

2 686 
119.!122 
76.53.1 
12,4.99 

-- -- 
210,826 

3,036 
166.726 
218.9116 

12,493 -- 
4~31,161 



MAP OP THE PRESIDENCY D ~ B I O N  : ucale, 8 milee=l k h ,  m-transfen 
from very old lithographs. 

MAP OF THE DACCA DIVISION : scale, 8 miles=l inch. 

M A P  OF T E E  CUITTAQONG DIVISION : scale, 8 miles=l inch. 

66. For other Departments, 163 maps, plans, dingrams, &c., were completed, 
Work executed for ut l~cr  Depnrtmenta. from which no less tlian 87,152 complete 

copies were printed and supplied. 

Color printing st,ill continues to be largely utiliscd, as far as the com- 
petency of thc press establishment permits, with ,great advantage, and t i n b  
(engraved on copper) have bcen especially prepared, to produce gradations in 
tone or depth of color when transferred to tlie stone. 

57. Captain R. V. ltiddell, R.E., in charge of the Lithographic Bnnch,  ha.q 
been inrlefatigable in his exertions, and lrns condt~cted his duties to my entire 
satisfaction: he is an oficer of consiclernble departmentn,l expericncc, and llis 
transfer to head-quarters 111s heen most opportiine, as be is able to rentler good 
and efficient aid in all the brnnches, in arltlition to the special conrluct of the 
Mathemxtical Instrumellt Department. Captain ltiddell reports favorably of 
the continued good scrvices of Mr. E. Jevezy, Hcad Assistant, and Aiessrs. 
Lepage aud Niven of the Lithographic Department. 

58. By the order of Government marginally noted,* the Observatory 
~ctcnl-010gicx1 o ~ s c T \ . ~ ~ u I . ~ .  Branch of this office was transferred from . ILeven,lc, Agri,.,,lturc, Drp:,rt. the 3 ls t  3lnrch 1677 to thc Tvlctc-orolopi- 

ment NO. 1?!3, dated I,LLII Au:osL 18iG. c d  Reporter to the Government of India. 
One compnter has heen pensioned, two observers have rcccived grati~ities, and 
one h ~ s  been tr:lnsierred to thellngraving Branch, to fill a vacancy caused by 
the death of a writer. 

The daily time-ball operations and registrring of the m:~ximum and mini- 
mum pressures of t , l l ~  standard barometers ant1 t,herlnometers are still 
conducted in this ofice under the supcrintcndence of Bahu Gopinath Sen 
and two assistunt,~, and this work will continuc to be performed here until such 
time as tlie new Obscrvntory a t  Alipore is complctcd. 

Babu Gopinath Sen, after a service of ncarly 36 years, has becn ~rmnted 
s super:lnn~intion pension, but, hy t,he orclcrs of Government, is cbrected 
to continue at  his post until such time as tlie i\tctcorological llepnrtcr can 
arrange for t1.1~ dropping of the time-ball from tlie new Observatory. Babu 
Gopinnth Sen well descrvcs cvery consideration for his long and faithful services. 

59. The commencement of the erection of the new offices on the ground 

Offiw wcommodntion. 
in Park Strcet, referred to in  par;~gmphs 
65 ant1 GG of ,  lust report, has not get taken 

place, nor has a f ind design been approved of. But the c:oncentmtion of all 
tlie survey offices is a matter of great importance to thc cficient worlting and 
supel-vision of direrent establisll~rirnts amounting to several I~nndred persons ; 
and I would iWge tllis strongly for cnrly action. The p11rch:isc of thc ~ r c s e n t  
office, No. 46, 1';lrk Street, has been sanctioned, but the conveyance of thc pro- 
perty hxq not as yet, I rcgret to s ~ ,  been complctcd by the Government Solici- 
tor, who has 1)cen urged on the subject. 

60. During the past year fivet despatches of maps, new publicat,ions of 
B T B ~  irsncr. this office, ~ X V C  bren made to t.he Gcoqd- 

t Thia inelrldr~ tht. dcapnkl~ of 213111 Doccmbcr, pllicnl Department, India, Officc, London. 
which o s u ~ ~ l l x  goea uIhr 1 s t  Jun~lsry of eecli y e a r  The following stat,e~urnt shews thc t,otnl 
issues of ncw publicat,ions made to various Departments of thc Sh te ,  and to 
local Map Sale Agents :- 

Map. Tnluo. 
h. T o  corrrnmcnt  Oficinle bond j ide N"rnbcr v''lua 

on scl.viet.: 
lir. 

f Fmm Snrsrlnr Oenornl'a OIRcr ... 28.830 SH.317 ... 
I r 4 ~ . u c ~  from L'hutlgmybld D r u a h  6.W 3 . W  

... 32,870 44),125 
T o  tile Oeo*rnpliicnl Depnrtmcot, 

India 0llic; ... .. 4.370 5 . 8 7 8  
TU locul b1;1p Sale Agents ... 6.0X7 7 , B i B  -- - 

TOTAL ... 42.336 61.879 
- - -. .. . - 



61. 'The correspondence and references connected with the issue and sale 

Corrcspondcncc, kc. 
of these maps, and the details of accounts 
for mounting, registering receipts and 

 issue^, kc., are exceedingly heavy and troublesome. To convey some idea of 
the clerical work performed in this office, the following statement is given, 
extending from 1670 to 1877, which will be useful to place on record : 

62. I n  continuation of paragraph 73 of the printed report for season 1875-76, 
the usual Accouut-current shewing the 

Blnp Sale Account. money transactions connected with map 
sales is given in Appendix D of this report. Tlle total sum paid into 
the General Treasury up to the end of Deeemher 1877, and for which receipts 
]lave been furnished to the Comptroller General, amounts to Rs. 5,670-10-63, and 
no money remains in hand. Tllcre still remains to be realised from 34ap Sale 
Agents Rs. 3,678-6, which on receipt will also bc forwarded to the General Treasury. 

63. Pu'o credit is allowed to this Department for the sale of its productions, 
which entail a heavy outlay, especially in coloring, mounting, and binding after 
t,he maps are struck off,-all of which public officers obtain gratis. Several 
1.ecommendations have been made on this suhjrct. Tlle time appears to have 
arrived when the English principle of every official officer purchasing such maps 
as may be necessary for his purposes, and charging it to his own Budget, should 
he carried out. Wit,h the pressure put on the Survey Estimates, it appears to me 
sometlling of this sort is very necessary, and it would have the effect of securing 
nlore care of public property. 

- 

.--- 

1H7O ... .. . 8,600 2,811 6,501 

1871 ... . . . 3,790 2.685 6.2475 

1H72 ... ... 3.i36 2,893 6,629 

1873 ... ... 3.980 7,225 

61.. With the above and previous expositions of the transactions of the 
1)epartment for so many years past, my connection with it now erases. Having 
obtained Colonel's allowances on the 27th of Pehninry last, after a service in 
India of 41 years, 40 of which have been passed in this Department, the Govern- 

mcnt of India were pleased to re-appoint 
Revenue. Agricllltllre, Cnmmercr Dellart me by tile orders, as per margin, for the No. 323, dnkd the 2Y1d JIhy 18ii. remainder of the current year, and I have 

only to record the resret I feel at  the separation from the great work I 
]lave heen engaged on, and from such a body of officers and subortlinates 
with whom it has been my good fortune so long to he associated, and to whom 
1 am so deeply indebted for that cordial co-operation and support, which has 
alone cnahled me to carry on the duties of such a Department. The succession 
of such a distinguished Officer as Colon~l J. T. Wnlkrr, C.B., R.E., Yuperintend- 
,ant of tile Great Trigonornc~tricnl Survey, as Surveyor-Gcneral from the 1st 
.Innunry 1878, is a matter of ~ I I P  highost gratification to me, ,w I l~clicve i t  
will 1,e to the Depnrtnlent at Iarpc, ; and 11ly ~incrrc mislies and aspirations will 
always continue to br for thc Ilonor ant1 credit of thc Stwcy Dcpartment of 
Inciia-snltirucnts wl~irli I have circulated in a Depa~*tmental Order for tlic 
illformation of all thc Blcrnbcrs. 

- .  

1H74 ... ... 
lH76 ... 
I876 ... ... 

65. Thc rrvicw, in clct~il, of thc mark prrfnrnmrtl rltll*ing lhr past field 
s,,aon of  1876-77 11y thr 11npc.ri.11 Topogr:~phic.nl lCxccutivc Yt1rvc.y partics is 
as follows :- 

Tolul nambar of 
UOE~OIB. 

26,004 

26,900 

26,516 

28,000 

, 28,088 

30,284 

27.440 

7 ... ... 

Nnnlbcr of 
Dik Parcels. 
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3,846 
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2.009 

1.183 

1,269 

1,270 

i.022 

7.571 
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3,942 

3,614 
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i l l61  28,141 3,960 
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EXECUTIVE ESTABLISHMENTS. 
-- 

NO. 1 T O P O G ~ A ~ ~ ~ I I C A L  PARTY. 

GWALIOR CENTRiiL INDId SURTTEY. 

66. Tllc progamnle of this party, as detnilcd in paragraph 85 of my 
1)rinted report for thc season lR'i.i- 'iG, 

Ooueypor~ 01. Mcy~var, nod small detached par- wit11 a fio~ne~vhat rednced strength, was, 
tions 01 Uii,~hor or S i ~ ~ d i a ' ~  t c r ~ i t o ~ y ,  Tonk, und l ~ t , l  the triangulation in 
llungaipur  advance, for which there mas no u r g ~ n t  
need, fully carried out in a very difficult portioll of Central India, dong pert 
of tlie great water-parting of the rivers draining eastwards into the Bay of 
Bengal, ant1 those which flow iuto the Gulf of Cambay. 

67. ils it necessary to make ea,rly and special amngements for a new 
and improvedhrge- 

StrejtJth of P a r t y  and Srason'u Out-tt~9.11. 
Topogrnrhy S C ~ C  survey * of the 
l.iusl, sealo. Par-tressof Gwalior, 

Also Trinnqnlation nnd 
Captain Charles Stmllnn, R.E.. Tol,nc"r,,p~IY for ~ ~ ~ l i ~ ~ ,  the Cantonlllent~ 

Sl~pc r in t r~~dcn t ,  3rd grade, i u  cbat.gc, Norar, w d  Chitorgarh. of E/Io~'BP, and the 
Licutc~lant J .  I:. Hobdny, Alrsistant Super- surrounding coun- ... illtelldent, 3t.d grndr, ... 192 
Mr. H. d. U O I S ~ ,  Surveyor, 1st  grade, ,. ID@ try, on the pressing 

Employed for tlie whole of the 
Xr .  C. A. R. Seanlnn, Assistant ~ u r v e s o r , )  ...j season OI I  the large.soalc 

... 1st  grade, ... ... s,lrvcys of ~ ~ ~ l i ~ ~  Military authori- 
Norur. ties, ancl as rcportcd 

Mr. W. Cornelius, Assistant Surveyor, 
... ... 2nd gmdc, ... 206 to the Government 

MI.. 1'. J. Doran, Assistant Surveyor, of India (cide cor- ... ... 2nd gmdc, ... • 139 respondence noted 
Mr. C .  Templetou, Assintitnt Surveyor, ... ... 3rd pmdc. ... 148 in thc margiut) the . . . . . .  Sub-Smrcyor, Jonla Pernl~nd, Ditto ditto. party W ~ S  divided 

,, Al~dul  Sulthan. . ;$ 1 Also large-scale survey 
., A l ~ l u l  G~~l ' a r ,  ... of Neemuch. into two detach- 
,, Gi~.cll~:trce LaII, ... 1!41 , ments, under the  
,, Abdul Aziz, ... 125 - offirer in clla,rge 

~ o t a ~  squnre miles ... 1,808 and his Assistant ; 
-- - thc former, Captain 

In ntldition, the t r i nne~~ ln t io~ l  for t l ~ c  Inrgc-scnle er~rvey of Qanlior Fortnnd City, Cllarles StraIlan, 
and C s ~ ~ t c n ~ ~ ~ r e n t s  ol' .\IIII.III. was c u ~ n ~ ~ l c t e d ,  aud the detail survey of these places 
and the C U I I ~ O I ~ I O C I I ~  or N~emllcb. lt.E., superintend- 

* Fortress of Gmr~linr, scnlc 24. inches = 1 milo. ing the special 
Yor:lr C a n t o ~ ~ r n e ~ ~ t e ,  ,, 12 ,, = 1 ,, large-scalc sllrccy, 
Country n~~rrunnding. ,, 6 ., = 1 ,, while to Lieute- 

t No. U22 P.. dntcd 14th Scpten~her 1Hi6. nant Hobdny mas 
entrusted tlie conduct of ordiunry or regular 1-inch work, which lay, 
for the season, at  a considcmble clist.anco to tlie west,, in the Native States of 
Oodeypore, Dungarpur, autl Tonk, in the Rnjputana Agency, l)ct\\-cen the pai*allcls 
of 21E0 nud 2 4 O  46', and t<hc meridians of 74t0 and 74O 30', in the mestcrn half 
of Degrce Sheet XI I ,  and abont cqnitlistant between the ~e l l -known cities 
of Neemuch and Oodeypore : vide Index Map in Appendix. 

68. Tlie area for lvllich final and comp1ct.e topograpl~y mas obtained on tlie 

Find to~ngrnplly romplctcd. inch scdc is 1,SG8 square r~lilcu, all of ljlost 
dificult p ~ ~ i l d ,  ant1 t . l~rol~gl~ ncnrly 311 of 

which rlosc t,ravcrsing, hy cllnin nlensnrelncl~ts was unnroitl;rl)lc, o\yillg to tho 
densc i'orcst 1)y ~r l t i c l~  i t  is covcrrd, and tlic uniforln height of all tllc small 
parallcl rang" of lulls ruuning thloagll it. 

I n  addition t,o this work on the l-i11(~1l scale, Capt,nin Charlr>s Stmhn n, R,.R., 
msistrtl hy Ncssrs. C. A. R. 8cm11:1n, TY. Cornelius, ant1 a S u l , - S ~ ~ ~ e y ~ r ,  colll- 
plctod tho 1:11.g(~-st!a1c survey of Ciwnlior Fortress on a sc.alc of 2,6 inclies to the  
milr, of 31ol~lr Caiitonmeut~ on 1.2 incllcs, and of the Katirc City, Rcsidcncy 

B 



lands, and surrounding country on 6 inches : for a radius of upwards of 2 miles 
Captain Stmhan, nssisted by two Sub-Surveyors, also completed tlie 12-inch 
survey of Neemuch Cantonments. 

69. phe only triangulation undrrtakrn was, for the large-scale plans of 

Trinngulntion. G\valior, Morar and Cll f torprh.  Observa- 
tions were taken a t  15 stations, from 
which 171 point,s were fixed. 

70. Captain Stmlian states his perfect confidence in all the season's final 

Opinion on the season's out-turn. topogmphy, which was tested by Lieu- 
tenant Hobday and himself in the field bv 

in situ examinations, and in the more open portions i f  country by 32+ linear miles 
of routes. The total nrca (1,668 square rides) surveyed on thc 1-inch scale, 
together with the special large-scale surveys of Gwalior, 3Iorar and Neemuch, 
wllicli entailccl cousidernhle time and labor, is a fair season's out-turn; ancl con- 
sidering thc strength of the party, and difficult nature of the greater portion 
of the ground, more could not be expected. 

71. The total cost of tlie season's operations amounts to Rs. 68,632-6. 

c o s t  of the senson's worIr. The expen(liture has been well controlled 
hy Captain St.mlian ; and I have evcry 

reason to be satisfied with the progress made, the style of the work, and the 
efficiency of tlie party. 

72. A most interesting account of the country surveyed, its people, &c., 
by Captn,in C. Stxahan, R.E., and some 

Description of country surveyed. notes by Sub-surveyor Abdul Suhhan on 
the Ulicel Clans of Meywa,r, are given in 

the Appendix, from wliich the following leading facts are gleaned. 

73. Describing tlie great water-pnrting of tlir rivers which drain to the east 
into the Bay of Bengnl, and those whicli flow into the Gulf of Cambay ,on the 
west, Captain Stralian states :- 

"Tho difference between the two tracts thns divided is most remarknble ; the north-east 
portion bring very Hat. and quite opcn, with several Ii~rge towns and villages, and fairly well 
eultivatcd : it forms part, of t,lle plateau of R~jyntaoa,  and is on nn nvcrnge about 1,600 feet 
above the sea. * * * The change aEtcr crossing tho water-shed is very ahrupt : 
instead of a tino open, u n d ~ ~ l a t i n ~ ,  and almost level country, the whole snrfnce is intersected by 
water-courses, wllirh grndr~nlly become deeper aiid deeper, at last forming narrow valleys, 
enclosed by hills, varying from 100 feet up to about ,5110 Ecet above them. The fall of the 
country is very consitlcm1,le ; for the Iicight of the Som river, the lowest point obtained, is 650 
feet abovc sea, sboning :r 111,op of 950 fcct from tlic 1)lntc.n~ above in a distancac oE 25 miles, or 
nearly 40 feet per mile, s ~ l ~ l  again from Uhnsi to Dariawad, 17 miles, a fall of 850 feet, or 
50 feet per mile." * * " 

74. For the first 10 or 1 2  rides from the summit' of the plateau, the hill 
tops are more or less covered with forcst ; but fnrther to the south t8hey arc far 
worse, h(>inq sheeted over with dcnne tangled jungle, whilc the valleys continuc 
to fall, or deepen mpitlly, thus greatly increasiog the diffic~~lt~y of traversing t,he 
country, and offering no salient points a.9 land-marks to the plane-tablcrs, a8 
the uniform height of the ranges still continues. 

76. Thn Jhkh~un, 9om and Berach are the only rivcr~ in this part of the 
country. They arc tril~utaries of the Mahi river, and are not navigable ; nor 
could thcy be renderetl so. 

76. There are only two passes in this grol~nd which can be txaversed by 
laden animals : one from Udnsi to Dariawad and on to Rhuswiira, and the other 
from Balilmbar to Oodeypur. 

77. Teak trees werc abundant.; but thoy are cut down yonng by t.he Minns 
and Bheel~, nnd very few l a , r ~ r  oncs are secn. Thc " Mowah " is plmtifl~l, also 
the " Trndu," or Ebony. I n  somc pnrts of theso hills tlic, strcalns nrn litcmllp 
poisont.d by the a1)ilnd:incc of plant* of " Crolor~ te'glizc~n,," 01. " Jania,lgot:~." 

78. The large scale ~ u m e y  of the Fort,rcss of Gwalior, which is now held hy 
RnrvPv ,,( ,hr  F ; ~ , ~ ~ ~  ~~~~i~~ the British, seal(: 2g4 inchc~ == 1 niilv ; of 

Mornr C H O ~ U U I I I C ~ ~ ~ .  9e. Monr Cnntonn~cnts, scalc 12 inches = 1 



milr ; of tllc Residency lande and surrounding country, scale 6 inchps = 
mile, wcrc all lnoqt successfully a11t1 ably completctl; and these valuable plans* 
wllic]l llnve long bcpll a desidrratum, arc now photozincograpl~ed in excellent 
stylo, ant1 su1)plied to the Military Autliorities. 

79. hs i t  \\.as essential that these large-scale plans sho~lld be thorollfihly 
accurate anti I*clial)lc in every rcqpcct, Captain Charles Strah-~n lvaq dircctprl 
ulirlcrtnbe tllr j\ork l~iniself, 1vit11 R, selcctcd staff from his own party. VTY 
rlosc tliallgUlntion jbVas nc.rcssary as a basis for the detail survey, and thiq was 
compl(tted, filbst for the Portrcss, and snbqequently cxtended over tlie rest of the 
ground. Ol~scrvations wrcrc talccn at eight stations, from \17hich 171 points were 
fixed and 61 calcvi~tions dctcrmincd. The total area covered by this large-scale 
survey is 48 square inilcs. 

80. I n  the Fort, the highest point is a t  No. 7 Battery (1,010 feet a h o v ~  sea- 
lelrel, alld 315 feet above tlie general lle~el of the  lai ins) : from this point instru- 
lnental contours wrrc run a t  5 fcet a p ~ r t  within the Fort m-alls. The extreme 
lcnS.t1l of the Fort is 8,5(i3 fcct, and greatest breadth, not including outworks, 
2,864 fret ; t l ~ e  lca\t breadth is 350 Eect. Some uscfu~l notes on the Fortress 
1,y Air. C. R. Scnnlan, Asbistnnt Surveyor, liavc been recorrled, and will be use- 
fu l  to illc &[i]itary ])~pnrtmrnt. Much assistance was rendered to  the pnrty 
employed on tlw Gnralior Survey by Major H. Pearson, of the Quarter Master 
General's Department. 

81. Captain Charles Stlma1lan, R.E., has held charge of this party since 1st 
Julie 18G7, and, under his able and e5cient 

Good qcrvlces of (be pzltg superintendence, the surrey has progressed 
to my entire satisfaction. IIe is devoted to his duties, full of honorable pride 
in his and rnergetic both in the fiold and recess. His promotion to a 
Iliqller gmdc Ilas long been due, owing to tllc retirement from the service of 
Major Godwin-Austcm ; but, under tile existing orders of the Government of 
I n c h ,  all l~ron~otions in tlic Survey Departmcut have been stopped, the severity 
of which mcasulre I mag rxprcss a hopc d not be longer perpetuated in the 
casts of old oficers oE tlistingoished merit. 

82. Lieutenant J .  R .  ITohclay, Assistant Superintendent, 3rd grade, is a 
young officer of qrent ability and prolllise, and has fully proved his fitness for 
this Yepartlnent, where I liavc every hope lie will soon occupy a position of 
trust and rc,-ponsi1,ility. H e  took an active share in the season's field work. 
captain Stmlian ncknowlcdges his good scrvices ; and his talent for drawing is 
of the first order. 

83. RIcssrs. 11. Bolst, C. R. Scanlan, and W. Cornelius are favorably men- 
tioned in t l ~ c  13xerluti\-e Officer's rcport, and the two last are strongly recom- 
mended for promotion, both for lenqth of scrvice in their present grade and 
superior qnalitic~ntions. Mr. Scnulan took a leading part in the survey of tile 
Portre\q, City 2nd Il(3sitlcncy lands of G~valior, and Cantonment of Morar, and 
thc Exccwtivr Oflicer rcyorts 011 his good serrices in the highest ternls. To his 
excellent jlldgmcut mltl t<%t in the management of natives is greatly due the 
sucrcss of the la rge-SC~~C snrvey of Gwalior and surrounding country. In con- 
hcqnenrc of tllc reduction of cxccutive estahlisl~ments, this Assistant Surveyor 
ha5 bccu transft.rred to hcad-quarters from 1st November 1877, where his 
hnowl(~t1qr ant1 cxpcriencc as n superior draftsman are much required, and can 
1)~. wt~ll utiliscd. 

84. S1111-S~~r~c~gor Joala Pershad has also rendered good service in the field, 
and receives fnvorahle incntion in tlie Exrcutivc report, 

85. During tllc cllrr('nt scason the trian3c#tion in dvance of details will 

Pmgr~mmc f u ~  R C I ~ O I I  Iq i i  jy bc ('~t~'litlcd to the west from the nlrritlian 
of $3- 30' through RTeymar and Sirohi 

tom-ards Mollnt Al,n, and tllc topoqraplly complcte(l of tile stantlsrtl ~ l ~ ~ . ~ t ~  
83, 84 and 87 in tllc eastcl1.n llalf of Dcyrcc SliCet ~111. This 
spason ISGO-61, has c-onll~l(~ti~tl lip to dntr-, or iu 16 years, 46,233 sqo7rr ll,il(.s 
of trinn~ulntion, ant1 111,!)51 q u a r e  rlliles of final l-incll scnle tol,og.r.,,,llJ ; 

largc-scde surveys of all t l ~ c  moyt iml,orhnt towns, &ties, foltressctl 



which hare fallen within the scopc of'its operations in the Native States of 
the Central India and Rajputaua Agpncies-a task of no ordinary nlagnitude, 
some of it in veiy wild and inl~ospitable tracts. 

86. The cxtcnt of work remaining to be done i'n this division has beon 

No. 536, datetl 13th August 1877. esthated in my report cited ill the 
margin at  about 14.012 sauare miles, ur) 

to the limits of the Bombay ~residcnci,  and to occupy a p'criotl of al,o~;t 
seven years; but this will, of course, dcpcnd on various local circi~mstmces, 
which cannot at  present be foreseen. 

87. O e n e  to the reduction in strengt.h of the Mvsorc Survev Pa.rties, and - 
Transfers and changes in strength of pnrty. stoipnge of woik thcre, & account of 

the famine. Lieutenant Hobtlay, Assist- 
ant Superintendent, who had been told off for deputation, contiuuri attached 
to KO. 1 Party; and it is not now considered rleshable to trannsfer llis services 
elsewhere, as, owing to the increasing difficulties of the ground yet remaining 
for survey, it is absolutely necessary to strengthen this party, so as to secure 
a fair retuni for outlay. Mr. J. A. Vanderputt, Surveyor, 2nd grade, and 
Mr. T. E. M. Claudius, Assistant Surveyor, 1st grade, have been posted to this 

16th November 1877. survey from the dates marginally noted,* 
1st October 18i7 in consequence of the abolition of Nos. 3 

and 4 Topographical Survey Parties. 

No. 2 TOPOGRAPHICAL PARTY. 

KHANDESH AND BOMBAY NATIVE STATES SURVEY. 

90. Tlle total out-turn of h a 1  topngrapliy coniplctc~tl c.orr1.s 1,A.i.I squn1.n 
miles, of wllicli 1,0:10 squ:in: rnil~~s n-rrcB 

Arm of fi~lnl Lopographp ohtninnd. on tho standard o11r.-inch sralc. and n i l  

88. This party, as usual, worked in two detachments,--one being employed 
In Khnndesh, poltions of tho talulis of Sauda. Chopnr, Bl~oakwnl, Nnairnhad, On theOrdinar~one- 

Emndol, Amalner, Shilpor, SI~Qhirda, Virdel, Dh~~l i t \  H I I ~  Nundurbbr. In tho inch S C ~ O  in the 
Rative States, portions of Ali-Fbjpur, Chota Udepur, Mathwar, Rathimorn and Na,tive llilly States 
Barwbni. 

-. - - . . - -- . - - - - -. - north of the Ner- 
bodda, and the 
sccond, under the 
officer in charge, 

I I I on the more im- 

- 

~qnarc  miles on the scdc of two inchcy to the ~uile, wit11 village bountluies; 

H. Horst, Esq., Asxistant Superiutend- 
cnt. 3rd grade, in cl~nrge. ... 

hlr. A .  J. \Vilson. Ss~rveyur, 3rd grade, 
., A. (1. Wyatt, , 4t,h ,, 
,, P. E. Wardo, Aesistant Survryor, 3rd 

grade. ... ... ... 
,, E. Gruhnm, Assistant Surveyor. 4th 

graclc-. ... ... .,. 
Sheikh Omnr, Sub-Surveyor. , 

Mr. F. Roulrio, ... 
.. 11. M. Ilulthnm, ,, .. C. Gunrge, 

Cl~urn~nnn LaIl. ... 
1Iydr.r Ally. 
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of Ali-Ra,jpur and 
Chota Udcp~r ,  and 

' ~ O G ~ n c l n d e d  a wild 
and rugged tract 

fvoin thc Vindhyn range to the Nerhnrlda ril-cr; while tho two-inch sltrrey in 
Stantlad Sheets XVIII s.nd XIX estcndcd along both b:~nks of tllc T:~pti river 
bet'ween the meridians of 7G0 aurl 7Gu. 

263 
... 

... 
KJ 
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8Q.TIiescason's 
one-inch work lay 
in t l ~ c  soutll-west- 
ern quarter of De- 
gree S h e ~ t  V I I  
(vide Index Map in 
Appendix), chiefly 
inthe ~ ~ t i ~ ~ ~ t ~ k ~  



1,216 linear miles of traversing with chain and tllcodolite on the scalc of tmn 
inches was completed, and 1,207 triple junction village boundary marks 
accul.ately fixed. All t l~is work was duly tested Ily 1,OG4 Linear miles of 
check routcs, and the Executive Officer, Mr. H. Horst, reports very favorably 
on the accuracy of all the h a 1  survey. 

91. A small amount of triangulation, 638 square ruiles, was also completed, 
of which 493 square miles mere for the 

T r i u ~ ~ g ~ ~ l n t i o n .  large-scale survey of thc open revenue- 
paying portion of district Rhandesll, and 145 sqwre miles for the one-inch 
survey of Natirc States. Observations were taken a t  59 stations, from which 
187 points aud 113 heigllts, or one to every five square miles, werc fixed. 

92. Tlie total cost of the season's operations amounts to Its. 51,242. The 
work on two inchcs to the mile cost 

Cost of tho sewon's operutiolls. Rs. 27,343, and theincli sul-vcy, Rs. 23,899. 

93. A description of the country through which the season's operations 
passed is given in tlic Appendix. All 

0p1111on on the acason'a o u t . t o ~ ~ ~ .  the country bcyond tlie Ner1)ndda river, 
surrrycd on tho inch scnle, in tlle Native States, was cxtrcmcly mild and 
difficult, and presented great ol)structions to tllc progress of the survey; yet, 

this, and the furtl~er disadvantnye of working, season after season, 
in two spparated tracts and on two diffcrcnt scnlrs, the season's out-turn of 
1,030 square iuiles on the one-inch scale, and 811 square nlilcs on the two- 
inch scnle, of final topography, and 638 square miles of trimigalatiou, is fair. 
The excessive cost of labor, carriage nnd feed of elel)hants, owing to the 
drought in Khandesh and the nciglil~ouring Native States, has added to 
the season's expencliturr; but the Executive Officer was fully dive  to the 
necessity for economy, and has uscd liis best ent1c:~vours to keep do~vll thc 
cost of the survey. 

94. Up to date, since the cornencement of this survcy in season 1871-72, 
Sel l  ices O E  the pal t). or during a period of five ycnrs, the total 

out-turn of work amounts to 15,262 square 
miles of triangulation, and 9,091 square miles of final topograpliy, mllich spcaks 
well for tlic zcal ancl cnergy of tllose wlro have taken part in tllc work. 

95. The E x e c ~ ~ t i ~ - e  Offircr, Mr. II. IIorst, Assistant Sal)crinteudent, 2nd 
grde, has great espc~icncc, 1 1 a ~ l g  serred continuously in tllc Department for 
up~vards of 23 years, and brings much al~ility and zur~l to brar on tllc difticult. 
work on which he is engaged. His long, meritorious scr~ic-es rleserve every 
consideration; but the prescnt lamentable state of the Department, I greatly 
regret, has hitherto precluded my obtainiug for him the ordinary promotion, ill 
the room of cxisting vacancies, of which he is so biglily deserving. 

96. Mcssrs. A. J. Wilson, Survcyor, 3rd grade, A. G. W p t t ,  Sur~eyor,  4tll 
grade, E'. E. Wardc, Assistant Survcyor, 3rd grade, and E. Gmll~m, Assistant 
Surveyor, 4th grade; also Sub-surveyors Slleikll Olncr and l f r .  C. George, llavc, 
ymdered excellent service, both in field and rcceas. The two latter Assistant 
Surveyors, who arc strongly recommentled for promotion by tile ofiLTr in 
char& in whose opinion 1 fully concur, have nlore tllall senred the qualifying 
period. 

97. Thc programme for the next season is as follo~vs : The trianwlation in 

Progrnrnlllc fur SCRSOII 18i7-78.  advance will he extended south-yvestwards, 
in l)eg.ree Sllcets VIII and IX,  soutll of 

the Tapti river; the detail survey, in continuation of the work of previous 
seasons, will cover thc nplwr half of D e g l ~ c  Sheet VIII ,  in the SBtpuras, or 
Standard Sllects 29, 30, 31 and 32, and probably part of 33. 

08. Tllc estimated arca remaining for sln-vcy amorults to 0,000 squal-c. 
miles, of wllicli 6,500 is for the two-inch mu1 2,500 for thn onc-b~cll survey, tlic 
approximate time for thc completion of which may I)e stntctl as scvcn years 
undcr ordinary circumstances and on tho latc a\-c~.ngc. rate of progrms. 



99. Snb-Surveyor 11. M. H o l t h m  wm allowed to resign from the l l t h  June 

Transfers and chnl~ges. 
1877, and M l m s l ~  Chura~nan La11 was 
dismissed from tlie 27th June 1877. 

100. On the abolition of No. 3 Party, Aessrs. W. P. Pettipre~r, Assistant 
Sulreyor, 2nd grade, A. Coopcr, Assistant Surveyor, 2nd grade, atid G. Vaudcr 
Beek, Assistant Surveyor, 4th gl-adc, were, from the l l t h  May 11877, transferrrtl 
to this party. 

No. 3 TOPOGRAPllICAL PARTY. 

CENTRAL PROVINCES AND VIZAGAPATAM AGENCY SURVEY. 

101. I n  paragraphs 111 to 113 of the printed rcport for season 1876-76, 
i t  wm sliemn that 

Bnstnr, Nntive S!ate (north-west of the Central Provinces, Tnluks 
of Pnrlakot, Part~bpor,  Narairipur and p;~~ . t s  of Dung.~r and Cliota U011,oar this party had only 

one season's work 
left,, of about 3,160 square miles in the north-west portion of Rastar, conterminous 

with tlie Ahiri a.nd 
Strength of Parly and Season's Out-1u1.n. other small zemiri- 

Capbin T. H. EIoldiuh, B.B., Assistant Superilltendent, 2nd grade, ill chnrgr. daries of dist,rict 
ChiLnda in tlie Cen- 

Fmal T o p q r o p h y .  

.. . 180 sq miles and garniles routes. tral Provinces, ant1 Blr. J. A .  Mng, Surveyor, 3rd grade. 
,, Y. Adsms. .. 3rd ,. ... 390 ,, that, on comple- ,. T. E. h.1. Clnn~lius,Asst. Survejor, 11t grade, 486 ,, tion of this blank, 
,, W. F. Pcttigrew, ,, ,, 211d ,, 395 ,, 
,, A. Coupcr, ,, 2nd ,, 434 ,, tke party would be 
., J .  W:Cng. ,, 3rd ,, 43) ,, abolished ; and it 
,, U .  Vnn~ler Beek, ,, ,, 3rd ,, 419 ,, 
,. V. Ct~n~pbelI, ,, .Ith ,, 477 ,, 

aff'ords me very 
D. 1Iolwn11, Sub-Sarveyor. 66 .. p a t  satisfaction - 

Total sqonre miles - 3,225 : senle, 2 miles = 1 inch. 
to report tliat this - 11a.s been accom- 
plished, though at 

the cost of much hardship and suffering to all the members of this party, some 
of whom were so completely prostrated by jungle fever, tha.t tliey were with diffi- 
culty removed from the field on the conclusion of t,lie work, and are still suffering 
from the evil effects of malaria in no small degree. The hraltll of tlie Execu- 
tive Officer, Captain T. l1. Holdicll, R.E., Assistant Suprrintendent, 2nd grade, 

Vide Gnrrltr  qf India Notifientios, NO. 436, necessitated his secking, under medical 
dated 11th AIny 1Yi7. advice, changc of air to Europe, * and he 
enibarked on t,llc 14th May 1877. 

102. The triangulation for all the portion of countiy reniaining unsurveyed 
hat1 been co~npleted during tlie previous 

Find  tapograplly cowpleted. season, and tlie st,rength of tlie whole 
party was therefore devoted to the topography, of wllich the entire blank portion 
in Parlakot, Cliots Dongar, &c., on tlie InclrBvati river, with a p o d  overlap 
on t,lie revenue survey of districts Raipur and Cllfi.nda, wm finished, giving 
nn area of 3,326 square miles, all of the n-ildest, most difficult, and unhealthy 
country which this party I I ~ N  had to survey, and in which communication 
with tlie scvcral detacl~cd plane-tablrrs was almost impos.sible. A note by 
Mr. J. A. 31ag, Sri~?~cyor, 3rd grntle, tlcscriptivc of the country t,rarcrsed during 
the season, i~ gircn in tho ~ipl)c~lt l is .  

103. Tlir termination of work in this part of the Cent,rnl Provinces,-by 
Upin iv~~  on the smwo's oul-turu and mrt. 

~ v l ~ i c l ~  t,hc survey oE the wliole of those 
Provinces and of tlie rnt,ire tlivision allotted 

nriginnllp to Colonel Saxton's part,!., as sllcwn on t,hc indt,x Illnp, a ~ l d  cmbrcw- 
ing all tlir 01-issa C:nrjat St:~trs and Vizagnpatam i\gmcp, I,ctwrcll t l ~ e  para.1- 
\P\P of 17i0 and 224". or fmrn thc Chota Kagporr 1't~orltit.r to t,llo Cjotlavari 
river, map now 1)e consitlcrtbd con~plrted,-is a &ul,ject for grrnt 
to tliis party and the Departmrnt. The large oat-turn of f i n  topognphy 
ol~tained, 3,258 miles of sucl~ ground on tlie reduccd scale of 2 rnilcs=l inch, 



is most crc(litab.hle to the exert,ions of all who part,icipated in bringing this last 
and lnost arduous season's work to a satisfactory close. 

104. The t,otal cost of the season's operat,ions, under all hcxls, up to the entl 
of the mor~t, l~ of Mn,y 1877, when it mas complctcly broken np, amounts to 
Rs. 44,007, to wliic11 mlrst bc added a fbrtlicr sum of Bs. 3,102, being the pny 

allo\~ra~lces of thc Sllrvcyors and Assistant Survcyors employed in completing 
tile fair mallping, professional reports, coml)~~tations antl returns. 

105. TIle area completed by this party in the Ganjnm antl Vizngapatam 
Agencies of tlic 3Iatlras Presidency, the 

scrviccs OF the p n 1 . t ~ .  Orissa Triljutary States of Bcngal, and thc 
districts of Snmbnl~ur, Raipur and Bilhspur, and their drl)entlencies or zemin- 
dnries, with l3:lstn.r and its depcndoncies, amounts to no less than 72,144 square 
miles. Captain Holdioh, n.E., on taking leave of the party prior to his depa,r- 
ture for Europe, rcxportcd ns follows, which is so honorable to all concerned. 
and so c;ntirc.ly in liccping wit,h the liigh tone and spirit of xoal and energy which 
has existed, I am proutl to say, up t,o tho present period, in the Department, 
and I trust nollling may cver interfere to damp or destroy it :- 

" 'l'hc c1i:~rg-c of it was made over to Mr. May, tlie senior Snrveyor, who, with Messrs. 
Adams, CI:III(I~IIS and Campl~ell, l~rocceded on their \my to Calcutta,-n mere fragment of the 
well-worn old No. :j l':~rty, wliich has tvorked its way so far, and ovcr ~ i c h  a strange, wild 
country, almost from its coniinencement. Tllc rest of it  is scattered,-the zssistants to other 

and tlic native cstal~lisl~ment to their homes,-and its carcer may Lc finally said to  have 
rlos~td ; and in taking lcavc of it, I must record m y  high appreciation of that thoroughly good 
spirit (northy of the name of rspril fie co,ps bequeathed to it by the veteran Surveyor, 
Colonel (i. I-I. Saxton, who held charge of i t  so long), a ,hic l~  has never permlttcd one single 
t.ompl;~int of IIP~YIsII~I), or one single expression of disinclil~ntion for most arduous and risky 
work, to rcach m y  ears during the tinie which I have had the honor to conduct it." 

106. All the records of this survey are now lodged in  this office. Messrs. 
May and Adams have bccn at.tached to the Drawing Branch a t  head-quarters, 
where they will cont,inuc until their services are required in some other executive 
party; nt prescnt t,heir quxlificntions as draftsmen render them particularly 
useful nt head-quarters, whcre there is so much mapping work to be done. 
Their sl~nttcrcd constitutions, also, absolutely demanded respite from active field 
work for a season. Mr. Claudius has been transferred to No. 1 Party, Gwalior 
and Central India Survey; Messrs Pettigrem, Cooper and Vnnder Beek, to 
No. 2 l'aiSt,y, lchandesh and Bombay Native States Survey.; 31essrs. McCay and 
Campbell to No. 6 Party, KhiLsi, Gdro and Nhgd Hills Survey. 

107. To t,he excellent management of this party by Captain Holdich, R.E., is 
chiefly due the sncccssful termination of its labors in this country; and i t  
affords me sincere plea.sure to record my appreciation of his professional ability, 
zeal, energy and sound judgment-quahfications which fit him for a better 
position than he a t  prescnt occupies in the Survey Department, a.nd rn-hich he 
11w uudoul~tcdly earned. Mcssrs. Yay, Adams, Claudius and Campbell receive 
spccia,l mention in Captain Holdich's report. The long, faithful and excellent 
services rentlercd by Mcssrs. May and Adams are worthy of all consideration, 
and to both of whom my thanks are particularly due for their cont,inued good 
t;xertions. The former is a Surveyor of great merit, well up to his work in 
respects, and t,horo~~ghly reliable. Mr. Adams has just received promotion to 
Surveyor, 3rd h~ndc,  for I V I I ~ C I I  IIC wils recommended to the Government in Sep- 
tanlbcr 1876 

No. 4 TOPOGRAT'lIlCAL I'ARTY. 

NoRTII-EAST DIVISION CEKTRAL PROVINCES SURVEY. 

108. 'This party, reduccd to half-strength, for the rmsons sl,ccific(l in para- 
, , , , , 1 1  122 of the il(lmillistmtio11 1tepol-t -For 

in i i  I l l  I I I ?H?b-j.li. 11-ill t'nll!llcbtc(l illto tllo fielcl by 
I l ~ i n c ~ r h .  Clm~rin nwl K i ~ l l ~ i  of d i d r i d  ~ i ~ l n g l ~ h t ,  Mr. G. A. A[cGill, Surveyor, yn(l gra(lr, in 
a1,;1 liaa.nnla zemindn1.i ol' district UilH~pur. 

consequence of the absence on privilege 



leave of Lieutenant-Colonel Depree, and firld work mas continued in t,he port,ions 

S f ~ e n ~ f h  of P u r f y  and Seasoa's Oal- lwm. of districts Mandla 
Lieutenanl-Colo~~el G. C. Depree, D e p ~ ~ t y  Observed at 39 sk~t,ionns nnl  rnn 88 a n d  R h l a  g h h t ,  

Superintullde~lt, 1st gnule, in charge, linear lllilra of test roet.es, kc. Ina.rgiually named, 
Top>grnphy. 

l ~ l n c l ~ ,  4.Inch. 
in Sta.ndard Sheet 

Mr. 1:. A 1\IcGill. Seweyor. 2nd grnde, ... ... 205 s 36 of Degree Sheet .. J. Vnndcrl~utt, .. 3rd . . . . .  ... 196 ... .. . I .  H. \Vilson. Assistant Surveyor, 3rd grnde, . . .  186 
VI and Standard ... 

Sub-Survexor, 31. S. I h ~ l t ,  ... ... ... 236 ... Sheets 33, 34, 36 .. E. Shnvif, ... ... ... 214 5:  
,, 1.Sl111rif~ .,. ... 196 ... 41 and 42 of De- 

.,. - gree Shcet V I I I  
... Totnl rqrunre milcr, 1,220 74 (see Indcx Map in 

- - -  - -- kppenclix), wlLch, 
Aportlon o f t l ~ e  bound.11~ between districts llandlanlld i361nghBt wns nlro defined, ,vitll tllo small 

and yeru~nnent mnrks elected ulang it by L~rutennnt-Colonel lleplee. 
forcst rrserve of 

Pandratola; was all that remained to be complcted in the Central Provinces prior 
to the abolition of the party ; the Chief Coltlmissioner Ilaving intimated that he 
required no otl~er work of a topograpllical character to be taken up. 

109. The total a rm of final survey con~pletecl covers 1,220 square miles on 

Flnal topograpl~y completed. 
tlic incll scale, and 74 square miles 
(l'mldratola forest reserrcl) on the scale 

of 4 inches to the mile. This completes all tlie work ~vhicli had to be done by 
this party in tlle Central Provinces, working u p  to t l ~ e  liinit of the Revenue 
Survey prrrionslg esec.uted in the ,Jubl)ulpore, Blinndka, BBlagh5t, Raipnr 
and Seoni dist~icts. All the dctail swrey was cnrrfully tested by the Exe- 
c u t i ~ e  Officer in the field by in sit16 csa~uinntions and 88 linear miles of check 
routes, and Lieutenant-Colonel Depree states that it was a11 "accurate and 
good." Lirutenant-Colonel Depree 01)servetl a t  3'3 stations to fix points 
for the Pandmtola forest rcsrroc survey, from n7liich 44 points were fixed and 
13 elevations dcterminrd. Some aneroid I~eights wcrc also obtained. AU the 
ground surveyed " was hilly, difficult m~cl thinly inllnbitcd: the part to the south 
contains only about seventeen souls to the square milc. " 

110. On the completion of all thc work in  the ficld, the native firld establish- 
ment was discharged a t  Jubbulpore, and tlie Exccutive Officer, with the 
Surveyors and Sub-Sur~eyors, moved 011 to recess quni-tcrs a t  Simla, where this 
old and well-trained party was subsequently allsorbed into No. 7 Rajputana 
Topographical Sul-vep, which required to be strengthened to cope with tlle 
enormous area still remaining for s u r ~ r y  in t l ~ e  Native States, situated in the 
north-west and western portions of the Rnjpntnna Agency, and also to deal with 
the snrvey of the approaclchrs to Simla from the plains, and the yet more 
tedious large-scale s i w ~ c p  of tho Military Stations south of Sinlla. 

111. Tlic total cost of the season's oprmtions, including tllc cost of com- 
pleting tllc season's professioilal records, 

Cmt of the ucown's opcrnt~onq. fair ~nnpl'ing, kc., atnounts to Its. 44,110, 
and I am wcll satisfied with Lieutenant-Colonel Deprce's economical management 
of tlie part p. 

112. Thc origin and progcss of this party sincr l R t G  can he traccd through 
my scrcral printed Administration Rcports 

Good serrlces of tho party. subn~ittecl to the Govcrnment of India, 
commencing with the report No. 2&11., dated 15th April 1853. It has up to 
date complctrtl no less than 51,805 squnre milrs of tliangulation ancl topography, 
nearly all of which has been in rxcc~c~tlin=lg elifficldt and unbraltlly ground, 
through t l i ~  entire division of Chotn N:lg,.porr, with tlie Tributary States ; 
Sol15ql~ir of Rcnah, &landla, North 13ildspnr ancl Bhlaghht, comprising tllc 
nortll-cast portion of tlic Central Provinces. Thc Exccutive Officcr, Survryors, 
and As~istmlt Surveyors llarc sufTerc.tl much from t l ~ c  evil effccts of constant 
cxpo~nrc  to malaria and the hardships thrp hnvc, constantly endured in the coun- 
try, the g m t r r  portion of n-Irich lias liitl~crto 1)rm cnrrfully avoid(~tl1)y Europeans. 
A I)rief and interesting r.eettm(; of the Inbors of No. 4 Topograpl~icnl Survey 
Par t1  1)y Lientenant-Colonel G. C. Depree, s.c., Dcpnty Suprrinic~ntlcnt, 1st 
pxde,  is given in the Appendix of this report, to wllicli special attention is 
directed. 



113. I t  affords Ine much sattisfaction to record my high apl)rcciat.ion of 
Licutenn1lt-Colonel Depree's successful lal~ors 01-cr a pcriotl of 21 ycrars in 
collnec-lion tllis I)rpartmcnt, and in tlrc highly snrcc~ssfi~l ac-c-olnl)lishnlent 
of tlle :J)o\-c vel-y large arca of an important a.ntl 1iitllc.rto rrl-y unkllown 
tract of count,ry, which it was ntost tlrsirnblo to 1,rcomc 1)ettc:r avq~tainted 
with gcogra~pl~ically: llis inrlust~.y, zeal and al~ility 11avr a11v;lj-s 1m.n (-on- 
spicuous, alltl ~vr l l  dpscrve the Sa~~oral)le noticc of the Covrr~un~mt of India. 
Mr. (;. A. &IcQill, Surrcyor, 2nd grade, has again rendcrcd good srrricc : this 
esce1l1:nt aud a,lIle Surveyor has frequently I~een strongly recom~r~rndetl for 
tlie lwomotion 11e has so well earned. Mr. Wilson, also favoral)ly nicntionecl 
by tlic Executive Officer, is a very deserving Assist.aiit. 

114. Tliis party ceased to cxist after the 31st October 1877. Lieutennnt- 
Colo~lcl Ycpree charge of No. 7 Party, R,ajputana Stwrcy, at  Simla, 

* Vide G.G.O. No. 97G, dsled 2ud Hovcmber 1877. 
from Lieut.euant E. I?. Leach, n.ic., who 
obtainerl f~wlough to 131nro]>e,* and em- 

l~arked a t  Bombay on the 26th Noveluber 1877. Jfessrs. McQill anrl TTilson 
have been transferred to No. 7 Party, and Mr. J. Vaadel.pntt, Surveyor, 
3rd grade, to No. 1 Party, Gwalior and Central India Survey, to equalise 
the existing establisllments. 

No. 5, TOPOGRAPIIICAL PARTY. 

BIIOPAL AND MALWA SURVEY. 

115. On the 26th October 1876 this party resumed work iu the Native Statrs 
T r i u ~ ~ ~ ~ l n t i o n  tl~rongli portions oE the Subllnts or Shblljohinpur, Amjbcrs, nnd  marginal'^ 

Ujjniu o I  Onxlior t~rritnrg ; portions of Llle Dhbr, Dexvbs, and Silana St:ltes, aocl imnlediately north 
Indnre Subllat 11f1ndore (Holliur's) territory. 

Final tolr"grnpI~y in portiolls of Dhhr nod Drwir. in the Subhat of l)urail~a in O* the Ni'rb'ldda 
B l ~ o ~ a l ;  in the Pael~mnh;rl (Nilnhwar) p r r a n a  of Iudore territory, and in the Rirt'r. T)IC tolI0- 
Ujjain Snbhst of Gwoliur territory. g';?php to be taken 
in hand during the season was entirely in Dcgree Sheet V I  (sec Indcx Map 

in Appcn~lix), and 
Strergtl  of Party and Season's Oat-turn. the triangula.t~ion 

Trinnyula- Fillnl IOPO. in a small part of 
liw8. ~ruph) . .  

S ~ I .  ntilea, s l l .  wilts. Degree Slicet IV, 
Captni~~ J.  R. Wil~ner, s.c., Aant. Supdt., 1st j 680 

aud in the south- 
gmdc, in P I I ~ ~ C ,  37 \rest aud western 

Lieutenant St. O. C. Gore, n.s., Asst. Supdt., 
2nd gr:~de, 1 2,184 2 1  portions of Sheets 

Mr. D. Atl;i~laon, Surveyor, 2nd gmde, ... .,. 256 V I I  nlld VI I I .  
,, C. F. Fla~nrr, Asnislant Yurvcyor. 1st grnde ... W6 Tlrc progranlme 
,, E. A .  Wt~i~~ripht , ,  2nd ,, ... 266 
,, H .  T. K i t r l ~ e ~ ~ ,  211d ., ... 259 given ill pa,mgluqJll 
,. \v. 11. LIIICJ ,  3rd ,, ... 298 131 of t heildnlinis- 
,, J. E. BInrray, 4th ,, .., 310 
,, A. ]<itcl~en, 4th ., ,,, ZGIj tration l%eport for 
,, G .  R. Col~l~inz,  4th ,. ... 23 7 1875-76 was fully 

Sub-Surveyor l're~n Rnj. ... ... ,.. 303 ,, i:i~bnrdhn~~ Dnss, ... ... ,.. 320 and very succrss- 
, Sl~ivrhnrn, .,. ... .., I 01 i't~lly c8arric.d out., ---- not ,wi ths tnnding 

Incltldcn 83 
Total Rqunrr n~i lcs ,  ... 2,864 2 , 9 ~  f a q .  luiles of mallP difficult ~ C S  

- .  1 urorlep. calls~rl 11y hra,vy 
Linear lnilcs of cl~rclr routcs. 3,M milca. forest and malari- 

ous fcver in tllc 
GlrAts, inlmcdiately north of t,hc Nrrbndda River. 

1.16. The area Allally s~~rvcycd and mnppcd on the iuch scale in Stanil:erd 

Final tnpogrnphy and triaag~lli~tion con~pletcd. S h ( ~ t s  31 to 36, l)et\lree1l khllorc and Indore, 
ilicluili~~g t,lic l'achnal~:il of Kin~ : i~mr  

Native Sta.tc, is no less tllan 2,9GS square miles, while t,hc area tri:rngulntrd in 
ndvaocc, ol t,llc dctnil work is cqllally gootl, a11il covers 3,SGL scluarc nides. 
It, llns bcclr a, grcat objrct to get tllc co1ul1.r~- inu1rctliatcly in tllc r i v i ~ ~ i t y  of 
111dorc nntl RIllom delil~cntctl on variolls acro~~llts ,  alltl tlris 11:~s noIv becll n-cll 
ncoomldisl~cd. All tllo final t,opogl.apl~y w:ls (-;1r1,f11lly illsl)c~r(c~il 1,)' t,lrr xscclL- 
tive Offii'cl', ant1 tl'st~~tl 1 ) ~  I! Lirrctar lrrilcs of trn\-iarsillg ; nlld C:ll)tain J$-iltIlrr 
~c.cl:~rcs he is well sat.islicd ~r i t l l  the restdts. & ~ u c h  of tllc topogmlJlly, owing 

( I  



to heavy forest, could only be obtained by chain and plane.table traversing 
of which 1,200 linear miles were completed. 

117. Of triangnlation, 680 square miles were completed by Captain Wilmer, 
n.nd 2,184 square miles by Lieatenant St. G. C. Gore, R.E. Observations were 
taken at  69 stations, by which 387 points and 277 elevations were determined. 

Cost of Ll~e setwon's operations. 
118. The total cost of the season's opera- 

tions amounts to Rs. 61,067, inclusive of 
all charges up to the 31st October. 

119. The work performed by this party during the season is exceedingly 

Opiniou on the season's work. 
good. The parj,y was strong and most 
efficient. and the result necessarilv follows 

. I - -  

of a large out-turn a t  moderate cost. I have every reason to be w ~ l l  satis- 
ficd with the good exertions of Captain J. R. WiLmer, s.c., Assistant Superin- 
tendent, 2nd grade, in charge of the party, and of his Assistant Superintendent, 
Lieutrnant St. G. C. Gore, R.E., R.E., the zealous endeavours of both of whom 
merit high praise. 

120. In  the Appendix of this Report,extracts are given from reports by 
Captain Wilmer and Lieutenant St. G. C. Gore, R.E., descriptive of the country 
surveyed topographically and triangulated during the season. 

121. During the season 1877-78 the topography of all the country in 

Programme for sewon 1877-78. 
Standard Sheets 22, 23, 24, 25,41 and 43, 
in Degree Sheets IV and VII, -will, it is 

expected, be completed. The triangulation in advance of topography will be 
extended over the north-west portion of Degree Sheet VII, and the south 
and south-west portions of I X  and X, as far west as PartiLbg,zrh and BBnswAra. 

122. This party, organised in 1862 by the orders of the Gover~ment of 

Good services of the party, and work completed 
India in the Foreign Department,* for 

up to ante. the survey of Rewah and Bundelkhand, 
on the completion of that work was trans- * Fore i~n  Department letter No. 271, anted felTed, in 1871, to Bllopsl and Malwa, to 

E n d  Noven~ber 1861. 
deal with all the countrv north of the 

K'erbudda River in the Central India and Rajputana ~ ~ e n c h s ,  between the 
parallels of 22" 15' and 24" on the east, limited by the boundary of the British 
District of Saugor (Bevenue Survey), and on the west by the Political Agencies 
of Mahi Kanta and Rewah Kanta under the Bombay Government. Its operations 
in Rewah and Bundelkhand commenced in October 1862, and its progress since 
that date has been steady and continuous. Up to date its total out-turn is as 
follows :- 

Topography. Trinngulntion. 
Sq. m~len. Sq. m~lea. 

In Rewah and Bundelkhand, 1882 to 1871, . . . 18,456 23,837 
In Bl~opal and Malwa up to 1677, . . . . 16,098 16,579 

-- -- 
Total . 34,554 40,416 

so that its annual avenge rate of progress has been about 2,169 square miles 
of tol)ogmpl~y and 2,526 square miles of triangulation, which, considering 
the dificulties experienced in the country south of the Son River, and the 
disastrous scnson of 1866-67 (vicle printed Rcport to Government, dated 2nd 
January 1868, paragraphs 123 to 1261, the out-turn annually is exceedingly good. 

123. The estimated area remaining for survey is 18,738 square miles, which 
is likely to occupy such a party about eight years more. 

124. Captain J. R. Wilmer, s.c., Assistant Superintendent, 2nd grade, 
who has now held charge of No. 6 Party sincc 1874, is an officer possessing every 
qualification for the h a d  of a party, and has during the past three seasone 
ronductcd his d11tic.s with mucll zeal and judgment; and it is grcatly to be 
reyrdted that after so long a service in thc d~.partment, as eight ycaru, and so 
higlily deserving, he shoultl 11e still an Assistallt Superintendent only. Bin 
Atmistant, Lieutenant St. G. C. Gore, R.E., Assistant Superintendent, 2nd 
grade, is most able and efficient; and the good aid rendered by him iu the 



semen's triangulation, through a difficult tract, is cordially acknowledged by 
Captitin Wilmer, and concurred in by myself. 

125. Mr. D. Atkinson, Surveyor, 2nd grade, rendercd good aid in the field : 
his plane-tabling was accurate, and the ground well described. Messrs. Hamel. 
and Lilley, seniors of their respective grades, have been promoted to superior 

grades from 1st April last, by the orders 
No. 702, dated 5th December 1877. of Government cited in the margin. 

126. The usual valuable assistance was rendered to the party by the Political 
Agents at Sehore and Indore, for which our acknowledgments are due. 

No. 6 TOPOGRAPIIICAL PARTY. 

KIIASI, GARO AND NAGA HILLS SURVEY. 

127. The desultory and detached n a t ~ v e  of the Frontier surveys and ex- 

lhundarr survey between the Khilsi and GBro 
plorations on which this party has for 

Hills districts al,d district I<iunrlip, Assa~n. Ex- Several yean been employed, again neces- 
plorntory survey in Enst Lnkhimpur. sitated its being broken into three distinct 
sections or detachments : Major Badgley, Deputy Superintendent, 3rd grade, 

in charge, under- 
Strength of Party  and Season's Out-turn. took the revisions 

Tnpomophy in 
square miles. T ~ ~ , " ~ ' ~ ~ ~ ~ , i n  in Standard Sheets 

2 inches = I mile. 1 inch = 1 mile. 15 and 16 in the 
Major W .  F. Badgley, Deputy Su- vicinity of Shil- 

perintcndent, 3rd grade, in ] ... long, owing to the 
charge, 

Mr. A.  W. Chennell. Assistant great changes and 
Surveyor. 1st grade. 

) 43.3 

Yr. W. Robert, Asaistnnt Sur-) 116.9 
1 324 i m p r o v e m e n t s  

veyor, 3rd gnlde, 
. . . made in that part 

of the hills (vide 
Lakhimpur Xxploratims. Index Map in' Ap- 

Lieutennnt R. G. Woodthorpe, R.E..  pendix) ; Lieute- 
Assistant Suprrintcndcnt, End 717 square milea, inch and 
grnde, in cbnrge. 260 linear miles of rollta surveys 1 1'722 Ilant R' G' Wood- 

Yr.  M. J.Ogle, Surveyor, 4 6  wade, thorpe, R.E., AS- 
TOTAL ... On scale % inchcs=l milr=1602 square miles. .: 

sistant Superin- 
,, 1 ivch =l miIc=369'0 ,, tendent, and Mr. 
, 4 inch =1 mile=717'0 ,, - .  M. J. Ogle, Sur- 

Final topogrnphy ... 1,246'2 square miles. veyors 4th ~~~l 

e====a were detached to 
Triangdlntion, aquare rnilcs=%,04G 
Ruute survey, linear milts= 250 explore and map 

that wild and un- 
examined portion of the Lakhimpur district, south-east of the military out-post 
of Sadiya, and south of the Brahmaputra river, at  the extrenie head of the 
Assan1 valler, and close to the Burma11 Frontier ; whilst the other two Assistants 
were deputed on the Khisi, Kimnip, and Gjro boundary survey. This was 
the season's programme (vide paras. 148 and 149 of my printed report for season 
1876-76), and it wa,s carried out as successfully as could be expected with con- 
sidc~;?ble difficulty delay and expense in the low and marshy ground facing 
the hills, where malarious fever is always endemic. 

128. The revisions and additions by Major Badgley, and the boundary work 

Scason's oat-turn of final topography. 
on scales 2 and 1 inch to the mile, give 
an area of 629 square miles ; and the ex- 

ploration in East Lakhimpur on the &-inch scale, under Lieutenant Woodthorpc., 
gives a further area of 717 square milcs. Tohl of final topogaphy obtainerl 
on three different scales, equal 1,246 square miles : 260 linear miles of route 
s m e y  was also accomplished by Lieutenant Woodthorpe and Mr. Ogle. ! 

129. The tohl arca triangulated was 2,046 square miles, of which 328 square 

Triangolnliun complcted. miles wns for the boundary survey 
bctwcen the KhBsi, Gkro and K 6 d p  

districts, by which 189 points were fixed, and the remainder 1,722 square miles 
were in the Lakhimpur district, by which 39 points and 27 elevations were 



detemincd. The greater portion of the minor trimgnlntion for this special 
object, through t,hc nlost intricatc ground, was of ncccssity conducted simul- 
taneously with the detail survey. 

130. During tllc recess Major Bndglry completetl tile ti*iangnlntion for the 

Lnrge-scale alirrcy of Sbillong. large scalc (21 inclres=l mile) nc\v plan 
of the station of Sliillon~. bv which 110 

L, " 
points and their elcvntions were ti~i,rrouo~nctrically dctel.rnined, ill and around 
the station : some of the principal roads wcrc also tmrrrscd 1)y theorlolite and 
chain with a v i t v  to the preparation of thr  ncm plan of this l l i l l  Station, lvhich 
is much needcd, and which must occupy sonle time longcr, as it can only bc 
prosecntecl according to the pressnre of other work. 

131. The total cost of the season's operations arn0unt.s to Rs. 62,858, of 

Cost of the senson's operations. 
whiG11 Rs. 29,609 was the cost of .tht* 
exl)lorations in East Lakhi~npnr, chiefly 

caused by the Iiigh rates of boat, elephant and coolie hire, essential in such a 
count1.y. 

132. The season's actual out-turn of area is small in comparison with the 

Opinion on tlre season's out-turn. 
ordinary results of other s ~ u l ~ e y s  ; but t i i s  
is consequent on thc naturc of the dutv 

on which this pnrty was employed. Thc bo&dnry work alone, on which & 
area commensurate to cost was obtained, occupicd two European surveyors for 
tlie whole scason; ant1 the cletnclu,tl pai-ty i11 Enst Lnlchi~nptw was so long 
delayed, owing to Political consitlrrations, ere orders were issued pcr~nittinq it 
to start work, :~nd further, the scope of its operations was so rcstricatrd, that in 
such difbcult country, covered with dense forest, s~rnmps, ant1 uuillllal~ited, it  was 
utterly impossible to secure a bcttc,r out-turn ; nnd i t  \\as only 11y tlint of hard 
labor, undcr tlie most depressing inflncnccs, such as Pcver, want of good water 
and provisions, sores caused l)y tlic bites of vcnontous insects, kc., that Lieu- 
tenant Woodthorpe and M r .  Oglc were A l e  to bring in any complete work. 
Similar difficulties, it1 a minor degree, \c-rre also exprrienced by the boundary 
survey party. Work of a detaclrerl and dcsnltory nature of this kind must, 
always prove expensive, even under the best manngcnwnt in Assan], with coolie 
labor a t  such cxor1)itant rates of wages. I an1 of o1)inion that the officer in 
charge, Major Batlglcy, Deputy Superintendent, and Lirl~tenaut Woodtlrorpe, 
R.E., Assistniit S~lpcrintendcnt, have well and aldy contluctt~il tlie spason's oper- 
ations. In  the Appcndix is gircn a report 1)s Licutcnnnt R. G. Woodthorpe, 
R.E., on the country explored dnd mappcd by l i h  in East Lalihimpw, wliicll 
contains solne interesting details. 

133. Thc party has again to wo1.k in clctachmcnts, ~vhich, throughout the 
ficld smson, will bc far separatetl from 

Progmrnme for aeason 1877-78. each other, and it has thcrrforc IIcerl fount1 
necessary to break or diridc it into two s~nnll  partics to act indcpeuclcntly, a9 
communication bctwcen thrm is impossil~lc. 

134. Tho Chief Commissionrr haring dcclnrcd that survey o1)crntions in 
JIanipur, onc-half of which Nntivc State rcmnins for survey on the small scale. 
of +-inch to the mile, could not be undrrtnkcn cli~~irlg the al)seuc-r of tlir I'oli- 
tical Agent on tour, and that the work on the southcrri boimdary of tllc Syll~et 
:~nd Cac.lrar Districts, uiz., the surrey of tlic lnnds ~~ll i( . l l  a t  thc timcl of tlir first 
Rcvcnucb Survey in 1RGO-68 were vt,rp dense, n-astc ant1 Eorcst lantls, but wliicll 
are now openetlout, and occupied l ~ y  ten plantaiions and rice cultivation, is of 
tlre utmost itnportnnce and for more ntlccssnry tlrnn any otlrrr norlc, thr  main 

* ? , ~ B J o ~  Rndzlry. dt.tarl~mcnt,* nntlrr Major \I-. I?. Ihtlgley, 
lldr J MrC'uv Drputy Snp~rintcndmt,  hno c-ommcnced 
Mr. U C11111pbell this work in Sonth Sylhrt and Cacllnr, and 

is also rarrying out the completion of the revisions nntl ntldilions 011 the 1-inch 
~ c a l e  in Stautlnrd Blrcrt 1 k ( r d e  Intlcx JIap in :lppc~ntLi?c). 

133. T l ~ c  second cletachruc~~t, unt1t.r Lirutcnant R .  O. Woorlthorpe, R.E., 
A.;sisl:~nt Sul)crintrntlrnl, 2ntl grade, as~lqt- 

North A s e m  Frontier erplornl~on. cd l y  Jlr .  W. llobcri, iu concert wit11 



J,:cwtc>nant I T .  .T. Harman, R.E., Assistant S~lpr~intentlent ,  officiating 2nd grad(', 
( ; rc3at 'Srigonometricnl Survey, who 11:ls I~ctm elnl)loyed on thv niniu Tri:tn:.ulatiol~ 
111) th r  I3mlimaprltm Rivc~r, and ml~ose ~vork 1x1s conseq~~r~ l t ly  conlc into closl. 
rol~tnct nritll t l ~ a t  of the Topograpl~ical Si1rvt.y of this i lnl~ortal~t  1):lrt of tilt. 
Ji'rontic,r, nil1 rxl)lore, triangulate ant1 map the cwuntry on tlro ~~orth-r.a.<t of the 
Lnkl~inl l )~~r .  District, in the vicinity of the Sul~nnsiri lLivcar, ant1 also sr~l)sc~c~ueutly 
l)etj~r-cc~n tl~c* Dil~ang liiver and 13mlimnkuntl, ns hanctioned hy thc Govern- 
n i rn t  of India, Porcigu Del)artmcut, n~e~~loranduln  No. 233d, dated 9th October 
1877. 

136. This expedition will, it is confidently hoped, ntld lnatcrially to our 
1<1101\~kerlg~ of tl~ca nort l~cul Frontier of Abs:~ln, or of .om(* 1)ortion of that lrrra 
I I I C O ~ I L I ~ O  1)etnreeu tlte Prontirrs of Assam ant1 Tllillet \ \ l l icl~ has on three 
rlocasions 1)ren so succ~c~ssfr~lly enterc~d 1,y Alajor 11. H. (;otl\\in-Austen, D ~ p u t y  
S~ilvlir~tcndtwt, Topoqlal~liitsl Sur! 1.y : first, in 1863, I\ it11 tllc Bllutan Rlission 
I \ I I ( , I ~  he I-omplctctl tlle sur~-c>y of the grcatcr poltion of western Bliutan; in, 
I h(i4, nrl~tbn 11c slw\ cyotl :1nd mappet1 2 UO0 scluare nliles of the Bhutan Duaw, 
:~nd : I ( ' I ' O I ~ ~ ~ ) ~ I ~ I ~ I S ( ~  tll~l J1ilit:lry csprtlition ng:iinst Bhi~tnn ; and in 1874-75, when, 
a<sistc.d 1)y 1,ieutnl:lut 1Im,tnnn, of tlie C;rt.:it T~~igononiet~-ieal S u i ~ e y ,  and 
311.. A[. J O ~ l e .  Topog~.nl)l~ic.nl Survcy L)cpartmt>nt, Ile n1ap1)ed 2,376 square 
miles of the Dnl)llla I~ills, aud \\-as the first to tlcfinc, wit11 to11~r~I) l~ .  accura('y, the 
caoul.sc of the Sr~l)nnsi~i  lXi\cr and its 1)rol)ahle proximity to the Sanpu or Ynru 
of Tllil~ct, as skctclircl on tlir l'rovinrial BIap of Assam from tlie Pundit's Route, 
nnd Intel!- pul)lisllcul (I b7B) 11y this ofice. 

1.:37. I n  connectiou ~lritll the subject of thesr geogml~l~iral ftxplorntions, it is 
interesting to note tllat t,lle cluc\stion of the 

'l'l1e S~~lnnsi~. i  llircv uud pri~bslllu coume of the 
:v,.;Ll S;Lllpll. 

course of the great rirer of Tl~ibcbt, the 
Nnvi C l ~ n ,  Snugl~u, or Rral~maputm, and 

its clinnncl thro11~11 thc l~ills into tl1c1 \-alloy of Assmll, wl~icll lins so long 11~en 
n sl~l)jcc.t of lic.cn disc~rssion l,t.t\~,rcn Eurol~enll geog~.:~l)l~rl.s, and \\rhicIi W R S  SO 

al)ly tic ttcd 1)y Ca1)txin 11-ilcox in tllc Asiatic Rt~sca~.c.llrs, 1-01. S V I I ,  is Likcly to 
111. rc\ri~-t.d. AZajor C:otl\\-in-Allsten writes as follorrs rcgnrtling the grcat va l l~p ,  
\\-l~icIi he saw aljout longitndr 7U0, ant1 the course of the Sul)xl~siri llivcr antl it,s 
I)i-anrl~es, as sllt~\rn on his ninp of t,hc J)al)l~la hills, puhlisl~ed in October 1876, 
and in t,lie engr:~\-rul R,Inp of ass an^, co~npilcd in 1875, 7nntl pa1)lishetl by this 
ofice in 1877 : " It is not a prohnble course a t  all, hut  an rrct,trcrl covrse. I 
rc~allg t l~ ink \rc are rigl~t,. Rly brancl~ of t,l~e Snhnnsiri that, joins tlie l ' r~ndit , '~ 
Sili11ng II.irc>r i s~)r~fcc t , ly  a c c ~ ~ r a t e  : that hraucll 1 know \roll, and snlv xvrll, antl 
it is \ritllin 2 to 3 l~liles of its 1)osition all along, and in some places, I mill he 

* Jri,,ntrlln,l( H, ,I, &llu.lllnll, n.~,, of tllr Gr,.at l)oulld t'O s'lY, 'sacto I 'In of tl'e 
Tri.r,ln,sntr~~.il.:il S L I I . P I ~ ~ ,  h:le alro Is!rlp mllr,clr.d g ~ f n t  \-all(')' nortll ~ l l d  S O U ~ ~ I ,  near longi- 
s<mlc r.;tlu;tblc i l ~ l j r l ~ ~ n t b ~ ~  ill C O I I I I ~ C ~ ~ ~ I I  wit11 this t,lldO gLn. lIOW WC1l, again, tllc Ylljr:lllq 
aultjevt. 

( 1111 of ~ I I C  l'undit joins my Boro\\,li and 
its tributaries.*" 

33s. Rlnjor Crodn,in-+l~~stcn is of opinion t1ia.t the ea,stern branch of the 
S~ihnnsiri River, near longitude 9-4a0, will prove to be the great river of Thibet, 
\ r l~ i rh  I~ithcr-to Ilas Iwcn supposee'l to eutcr Assam nol-th-west of Satliya tl1rou~11 
t l ~ c  I ) i l~ :~ng River. This qi~est,ion nligl~t  1)erIlal)s have been 1)lacetl beyond doubt, 
I~ad Major Gwlivin-Aiist,e~~ been allowed permission, as so often an(1 so enrncst,lp 
solic,itrtl, to continue his explomtio~~s in 1875 : vide para. 160 of the printed 
report for season 1874-i5. Tl~ i s  valuahle oflicer, (111ri11g the year untler revie\v, 
lins rctircd from the srrvicc from tllc: 72th J r t~ ic  1877, and t,his al,le alld aceom- 
~'lisllcd snrrryol- alltl cxplorrr is, I nlucl~ regret,, now lost, to tile Depnrtment. 
JEnjor C~otl\vin-~\usirn's gootl sc~~vicrs in tllc K:lshnrir nntl Lndak SltrveY, and 
sl~l)scqr~c~l~tly in 1!1111tan, Manipur n.ntl a1o11g 1111. E:~stt,nl Prolltier and Assam, 
Ilarc, frrcluc~ntly I)rcn I)rougl~t to the 11oticr1 of Go\-rrlnllcut in tlie priI1t,etl 

t Sw p r i ~ ~ t c d  n,pol.ln of  111.. Urrn t  Trigono- rCl)()l'fs of tile SlIl'\-l'g I)c~al'tlll(Ylt,t :m(l 
rnrtl.ic:~l k l rvey  nllrl T~III(I~I.IIPII~C.II S U ~ Y C J . ~  sirlee iu tile spc,cinl rc~l,ol-ts sul)mittc(l froln 
1Sl:l. 

time to tirue for~vnrding t,llc results of I1is 
1:ll)ol~- I t  afford3 me p a t  gratification tlut~s to 1)lnee my al)preciation 
of Ilk merits on record, in taking leave of llim after so long a connection. 



130. 8ir1c.r senson 1863-(iL this pwty 11ns ~.c.nrlcr-~d 8S,2 1.3 sqlrnrr ~ililcs C I ~  

C:o~~rl  sl.1 vlcw of tllr 1x11 tg. vcl:y intricntc~ and tlitRcnlt top~)g~-;~l)l~;v,  
oil scnlcs v;rrJ ing  from 2-inrl~rs to < -inell 

lo  the mile, accord in^ to t,he locnlitg :rntl nntlrrc of tlrc ground ill ~ l ~ i c l l  it 
lrns bec.n rml)loycd, and wbic.11 has vnrirtl considt.ml)ly along tlrc Enstc,r,u 
Frontivi- of Brngnl, nlltl the lrills and ~)lnins of Assnn~, t l ~ e  i\u':ig:i ;lud Lnslr:~i 
llills, BI:ulil)ur, and the Burman Frontirr. Major I\-. F. Batlglcy, l)cput!- 
Sapcrintrnclt~nt, offirintiny 3rd grade, is a n  ~xccllcnt  P1ontit.r snrvrbyor nlrtl 
t~sl)lorrr, giftrd ~v i th  po~vcrs of eirdttml~rc, and most al)le i n  Iris fic~ltl clntios. 
Ilirutcnnut R .  G. I\-ootltllorpc., R.I.:., A~sistmlt S t~pc~r i l~ t r r i t l t~~~t ,  2nd gmdr, wlro 
now for t,lrc tlrirtl time lins Iwen sprrinlly selccuti~d for s u r ~ c p  expeditions l~eyontl 
the British Prontirr, is a young Engiltcer 0Wcc.r of great talrnt ant1 rnei.g\-. 
wit11 snpcrior qualifirntions as a clraftslunn, mld 11a.; 1)ren ]nost successh~l 
in his intc~rcourhe with tire wild trilws on the Frontiel's of llssam. Bty cor(1i:ll 
nc~kno~vledgmeuts are due to this ofirer for mllcli prniqrwortlip work, ol~tainctl 
itnclcr circurnstnnces of consic1eral)le risk to h'calth, aiitl even life. 

140. Mr. M. J. Ogle, Surveyor, 4th gr-nde, nild Mr. A. W. Cl~ennell, As.;i\t- 
nnt Surveyor, 1st pxclc, are botlivery desrrvetlly c~ommended 19- tlrc officer ill 
t-hnrge for thc good srr~icc.s they a l w n ~ s  rentler, I)otll in t h e  field and recsc+. 
duties. They l~nve, in consrqnenrvof 11ntl hcnltl~, l )rnorr~l~t  on from constant Ilnrtl- 
work on the Frontier, obtainetl furlonglr to l:t~rtr])c~ for :I p a r ,  and, it is I~opetl, 
will return in  renovntc~tl Irealtlr to rcncw- tlrc~ir l:rl)o~.s, n h  the knowlctlgc allcl 
t~sperience they linre gninetl is of gre:~t v:tltlc on n ~t iltl Frontier surl-e\-. 

141. I n  tlre intt.rcsts of tlir local Atlrninistrntion, nnd to coml)lctca our 1)cttc.r 
=.roqr.al)llicnl l,no~vlc~clgc~ of the e~rtirc. l+ontiers of Liss:rt~l :lilt1 t l r ~   count^.\ ;~ro~urtl  
rt, it  is of t l ~ e  utmoat irnl)ol-tnnce tlrnt tlrc. c\l)lo~.:~tions ~ \ l ~ t l c i t i ~ l i ( ~ l ~  ot Intc. 
> CDI'S by t l ~ i s  party, lrr ortlcr of Go\ cmmmit, s110111t1 1)e eo~it i~lr~(+l ant1 t~rqerl 
for~vnrd efft>ctirel\ ant1 \-ipl.ot~slp to c~ornplt*tiol~, :IS \rc, 11:lve still 11111rlr to 
It,nrn of t l ~ r  Frontitv ~.ol~nil  tire hrnd of t l l t b  I ~ ~ : ~ ~ I I I I : I ~ ) I I ~ I . ~  I:i\ rl., it\ ~)cbol)lt*, ant1 
tlrr routes 1)cttvet~ir .\cs.trtt, Cltiiin ;rlltl I<UI.III:L ; n~rtl I\ itltor~t this, tllc s ~ a ~  r)- of  
t l ~ e  ilssalu I'ro\ inc .~  cnnnot I)c consi(lrnv1 c*o~npl(~tc.d. 

1 b2. I t  is iliffirnlt to c\timnte tltc l)rt,c,ist. nrra:i ~\-lric.l~ may pct Ira1 (, to lrr 
l)~.o~tglrt j~itliin si11-I cy or rcconn:~issnnc~i~ ol)cration\, or, in facst, to ~~r r t l i c t  11o1-i 
far o t ~ r  t~xplorrrs niny 11a1-e to atlvnnrr in nnp (1jl.t~-tion roltncl t'le NorlIr-E:~\t 
I?ronticr. A ycnt~ml ro11c11 : ~ ~ ) ~ ) r o x i ~ n n t c ~  nrra of n1)out 2:3,704 sqanrc miles ma\ 
1:~tttlp t.stirnatcc1 untlr~. tlriq l~eiltl, and tllr 1)r-ol)al)le time for ronil)lt~tion allout 
?, years. Tlris, h o w t ~ ~ e r ,  i~ n nit>rc nssl1111ptio11 as to t l l ~  l)~.ol)nblc al'ea, inclttdin: 
AInnil)ur, likely to be rsnminc~tl, and nlrnt may 11r c-on<tit~~ted t l ~ r  " outer linc" 
O F  British I)ot~ncln~.!. Tlte l)robal)ilit\- of conil)lrtir~g a11 this a ill 1ikt.wisc. 
tlt.l)rn(I on t l ~ r  nntt~re a ~ i d  scale of t l ~ c  cxl)lorntiorl, a s  well as on the 1'olitic.nl 
:111ti I ' l~~si(~:t l  tliffic-ullio\ nlct \ \ i t l ~ .  

1-1.3. l l ' i t l~ the nl)orc rsrt~l)lion, tlrc ~rl~olt. of tl~cb I'rovinrc of Assam, l~otlr 
11iIls :1irt1 1)1:1ins. 11:rs 1)rtbn ~-orn~)Ic~tc~il 1)y tlro joint (all!f)rts of t 1 1 ~  'l7opograpI~i(-nl 
:11lt1 l L ( ~ c ~ r ~ t ~ c ,  Urnnclrc~s of' tlrv I)caparl lrlrnt, :~l'tc-~. n r ~ ~ c l ~  lnl~or, anxiety a,ntl its 
c ~ o ~ r s c ~ c ~ u c ~ ~ ~ ~ ~ ' s .  . Esc.c-ll~~nt rllnl,s, of all tl(~sc~-il)liorrs nntl on variotts sc-:~les, 11n~-t: 
11(.(-11 ~ )~~ l ) l i s l r t~ t l  for 111r IISP of tl~c, loc-al :ltlnri~~istr:~tic,n! and t l ~ v  c-onelusion of n 
11-ork of s i ~ c l ~  mngllitt~tle is a ~tlattcr of tile 11iglrc.st congrntlllation. 

1-ii. 111 collsc,qncnc:e of the 1:ltc. prriotl nl whicl~ the o~atlcrs of Govrrnmcnt 
)',,rti ,,,,. , ,l .(I,, .  xH, i  ,,,. ,,,,. I,i,.kn,,C s ~ I C k H .  for ~ I I C  I : I I . ~ o - s c ~ ~ I ~  S I I I . V ( , ~  (700 frr t  = 1.- 

* , ) t i  ~ I I J  J # K I I ~ ~ M W ,  i l l  I I S V  l:ujlit~la~~~n scttt,~~. i ~ ~ c l i ,  \\-it11 contours at vertical intcrl-als of 



1/18. I n  ncldition to the ahovc, t h r  iiqlial S I I ~ V P ~  (6 inelies=l mile) of t l ~ e  
City antl Environs of Jodhpore \ma corn- 

Plnn of . T u ~ l l ~ l ~ u ~ t .  City and hlreat rt.korvr bou~id- 
21 iw plcted, and 50 linear ~nilcs of forest reserl-tb 

ho~~ndnric~s in Ajrnere and JTIn' ' irwnra ~vew 
nurvcycd antl mnpprd, a t  t l ~ c  urgent rcqucst of thc Civil Authorities. 

10 feet,) of tilc ~ l ) ~ ~ ~ ~ t , ~ ~ . ~  1Iill, Silulr, n.elnr rct:civrd, tlla oficrr i l l  
'(' tl'r 

.-.. _ - _ .. .. - -  - - - 
l):lrty, 1,ic>11 tonni~t 

- -- - 

F,,,,T,,,,,,,,,, I F;.l'.Irt':l('ll,11.1:.* i -- 

( si~nln oll.xrr>n. I I ~ , ~ ) .  I I ~ I I  #,olt. 

1 ,,,.,, tcnn,,l g. P 1,rorlb. I ~ . R . .  A9*ialonl SIII ICI-  i,,t,~,,,l,,"l, ?,,<I ~ r : , < l c ~ ,  b 8 ,  v I I ~ ~ K ~ ' ,  
I 

l,OlW ... 

,, Flbsr SllsIm. ... 
,, Atn~aS lng ,  ... 

Xssist:~nt S~t l~cr in-  
te~~dtsllt, 2r1tl g~':l(l(', 
--:IS tl(-tai~~tttl wit 11 
a. part!. of S111)-Sl11~- 
vc-j-ors a t  S i~uln  up 
to tllc cntl of 1)c.- 
c e m l ~ r .  Tile s(%- 
nior ki u r v e y 0 r ,  
Air. R,. Todd, was 
d e ~ ~ ~ t r t l  accnrding- 
ly to procc*ed \\it11 
the milin portion 
of tlie part,y into 
tilt: Native States 

_________~; _ _ _ _ __I_--_-:L=..=.s=- of .Jodhl)ore ant1 
,,,ilea , , r  ,orr.t rcrrrre I ~ ~ ~ , ~ ~ ~ I : I ~ ~ ~ ~  lrrxvcrprll null  m:tpprd Hit-k:~lic>er, to carry . *lSe, dori, ,K l l lp rrrraa, 12" a g , , : , ~ ~  milea o l  t r i n ~ > ~ > t l n l ~ n n  lor 11mc 8 i r n l n  npprnmrl~rs 9tlrrer. 

I ~ tmme out t l ~ r  pro& " 
tllr fic,l(l st,nson, (lcscril~etl in paragraphs 160  to 151. of t l ~ c  1)rintc.d report 

for lSi5-7(;.  

1-l.5, rrl~cb olal)ori~tc conto~lrrd survey of tl~cl 0hsrr1-:ltoi.y Hill n.ns conlplc,tc,rl 
1)g Lic~~tc~ilnnt. lJ(3i1(.11, R . K . ,  n~os t  aldy a11t1 

~ , , I I I I ,~Et i~l l  O F  the O l ~ s v ~ ~ v i ~ t n r y  Hil l  J(:st : l t~  espc!tlitiotlslp, a~it l  col~it~s Of the' )11:111 011 
S~~rrc*!., S i~u ln  tlie sc-nlps of 100  nntl 200 feet to tlw int.11 
wprt. l)rilltr(l mlrl flll.llisIIL~d to tllr Sc~-rrtar>- to (rfoverunient, 1'11l1lic TVorlis 

L)rpnrt~~~cmt, 1)y t,lie (2nd of J;mi~nr!- 1875.  
* t ; o r c r ~ ~ ~ ! i r n t  of  11!di11. l'ollllic \\.orbs I ) F ~ > ~ ~ . t -  for ,\-llit,ll tll(, tll.llll~s Of tile Go,-cllllnellt ll,,.llt, 1\10 . l lh l . .  d i t l ~ J  ( I I C  8111 E.PI'I.IIIII.). I S i i .  

of 11ltli;1* were ac,c-ortl(~d t:) T.irt~tcila~rt 
J,F.ac*ll, I\-110 joii~etl his pnrt,p in llajputmla, near .-Ijmerc, and 11roscc-~~trd tlic- 
iirltl ol)crat,ions tlwrc 1)y the midtllc of tllc saine month. 

1-Mi. I n  tllc Kntivc Statcs of Jlar\\-;~r (.Totlhporr), S l~~lc :~\v :~t i  :mrl liickm~cer, 
in nhic.11 the dt,tnil sl~rj-cy \\-:IS ro~ldr~cted,  

Scnsn~i's oiit-ti1r11.-fi11a1 tnpogrnpl~y.  au n18ca of 4.-h!)S sql~n-r inilcs on t11~ retlucetl 
sc~nlc of 2 miles to tllr inch was coml)lctetl in l)rgrcc S11rc.t~ X I  ;nltl X I 1  (uide 
lntlcs hl-:~p in Al~llcndis). This rc.tlnc-tion of sc-al(: in tilt- desert portions of t , l i ~  
R,ajl111tann 8tntt.s rcc.ctivt~d thc i11)pro~nl :~ntl s:~~zction of Ooverrumcnt ( ~ i d e  para- 
gr,~l)li 1.71 of t h t ~  l)ril~tctl report. For season 1855-i ( i )  ; nlld tlie measure has, I nln 
slat1 to report , 1wn\-(~l most surc.cssR11, as tht. 1~tt1 uc-ed sc.nl(~ ]lot on1 y ;tdmits of 
r:q~itl progress, 11nt is more than sufficient l'or tlie c.strta~tle dcsc,rt. and open 
I ~ : L ~ , I I ~ P  of t , l~ r  ground, :und tlir a ~ u o ~ l n t  of tletnils r eq i~ i~ .~ t l .  All tllcl season's 
~)ltnir-tnl)ling wits th~ly  tt~st,ed ill the field, and tht- Execllt.irc Officer states tllnt 
11e is 1vc.11 sntisfictl \\-it,l~ it,s ncctu.;rc.y ant1 t-onll)lctent*ss 111 the solltllenl 
so l l t , h - \ \ c~~ te~~  portioll of t,ltc~ country nllottctl t,o t,llis party, tllerp still l.emnins 
solnr ricl~ly cultij-atcltl aud bllickly 11o11ul:~tctl l:~ntl, wllicll 11-iJl reqlLire to be 
dealt T\-itll on the l-illell scale. 

1-b7. Tlte total nrcn oC t~ri,zngiilation complctctl in atlrnnccl of topog~.aplly co- 

T~.inngul~~tion co~nplrlcd i l ~  nd\,nncc nf dct;~ils. lrrl.s (i,!)'i'i stll1mc 1llilc.s. ~ ~ ) s c ~ l ~ \ - a t ~ i o n s  \\-ere 
takrn :lt 59 stations, from n-lticl162,', poi~its 

wrra fisrtl, ant1 4407 elcvntions mere t r igo~~o~l l r t .~*i t - :~ ly  tlrtrrlllillctl, n-llioll gi\-cas 
one trigollornctricnl point for cvclry 13.G s(lu:lre ;llltl 1 rlo\-nt,iou for 
17.1 Sqll:t,l't' lllilt's of ground, wl~ic~h, for th(: retlucc(l of slln-ey, is morcb 
tllml sllfli('i('llt in a desert cotl~ltry, whcrc olily vcrp small snllcl-llills alld ridgcs, 
~r~itllout any other fcntnrc, exist. 



149. On the return of the pwty to recess quarters, the triangulation for tlic 

Si~nln Appronch~s, st11 VQJ. 
survey ol  t,he approaches to Simla, and of 
tbc scvelal iIIilita1y Cantounients between 

Simla and tlie plains, was taken in hand, and carried over 120 square miles. 
'l'lus i~uport~nnt luitlertaking, tllc want of which has long btlen greatly fclt, ~vill 
be prosecuted now to coml)letion, as n~eather and the otlier objects mill permit : 
other minor local surveys, for the urgent wants of the Go\rerument and of the 
Muniripality, \\.ere also l~erformccl. 

150. The total T V O I * ~  accon~plis~~cd by this party, v ~ z . ,  4(,495 sqllare miles of 

Oyin~o~i on the scnson'\ oat-tt1r11. final topograplry on the +-inch scale, 8,074 
acres of large-scale surrep (Ol~srrvato~~g 

ITiU conto~ired slrrrep and J o d h p o l ~  City and Environs), and 6,077 square miles 
of tria~igulatio~l, 11-it11 50 linear nliles of f o r ~ s t  bonntlaries, and 120 square miles 
of tr iauq~~lation in the hills south of Silnla, is a n  excellent season's a ork ; and 
much additiounl anxiety and lahour was irnposbd on Lieutenant E. P. Leach, R.E., 
Assistant Su l~e~ in tmdcn t ,  both ill the field and rccrss, in  carrying out tlie 
details for so buccessf111 a season's ont-turn, and completing all t h t ~  compnta- 
tions, professional records, and st~ason's fair mapping, incl~lding a revised series 
of the Standart1 slieleton Sheets of the Simla S~lrvey, to show rilorc olearly tlie 
estate l)onntlaries, as ~.evisrd ant1 snpl)lemented by the Deputy Commissioner, 
wlricll will be published in clue coarse. 

151. A dc~c~.iption of the conntry triangulated and surveyed in detail, with 
notes on the most i~nport,int towns visitrd r111'ing t l ~ r  smson's operations, by Lieu- 
tcbnaut Lmch, iq g i ~ e n  in the Appendix of this Report. Lic,ntenm~t Leach 
ac.kno\t 1erlyt.s with tlr:i~~lis tlle c-ortlial co-operation and assistance he lras a t  all 
1il11c.s received fl-o~u tlie Political Agc.nts of JInrnrar a11cl Bickanccr, JIajor Walter 
:tud Captain Borton. 

152. I n  conscqurnce of the diWugl~t in tlie ncrthern portions of Rajputann, 
and the representations matlc. l ~ g  tlie Politi- 

Proglslume fcr wswn 187;-iH. cal Officers, ivllo arrticipatcd qrc3nt scarcity 
of fodtler for rattle, it 11m been deemed expetlient to divcrt the rctg111a~ coursc of 
the field season's operations temporarily into I he bc.tter-wntc~etl ant1 more fertile 
country west of Erinpnm, in l3eqrt.e Slicet XXl, 1)etwocn latitrldr 26' and 20" 
and longitude 72' an& 73", instcad of allowing the ~trork to proceed nortllwarcls 
into thc Bickaneer dcsert. This unavoitla1)lc rncasure tr~ill, i l l  sornc measrlrc, af(.ct 
tlie season's out-turn, first, as tllc-re is no tri:~ngitlation a\-ailnl~lc for thal part, and 
next, bcca~~se  the srale of snrley lnust ng:iin l)c rnninti~inrd on the standarc1 of 
1 nlile to tl~t. inch, to suit the linture of tlic ground in that locality. 

133. T l ~ c  party has thcrrforc 11t.m 1)roken into threr dctaclimcnts : the first, 
llntlcr tbe olficrr in ~ l l a r q ' ,  to ol)tsl'at~ in t l ~ c  y l ~ o u ~ ~ d  I~rt~vcon Si~nla  ant1 the 
pl;~inh, as wt~ll as the Cantnn~)lt,nts of I i :~s :~~ l l i  ant1 Sltl)ritlll~, nrgc.ntly call(v1 for 
by the 3Iilital.y ~ i r ~ t l ~ ~ r i t i t ~ s .  11nti1 the tri:~11,~111afion in U r p r ( ~  Sl~twt X,Y[ is 
snffic-ientl!. adrxncc~d for startinq more l~antls on tlrc. details ; the s ~ r o u d ,  unt1t.r 
tllc senior Surveyor, to triang~il:lte in Dcgrec Shc.ct X S I ;  aud the third, to coin- 
I'lvtr the soutl~ern half of Ut*grre Sl~t-ct XI1 in ilIartryar or .Todllport. territory. 
S o  Iwtter disposition of tlie party could be made untler the circunlstances. 

I > & .  I n  the reriew of the work of S o .  4 Party, whic.11, under the orders of 
Gorrrnment, llaf now I ~ w n  l ~ n k c n  11p and 

C'honpr~ nnd trnn*fc18 ~1)snrl)c~d into No. 7 Topoqrnpl~ical Party, 
it I\ as stated that T,ic~~tc.nnnt-Colonrl Deprer, Drpl~ty  S~lprrintt~l~tlcnt, 1st qmdc, 
had, from1 the :st October 1x77, reccirctl charge of thia 1,:lrty fro111 L i d e n a n t  
E. 1'. h a c l l ,  1: h., nllo, on t l ~ c  tcnninntion of t l ~ c  recess ant1 a:~ti\f:lctory corn- 

pl(.tion of all his work, ~ ~ r o c t ~ ~ t l ~ ~ r l  on fur- 
' T r d e C  0 Xo 9i6 dltrd 2nd Soreruber lli7. 1011qh on t l ~ c  26th of Fiore~nl~rr  135 j.* 

13.j. Lieatrnnnt E. P. Lcarlr, R.E., 11elil c h a r ~ c  of No. i l'arly for tllc past 
1 I l r r c  g(,ars, and I cannot too l ~ i ~ . l ~ l v  c-omlnt.nd t l ~ r  zeal :I tl c.nt-rc,v of thib ta- 
IlmnlPd offrcpr, who, ou all occasions, has talien a \rc~sp l(>urling 4 a r c  in crwy duty 



performed under his snperintcndcncc, and maintains cfficiency in tlio llighest 
depcc. The fair hill dramin: of the map of tllc Sirnla Extension Sumcy, as 
well as of tllc City of Jotlhporc by this officcbr, is of a very supeiior order, and 
most creditable to his industry and speciality in this important line of a sur- 
vcy or's prof cssion. 

166. Thc pnrty, as now re-modelled by the junction of t,he two cstablisllmcnts 
is shewn in the margin; and 

Lieutcnnnt-Culo~~cl C. C. Drpree, Dcputy S ~ ~ c r i n t e n d e l ~ t ,  1st gmde, 
i n  c l~;~rxe.  

I have cvery rcason to be- 
Lieuten:~ot E. P. Leach, n.a., Assidant Soperintendcnt, 2nd g r d c ,  lieve that, under the able 

OII fnrI,111g11. management of Lieuicnant- 
Mr. G .  AlcGill. Surrryor, 211d grade. 
,. E. S. 1' i \ t l i i~~son,  S I I ~ , W J O ~ ,  4th grade (returned from f u r l o ~ ~ g l ~ ,  Colonel Dcprec, it con- 

14th Nove~u l~rr  1877). tinue to render as good ser- 
,, 11. Todd, Assistant Surveyor 1st grade. 
,. J. H.  \Vilson. 3rd ,, rice as it has done since its 

s u b - s ~ r , , ~ ~ y ~ r ,  H;~bn M ~ I ~ ~ ~ U F I I I ~ I I I I  Dutt. formation in 1874. The 
,, 111.. JUIIII Kunl~. 
,, hluosl~i  Xusul Sllnrif. 

native agency of sub-sur- 
,, ln1:1111 SII:IV~C. veyors of both parties has 
,, I<,,II(* l'vrsl~ad. becn retained, to deal par- 

,, Mr. Jnmrs N:~ t l i ar~ i~ l .  
,, &Iuuslli H I I S ~ I I ~ I I  liak.;l~. ticuhrly with thc casy 

,, S I , , , ~  SII:III .  open ground in ltajputana, 
,, A t ~ u a  Singh. 

~ \ . R I I . ! ~ P ~ S .  
for which they are well 

3Ir. J .  A .  Vnndcrltatt, Sur~r!.or, :ird :.rdc, to No.  1 r l l r ty .  qualified. 
,, C. Tnpsrll. Assista~lt Snrvryor. 1st ,, to ,. 1 ,, 
,. JV. hl. Kclly, ,, to I"ore4 L)~l),utrnrnt. 

Rabn Hurhl  Sinah, Sub-Survc~or, to No. 6 Party. 

157. Thc area still remaining ill its allot,t,ed field of work is very large--48,092 
scluarc miles ; bat a consideral~le portion of this area is open, sandy desert, which 
cau easily and rapidly be stwveyed on the half-inch scale, with thc aid of wllich 
reduction possibly tllc entire agency may 1)e completed in about twelve years. 
The Indcx Map sl~oa-s tllc whole of the n7cstern portion of Rajputana, Bickaneer, 
Jcysnlmrre, Malwa, (Bnlmir), up to thc Siiid and Bl~awulpore Frontier, and part 
of Jodhporc, as remaining for survey. 

168. Sincc 1861 this party, originallyrniscd by Captain Geo. Strahan,n.~., has 
coinplctcd 97,885 sqnai-e nlilcs of triangulation, and 30,349 squarc milcs of final 
tol'ograpl~y ; also tllc large scale-surveys of ten cities and cantonments, inclnding 
thc important 26-in(lh scale surrey n-ith Estate boundaries cf Simla and Jntogh, 
thc contoured s u l ~ c y  of the Observatory Govcr~~n~ent  estate, scale 100 fect to 
the inch, and the partially-contowecl survey of the Simla eastern extension to 
thc Mahisu Range for thc l\ratcr-n-orlis projcct, on G inches to the mile. 

159. RIr. W. 31. Kclly has bcen selected for a superior appointment in the 
Forest Dc~~nrtmcnt, for nrhicli LC is ~rrell qualified and highly deserving. I n  conse- 
quencc of thc 1amcntnl)le prospects for llighly qualified and well-trained European 
agency in thc Survey Dcpal'tmcnt, owing to the chronic state of reductions 
ellforccd of late years, I llavc 11x1 great satisfaction in recommcndhg &rr. 
Kelly for that well-dcscrved promotion, whicll coulcl not bc obtained for him 
11crc. 1 liave coi~sidcrcd it a, duty mdcr sllcl~ circumstances to assist thc sub- 
ordinates of this Dcpart~ncnt, as far as practicable, in obtaining otllcr situations 
to l,ct,tt-r tlicir positions ; I ~ n t  it is at tlie cxpcnsc of the real interest and p f i ~ i -  
ency of this Dcl)artmcnt, in \\-liicll the training of candidates or probationers is 
a most serious ant1 exl)cnsire matter: unless young hands both in tllc senior 
and junior esecutirc brailrllcs arc constantly maintained, and trained up in 
all their duties, it is impossible for any Department to bc in a, position to meet 
the calls made on it. 

No. 8, TOPOGRAPIIICAL PARTY'. 

NUNDPDROOG DIVISION MYSORE SURVEY. 

Portiona or the districts of Dnaqsloro, TdrnkGr, 160. I n  my letter NO. 163F., dated 21st 
nlgeor~  a d  K U I ~ I .  May 1877, I especially reported the diffi- 



cult.ies under which the Mysore Topograpllicnl Sui~eylaboredin consequence of the 
famine autl drought, 
which during the past 
season has preTraile(l 
nearly throughout tho 
southem peninsula. 
Very little of thd My- 
sore country nrllich 
had becn triangulated 
and prepared for detail 
Survey ~ o d d  be en- 
terecl, and i t  was there- 
fore impossible for the 
party to carry on its 
work in a compact 
block or continuously, 
as so desirable. I n  

Strengtb of Party nnd Scnson's out-tnrn. 

Cnptnin G .  Strnlhnn, R.B., ncpnty S~~lxlt.. 2nd pndc, in rhnrge 
Nr. R. W. Cbcs; Sorvcgor. 2nd grnde. ... . . . 
,, R. D. Fnrrcl, , 4th ,, . . . ... 
,, I. J .  .Jonrcs. Assistnut survc~or, 1st PJC. . 
,, F. Kitchcn, .., 
,, W. Stntcsbory. 9 ,  ... ,.. 
,, J. A. 13t~rker. , 2nd grndc, ... ... 
,. W. NcNnir, , ,  ... 
,, F.Wl~itc, .. 4th gmde. ... ... 

... 
,, 13. L. Flomn~iog, ,, ,, ... ... 
,, G .  A Y ~ ~ i ~ h t ,  ,, ... ... 

consultation wit11 the 
In ndditiol~ to t l ~ r  nbore, nine stntions werc observed nt, cmbncing nn nrcn of 527 local authorities, cer- square milre, b ~ ~ t  the work cor~ltl not Ire complete&, m d  1,440 square miles werc re- 

connoitred und prepared for trinngulntioa. tain tracts were select- 
* On 4-iacb = 1 u~ilc, ecl in which i t  was 

comparatively easier to obtain water, provisions and forage; anrl dtllougll 
no more triangulation in advance mas absolutely required, i t  was deemed 
expedient to cmploy scveral of the susrcyors on this duty over nebv ground, 
so as to ease t,hc bacl parts of the country of any continuous strain for ally 
length of time, in any onc part, for water, carriage and food-supplies. No 
definite programme could, tl~crefore, bc attcmptcd under these unfortunate cir- 
cumstances; but care mas taken to ntilisc the establishment, and to keep it i11 full 
cm~>loymeiit,.in some way or other, in wliatcvcr ground it  was possible for t,he 
s~uu-eyors to enter and work. 

161. The total alum of final topography complctecl covers 1,465 squarc miles, . . 
Finn1 topognpby completed. 

of which 48 square miles, or thc Bilikal 
forest reserve, mas sumeyed on tllc larger 

scale of 4-iuchcs to the mile, and the rcst, or 1 ,d l i  square iniles, on the standarc1 
scale of 1-inchko the milc, in the districts of Bmgalorc, Tdrukilr, &c., of the 
Nundydroog Divisiqn. 

162. Thc season's tria.ngulat.ion in adra.nce of details covers 5,280 square: 
miles. Obscr~ations 11-crc taken at, 05 

Trisognlntion, kc. stations, from n-hic11 770 points werc fixed 
and 555 elevations mere trigonometrically determined, 35 linear rnilrs of close tm- 
versing on the 4-inch scalc for the Forest survey ancl al~out 1,4i0 square miles of 
rough reconnoissauce wcre also completed in tllc TBmk6r aud Kolar districts. 

163. For a short field season, durin: wliich the Sturcyors mere repeat,edly 
stopped 1)y cholcm, famine and want of 

Opinion of the s c ~ o n ' s  out-trim. watrr, ant1 the difficulties caused by the 
desertion of lascars and signallers, or carriers, tllc oat-turn of n-ork, zi,-., 1,465 

luilcs of topogml)by and 6,250 s(1llarc ~nilcs of triang~dation, is arJ 
muell as could renfionably ho expcctcd ; nntl it is most crctlitablc to the pa,rty 
that i t  rnaintainccl its ground nntler such tryin5 circumstances as thc exceed- 
ingly unfavora\)le naturc of tllc situation p ~ r l m t t ~ d ,  and was ablc to complete 
any work at  all. 

164. The total cost under all l~cads for. t,llc season's w-ork amounts to 
Hs. S(i,ii(i, n-hiCh is considerably brlom 

Cost o l  sennon's operations. tlic anticipated amot~nt. Grcnt efforts 
lverc madc to curtail cxj)enditurr hl evtbry possil~lc way, n.nd the transfer of tllc 
Assistant Supcriutcnilcnt, Licutcnant lIol)day, estimatcd for and intcntlcd for 
this sulrey, wan not carrier1 out. A furthcr and yet larger saving mas also 
ci~cTtc~~,mhen, a t  the closc of the field smson, Captain Geo. Strahan, M.E., in charge, 

+FneLioned by G ,  l;. 0. N ~ .  3R2, doted 2ith ol)taincd fur lou~l l t  to Europe, and o-a9 
A y r ~ l  lS i7 .  rclicrccl hy Capt:~in J. R.. 31cCullagll, R,E., 
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Assistant Superintendent,, attached to No. 9 Party, on tllc 2Gtl~ of i\pril 1,477 ; 
and s ~ ~ h s c q l ~ c ~ ~ ~ t l y ,  mllen this 1nttc.r oficthr * Sa~~ctioncd by G .  G. 0 .  No.  012, d:~tcd 9th 

October 1877. also obtained ~urlough* a t  the rlosc of t l l ~  
reccscl, ant1 1cl:t India on tltc 5th Novcm- 

her 1877, the remainhg of the two partics, Nos. 8 and I) (all not dcpntctl to fnnlinc 
dntp), were ainalgrnmatcd, n ~ l d   l la cod under 

C h a ~ ~ g c s  in the erccutivc superinlende~~ce. the charge of a singlc Depoty Sl11)crintc~ntl- 
cnt ( M i o r  H. R..Thuillie~*, R.E.) ; so that, instcad of four Executives and Assistnuts, 
which is t,he olndinn,ry coinl)lenient for two £1111 parties, tlicrc is but a t  prrscnt a 
single one, and tllc salaries of tliesc havc thus been saved to the Mysorc 
State. 

163. This, though nntloubteclly the lllost economical ai~angemcnt. for the 
Mysore State, is not ~v i t l~ou t  considcral)l(: danger to Chc interests and future 
prospects of t l ~ c  Survey, as a singlc oficc:r only, nu zits of no relief or pro- 
tection agninst coiltillgrlicics of any sort ; a,nd sl~ould hi health fail, tllcrc is no 
resp0nsil)le officer nny~rhere nc:rr a t  linnd, to ta,ke up his 'nties, or conduct tllc 
ordinary routine of t,llc survey. A second officer, or Assi.-tant Snpeiinkcntlent,, 
will therefore, bc fouud essential to be posted during the ensuing financial 
year. 

166. No definitc p r o g m m e  for thc msuing field season of 1677-79 can be 
given just now, as tlie country still labors 

Programme Tor season 1877-78. undcr the tlifficnlties caiisecl by thc famine 
and drouglit of the past two seasons. lIcxsnrcs hare bcrn adopted, undcr the 
advice and orders of the Cllicf Commissioner, to placc a t  the disposal of the 
Public \170rks Dcpa,rtment, for cl111)loylnent on local and farnine rclicf works, 
every Assistant Sturrcyor and Sub-Surveyor whose. serviccs can possil~ly 11e 

OIL l i a i i r i~~e  TFOI.~E-S. 
spared; and ililic Sun-cyors 

hIr. R. D. Fnrrrll, S~~rvcyur,  It11 gri~dc. from 1st November 18 i7 .  and 'lssistnnt Sul.reyorsy 
,, L. J.  P O C O C ~ ,  ,, .UII ,. .. .. ,, as dctailecl in t l ~ c  margin, 
., F. Kitchen. Assistant Surveyor, l * t  gradr, 1st Morelnber 18i7.  lInye tllns beell tmasfcrre(l 
,, ,l, A. 1?11rlcrr, 2nd ,, 
,, W. Oldl~nm, 3rd ,, 1st ~ c ~ ~ t ~ m ~ ~ c r  ,, " tcmporarily, ~vllilr ollc lras 

1'. N'I~itc, ~ l t h  ,, lht O ~ t ~ ~ b e r  ., bcen seiltI):lck temporarily 
., (i. L. Flemmiog, ,, 4th ,, 1st Scptcmbcr ,, 
,, G. A. I<nigl~t,,  ., .L~II  ,, to the Great Trigonornet- 
,, J .  3%. liennedy ,, 4th ,. 1: S L W V ~ ~ , ~  mllcrc he 

t ,, T. ICiuney, 1st ,, trnnsrerrcd to  the was urgently rcqldred, 
G. T Surrey. am1 one has brcil allowed 

: ,, J. TV. Jlacdougall, on furlough in Iuditi. fro~u 1st August 1Ri7. f ~~rlollgl l  in India from 
1st August 1877. $ 

167. Thus rcrlucing tlic survey eslablislimcnt tcmporarily for thc current 
season's work to tlic 

Blajnr H. R .  Tl~uillicr. R.R., Deputy S~~~wrintcndent .  1st grade. strength nlargi~allyuotctl, 
31r: R. W. C~CIY,  Su~.vcyor, 2nd grade. 
,, H. K e e l a ~ ~ ,  ,, 3rJ ,. VTII~CII  is less t,Iiall all 
,, A. JRIIIBS. Assistant Surveyor, 1 ~ t  grade. 0rdina ' l~  party, as oligin- 
., I\'. Stntcsbury, ,, 1st ., 
,, 11. T d d .  1st ,, ally cst,iumtcd for. Thc 
., W. JV. McNair, ,, 2nd grade, and eis Sl~b.S\~rrt.jors, iul~)~rtallcC of ~(lllal'illg 111) 

and co~nplcting tlic (letnil 
morli of thc smcral scctions of tllc past, season is rcry essential, so as to secure 
tlic result on wl~icll I)otll nioncy and 1al)or llare bccn bcsto~red. 

16s. Under tllc rccent orclcrs of tlic Governilzrnt of India, as pcr margin, 

No. 766, datvd tho 2 l s t  Decr~nl~cr 187;. 
it  has l~cen ruled, on the suggestion of tile 
Chicf Coi~lmissionrr, tliat only onc party is 

to be cmployed for tlie next year or t xo  in lIysorc, peuding t,lic recovcry of the 
tinnuccs from tllr sc.rcisc c~il'c,cts of tlic faininc. 011 the rcturn, tlicrcfore, of 
thc scvcral Surveyors and Assistants, as al)orc mmtioncd, from the fa~liillc dllty 
on mliicli they arc rngagcrl, such nllni1)t.r of thcm as will not, be rcquirc(l to 
makc up a full and cficicllt party mdcr  Major Tlluillicr are to be providc(l for 
clsca~hcrc. 

1 0 .  This will iuvolre t,hc rc-transfer to tho imperial cst,imntcs of six 
out of tllc nine surveyors or assistallti now on famine duty, and will form 



of necessity an extra charge in the Depnrtn1ental Imperial Budget. This t,rans- 
action, which has doubtless arisen from unavoidable circumstnnccs, i t  will be 
obvious, is exceedingly important to this Department, since it is impossible to 
depute our well-ti.ltincd establishments to Nativc States for a specified pcriod of 
employment, and to rcceire tlicm back again a t  a momcnt's warning, without 
deranging both our machinery and financial position. 

170. Such forest rcscrves as, in the opinion of the local Administration, re- 
quire early survey, will be taken up on the large scale of 4 incllcs to the ~ d e ,  
and, wherever it is possible, the regular 1-inch survey will also proceed to 
the extent of the reduced agency cmployed. 

171. Major H. R. Thuillier, R.E., now in sole charge of the combined parties, 
haling previously conducted both Topographical and Revenue, as well as 
Triponometiicd surveys, I have every rcason to believe that the naturc of the 
work required in Blysore will be fully carcd for; and when his estnblisllment is 
completed up to full scale, on the termination of the fapine duty, he should be 
reinforced by an Assistant Superintendent, as provided in the estimates. 

172. Tho Esecutivo Officer reports in the most farorable terms of all the 
Surveyors and Assistant Sui~eyors, 15.110 have, under exccptionally trying 
circumstances, performed their duties very satisfacto~.ily, both in the field 
and recess. Mr. McNair, as before, is highly distinguished by both superior 
ability and zeal for his profession. It is a matter of tllc utmost regret to me, 
that it does not lie in my power to raise this excellent assistant to the position 
he has so well earned. 

No. 9 TOPOGRAFIIICAL PARTY. 

NAGAR DIVISION, MYSORE SURVEY. 

173. This party Iaborcd under thc same di5culties and obstaclcs as No. 8, 
Topogrnpby in pnrts the Cbitnldroog and but suffered considerably more from sick- 

JIgsore d ~ s t ~ i c t s .  Trinngulntion in portion. of the ness, which, in various fornls, raged 
1)istrlcts of Nag=, Yysore and Hassnn. throughout thc Province of Mysore, 
coupled with the famine and pestilence arising therefrom. 

174. AS in KO. 8 Part,y, no definitc programme or systematic a,nd cont,inuous 
.- - --- -- -- procccdurc for 

Slraagth of Pan, and Season's oot.tum t,he scnson could 
be ndo~tcd, and 

Major H. R. Thnillier, a.E., Deputy S~~pcrintendent, 
1st g n d o ,  in chnrze, joinell 11th AyriJ 187;. 

Cnptain J.  R .  McCnIIa~h, R.R., Assi~tnut  Superintend- 3 4 3 ,i 
,,, .: s .- fl shifted about to 

ent, 1st qadv ,  officint?ng in chnrge. ... 
nlr. H. E. T. Kc.rl;~n, Sun-eyor. 3rd grnde .... 

- s o  2 :  the best atlvnnt- ... +: ,, I,. J. I'ncorI~. Sorvevor, 4th grade, ... . . 3 ' ~ ; :  e .  agc. Grcnt cf- 
,. J. W. 3lncdoo~al l ,  ~ s a i s l n n t  Surrcgor, 1st g r d e , o n  - .- .c Z; : 

70 ,dl3 a forts were made 
sick leave lrom 1st Bugunt 1 8 i i ,  i - 

,. H .  Todd, Arrirtant Surveyor, 1st grade, ... ,.. . . . 
,, T. liinnej., Asa i~ t ln t  Surveyor, 1st gr:~dr, . . . . . . . . . 
., W. ~ ld l ln tn .  Ansistant Surveyor, 3rd grnde. . .. ...... 
,. E. \V. Lnaserun, Assistant Survr~yor, 3 1 6  grade, ...... 

~.rsigned from 22nd >lnrch lHi7, 
., .T. 31. Ecnncdy, Ass i s tn~~t  Surveyor, 4th grade, ... ...... 

Sir  ?;II~-Sun-eyers, . . . .- 
TOTAL ... 4,311 

- -. . . -. - 

the capital of the Province, pointed out as a likely hctt,cr or less affected part; 
and his efforts m-ere so far succes~ful, that hc completetl tlic triangulation of a 
very considernblc area, and comincncctl thc detail survey ; but tllc planc-tal>lew 
wcro fairly l~cnten out of thc gronnd sul~scquently by cholcm and fcvcr, and 
were movc~tl to a more favornblc locality. By dint of hard hbor and good 
mnagcmcnt, detail work was commcnced, and succcssfully completcd in Stand- 
ard Shecta 1 G  and 17, and tlic better portions of Degrce Sheets I, I1 and XI 
were tliangidated : cide Iudex Map in Appendix. 



175. The total area topogaphically surveyed COvcrS 861 Squxe miles, of 
~vhicll tlie greater portion is in the Clital- 

Final topogrnpby completed. droog district ; the remainder, two emall 
&ached areas, in the Mysore district. 

176. Of trhn,dation in advance of thc dctail surrey, 4,311 squue miles 
was completed, and 1,480 square miles 

Triangulation completed in advnnce of toPo- mas reconnoitred, and stations huilt. Oh- 
w h y .  serwtions were takcn at  59 stations, 

.om which 1,371 points were fixed, and 328 elevations determined. 
177. Thc total cost of the season's work 

Cost of the season's operations. amounts to Rs. 69,061-9 undcr all heads, 
up to the 30th September 1877. 

178. The whole of tlle field opcrations were conducted by Captain J. R. Mc- 
Cnllagh, R.E., Assistant Superintendent, 

Opinion of the scnson's work. 1st grade, officiating in charge, to whose 
zed and detcrmination much crcdit is dne. The out-turn of find survey is 
small, but i t  13-oukl have been emaller still, had he not resolutely held his ground 
against the ever-increasing diflicultics caused by famine and disease; and I 

regret the loss temporarily of his sclvices with the party, by his departure 
on furlough* on the 1st of Norember last, 

* Vide G. a. 0. No. 912, dated 9th October as his linOmledgc of the counily and its 
1877. people mas of great valuc. 

179. Captain McCullagh was relieved of thc charge of No. 9 Party on its 
return from the field hy Major H. R. Thnillier, R.E., Deputy Superintentlent, 
1st gixde (who had prcriously been officiating as Suprrintcndent of tlie Great 
Trigonometrical Su-vcy d~uing  Colonel Walker's abscnce in England), on the 
11th April 1877, and he then received charge of No. 8 Party from Captain 
George Strahan, R. E., proceeded on furlougll, as has beell noted in the report 
of that party. Nos. 8 and 9 parties have now 1)een combined and formcd into 
one, with the object of reducing the estimates consequent on the famine. 

180. Both Captain Mccullagh and n'lajor Thuillicr report farorably on the 
good services rcndered by tlie Surveyors and Assistants who still remain with this 
party. Mr. T. Kinney, Assistant Surveyor, 1st grade, was transfcrred to the 
Great Trigonometlical Suvcy horn 12th May 1S77, and Messis. IT. Oldham and 
J. M. Kennedy were transferred temporarily to do duty T\-it11 the Pul)lic Works 
Department. Mr. E. W. Lasseron, Assistant Surreyor, 3rd grade, resigned his 
appointment on the 22nd 3farch 1877 for supcrior employmmt in tlie i\lysore 
Revenue Survey. Mr. J. R. McDougall, Assistant S u i ~ ~ y o r ,  1st 
obtained medical leave for one pear, from tlie 1st A u g ~ s t  lS77,as llisllealth 
completely failcd, and he mas unable to take any share in the season's \vork. 

181. The whole establishment suffered considerably in health, and for a time 
nearly three-fouiths of it was on the sick list. One man died from the effects 
of malarious ferer and six from cholera. 

182. The entire area triangulated in advance in Mysore by the two parties, 
now amounts to 10,403 squarc milcs, of ~vhicli only 2,326 square miles hare 
come under topogral~l~ical delineation as yet. The rcduction of t l ~ e  s t r~ngth  
of the esta1)lishments to allout one-half will, of course, more than double the 
proba\)le time for completing such an undertaking. Tlic dcsire of the lorn1 
Administration was, that the wholc sulvcy of 24,881 square miles, tlie arcs of 
the Pro~incr,  should 11c completed in 5 years ; but with tlie present allowed 
agency it is doubtful if sucll an undertaking will be accom~~lished in 12 years 
from the time of commencement. So much depending on local causes and 
climatic influences extcnding over such an area, I was unable to fix any speci- 
fied period within wlliclt so extensive a survey could be hrougl~t to a close, and 
the of tlie famine and pestilmce, which have devastated tlie Province, 
form n sufficient commentary on the usclcssness of making any positive forecmt 
of this nature. The ordinary progrcss may bc put down at 2,000 square miles 
er season, under favorable circumstances, by such a party. 



183. I t  is most tiesirable that due and proper progress should be mzae in 
carrying out this extensive survey. I t  is to be Iioped, therefore, that thereduction 
now rerommended on financial grounds, mzy prove only temporary, and that ir 
nuother gear or two the sccond pzrty m y  again be put on to tlie work, witl, 
tlir. view of getting it out of hand within a reasonable timc. The singlc 
estnl~lishuie~~t now authorised shoultl be kept in as full and effi:ient a st2te a( 
possil,le, iu order to secure a fair return of progress, and to keep the meat 
average mileage rate as low as i t  ought to, and may be, under proper manage 
ment. A srlrveg establishment is always the more effective, the stronger i t  ia 
ant1 the proportion of subordinates, both European and Native, sl~ould be care 
fully regillntrd by the cost of superintendence. Unless this is obnerved, the 
mileage rate nlust be injuriously affected ; and this is the great test of the real 
cost of a survey. 

184. The prospects of the present season in Mysore are declared to be much 
hettpr than could have been expected ; the appearance of the famine and pcsti- 
lence has disappeared, pasturage and cultivation is universal everywhere, an(\, 
except as to the partially-deserted nature of tho villages, the recent s~~fferinq is 
nowhere visible. Major l'huillier states that his work is consequently now pro- 
gressing as favo~ably as could be desired, and i t  is to be hoped that no more 
sickness will appear. 

CALCUTTA, 

The 26th December 1677. 
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A P P E N D I X .  

STATEMENT A. 
Showing progreas andpreseat cost o f  each Stcrvey d q ~ r i v  1876-77. 

-. 

Slrsrsra. 

---- 
.lo. I.-Gwnlior nnd 

Central Illdin 

,, 2.-l(11~ndesh nnd 
hrnbnp Nn- 
tive States .. 

,. 3.-Ccntrnl Prov- 
inces and 
Virngnpntntu 
Agency ... 

,, 4.-North. E n s t 
Division,Cen. 
t r d  l'rovitlces 

,. 6.-Rhopnl and ... xdrn 

( 
,, 6.-Kltdsi, Giro, I 

rind N6gB{ 
Hills . . . I  

C 

7.-Rojputnna ... ,, 

a 

RSY.BIS. 

- 

8(n) l7l(a) ,,. 1,661 58,633 
I (a)-arallor, M,~rar, null enrimno ... , 00 w, I"" aud 6 .  

1,568'1 ... . . . . . .  ... (b)-Chlttors. 

loMO"I(c) 

3.225(d) 

1.227'5(e) 

2.968.28V) 

2 " = 1  M. = 160 
1'' = .. = 369 
V' = ,, = 717 - 

1,246 

4,507.6(9) 

1"=1Y.=1,4,17 

... 4''- ,, = ,, 8.-Mysore 
1,464'6 

I 
TOTAL Iocludion coat or Mynore mrrq, i nu. 1.21.181. 

- - -- -- 
STATEMENT B. 

Professional res& a d  c n b e  o f  tAe Scamn's lrinagakrlion and at:ernga nu?nher of platte-table slation jxinga 
of detail suruey, Season 1676-77. 

Bonvnxn. 

- 

No. 1-Gwnliornnd Centrnl 
lndin, . .  

No. 2-Kltnndesli nnd Born- 
bny hstise Stntcs 

No. 3-Centrnl Pmvinces 
nlld Vizngnynta~n 
A p n c ~ ,  ... 

Ne. 4-North Enet Ilivirion, 
Cetltrnl I'roviltccs 

No. 6-Uhoynl nnd Mnlwn 

No. 6-Kltdai. Qdm, nnd 
N @ i  Hills ... 

NO: 7 -h jyuhnn  . .  

No. 8-Mysore ... 

No. 9-Mysorc ...... 

TOTAT* AFD M s ~ n u  

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

638 

... 

2.867 

) 
1 

2.046 
I 
1 

6,977 

- 
Nsunan 

01 
TsuroLnn. 

-- 
15 

59 

39 

59 

53 

69 

( ." 

) ,,, 

} ... 
1 

\ ) ... 

I 3  

1 ... 

187 

BQ 

357 

228 

615 

,,. 

.,, 

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

2.2 

... 

3.3 

.. 
... 

14 

--- . 

18(n)l 309(a) 

3 

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

,6(b 
'4(a) 

13,9 

..".'..' 
3.5 

' 3  " I  
I r ~ t a  

Mean Mvon Llnear Y r . 
W59on 1-  5575 1,. 

12.45011 2" 05;l.O ,, 2'. 
633 6,239 ... 4 8  

P - --=====-=.= 

1 1  

83 

96 

67 

127 

161 

79 ---- 

... 

341 

86 

826 

277 

768 

1.350 

1,292 

212 

,,, 

,,, 

... 

3 

I 

1'4(0) 
0.7(b) 

4.0 

'a 

2.5 

2'9 

4'4 

4 9  

... 

10.4 

77 

17 

... 

8.0 

8.9 

13.6 

19'6(2..) ... 

R 2  

7.8 

12 

1,706 

3.220 

13 

277 

27 

4 0 7 '  

6.4(a) 

5.7 

4'3 

. .  1.7 

1,265 

2.963 

4040 

4,228 

6? (i::) 
l h  (( ) 

... 

... 

51,242 

47,119 

Survey on 1" acde. 

2.1 o n l "  

5i::~:,'; 
3.2 on I" _-_-_ 

2.6 

2.8 -___ 

(0)-Includc~ 810'8 aquare rnlles on 
the Z' d o .  

(4-On t" tale.  

44,925 

61,067 

62,869 

34955 

I 

(a)-Gwnlior. 
(6) -Chitiore. 

1fi.1 linear Inilea of 'I 
Forest bouodorg, 

i 
2.0 on 1"  
9'4 uu 2" 

Pxanlind 
irr aitu. 

13.1 on 

7'4 on 1" 
16.5 on 8" 

pl on t" 

9 8 0 n l "  
4-92 on 4" 

. . 
8.1 on 1 , '  

(d-lncl~d@fl 7% .qWre On 
11081. I'=l mile. 

(n-Tnclodca W l l  s q u m  rnllea 
overhp. 

8gunre Miles. 
... (01-l"=lmile +L80'0 

Simla, 74 acres on o d e  of 
... 100 * . L . = l  ioeb 1 

... 6'=lrnilqJodhpore :2'6 

250 miles of route 

326 

111.1 o n l "  
953 on 2" 

84 on.i" 

G99on l"  
B.I on 4.' 

344.0 



STATEMEKT C. 
Comparative results of seasons 1875-76' and 1876-77, with general average mileage rates. 

R Q ~ C  per 
Raanena. 

-- ,----- 

vide ~ d . .  1179, dated 21st JU& 

18i7. ... ... ... 
Amount paid to Genernl Treasury, 

vide No. 1433, dated 14th 
August 18i7, ... ... 

Amnunt pnid to Oencrnl Trens~~ry, 
vide No. 1519, dated 7th Sep- 
tember 1877, .. . , . 

Amount pnid to Oenernl T~ensnry. 
aide No. 1637. dnted 5th October 
1877. ... ... ... 

Amount oaid to Genernl Trensuw. 

ns.  1 as. A. P. 
Scesou 1875.76 ... 1,838 1.475 3,86,332 20 2 2 

., 1876.77 ... ... 

- 

STATEMENT 1). 
Abstract Cash Accosnt oJ Moneys received fiom 1st January lo 3181 December 1677. 

D r .  0. 

r r d e  N;. 1809, dnted 13th ~ b :  
vember 1877, ... ... 

Amount pnid to General T r e n 8 o ~ .  
aide KO. 1995, dated 11th De- 
cember 1877. ... ... 

Amount poid t n  Genernl Trensury, 
wide Xo. 2116, doted 27th De- 
cember 1877. ... ... 

ITIYS. 

I -. - - - --- - 
H .  L. THUILLIER, Major-Geaeral, 

Surveyor- General oJ h d i a .  

Totol 
nmoun1. 

Rs. A. P. 

Amount. Amount. I Talal 
nrnaont. 

Jlcmorandnm shoroing the total amor~nt reeot,erable .from the iliap-sale &en& for aalea i q  t o  3011 
November 1877. 

- 

Rs, A. P. 

309 7 9 

634 12 101 

9 8 1 4  8 

8 0 8 0  

2,251 11 0 

2 2 2 9 0  

166 10 6 

74 6 9 

Iraus. 

-- 

... ... ... ... Mmm. Thncker. Spink and Co., Cnlentta ... .., ... ... ... ... C u m b n d  h r r n m m t  lkmkg. Gntrnl  Provincer, Knp.pur , . . 
TOTAL ... 

By T ~ a n r f e ~ .  Account. 

Amonnt poid to General Treosnry, 
@ids No. 86. dated 11th Jonunry 
1877. ... ... ... 

Am~>unt pnid to Genornl Trensury, 
~ i d e  No. 298, dnted 8th February 
1877. 

Amount pnid to Genernl Trensury. 
vide No. 613, dated 6th March 
18i7. ... ... 

Amount pnid to Genernl Treasury, 
vide No. 749, dated 2nd A p h  
1877, ... ... . .  

Amount pnid to General Trcnsury, 
aide No. 466, dated 28th Fcbru. 
ory 1877, ... ... 

Amount pnid to Genernl Trensnry, 
vide No. 932, dnted 2nd Blny 
1877. ... ... ... 

Amount paid to Genernl Trensury, 
ride No. 1142. dated 16th June 
1 8 7 7 , . .  ... ... 

Amount pnid to Geneml Treasory. 
wide No. l2i9, dnted l2th July 

... ... 
Aolount 1877, mid to Genernl T r e n s u ~ :  

Re. A. P. 
3,596 2 o 

83  4 0 -- - 
3.678 6 o 

RB. A. P. 

. 

To Map-aals Accrn~nl. 

... 
h l o n r e  in hnnd on the 1st 

Jn~mnry 1877 3 0 9 7 9  
Amonnt reecived from sun- 

dries ... ... 2,536 3 Oh 
Bnlco lly Nessra. Thnckcr, 

Vining and CO.. Boulbny. 
up to 3Otl1 November 1876 

S s l e  hy C~~rn to r  of Govern- 
mcnt Rooks, Nngpur ... 

Snlcs by Nessn. Tbacker 
Spink nnd Co.. up to 30th 
November 1876 ... 

Snles by Yessrs. Higgin- 
botbn~n and CO.. Blndrnr. 
up to 30th Novcmber 1877 

40 14 8 

2,251 11 0 

110 1 4  0 
Snln by Mr. W. Ddi, s u e  I 1 

cessor to tlbo Punjr.b R iu t -  
ing Co.. Lahow. up to 30th 
Nuvcrnhrr '577. 

Sales by Curntor of Govern. 
men: dovks. Sortb.\Vestern 
Provinces, AIInhnbnd '.' 91. 13 0 

I I 6,GiO 1 0  65 ) _ - - - I  



APPENDIX. 

Erlracb front, the Na~rat ive  R q o r t  of CAPTAIN C R A ~ T . E S  STIIAHM, ~ . a , ,  D P P T ( ( ~ /  ~ Y ~ ~ ~ e r i a t e x ~ l ~ n l  
i l ~  chavye No. 1, Gujalior a d  CenLml India Topographical Szwt;ry Purty. 

The count17 11nder survey this season was divided into two by the water-shed of I ~ ~ t l i e ,  
Remnrka nn country ~~lm~e.tnUcul.  which here rrlnu norlh-west ant1 soot,ll-east. The 
asolior Territory. differcncc l)et,\veen the two tracts t,hos divided is 

most ; the north-east portion being vcry flat and quite open, with seversl large 
towns and and fairly well cultivated ; i t  forms part of the plateau of l{ajpntinn, and 
is on an averqe  about 1,600 feet above the sca. Villages are tolerably numerous, and several 
are of large size, but still I sl~ould by no means call i t  a thickly-populated country; in conse- 
quence this, I believe, and not so much for want of water as I have heard stated, a con- 
siderable I)ortion of the land is not under cultivation ; the surface is more or lcss undulating, 
and i t  is t r ~ l e  on the l ~ i ~ l ~ e r  portion8 of the undulations the soil is generally rocky and poor, 
but still in the lower parts large wastes may be found, which to all appe:lrance woold repay 
cultivation. Almost every village has a tank, some of t,bem of very large size ; the water is 
uskcl pretty consider$,ly for irrigating the ficlds below the dam ; but thc water being conveyed 
ouly in channels dug in t,hc soil, the waste of water mnst be very great. Bring so near the 
water-shed, there are necessarily no large rivers. The Berach, a branch of the Bank ,  and its tnro 
tributaries, the Bignu :~nd the \\'ankli, are the only streams of any note. The change after 
crossing t.he water-sl~cd is very abrupt; instead of a fine, open, undulating, and almost level 
country, t,he wholc surface is intersected by water-cor~rses, which gradoall,y become deeper and 
deeper, a t  last forming narrow valleys enclosed by hills varying from 100 feet up to about 
,500 feet above them. The fall of the country is very considt!rahle; for the height of tbe Som 
river, the lowest point obtained, is 660 feet above the sea, shewing a drop of 960 feet from the 
1)lateao al~ove, in a distance oE 25 miles, or nearly 4.0 feet per mile ; and again from Binsi to 
Dariawad 17  miles, a fill1 of 860 feet, or 50 feet pcr mile. This rapid fall is, no d o ~ ~ b t ,  the 
cause of this int.ricatc hilly bit of country; for the lnrge amount of drainage rusl~ing for 
centuries down this slope of npwards of 40 feet a mile is, I should think, quite sufficient. to 
account for i t  all. The first 10 or 12 miles of this ground is more or less covcred with jnngle, 
and the hills being of an almost uniform height, the ditliculties encountered in surveying it 
were very great,. 

As you co~rtinue ~ontln.ards the ranges become higher aud higher, or, more strictly 
speakiug, the valleys become deeper and deeper, and plane-tabling could be carried on more 
or less; but the jungle on them is, if anything, even heavier than in the upper portions, 
and the labor of gctt,ing about m:~s very great, consequently, allhot~gh traversing could he 
dispensed with, progress mas still very slow. The drainage of t,he eastern part of this COUII~QJ 

is into the J ikhum river, a branch of the Som river, the course of wt;ich is from north-cast to 
south-west; to the west i t  all flows into the Som, which here flows from west to  east. These 
t\vo rivera, of which the Son1 is by far the larger, after their junction flow into the RIahi. A 
very large port,ion of this west,ern drainage is stopped by the Debar lake, descrihd 1 s t  year by 
Zicotenant 1IoLday. During the early part of the cold weather the overflow from thc lake 
forms no inconsiderable stream in itself, but what wit,h evaporation and irrigat,ion, little or no 
\yater reaches the Som from this source aEtcr December. Having fairly passed t l ~ r o u ~ l ~  this 
rugged belt and reached the low count,ry about the Som river, the country becomes far Inore 
o p c ~ ~ ,  with numerous villagcs and a fair amol~nt  of cultivation. Hills are still numerous, but 
thrg do not form large unbroken masses ; and DBnprpnr,  the Sbate to the south of the Sam, 
did not, as far as I could see, pre~ent, any very great difficr~lties to a surveyor. Nearly the 
whole of the season's work bclon=etl to M~J-war ;  only on the platearl above are found a few de- 
tac*hed ~or t ions  of Tonk and C:\valior, below the water-shcd, but  very little reventle goes direct 
to L I I ~  Uurbar of Ondcyporc, as i t  almost all bclongs to the Thakurs (or Haus) of Seldmbar, 
T3hfudar, Sinai, K n n ~ ~ r ,  L)ari:~.iv:~~l, Koribar and Bamorz, an.! 0 t h ~ ~  of less note ; alld qain 
hetwccn thc Dcbar lake and the Som are n, great many v l f ' y p  belonging to &allmins, 
who pny no revenue at all. r- 

Of tirst class forts we found none, nor any serontl-rate 'nnes vvr~rthy of melltion. nle 
Forts, tnr\.na rind rilica. principal to\vns ill or~lcr, :~c~'or~linp. to their size, 

:IW as Tollon.: Sal~iml)ar, Ilhindar. K i n ~ ~ r ,  
KorBl,ar, Dariawatl, Hnmora, nLt,irn, Ransi, all rcsidcncics of Tlralinrs, of whic.11 t,hc fimt 
and Rdrl~i hc1011g to fo11r of th? llpper s i~tcel l  llobles of hlcywar. l'he four first on the list are 
snrmnndcd I)y s wall, hnt are not of any inlportance as fortified placcs. Besides thesc mrhy 
mcntinnrd the tcl~sils O F  l ih~ .mla .  Irntal;~. Hoarn rind Londa. 

\Ire fot~ntl only two Imsscs horn t I ~ c  1ll:ltca11 tlo\\.n tc the low countr? which call lor notrice : 

I'masvr. 
onc from Hrinsi rnnning ahlost tl~~cb south to 1):~ria- 
wad and thence to 13Qns1vira in the Bhopal sllrvc.y, 

au it mug he ronsidcrwl part of n good line of communication 1~dwcc11 Oodcypcrre and 
138na\\.pinl. I shall report in dctail on i t  amongst the routes. The other paw frnnl S a l ~ t m b ~ r  
to Oorleypore, 1 ~h:t l l  nlso n ~ a k c  n special rcport on. Neither of t l ~ w e  Ibwses a n  t.(. 
:m\,crsrd by m r h ,  1111t all sorts of hnggngc animals cbnn ezqily pas3 through, laden. A few 



other mads throuzll tllc hills are shewn on our maps, but tlle,y are a4 a r111e prillcipally \\rood- 
"ltter*' l):lIh~, 01' only councrt ~lnirnport:lut plac(:s, aud arc not well known at all ; one is per- 
I lVs n.orth rlot'inz, fmm Dnriawad up the Ratin-Kankar valley to Anjeni, and thence thnbuyll 
tllc \'illages of Kllnrlin, Gurel uud Ghz~rla, to Korlibar I I ~  to Ratia-Kankar; i t  is a roug.11 
dul1gly roa(1, fairly level and cnsy for baggage nuimnls betmeell l{atin-Kmknr and Anjcl~l ;  
it is a mcr(> foot,pnth over thc llills, but, still ;~ccessible for Indeu camels with a little difficulty : 
froln Anjeni to Kor6har i t  is n good rond, but not fit for wheclcd vehicles of any sort. 
l):lria.\\.nd ;lntl S:~ll(mltar are connected hy a mad quite eaRy for bngpge animals; i t  lenves 
I)nria\vatl ill a ~cel-soulli-\\~est direction, punt the villages of Hawala, Arburo, and t,he small 
llalnlet of Dnra~r-ka-Khera, rm the Jdkhum river, through open country ; i t  then passes through 
high jungly hills, but  without any very formidable ascent or dcsccnt. Beyond the high 
llills the country is oudnloting, but still covered with jungle up to  the village of Y i n p l ~ r ,  where 
there is some cllltivation and n little open space. Beyond Mdnpur, agnin, is nothing but jungle 
I I ~  to hlritrisola, I)ut tl~euce to Sal~imbar tllerc are no more hills and but cc~m~arntively snlall 
tractfi of b11sI1 jliugle. 011 the plnteuu al~ove you can go nlmost where you like, either with 
or without a rond, nnd there is no necessity for point,ing out any pnrticular routes in this report. 
, I  l l ~ c  n-gnlnr lines of commuuication will all be noticed amongst the  routes. 

Thc Jdltb~rm nnd tLc Sam, already spoken of, were the only riverv met with;  the Beracl~, 

nivcrs. whicl~ afterwnrds becomes a good-sized stream, is 
l~cre of quite secondary importance ; when 

crossiug it marching up, i t  was no longer evrn a flonving strel~m, the water lying in large pdols. 
Neither thc Jrikhum nor thc Soln arc navigable, nor could they ever be mad(. so. 

I u  clas~ifying the ir~habitants, i t  is again necewary to divide the country into two by the 

111Lobitn11ls nnd crops. 
water-shed. 1'0 the nort.11, in the cultivated parts, 
the upper clnsses are all h j p u t s ,  but  the  rgots 

or working clwses are of the Dhikar, Ddngis and Kalmi caste. I n  the rainy season, Indian 
corn and jomar form the principal crops; in the cold wcather, wheat, barley and opium, of 
which opium is the crop from which the greatest revenne is obtained : from jomar about 
R*. 2 per becgah is levied, from whent and barlcy from Rs. 3 to Its. 4 per beegah, and 
from opium f m ~ n  Rs. 8 to Rs. 19. I n  the hilly country below the water-shed are only to 
he forund Bheels and Millas, these latter being almost identical with the Bheels; the Minas 
consider t h c m ~ l v c s  slightly superior, but t , l~e only difference any of us could ever discover 
between then1 was, tha t  a Bheel will cat camel and dligator and even tiger, whereas Minaa will 
not. l 'hey both eat cattle and all sorts of deer. 

Tl~ese Minaa must not be confounded with the Minas and Gujars of the northern parts, so 
well known, ns a rule, as cattle-lifters. These are allied to the Rajput tribes, and arc called Ujla 
(Anglice, clean) blinas, and have no connection a t  all with t,lre others I am speaking of, who 
are aborigines and are dist.inguis11ed as the Maila (Anglice, dirty) Minns. Nearly all the inhabit- 
ants  of the " P~IP," as they call their villages, met with this year were Minas ; only a few Ubeels 
proper were found near the Debar lnke. Very little opportunity was thus afforded of finding out 
the different clnns or sub-divisions of this t,ribe of the Minas. Lientenant Holiday obtaii~etl 
the names of ~cveral ,  v k , ,  the Buj, Briror, Katara, Dmmar, Mal, Bargate and Iiantlar. Suh- 
Survcyor Ahdul Sol,han gives another, viz., the Armor, which he says is the higl~est in rank of 
all and ;we distinguished in dress by wearing short drawers, whereas a11 the others wear thc 
ordinary " dhoti"; and agnin a Mina, not of the Armor class, greets one of this caste by unstring- 
ing his bow, and not with the ordinary salam and greeting of " Ram Ham." A mall may not 
marry into his o w l  clan, but must select a wife from some other one; but the Almor will only 
allow their dnoghters to  marry into the Bargate. A n  Armor may, however, take for his wife 
a member of uny othcr clan. T h r ~ e  ahoriginnl tribes :rll live in tlle most inaccessible count'ry 
amongst the hills; they never build regular fixed villages, bu t  inhallit a valley, cwh man 
b u i l d i ~ ~ ~   hi^: hnt wllcrc he lilies; this collection of buts, sornctimes extending over some miles, 
is called n " Prll," nnd a8 a rule the inhabitants of one " Phi" are all of thv same clan, I ~ n t  not 
necessarily so, for sometimes they ore curiously mixed ; they are all considerably addictetl to 
drink and nre very indeprndtwt. During any of their great festivals they are sure to I)e more or 
less imtnaicatcd, and it is advisable to  keep clear of them a t  such times, as they are apt to get 
quite beyonrl control, and v e r j  little is sufficient to bring them out under ammg against any 
i~ltruder. At  any time nng act $f oppression towards a Bheel or Minn \\,ithin a " Yzil" is sure to  call 
forth tllr rvar cry, which ecl ~ ~ i n g  I I ~  and d o n  the valley is answered all round ant1 speedily 
collects t l ~ c  others to the spot i t  then requires some little tact to smooth m:~tterc and prevent 
recoowe to arms. This happened more than once, but  never through arly fault of the members 
of the  pn~qy, Lut in cnnseqnenre of some camp-followers trying to  bully a JIina., in virtue of 
llip beillg attnrhcd to  nn Englishman's camp. These wild men, however, al~pcaretl t,o he open 
to reasoil, for they always d o m  when they saw that  t l~c re  was no intentional injusticca 
on orlr p s r h  nntl tllat oppression wonld not be allowed. On  the whole thcy arenot  v e v  
difficult to deal with i f  yo11 start fair with thcm, and if they clearly nnderstand that  yo11 du 
not Msh  t o  do them aoy harm. Althot~ph they are much dd ic ted  to  robbery, sending oat regular 
g.111gq to waylay merchants and rich tmvellern, no cape of roblwry occurred in any of our 
camps. They are essentially idle, and i t  waa very difficult a t  times to procrlre coolies; and 
wl~ilst. out a t  work, s Miua, when acting &s flngman, mould often run away, having previously 
tied hi" flag to  a bush to prevent suspicion ; netting this wide, they did not impede our surveJ 
opemtionn in any way. They cultivate the ground close to  thest.-eamsin their "Pdls," irrigating 
&em frcb~n the stwams 11y means OF Pe~viun wheels, and they oleo grow "jowar" on the I~illsides 
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by the proccvs of " Bhalrs" or "Sur ;" they cut down t,l~e junglo and burn i t  *hen crv ; a man t .h~n  
drills holes with a stick, in which he puta the seed without any further ~reperat ion of the 
grollnd. As a rule, t,hey sclect differellt places each yrar for such cultivation. On t h e ~ e  c r o p  
110 tribute is levicd. 'I'hry llrize tile Mowah tree* from the Rowers of which they &sti' 
their liquor. I n  every (' Plil" may be fount1 a dist,illcry, and when the flowers are in full bloom, Yoa 
see met], women and children collecling t,l~e fallen flowers. They almost invariably 610 abo* 
armed with bows and arrows, but scldom have other arms. Their bows are of bamboo, well bar- 
dencd in the Bre, and although short, are of considerable strength. The curious part of themm, 
t b t  the string i~ also a. strip of bamI)oo ; neatly and careh~lly boor~d a t  either end arc loopa of 
sinew, which catch in the notches a t  the extremities of the bow ; the arrows are also of small 
bamboo, with four feathers, strongly, but  rather coarsely bound on, and pointed with flat iron in 
the sllape of a spear-hcnd also bound on ; they are rathcr too heavy a t  the point, but fly fairly 
tl.111~. liron~ tvliat I saw they did not appear to be very sliilful shots, even a t  a range of about 
30 yards. 

Not,withstanding tbe amount of jungle 2nd the mild character of the country, 
therc are wonderfully few animals to be found. 

\Vila animnle. In l>laccs a few " Sambhar" may be keen, and bears 
are met wit11 now and t,l~cn, but  they are by 110 meaus pientifal. " Chital" were not even 
heard of. The small jungle four-horned antelope was seen in several places. Tigem and 
1eop:u.d~ arc scarce ; but 111p were met 1~1th in the " Dhankeri " juu,gle pretty frequently. 
r 3 illere is rcry fair f is l~i~ig to Oe had in the mpids of the Som and Berach nvers, hut  not much 
in the J ikhum river. With regar(l t o  the fi&, there is onc f:wt well worth n o t i ~ ~ g  and of 
nrhicll there is appal.ently no doubt-in all t l ~ c  streams which l~elong to the Bay of B e n d  
drainage, cven ill very sn~a l l  ones, tbe Indian t n ~ u t  is very ~,lentiful, and during March alld 
A p i l  call be caught hy dozens with f l y ;  wllercas they are a l ~ s o l u t c l ~  unknown in the rivers 
aud streams flo\ving to the Gulf of Cambay. Tile " $1ahscerJJ is to be caught in most of tlre l a ~ g e  

sides of the water-shed. 
Hobday rel~orts that  in the hills bctween Bedawsl-ki-Pal and Aujeni he 

Ni~~cmls .  
found on certain ranges large quautities of iron 
ore, and a little to the west agaiu, copper ore. 

I n  the days of thc Ral~tors these ores appear to have becn workcd, hut  no exact informa- 
tion abollt the time of working them could be nscertaiued ; they are not made use of a t  all 
now-a-days. 

Large qnantitics of tcslc were found in the forests, but  as they are in no way 

nccs .  kc. preservwl, the Minas and Bheels cut them all down 
when young, and few large trees are to  be found. 

Now and thcn a line rpccimcn may be found grorviug ovcr some sacred spot. The " Mowah" 
trees a,re vcrv plentift~l and are rn1~c11 val116d on account of its flowers, from which liquor 
ill large qnantitics is distilled; they also dry the flower and mix i t  n"th their b r e d .  From the 
fruit t,h(!,v c,xtr:wt oil. Thc male ba~nbon grows iu qua~~t,itice about the hills, more particularly 
al)otlt DidawaI-ki-P:tl. The '"l'euclo," or ebony tree, was found in en~~siderable qaa~~t i t i e s .  111 

nl:luy placrq the " Kinanch " (Anglice, co\vh:~ge) caused great annoj.;mce from the irritntiou 
callscd IJY the hairy pods, the nat~ves more particctlarlg sufferins f r o r ~ ~  i t  on their bare ;lrnlz 
and legs. " Jamalg~~ta"  (Croto,~ f i j l i a r , ~ )  is also to IJC seen more or less everywhere, but 
Ahdlll Sol)llan st:ltca that, bet~vccn the villages of Nar, Konthu, BIbopar aud Palsors, i t  was ill 
su(.ll clum~tit,ics t ,l~at the water in the streams w:ts onite impreg~~ated with it, and th:~t  he and 
all his men were completely laid up when workiug there. The inbal~itante also suffer greatlg 
in that ncigl~bourl~ood. 

l ~ i ~ l r s  by S116-S1rrr;r~or ABDLIL Soo~tax 011 the BAcel cln?.e of ~uejrn~xr. 

The tcrritn1.y of JIeywar is diviclcd into five porlions, known under the followillg names: 
Mcv\v:~r, Salll~an, Blcval, Katnra or K:tnt:w :tud J.I:~qva (.inglice, l~illy country). To the south 
of C+:~mra, nmr the l)el,:lr lake, lies the Sapl)an divinio~~, thc c:~llitgl of \vl~icl~ is Snllimbar ; to the 
uorlli oE this is t,hr BIeval district,, capital Knuor. The whole of :Katnm now no longer belo~iqs 
enticply lo Mcynar, t11c ~rrc!sel~t state of Pcr t~bgarb  I~aving foi,n~ccl a large portmion of i t ;  its 
:~nvicnt cnpitnl mas L'crt:~l)parl~, hut tho princil)nl town in t l ~ a t ~ ~ , x r t  of it, now belonging to 
Mcyrvar, is Daria~vatl. 3lcyrr:rr proper occupics the c e ~ ~ t r e ,  and i ts  capital is Oodeypore. The 
<:nulltry known as thc M : ~ g r s  inclntles a11 the Aravnlli range bot,h north nnd sonth of 
Oo(1eypore. The S:~l,~)an, JIcval, Katarn ant1 Rlagra divisions w e  occnpied I,rincipally by the 
Ijhecl tribes, of m11on1 t,hr Jliuas form one; they assert t,heir origin from the Rajputs, but these 
latter not a d n ~ i t  it. l'hcir cl:~nr (Got,, is their term for a clan) arc known LY the Armor, 
Dllj, niror ,  Iiattara, U:~rnnr, Mil, H~trgot nntl Kanclar ; the frat  is wlinowledged to Le the chief, 
thcotl~ers all p:iy hornage to them. 'I'heir villages are cdlecl " Pila" (the literal menning of wllich 
is an eml)nnkmc~nt, of :I t : ~ r ~ k ) .  To c~~lt , iwtiou,  tbcsc Hbeels, like all other aboriginal hill tribes, pny 
little or no atteution, hut make their living l~rincipallg Gy plundering ant1 cattle-lifting. They 
are ~cknomled~ed  to be hrnve men ; the followiog triplet I~eiug in praise of them : " Rani,iciio, 
H i ~ l i  jdio, M a ~ l a  k io ,  which freely tra~~slnt,cd menus thnt the offspring of a queen or of B Miua 
scornr ,lpnth. Eapeciallg i t  ie 8,matter of note that  no exhibition of feeling should be shown for 
t l lu~r  .o have been killed in a raid, but  a t  the same time the spot where any mao bae fallen is 



m ~ r k e d  by a pi!? of stones, each man n d d i ~ ~ g  to the pile as lie pnsses it. These piles of stoncs arc 
very constantly met.mith, showing how very frequently such casualties occur. Their chief wealtl~ 
c!oosists i n  the number of cattle they possess, and these are nlmost illvariably ~bt~aincd by force 
from their neigllbour. Every " Pal" is governed by a " Gammeti," whose power in that "Pil," 
is paramount, and who is misted by one or more ' I  Gaddas." They only appreciate the coarser 
kinds of grain for food, and altogether reject wheat. Thcy eat not only all wild animals of the 
dcer tribe, but also dead cattle, altl~ough they will not,, like all Hindoos, kill them. They do not 
touch opium which is rema,r!iable, living, as they do in a country where this dnrg is so universally 
used ; but they are very much addicted to liquor ; the women however, religiously abstain from it. 
They do not court marriage for their daughters, rmd only give them away wl~en men of their own 
:wcord come forward toask for them; in consequenceof this n great n ~ ~ m b e r  of unmarried women 
are to be found among them. When s marriage bas been agrced upon, the father of the bride 
takes from the bridegroom an amount varying from lls. 50 to Rs. 100. The Bheel women are 
very chaste. All tlle married women wear the " choli," or boddicc, but nn unmarlpied woman never 
does so. Among the Bheels the practice of woman-selling exists. 

The f o l l o ~ i n g  details were gat l~ered a t  Dariawad, the chief of which place m n l s  amongst, 
the second order of nobles of Meywar, 32 in number. The tribute or " chatuod" as i t  is called, 
paid by the Kao to Oodeypore is G annas in the rupee (the value of which is 1 3  Government of 
lndin annas), and in the event of one of his ryots failing t o  pay in his share, the Rao takes 
possession of his cattle; should the ryot be still unable to pay, his daughter or daughters are 
seized until the claim is satisfied. 

The only products which this country yields for export are gum and " ghee" (clarified 
butter), the market being Ahmedabad, which in return scuds to the fair in February, held at 
Beuesar Mahadeo a t  the junction of the Som m d  Mahi rivers, such necessaries of life as cloth. 
tobacco, cocoanuts and " g 6 r  ". The gum is principally used in dyeing cloth. The principal 
wood marts are Dungxrpur and Bansw6d to the south, Shalamgarh near Pertabgarh to thv 
east, and Bhervi to the north. 

On the northern bank of the JLkhom there is said to have been a very large Rathor city 
called Abisa; tradit,ion says i t  extended from the Karmohi river to the Kairrnalia hills, :t 

distance of about 5 miles ; this no doubt is a gross exaggeration, but a t  the same time oltl 
temples and llenps of bricks may be found more or less over this ground. From the fact of 
great quantities of bricks being found around the small villsge of Arbara, i t  would appear that, 
the main part of the city was on the junction of the Shkli naddi with the JAkhum river. 
I n  the valley to the east of the Kairrnalia hill is a very picturesque group of temples evidently 
connected with this old city. Bedawal k i  Pbl is also the site of an old ltathor city, and near 
this " Pbl" to the sooth, are tlie remains of a fine old fort beautifully situated on one of the 
hills in the midst of the forest ; this is known as SQlgarh. Other traces of tlre old Hathor 
i1i11:rbitants were found in these wild tracts, but these two are the most important. 

- - 

Ezlracd from the iVarrat+e Report o f  H .  Hons~ ,  Esq., i* chn,gc! ATu. 2, Khn~r r les l  and B~rnba,~ 
Nadice States T~po~rrzpplricel S~irecy. 

The country triangulated, 7nz., 638 square miles, lies principally in Degree S l~ce t  V i I I ,  a part 
Kemnrka on the c o u n t y  trinnplatvd. bring in Degree Sheet IX. 'J'hnt below the river 
Kbsndesh and BdLp~rrss , - -hmhs~ Nntive Shtes. Tapti, or 493 square miles, is revenue-paying, and 

the remainder, or 145 square miles, north of the river lies in tlie Sbtpnras. The former tract is 
hilly, the hills rising occasionally to 600 feet al~ove the flat and cultivnterl ground. Ahout 
halt' of this tract is only under cultivation, I,ut not very productive, " bajra " ant1 " jorokr " being 
the principal crops raised. The Agra and Bomljay road, still kept in good repair, int,crserts the 
trnct, hut the traffic is not great now since the opening of railmays. It was considered advis- 
able to triangulate this area closely, because i t  mill be fount1 inconvenient to run many 
traverses owing to  the unevenness of the ground, and t.he detail SUNey will bavc to be carried 
on in the ordinary way to a great extent. The piece of triangulation in the SQtp~iras is wilt1 
and mountainous, with few villages overrun with mild animals. On  one occasion when 

.%ngir. returning to his camp, Mr. Graham wan st.opped lry 
Virdcl. 1 %,%~a.  n coople of b e a ~ s  which made towards him, hut 
W'~RB.  i'lolrl& the klessies corning up just then, raised a shout 
Retiw6d. I C and the animals moved away Iris~~rcly. The prin- 

cipal villages in the triangr~lation intended for the 2' survey are marginally nottd, in all of 
which weekly markets are held. 

The country plnne-tabled on the 2' scale, lies hetn.een Iatitudc ST;,": and longitntlv 
? L O  

Hemnrks on the eounty plane-tabled. ;, ,,,. I t  is intcrswted hy the River Tapti, which 
enters it  at, t.11~ eoath-cent corner and passcs out. 

of the north-west corner, and is cut up 1)y .;t-rc~al tril~utnries, a i l . ,  t , l~ r  . h e r ,  illto which flows t.11~ 
drainage of the Sritpmas comingwithin tht? liniitr of 1)czrec Sheet V ,  thr  W Q ~ I I ~ ,  nori and (;irn:r, 
the Girna being the largest,. On  either side of the Tnpti t ,l~e ~ r o u n t l  is ronsidera\)ly I,rt~kri~ 
up with deep ravil~cs, especially near the j~~nrt , ions of the trilrntarics, w l ~ i c l ~  of courac inrreas~tl 
the labor of plane-tabling considerably; butfnr thi*, Dcgrce Sheet V wo111d have hce~) completrcl 
(luring the aeaaon under report. There is not rnl~ch oE it rem'aining !~t~wcvcr, only a b o ~ ~ t  35 
square miles. 



The llril~cipal towns and villr~gcs tiitu:~tecl in the a r m  ~~l :~r~c- t :~l~l 'd  on t l ~ c  2' sculc nre 
nnn~cul in t l ~ c  ITI:IW~II.  Kone of t l ~ e ~ n  c:ln 111'0- 

Tuw~ts ~ I N I  Cities. 1 b ~ 1 . l ~  h~ t.lasscd 60wns. but the f rnt  ten are very 
l.--.J ---- 

A d w n A .  I:~rgc villages,. TRwal 'alone hss a masunly nai l  
liannldn. s r ~ r r o ~ ~ r ~ d i n g  ~ t ,  hlit fast f : d l i ~ ~ g  illto decay. '1'111, 
Y,tna.ttd. first seven, esccld Nasirhhiid, have l'ust Oticcs wit11 
Clrri\valkLcrn. 
I<ir~ghc)t~. 1)ep11ty Post M:~stcrs :~ t t :~c l~cd  to  them, a11t1 ar(l 
L)I~sno~.a. connected I,y S:~ir district roads. 131111s:i\v~1I, 
A I I I I I I ~ ~ O I I .  Nnsiribbl,  Am:~lr~cr :lud C11ol)ra are t l ~ c  c-l~icf villagcs 
N61~1t,r. of tho tnllrk:~s of tl~c. s:rmc nnnics :md (he I~eud- 

~~ 

,Iu,,rt-~~rs of ~fanl la t ( lars  (a tern1 eqnivalcnt to  Tcl~sildar ill t l ~ c  North- l l~cstern Provi~lces),  I!UL 
the ~lanllnttl: lr  of N:~sirhbfid rrsidi:~ : ~ t  J:tlgRon ou account of i t s  11ei11g on the  Great I n d ~ s u  
l'etliusula llai15v:lv line. Yimal is the chicf ton.n of the  l'ct:~ (sulj-divisio~~ of :I talulin), \vherc 
tile &~:l l la l~ar i  or NailJ 'l'ellsildar resides. H e  is soljordinaie to  the  JI:~nil:~td:rr of Sanda in  revenue, 

nclt in judicial lli:~tters. There is also a sub-judge a t  1-6\ml, as $1-eli as one : ~ t  iinlalner. 
~ i ~ ~ ~ d ~ ~ h  a fiul>-judge exercises judicial powers over threc or four talnkafi, and is s11b01'- 

,lillatc ollly to the  District or Session's judge ; n~hile over every four talulias thore is an A ~ s i ~ t , -  
:\nt Colkctor. Bhus4m:~l is the name of thc I1rincil)al stalion of the Grrnt  Indian Pcn i~uu la  
~ ~ i l ~ ~ ~ ,  and the of ju~lct,ion of t.he Nagpore catension 1ritl1 the Griwt Indian Pcniusul:~ 
Itailn,ay maiu line. It is a flourisl~ilig place, and has llccn greatly i ~ n ~ ~ r o v c d  I)y the  companj-. 
It I,onsts of a ~ i i cc  I,uhlic gnrclen, :uld water is laid on to all the  I l : ~ i l \ v n ~  h u i l d i n ~ s  by rnrans of 
Ilil'cs, the  sapply hcing ol~taiucd from the rivcr l1:1lrti, a mile to the north of Bhusimal, raise11 

mealis of a steam-pump. I t  is tlie head-quarters of the Railway ~nagis t ra tc  also. A 
,.ompany has lately heen tnrnied to  ntilise t h r  watcr-ponrer of t he  l'apti, and tbe  requisite ~vorks  
\rill I,e established ncnr the rapids to  the nc~rtli of the  s t : l t i~~n.  The  company s h o ~ ~ l d  11rosper 
if economically n.orltcd, for the trade in cotton and Has is large. J:~lgaon is another thriviux 
Illace ; i t  is sitnated on t,he Railway line, and has two cotton spinning a.nd weaving mills, 11-orknl 
l ly  steam. The cloth turned out is good and has nenrly sapcrseded the  country ni:~~inf:~ctnre. 
'L1llere is also a, second class railway st,ation altd a dispeusary wit11 an assistant surgeon at- 
tached to it. An at tempt  is heiug madeto constrnct a 1:ikc to the  ~011th of the  village to sulrply 
water by nieans of piyes to the statiou; but. i t  is feared i t  will not succeed as there is too nlncll 
perco1:~tion. Dharangion is tlie lir:~d-qnarters of the  Khanclesli Bheel corps, commanded I)y 
SIajor 0 .  l ' r ob j~~ .  It is cornposc?d of Bl~eels, n,lio are only entcrtai~red for politic:~l reasons, as 
they generally malie mctched soldiers on nccou~it of their intemljcrate and indolent h:lbit.<. 
I n  a11 the villages nanled in  the  margin tliere are vernacalar schools, but  the  attendance is 
irregular. 

I n  thc Native States the principal to!~ns n.hirh come within the season's ol~erations are Raj- 
~ ~ u r ,  t,he capital of Ah-Rijpur, and Chota Oodeypore of the Statc  similnrly n:~med. The fo r~ncr  
i s  mider the jnr isdic t io~~ of the Political Agent  of Rhol>:(n~ar (Ccnt,rnl Indin Aqcncy) nntl 
the latter of Rcwa K i n l a  (BanIda Apcncy). l ' l~esc tonrnsarc not. protcctcd 1)s ivslls, nordo t111.y 
IIOSS~Y forts. Like   no st native cities their sauitsrj- armngcmcnts are most impcrfcct, 311d it, 
ir always advisable to  Iteep clear of them. The State  of Ali-116jpur. is mannged a untive 
Superintendent appointed by the Governor General's Agent for Central 111dia. 

Cliota Onrlrypore is sitnated on the  right hank of the  h e r  Or ,  which is dry in  the  l ~ o t  nentllcr 
: I I I ~  is surronncletl lry very d e n ~ c  j1111gle. To  the  son t l~  and east, al.wut G miles distnut, there 
;Ire l ~ r c t , t ~ .  high hills. T l ~ c  to\vn c o ~ ~ t n i n s  uo nice 1 ~ u i l d i n ~ s ,  1101. is there ally other aitracti,,ll, 
not even that  of sliort in  t'he sllrrollllding jnugle. A 1'0st Office Ilaa Ia(,elv ),ecn cst3111iSbed as 
:III esperimc.nt, whicl~ aiioold suc.c.crcl as t l~e rc  is none a t  Ii:~jliur, n,br :lt any "f t,lle lleigll~Jour- 
ing lwtty States. I t  was m o d  conrenicot for the party, other~vise Katol,  allout 511 lnilcs to 
the. north, \vould liavc hccll the  nc*arcst l>l;lce to post Icttc~rs. The. allcieut, cal)it,nl of Cllota- 
011dey1)11r was a t  &Ioh:~u, in l:~titndc 22' 3' 4.!)", ant1 longitnclc~ 74." (;' I.:JSp, description of wllicll 
was given last swsou by Mr.  D. A t k i ~ ~ s o n ,  Snrvryor, 2nd gr:atle. The prillcipnl vill:lgcs \,.hiell 

fall in the se:~eon's o l~en~ t i c~ns  on the  1" scale 
IN ALr-RA.ipITn. 

I;ll,r6li. 
lV:tll~~ir. 
Chnkt~~ldr~.  
Clln~~rlpur. 
A~aktit. 
1lI~:ilnm. 
Sorlrlan. 
P I B I I I I I I ~ I .  

IN CIIOTA OODBYPOBE. are 11:lmcd in the margin. I n  t l ~ e  A l i - H ~ j I l u  Statu 
I<nrr.int. all, mcel)t. S o ~ ~ d w a  :111d PIIIIIIII~I, ~1.e  t . h ~  llea(l-(lllnr. 
l',tt~~v:~~I. ters of 1'h:lnad:lrq :I title c.qui\.c~le~~t t o  Tcllsi\dar ill 
PnoTecrE,, l.llnrme. Ih'itiah trrritol:)-. Silnil\va :11i(1 I'hnl~n:~l a1.e t h r  

chief "jagir" vill:~ eq,tl~c- Tlial;t1r1: I ) ~ i l l ~  rClati\ree (,f 
Ktttltitvzir~~. 1 
r\ll(tb\vhr. the R:~ja. 111 ~ I I C  . : l ~ ~ ~ t a - O o d ~ ~ ~ c ~ r c ~  Stntp, KnIPnnt 

:~ntl l'iinr\~:~r : ~ r c  the t1r.u most iml~or(ant villagecl a,G 

f:ll' as th:rt Sta te  conlr.s within the  ol,el;lticlns 
No. 2 Party, and each is the I~cad-clu:~rters of a T l ~ a ~ ~ : t d : ~ r ,  (Ile parg;lli;ls are silllilarly uamNl, 
h;itl~iwhr:~ : ~ u d  Jfnt1in:u are the srnts of two ~~ro tee tcd ' l ' i~nk~~rs ,  t l s i r  '(jnCSirsV l>r.iup (\cnign:ltell 
IIJ- simil:~r Ilalncl;. The TII:ILLI~ of Ai:ctl~n~:~r is :I millor, aucl is n l ~ l i ~ ~ . d  to rcsi(le at ~ ~ ~ ~ l ~ ~ ~ ,  f,,I 

his et111c.;tti1111, ~vliile the Slate  is mnnagcul I)y the  Dcn.au, otherwise ~ ~ ~ ~ ~ ~ i ~ ~ t ~ ~ ~ ~ ~ t  of ~ 1 , -  
1Cnjl111r. 

A ~ I O I I ~  t . 1 1 ~  r~~~l.tlivrn I~o~u ld :~ ry  of the area ~ ~ l a ~ ~ e - t : ~ l ~ l ~ ~ l  ou t l ~ e  1. sr:llc, t,llc sol1t llcnl slollc 

I I i I I -  n11r1 ~nt*rr*. of the Vi~idhyils s t~ .e t r l~es ,  ant1 I<uttan J I i l ,  tire 
?& \ V C S ~ P ~ ' U  cstrcnlily, just comes wit]lill the ovot- 

III~,. T11is ~ n o ~ ~ n t s i o  is 'z,1 4 6 1  f i ~ t .  : I ~ I O \ ~ V  n~c:lli s c : ~  level : ~ t  tile I)oiut \\.here tllkb tcnll,lc stnll+, 
( 1 1 t 1  lli~s l1t.1.11 t l~ i s ,  r l* ( .~~~n~r ic~ id~* i l  1'ot :L * a ~ ~ i t : ~ r i ~ l n i  for I I I ~ ( I ~ ~ ,  i i*  tllerc, is a fail.-bizcd plllte311 



~bnd plellty of good mat,er ; but  the snggestion nrasnever carried on(.. ie i t  is co~lsidcrcd rnnlnriou*: 
:kt cert:lilr times of t,he year. A l o ~ ~ g  the sollthern boundary of the trat-t under dr~cript~ion, the 
Ncl.l)lldfI:~ lio\\'s ipnrt only coming within the smson's ~perat~ions) throng11 a dccp, Ilarr(n\. gorge, 
or.c!rlool;rtl ( ~ I I  eif her side by frowning precipicat:s and high peaks, ~,lric:h are I r c ~ ~ ~ ~ c n t l y  i~rnttc~es- 
i b l e .  TIIP intcrn~edi:lte tmet, i. e . ,  thc e o t l ~ ~ t r y  lying betmeell the Vind11p.l and t.11~ hills 
st,rctchilla : I ~ U I I ~  the Nerbudda, is romposrd of low ranges of hills \vit,lr int,cr~nctliatc vnllcys, 
all illllabitcd n~rd cultivated : and to t,lre nortll of (:hota-Oodrypo~.c. thcrc. are esteusive jungles ill 
whicll a few 11cnlts rise abruptly t o  s considerd)le height, making admirable poi~rtu for tlre plane- 
tabler. 

Roads. The Ixincipal lines of comml~uiration takcn up 
or rontinued during the season under review arc 
in t , l~r  2 '  scnle work fro~n- 

1. fiialkiil>nr i n m e s t  Berarto Dholia, 19iB Nasirribrid, J:~lgiiou, Dl~nrangiou and Arndner. 
9 .  Jlaijce to B:irhnnpr~r ill the Cent,ral Provincen, nin'bIl~asamod, Jal*<on. Saudnand RLver~ 

cro=h Iht, l':~l)ti river by rnc;lns of a ford or ferry, according to Lhe season of the ycar, near 
nor;i\\.nl 1)etxvt.e~ J:~lgBon 2nd Sn~rda. 

3. l)hrili:~ ** id ~rn:t lner  and Chopra, Dhonlid and G d a  Ghati pa= iir t.he Sit,puras t o  
IndOl,c, ( . r n s s i ~ ~ ~  the river Tapti by ford or ferly, according to the dcpth of Lhe water, a t  
Nill]fio\\.l~d~~, I~rtwcen Arnalner end Chopra. 

-1. Hirhunpor ui~i Saoda, Yiwal, Chopra and Thilner to Shirpnr. ' 

?'lie al>ove are all good dixLric*/ rt~ads a11d are kept ill fair repair. The Great Indian 
Peninsula 1i:lilway line also passes t l ~ r o i ~ g l ~  the \vork and needs no remarks. 

I n  the 1' \\.ark comprising ,,arts of scvcml Native States, t l ~ c  l)ri~~cipal roads arc from- 
( ]  !. H b , i l ~ ~ r  of hli-llbjpnr [J~nrdli, Clinlctalcio and Kawint  to BhSksr, wl~ichliesin work 

.zssigllctl to t l ~ c  (inzer:~t Party, (irest Trif io~~o~netr ical  Survey. 
( !.) 1l;ijl'ur of Ali-Hrijr~ur ,,ii \\-iilpnr t o  ('haktalao where i t  meets route NO. 1. 
(3. H;~jlmr of Ali Hrijl~or vid Urr~ri l i  to S o ~ ~ d w a  and Bl;~thw.ir. 
(-I, .)  I<i jpur  of Ali-R:ijl)or to ('liotn Ooll,~yl)ore and thence to Dahoi, the terminus of the 

C;aek\l.;~r State Rnilway in work of Guzc~rbt I'arty, Great Trigonometricul Survey. 
(5 ) .  C'l~otil Udeyur eid l'inwnr L U I ~  I<a\\.int to Haf. 
( 1 ; ) .  R:ijpur of Ali-116jpur a i i  Khatali, Ghora and Bori to  Sirdarpur, in work of NO. 5 

T o p o g ~ ~ ~ l i i ( ~ a l  l'arty. 
( 1 ) .  Ildjpur of Ali-Rijpur via" Bh8bl.n to Dhawad in work of No. 5 Topogralil~ical Party. 
(x) kkijpur of Ali-KAjpur nii Snrwa and Pinwar to I3aroda in (inzcrit. 
, 9  . H i j p l ~ r  of Ali-Hajpur I ) ra~rc . l~ in~  off in route No. 8 from 1'611war to Kolali in  work 

u ~ ~ i g ~ l c d  to Ch~zeri t  Party, Great Trin.onoinc~tricnl Survey. Of these ron te~ ,  S O Y .  1, 2 ,  'la, 5 ,  1; 
al~rl 7 are important (the others being oE secondary note) nnd arc practic:rl)le for wlleele(l 
convej-ances. 

Rivcra. T l ~ e  following rivers f:tll in tlrp season's opera- 
tions, but none of them are novigal)ie :- 

In I - i~ i ch  stole work. 

1. Nerbudda, flows through so~~th-cas t  corner of S t a ~ ~ d n r d  ShcclD8, a b o ~ ~ t  6 miles, throug11 
a deep p r g z  overlooked by lofly l~ills which are very ragged and covcrcd with dcllce jn~lgle. 

2 .  Ilathni river, wbich cnterx the nortl~crn limit of w41rk allot,tcd to NO. 2 party in 
S tn~tdar~ l  Sheet 26, latitude 22" SO' ,  Inugitutle 74" . ? . I 1 ,  and flows s ~ ~ ~ ~ i l ~ - s n ~ ~ t l ~ - \ v e . i t ~ ,  under 
Kllatiali ill Standard Sheet 2 5  ; 8 m i l c ~  P O I I I ~ I  of ~v l~ ich  it takcs a sn~~thl-r ly r o ~ ~ r s e  : I I I ~  enters 
Stantlard Sheet KO. 28 inlatitude "2" 7', lollgitrlde 74." YO'; i t  joins tlrc il'erlr~~rlda in latitutle 22" 
2' 17" and l o ~ ~ g i t u d e  74" 20' 43". The Hathni derives its name from a rock s t  its source 
rese~nbling an elephant. 

8. A n k k  river, takes its rise xrnnng .uolnc low l~ills in l a t i t ~ ~ d e  22" IS', l;ln,nitnde 71.O 10 
al)out 5 miles west of Rajpur, and after flowing south-south-east, joins the I iath~ri  river ebont 
Y miles north of i t s  junction wit,h tlie Nerbuddk. 

4. H e n n ,  takes its rise nc8.t tllc village of S ;~~I~l ,a ra  in latitude 22' lo', lon,nitnde 74' 19', 
and after flowing under ~hli lm(# allll I 4  rni l~r  south of l'inmar iu a \vcstcrly direction enters 
t l ~ e  wurk oE the Guzerit lJartY <.n I:ltitu~le 25' 7') lo~~gi tudr  7.1,". 

5 .  li:va, rises in hills 2 miles emt O F  ( i cn( ln  village, latitude 22" 3, lo~igi t l~dc 7.1; 19', 
and passing Eiaaaut joins the 1fer;tn closc to Zclaw:~t villige in Intitudr 82'  9', loi~gi-  
tudc 7-1.' 1'. 

6.  Suliar, t.iscn uear Ikdnri v i l l q e  in sonie clevatcll ground ill  lat,itudr 22' 27', longi- 
tude 74,' 23,' t ~ n d  after flowing in n sonthc!rly rlin,rtio~~ as Far ns h j p l ~ r ,  sweeps eastwards a t  
right allglos and joius Ihe FIaihni in In t i t~~de  22" I:$', longitndc 7-1" Y4'. 

7. Or river, l i ~ e s  nrnr Bhibrn, the principnl village appertaining to the parfiatla of the 
rnmc llanlr in the r\li-llijPllr Statl.. from ;I ~~ le t , , au  of tile VindI1y:r range, an11 Ro\\-r; due south 
al)orlt 9 miles ; tlre~r t:,krs a turn r igt~t  :illfiles wc:rtwartls, tvhic.11 cooree it fo l l~ws  1'01. I6 miles, 

lien il tlivrrgcs to south-mr81,:~g filr :IS C!llcta Oo(lcvllnrc., \ F ~ I ~ I I ( ~ ~ '  i t  lln1ms ill :L r ~ l ~ r t h - \ v ~ . ~ t  dircc- 
ti011 to tlw lilrli( Of work> and clllen tile area ;rllottetl ~ I I  t h ?  Uuzcrbt IJarly i l l  latiLrldc 2.'" 
i0', louziiudc 74". 



9. -\ni liver, rises close 1.0 Ratanlnil  mountain iu the  Viudhyaa ; c n l e r ~  n n r t l ~ e r ~ ~  limitap- 
mor!; in l:~Litr~de 2%" 50', Iongitlldc 74." 8', I;eepillg n south-west direction till i~ runs  in lo  a 
allotted tn  the  Guzer i t  Psrt,y and j o i ~ ~ s  the  O r  river s ~ ~ n l c  miles off. h i ,  

9. Bhnrej river, elltcrs Ll~e uortl~crn limit of work in l a t i t ~ ~ d c  22" 90' and l ~ n ~ i t n d c  7C of 
and keeping :L sout,h-wes~. direction, flows into \vorIc alirjigued t o  c;uzcr6t l ' a r ty  i n  lab-  
Iude 2.'" 26', lougitudc 74;. st 

e 
In 2-iuch W,I lr: Z L ~ I I I , ~ .  

1. T:cpti river, entcrs t he  present season's operations near Rornwnl, situated h a l f - ~ a ~  
hetwet~n Nasirbl~;i~l n11tl YBw:tl, and r1111ning \\-it11 \,cry litt,le tlt:riation a l~noq t  due west, flows 
into 1)cgrcc S l ~ c ~ t  T I 1 1  111n1cr the \\,ell-l;no\sn ill111 anvi(.nt \,i11:1ge of Th:iln(-r. 

2. ~ \ n r r  rivrl-, rises ill I I I C  ~ r i t p u m s ,  as  alrestly (IescrihetI in L I I ~  report of sea-on 1875-75, 
and joins t he  '1':~pti a t  l'iloda vill:ye, a t  t he  trijunction po i l~ t  of t he  p:lrg:lrlas of Cllopra, 
Shirpur all11 1\1n:l111er. 

All Iarfic t.ril)l~t:~rics O E  theTa1>t,i, flon.ing inlo tha t  river from the  e o ~ t h  ; bllt 
as very s ~ ~ ~ a l l  ~~or t io l l s  of tllese riv~brs 11a\.e L,:I.II sl~rveyed, a proper descrip- 
tion 11f e:~ch \\,ill be ~ i v e n  ill a f u t l ~ r c  r e ~ ~ o r t .  

'I'hc iillabit:rnt,s oF l i h a ~ ~ d e s h  il;'tlle rereollc-l~:lyil;a portiona I1ci11g el~irfly Rlnhratbs ,  

~ l l l l l l l ~ i t : ~ l ~ t ~ .  tlleir m:t#ll!rrd nlnd costoma. nee11 no  articular ~rotic.c> ill a ~ I ~ I I B ~ I  lilie this ; those 
in t l ~ e  N:it,ive Stntes u!ldcr ~.cvic\v are cl~ietly Bllecls 

a ~ l ~ l  Ill~ecfil:~las (111e l:~ttcr I)r>il~g :L cross h e t m ~ c n  a ltajput and ;I Hl~ecl t r o n ~ : ~ ~ ~ ) .  The  lllleelalas 
:Ire an  i11d11strio11s :~nd  :L I lc :~c~. :~l~lc  I.:I(.I?~ ; I I I ~  : ~ rc  t l ~ c  princil~al cultivato~.s. ~ ' I I ( !  I{brc:ls, LOO, a re  
quiet : ~ n d  onlerly, excepl to the  nnrth of R : i j p ~ u  in  thc  Chnndl)ur and B~AI)I:I I,arxarlm of 
. \ l i -R: i j l ,~~r ,  tvhcrc t l ~ c y  :Ire co~~si t lere~l  :L m ~ ~ r i l c r ~ ~ u s  and treacherous lot, r c ~ ~ ~ n i r i ~ l ~  all tile tact 
i ~ u d  C I I C ~ ~ ~  of the Dewnu to  keep tlrenl in order. All g o  a l ~ a ~ a t  a rm14  wit11 I~o\vs : ~ n d  arrows, 
:uld a t  5U yar~ l s  tl11.y :!re d~.atl s h ~ t * ~ ,  of \ \rl~icl~ a b ~ ~ n d a n t  11roof is prewnt  in tile c .~*ul~try  I~e ing  
:ll~nost 101:~Ily ~ l cvo i~ l  of g:Lmls, n l t h o l ~ ~ l r  c~,vcrcd with j u ~ ~ g l e  and fairly well wntered. tit 20 
or JO y:~rds :L Hllt.l.l will s m d  his arn,m, of tvhicl~ the  'sllall is G incl~cs l o ~ ~ g ,  I~c ing  H : I ~ ,  and the  
cdgeq :IS sh:~rp as  a r:lzor, rifiht t l ~ r o ~ r ~ h  n l e ~ ~ a r d  or a I,c:~r. 'I'l~is nr:ls d o ~ ~ e  I:~st year on three 
occaslonu. The p ~ ~ o l ~ l ~ :  of AI:itIlrv:~r are esclusi\~cly Uhrcsls and no bcttcsr tlln11 sevagc~ .  The 
men are 11erFrdly nude and t l ~ c  \v<mien wear o l~ ly  an apron consisting of three or four " ( i ~ ~ f ~  " 

leaves, I l l 1 1  are laden wit11 t r i l~l t r t s  of all ~lcnc.ri~t,ions from their hmds to  their loins. 
and fruni (heir ltnees to t,l~cir tol's, 111thir : I ~ I I I S  : ~ r ~ t l  1il)grrs l,cin:: silnilal.ly d~~cora t~ . l l .  

Sli(.~lc Omar, SuI)-S~~rucyor, who s ~ ~ r v c y e d  Rlith\var :~nd  the  N e r l ~ ~ ~ d d i ~ .  AS I I I I I C ~  of it fell 
iu t h ~  I I : I S ~  t,\vo S~:ISI,IIP'  I I I ,CI . : I~~OIIS ;~Sler i t  culcrs t l ~ c  hills. says : " t l~e re  is a cc:rt;rin cl:~ss of lllcll- 
tlicants or Ciusains, styled Parli;u~~:l Ili*is, \\rl~o corllmencc t l ~ r i r  ~ i l g r i ~ n a g c  f r o ~ n  any shrine on 
the  Nerl)utltla, tr:~vellil~g up (lnc 1)anl; :ls S:L~ as  Am:~rl;antak a t  i t s  Noorce. a n ~ l  clown the  othcr t o  
its rnoulh near liroacl~, n ~ l ~ e r ~ l  t h ry  cross ovcr and return to  t l ~ e  smne s l ~ r i ~ ~ e  n,hence tllo!. 
st.arttttl, rvhrn t,llcy retsornlnellcr t , l~e  same j n ~ ~ l r ~ ~ r y ,  a l ~ r a ~ s  Itecping close to  the  \vatlsr's edge. 
and tlrinking no malrr 11ut that  of the  ri\,rr. The llhrels n~llo dmcll OII  l l ~ e  b:~nlts of t h r  
NerGutlda. ~~artic-ulnrly thosr of Lhsan:~ in t,he I )a l~i  Stnt,e, have a greJl. a\ ,e~sion to t l ~ r s c  rncn- 
dicnnl.~, 1vhl1111 t11r.y rob and scizc, wlrcw thcy call tlo sn \\,it11 i ~ l ~ p r ~ n i l y ,  s ~ ~ l  nllcr m:~king tlltsnl 
stark I I ~ I ~ c ~ I ,  h)rce t l ~ c ~ r ~  lo j n ~ n p  and d:l~lc.e for thrir amurt .~ncr~t  011 t,i113 1101 sand, t . o ~ ~ c l ~ i n y  
then1 up \~ i l . h  t l ~ ~ ~ i r  nrrolvs if they hesitate, a ~ l d  tvuuodiu,y t l ~ e ~ u  ~;~t , l rer  sevcrrly a t  t imes; tbta 
Bl~ecls Ilcing ~ ~ r ~ ( l e r  t.11~ rffect,s of l i q ~ ~ o r  or toddy s l~ow little n11,rcy.'' 

IurreOible :tccounts arc! given of the B11c1:ls ~ , r a c ( i s i ~ ~ g  sorcery dnr ing the  " f I o / r ~  " and 

Sorecry nttiol~g l l w  13l1~1.1~. '.Dtisrra" l'csliv;~ls, for instanc-r, \\,alking ~III.OII:PII t , l~v 
firc rind nut Ijeing I~urnt , ;  Ilolding a red-1101 I)ar of 

irou in their b:~rc hands autl licking the  same n.ithorlt hur t ing the t o ~ ~ g u e  ; taking n rul)ce out 
of n pol of boiling oil,antl l , l~e  lilie. The first, vi:., t ha t  of w:~lltiug t ,hrougl~ the  lire 
and 1101 get t ing I)ornt, came 1111,ler ol~serv;~t.ioo ofLcn(?r than once. 0 1 1  the  5 t h  h l ~ r i l .  \\.l~en 
e~ lca~npcd  a t  K I I ~  village i11 t , l~c  l i m l t l ~ ( ~ t  1):1rga11:1, a l ) l ) r r t : ~ i ~ ~ i ~ ~ g  to Ali-R:ijpur, Mr.  IIorst 
WLS t ~ l t l  by n l r  Gralram of certain I3lrccl priests n-llo c11111tl m:~l;e I ~ e o l ~ l e  go  t l ~ r o ~ ~ = h  lire. 
r l Ihcy wrrl! accordi~lgly sent for : u ~ d  :~Clcr a gre:~t, dc:~l of persuasion nut1 t h e  offer of a rupee: 
I.hep very r e l ~ ~ c t n n t l , ~  rone~~ntctl ,  alRrming t11at the  t , i~nc was i~ l :~~~sp ic ioos .  A Ilok~ : I ~ I . I I I ~  4 
feet long a ~ l d  18 incl~aq \vide aud the s :me  in dc l ) t l~  \\,as d l ~ g , y ~ l d  ~ ~ F t e r  being \\,ell h?:rted wnk 
I~alf-lilled n.ill~ live cnals. Thc "pr!jari," or priest, then 1nuYercd soow inc.:u~t:~tions nntl 
fallllc.d 1111 the c.oals till 1.l1cy \Irere quite hr ipht  a l ~ d  g l o w i r ~ ' ~ ;  IIC t , l ~ r ~ ~  Itillecl a fo\vl a s  :I 

sacrilice nud w:~vetl n oaltctl swonl six t i ~ n e s  over t he  tire, aflcrq \-bicl~ he told a Bllecl s i l t ing 
heside hi111 to  wLllk t l ~ r o u g l ~  1111: lirc, which he did, t r e : ~ d i ~ ~ g  s i r  tinlcs dclil~elntcly, :rnd rt*- 
pealed tho olu3r:ltion t,l~rec ti~nl:s. Susl~ect,ing sonlc t,l.ic~l;ory, the  sl,lce of t he  ~ I ~ I I ' S  feel 
nrerc e x a ~ n i ~ ~ c t l ,  b~l t ,  t l ~ c y  rrrrrc not, I I I I ~ I I ~  or I ~ l i s t e ~ e ~ I  in the  le:~st,. A >l i~I~orneda~l  cllal~r:~ssi. 
native of Out l l~ ,  \\zl~o I ~ a ~ ~ ~ i c ~ ~ ~ e t l  to 11e st:lndi~lg near, N:L~ : ~ s l t t ~ l  if Ile \roul(l ve~~ tu rc .  t o  wall; 
t h r o l ~ g l ~  the  lirc. l i e  rel~lictl "yes, l~ccause there is a eh:rrln over t l ~ c  fire aud it c a ~ l ' t  ~ I I ~ I I I . ~ .  

lnc," and ~vi thout  I he least I~t\sil:ction he went. througl~,  moving 6 i l~chcs a t  s t,imc : ~ n d  verv 
slowly. On c x : ~ ~ n i ~ ~ i n g  Ilis fc~!t, i t  mas found t,hc tlct;h \s;r.; uot c\,eo ' s i ~ ~ ~ e r l .  The  Detrsn of 
A l i - l t i j l~ r~ r  assured Inc i t  nvs  a colnmon practice aud freclucntly adol>ted by villllngc! "pior- 
cRay(~la" for trials nf t l~v f t  ant1 m ~ ~ r d c r .  

111 t l ~ e  area un~lkr  rrport in l<baudesh, no products or n~: i~~ufact , r l r t~s  worth ment,iooinp, 

Pmducl~ coil, roltivntio~~, &4. rxcrl)t, t l ~ : ~ t  of CI~ILII nt Jalg:~un nlre:ldy r ~ l l ~ ~ t l ~ ~ l  ((3, 
came under ~loticc. The counlry protlt~ces tbt. ordi- 

llary ccrrals, but ill colrsrqurnce of t l ~ c  d roog l~ t  1I1c crol~s  \rcre few and vory ~can t ,y .  C:ot to~~ i.. 



~ l l y  grown in large quantities, and the trade in favorable seasons is brisk. There mas not. 
"""LI sulficiont grass for cattle Inst. season, nnd consetluently large llertls \\,ere d ~ i i . e l ~  into the 
'It' 'pnras a# early as November and Dcccml)cr for p:~st,ure, during mhic~lr mnntl~s the climnte is 
N";dly and the reslllt was, tha t  the on7ncrs or herdsmen mere striclicu d~)\vn \rit ,l~ jungle fever. 
".'\mbc3rs dying nnd othors being prostrnted for months. I n  the lntter part of Jnnuary there 
SI 1 
st! 

he he:~vy rain t h r o u g h o ~ ~ t  the district of Khandesh, but ~ ~ n f o r t , ~ ~ n n t e l y  too lnte to be of any 
duelit, excepting tha t  the ~vntcr-supply was increased. I n  t l ~ c  Native States m ~ d c r  revie\\., 
lmjra" and " jon-ar" are the only crcq)P, m ~ d  snfficient only for loc:~l consnml~tion. 'l'hc palni~.1:1 

\v t p l n i  is rx tc i~s i \~~ . ly  @VWI for its tc~dtly, ~ v l ~ i c h  t,lie natives partekt: of ill I:lrge qi~ant~ities, aud 
during the season, rzr., in Mmch nnd April, they are io a contir~unl d a t e  of iutonication. T l ~ e  
people rnr cstremc~ly poor, particularly in the C110tn Outleypore State, where ns,sessn~ents are 1nnc11 
I~eavier than in the ueiglihouring one of Ali-1iS;ipor. The soil on the reveune-paying portions of 
Khnndcsl~ is 1)lnck cotton, very protlurtive during a fair scnson of rain ; whereas in t l ~ c  Ni~tivv 
Stntcs i t  is stony, thor~gb cvery avnilable spot is plol~ghed up a.nd crops grown on it. 

Erfruct ,jjo111 IAc ,4'arrali1.e Rrp~rt qj' CAPTAIN T. II. HOLDICH, R. E. ,  ill CAO~YJP A%. .3 T I ~ I O -  
grupdienl Purly, Cr~rfnrl I 'mair~r-eu nad ir;zugnj~ntu~n Ageuy S w ~ w q .  

A description of the country plane-tabled would he mcrely a recapitul;~tion of the descrip- 

nemnrks on country plane-tnblcd. tion of t,he co~untry t~riangolnted last year. Hut 
in  such a wild. r u ~ r e d .  tract as this. such an an-  , -- , 

trodtlen Inurl of promise to the explorer, ant~iquarian, e t l ~ ~ ~ o l o g i s t  or sportsman, there ~ I I I I P ~  

he tunny points of deep interest which connot Le tonclied on in a rel~ort of field oper:~tions, 
which comprises, a t  the best, merely a superficial examination of the s~~rf:ice of the ground ant1 
deals almost cxcl~~sively with the configoration of hills and valleys. The arcllsologist, c t h ~ ~ o l v -  
gist or 11:1tur3list., wbo cnrefi~lly follows up his science into the high-mays and bye-mays of such 
:t nyilderncss as this, n.ould find his t,ime fully occupied mith his own special hobby, ant1 the 
hl~siness of the surveyor is rather to niake the map wl~icli may help otllcrs to  arrive a t  a com- 
~)rcheusive knowledge of the land and of the manners and ways of the pcople. To t l ~ c  sportsman 
only, i t  may he worth while to  point out  that  tho l~illsancl valleys of Bastar irumedhtely sooth of 
Rniplir, rvl~ich cnu be approached by the I t a i p h  and Dhamtari road, seem to be fall of large 
g;ume of all descriptions, and with the map in his band no sportsman mould find much diRi- 
c-llty in makiug his way about this pmt of the coontry with carts. A more gcueial clescrip- 
tion of the whole nrea embraced in the  season's operationa I mill leave to Mr. May, w l ~ o  is \veil 
rpnlified to  give it. 

Able by Ma. J .  A. ;\I.+-i, Snrreyor, 3 r d  Gt.o/le, 011 the grolcllfl ,wr~.z.(yr,rl 41 n'o. 3 Party,- 
Seus011 IS / / -77 .  

I n  descrildng the country snrveycd during the past field season, I can adtl 1)ut little of 
interest to  that  which has already been written I J ~  

Petty Notire Stutea, Centrnl Prnvinerr.-Dnstnr. Captain Holdich in his Narrative Report of s e a s c ~ ~ ~  
1s75-70;  but  as he has expressed a wish that  I shonld give a des~-r i l~f ion of it,, having, whilc o l r  

In), tonr of ius l~c t ion  throligh the sevcrnl plane-tat)les, had :In opportunity oE ascertaining 
Ile'ra,~~ally the cl~arectcr of the ground, I mill endeavour to tlo so to the I ~ s t  of my Iinowledgc, 
tll,~u,ul~ i t  is almost impossil,le to render an adeqnate idea of a c o u n t ~ y  so little known and s11 

cliIIir,nlt of access, where information is obtained mith the arcatest dilticnlty, ant1 the t,in~r, 
necessary fur enquiry and invest ipt ion is of so short a duration. 

The 1wrIion of the B:~st:~r district in mhich the party n7as enga~e i l ,  lies 1)etween th~ t  
I>ml.:lllels of 19-0' and 20'15' north, and the mcriclians of HO":10' a ~ t d  81°30,' :md en~l)rart-s 
the tnlulis of Narainplir, Pertal)pbr, Parlakot and portions of D ~ ~ n g a r ,  a ~ ~ d  Chnta Dongar, 
the eharadc\~istic features of which are extensive platcaax of from 1,800 to 2,000 feet al)ovr 
ern-level sormonntcd I)p masses of flat-topped hills, wl~ich rise to  clevnti(~ns exceeding 3,0011 
feet,, tile )mint I,ring t,he commandina hill of Asnar, misnamed EIncl~el in the tri- 
;lnple situnted in t l~e$~lulr  of Cliota Dongar. These high Innds are n continuation 
, ~ f  tile grent plateau system c Central India, which decreasi~~g in elrvntinn Ly a succession of 
<tc,pl.eq, lillnll!. I~reak to the m!3t illto t.he low-Ijiug plnins forming the ])asin of the Godavali. 

nlllrked fall, scarped, and affaining a great altitude, in sornc places it~tersccts the ground 
cli:lF~nnlly, cl)nstituiiog the wester11 litnit of the elevated plains nllove mcntionctl, and gratlu- 
: I I I v  becomiug Iers al~rupt  to the eouth loses itsclf in the 111w irregular hills 1)etaecn t,he 111- 

, l lnvnti :lntl Kotri rivers. T l ~ e  geologic,al ~ t ruc to re  of this pnrt of t l ~ c  co~~nt , ry  is of a va~ic-tl 
:11111 nlixc,l kill,i, huing coml,or;etl of trap and varielit.5 of sandstone an11 sl:~te ; the first occnrs in 
the lligller il:,t, masses, wl~ilc t h ~  t x o  latter p?oominate in the 111wc.r hills nnd arc distinctly 
<el)arfite from one another, a circumstance prclducing the I~old, 111~getl and e v e r - c l l n n g i n g s c c ~ ~ e ~  

wollltl be l)lmsinK I ~ u t  for tho d ~ ~ l l ,  heavy, fiamcness r~f thc c,ndlcss forest that  corn- 
I,letc,ly clvtllep the grollnrl fvclrn the plnins t o  the s~numits  of lhc. highest, pcak~ .  

~h~ of tllc I , lnten~~,  tho11~11 ~ ~ n h m l t l ~ y  (Inring n g~.eatcr 1111r1, of t,he year, is I,y no 
Inl,:~ns u~~~) l ras : tn t  in the l ~ o t  months, and especially tlcligl~tfnl in the ~uc~nths  of Decc-ml~rr, 
.ln11113ry :Lnd a I)art of Fehrunry, whilc the plains arc tnlcrn1.111~ duriug tllcse I:~ttcr months, 
~ , ~ ~ t  llnllearnble in the sunlnlcr, the tllcrmornetcr rising' son%tirncs to II!)" Pahr. under l h ~ *  
awllinP , I F  a tcllt. Drought is seltlom, if ever, e ~ ~ ~ u r i e n c r ~ ~  in this 11;lrt of the country, n* Ihc 



mills romnlcnc i~~g  callv in April, last till late in Novcml~er, and not un f rcq~~eu t ly ,  as  i t  hal)- 
pried (]urillK t11c ficld senson, t o  t , l~c C I I ~  of J:~nu:lry. 

8evc*1.:11 inlportnnt streams drain t l ~ c  co~rntl-y, of n . l~ i c l~  t h e  chief are the  Kotri, 
NillriL anCl n:lrdn. 'L'l~c Kotri or P:~rlalcot rivcr is the  largest,, and fo~.ms for a great  p s r t  of 
its cour3c tile I 1 o ~ ~ ~ ~ d : ~ r y  11et\vcc11 Chanda and Hastar. It has t l ~ e  well-ltnown villag,~r!s of Pcrtnh- 

alld P:trI:lliot sitl~atcrl on its I ) n ~ ~ k s ,  and aflcr a C O I I S ~ I I C ~ : L I I I C  coIIrse t11ro11~11 henry forest 
in tilc pl:lins, flows illto the  In(ll;~\ 'hti  :~ t  Rl~! l~nragi~rh.  I n  t he  d ry  season tl~('se rivers are 

fo~d:lllle at,   no st, p t ) i ~ ~ t s ,  contaiuing lit,tlc or no water, e s c c l ~ t  where l ~ i g l ~ e r  levcle or other 
i l l l l ~ c ( ~ i l n c ~ ~ t s  ol)strnct the too rapid draining-off of their S I I ~ ~ I ~ I I S  watcr. I n  FIICII localities the  
water ollt:lins t o  great tl(!pths, \vhicl~ often oRcr scr~ous  ol,st:~c*les to t he  Snrveyor; anrl it, ifi in 
t,llese Illecc,s tI1:lt t l ~ e    no st ~ t i i * t r ~ r e s q ~ ~ c  scenes arc to be me1 n,ilh. 7 '11~ matcr is jienernllv still 
alld. cl(.:lr; t l lc I ~ ~ ~ ~ l i s  lined on either side Ily the  most I r ~ r ~ ~ r i a n t  foli:~ge, wit11 brokcu nlasscs of 
rock sca(trrrtl ~ I I  \vil~l confusion, ant1 somct i~nt~s  r i s i ~ ~ g  in a 11r1:cilritous wall frnm t h e  n.ater's 

to jire:lt I ~ r i g l ~ t s ,  all c11;urninfily rcllectcd in t l ~ c  c:rlm lirnl)id clement below, n~a l t e  n1) a 
I)icturc truly l1c:111lif111. Such arc the  f:~vonl.itc rr*trcats of the  I :~reer  gnrne in the  c o r ~ ~ ~ h y ,  
T ~ . \ ~ ~ ~ ~  the 10i.d ( I F  thc I~ills-the formid:~l)lc llison-ant1 hisstatrly t h o ~ ~ ~ h  less active compeer- 
t~le~ll l f l 'nlo-\vit . l~dri~\ \~ during t l ~ e  heat of t l ~ c  day to refresh thcmscl\~es, and whcre t h e  "pt~ga " 
of the tiji~br follo\v on th r  tmck of his m11c11-roveled prey whom IIC  darcsnot  attoclc openly. 

Ill tIlr gre:~tcr ]tart of this \vild and hilly region, t he  villages are  scat.tered ant1 sparsely 
I'Ol)lllntcd, ;111cl in ninny instances totally desertetl for ec\.cral miles in extent,  the  o ~ ~ l y  
l ror ( io l l  \ v~ ) r t l~y  of noti(.e 11cing the ta1111i of Nara in l~ i~ r ,  in tvl~ich a few fair l~rosl~ects ,  like oases 
ill tllc (lesrrt, jiIarIdcu t l ~ c  eye, and whicl~ is c ~ p e c i a l l ~  the  case round and a l~on t  t he  vill:~jie of 
Nnmillpilr, i t s~ , l f  s i t ~ ~ a t c d  on the plateau, s ~ ~ r r o ~ ~ n t l e ( l  11.v snlnc of the  finest patches O F  culti- 
v;ltc(l i l l  1I1c (tountry. It contains n mixed popnlntion of  RIurins and Hnlrvis, of : ~ b o ~ ~ t  
4.50 i l l l~al~it . :~nts,  and lying on t , l~c  route Irctwcen Chantla and Jagdalpt~r ,  seems to  1,e a pros- 
pcrorls mltl flourishing vill:~gc. This r i l l a .~e  together wit11 P e r t : ~ l ~ l ~ ~ i r ,  Antogar,  Kolur, A~nnl)era, 
Gov:l(Ii, P:~rIakot,, l)ongnr a ~ ~ d  Sorrpnr arc al)ont t he  princ.il)al villages in  the  season's work. 
of I ~ I ~ S C ,  1)ongar pcrl~al)s is the nes t  in in1l)ortnncc~ to  Naminp~ i r ,  and is situated :~lso  on the  
platcan a t  t he  foot. of the rocky ~ : I I I ~ C  of the  same name : i t  cont:~ins abont 290 in l~ :~b~ tan t s ,  
and is rem:lrl;able for i ts numerous tanks  in and withnut it., whicb are  s ~ ~ p l ~ o s e d  to be , . 100 in n ~ ~ n ~ l ~ c r ,  c,n(41 having a distinguisl~ing name. lhese  tanks, merely small ditches 

l r ~ ~ l ~ ~ l s ,  niost, of  then^ I r ~ ~ i n g  r~niittc:l in t hc  mnp owing to  i t s  small scale, give an  importance 
to  tllc \-ill:~ge of n.hic.11 the  pcol~lc S C ~ I I I  ~ r r r  ~ I ~ C , I I ( I ,  antl to which no d o ~ ~ b t  s o ~ r ~ c  Irgcnd o r  
I~istoric*:~l V V I ~ I I ~  is :~ t tn~ . l~ed .  

The vill:~gc of l'crt:~lq~fir is sit l~atcd in t he  plains on thc  r ight  bank of the  Kotri  ; i t  is a 
respect:~lllr : I I I ~  a l ~ l ~ a r c n t l y  \veil-to-do placr, I l ~ c  r e s i ~ i r ~ ~ r r  of a pcttv Il:lja, and the  c l~icf  
yillogp ill the  l ' c r t :~ I~~Gr  ta l r~k.  It ~ o u l d  I)e:~s \\.rll to rcbnlorlt t ha t  the  talult of Pertnbpilr, 
as  well :IS tho acljaccut " o ~ u t a h "  of Antagar  a~ i t l  tlie taluli of Yarlaltot,, offer OIIC of t he  l i~lcs t  
fields for the sl)ortsrnan. Tigers seem literally to abound here, RIr. Clur~diue having shot  
several of thew tlcstru(.tive animals in the  short S ~ I ~ C C  of t ime he was e111~Ioy~d in it .  (:reat 
dnm:~gc is done by thCnl to tile cattle, and somet i~ncs  \vhole villages are dcperted owing to  their 
tlcl)rc(lations. A sonrewlint nnusnnl circumstance occr~rrcd during th~: field scaeoll in I\-hich 
sollie b ~ ~ l l o c k s  attacl~ctl  t o  the  several Surreyors' cam], were taken away in 1)rood d :~y l igb t  
: ~ n d  in  thc  ~ ~ r c s c ~ ~ c c  of their o~vncrs.  Ailrelltures with t h e  tiger are of frequent occurrence ill 
tllir part of t he  district,  nnd a singular t:de was rcconnted to  m e  I,y RIr. C l a ~ ~ d i u s  w l ~ o  was 
closc to the  spot \ \ . l ~ ~ r c  i t  hal)llcnc(l. A villager, mhilc 1)athing a t  a stream, \v:~s stnrtlrrl by a 
lloise nt the  back of him, and on t,lunillg rllnnd to a s c c r t a i ~ ~  the  cause, t o  l~ iv  great  Iln~rror, 
behcld a tixer in thc  act of sprillgil~ji 011 Ilim ; his I)I~CSCIICC of mind, 110\\1!ver, ditl not desert 
him, ant1 picliing 1111 his ~vnrrd-:~se dealt thc  tiger n blow, bnrying the  bl:~de, which r n : ~  allout 
six or sevcn inches in length, in the  :~nininl's 11cad ; a short s t r~ lyg le  (-l1suing, the  mall cnlle(l ollt 
for assistance, and n-ilh t l ~ c  help of a fen. others dcslratcl~ed Iris enemy who nr:~?; most prot,nbly 
in his dc:~th-throes a t  t he  time. 

Parl:~lcot is a small straggling village, also on the  right I ~ a n k  of t he  Kutri  and in the  
taluk oE the  samc name. h petty n: l j :~  rcsitles here nvho is of ~ I I I ,  11:1lrni ~ o s t c ,  a very 
I~os~~ i t a l ) I c  young m a n ;  he bas al\yays sh(nsn a \villingness in assisting tr:lveIIer~ 011 tIleir 
way t11r11ngl1 his " Ilain," whic.h is allout the poorc~st in the groynd, r r n l ) r : ~ e i ~ ~ ~  a large I)ortion 
of t,lie 11l:1ins to l,hc ~vcst. ancl tl:lnlic(l Ijy the rrlggetl, Irrolien and  dcsol:~te hill t rac t  t o  tllecast,, 
Ilas a most uninviting prosllec't,, and is n fitter :111odr r ~ t  llrcsent hr tile d e ~ ~ i z e o ~  of tIlrforest 
than their morc rntiitnnl congeners, t'llr srllli-h:~rh:~roos tril)cs 1  at in11al)it t he  clist,rict. TIle 
main routes giving acccss t o  t he  interior an11 to t,he c-:~~rital of Bastar frc~m t,llc w c s ~  :Ire tllree 
in 1111mber. Star t ing from thc  station of ('llanda, a ro:~tl Icads through Pcrtabl)br, Kolllr and  
Nnminp i~ r  to Japlall1lir, and the  other !.\vo froln Al~ir i ,  t he  one  a as sing tl1ro11~11 D h i i n ~ ~ a g : ~ ~ l ~  to 
Narninp~(r,  nncl t h e  other throngh Parlaliot, ascending a tcdinllsly long ljllt e:lsy gll&,, leatls to 
the same pc~int. T l~e f i r s t  ~ l l t l  Inst ~ l l l ' ~ l t i o ~ ~ ~ d  are p ~ ~ c t i c a l l l c  almost t . b ~ . o u ~ h o ~ ~ t  to carts ; ntIler 
minor tl ;~(.ks I~ranc*h from Iht?sc :lnd Irad llorth\-::~rtls to n]la1nt:1~i in tile R:lillur (1istrict and 
S O I I ~ I I  to Ryrn~nj i :~r l~  and Kntrn ,  in t , l~e area s~lrsryctl  last, season. TIle tribes cllml~osillg the 
p " l ~ ~ ~ l : ~ t i c u ~  (4 lhc ( . I I I I I I~~! .  31.e t11~' R:~l\vi n11c1 n sectin11 of the  (:and family-, c:tlled ~ ~ h : , , . & ~  or 
l l~~r i :~ . . .  '1'11~ L'<IJ.III(-Y S C ( ~ I I ~  to I)(' a sect of Hin(loos, firtt,lrrs frorll  the ~ ~ ~ l ~ : ~ l  provinces of 
R a i ~ ~ t i r  :~ntl  Hil:1>111ir ; ~IIc!. : IYC a11 i~llttlligel~l. pcoplc, dress \vcll, alld are  geuelollp I:,,,d. o\\.ners. 
T l~c i r  1:1ng11:1gc is n kin11 of I - l i nd~~s t :~n i  n.hic11 R O I I I I ~ S  p len~l l l l t  t o  tile ear. Tllrir (.ustoms 
ritrg arc sinll)lV 2nd 1.olirmoll to othcnr H in~ loo  rarcs, in \ v l~ i c l~  there is Ilotlling renl:llknble. 'llllc,y 
I~nytc'r [or their n-ivvs, :lull tllcir dr-at1 are nsnnlly 1)11r11e(l. TIle AI:lharills of tllc hills or tile 
hluriss of t l ~ c  pl:~ins : I ~ C  in evcry respect likc t l ~ t ~ i r  l'r(,tllren tile ~~i~ and ~ , , t rna r s ,  hnvillg 
t l ~ c  anme rites and cercmollirs \vhicmll :Ire ill svnlr i ~ ~ s t a ~ ~ ~ c ~  nlodilit.il by colltact \vitll ,,they rates. 



They are a Ilnrdy, simple race of people, extremely shy and reserved, which is especially the cese 
the hill Maharins, who, as Cnpt.nin Holdich has remarked, make very untrustworthy guides, 

in which capacity their only object is to ge l  rid of the t,raveller a t  the first village they come 
t1o, whether t,hat village he on t,he proper route or not, a,ntl it  was owiug to this circumstance 
that  c ~ ~ n ~ m n n i c a ~ i o n s  nrerc so difficult to ma.intnin during t l ~ e  past field season. I t  was not an 
nnnsoal t,hing for our messcangcrs, n.110 ignorant of the language spoken by this mild people, 
whirl1 is sometimes nni~~tclligible eveu to those who have resided in the conntry for years, to 
I)c gllided bock to the place n,llcnce they stl~rted, after rambling about the conntry for a whole 
mouth and n , i t l ~ o ~ ~ t  having at,hined t l ~ e  object nit11 which thcy set out, though the time i t  
should hasc occ~rpicd t,l~em wit11 proper gnidcs ought not to have cxceedetl a conple or three days. 

-4mong thcir festivals I wit,urssed a dance wl~icll is pcrEormed in celebration of the new 
ycar, and which t:~kes place in the nlontl~ of February. A number oE men fantastically dressed 
for t,hc occasion wit11 peacocks' feat,hers, beads and pnrti-colored rags, and having s n ~ l l l  drums 
i~ttached to their waists in front, form a ring round the nrorneu, who, with linked arms, sway to 
and fro, c l a p p i ~ ~ g  their hands to a ~nonotonons ditty, within t l ~ c  circle, while the men move r.mnd, 
oscillatin,p with measured steps from side to side, something similar to t,l~e movement in t l ~ e  
rnaznrka, wit11 remarkable regularity and precision, which they vary a t  thc command of one 
of t,llcm, who constitutes 11imselE the mast,er oE thc ceremony, beating their drums in accompani- 
ment. This dance is, I believe, peculiar ouly to these people, as I have never heard of it  in any 
othcr part of the Ct.nt,ml Provinces. I also ~loticcd a circ~~rnstance connected wit11 their funeral 
rites, ml~icll has been mentioned in previous reports, but the tn1t11 of which was not established 
heforc. On several occasions 1 remarked the charred appearance of cert,ain trees, and on enqui~y  
learnt that the custom among t , l~e Mahariaa is to fastc~r their dead to a tree whicl~ is o s ~ ~ a l l y  
the " Bassia [atifolia," and piling combustibles aronnd rcduce the I~ody to ashes. Large 
rough slabs of stones buried perpentl i~ularl~ by the roadside mark the last resting-places 
of the ashes of the deceased, and are thconly memorials of the kind to the north of t h ~  Indyvkti .  

The of the country is the same as elsewhere in Rastar, and has been g1vc11 In my 
notes of the couutrv of last year. The teak of previous seasons has given place to thc " sBI," 
which is to I)e fonnd covering extensive areas, whilst the teak is met with in small isolated 
patches distinctly apart from the othcr, a remarhble feature in the distribution of these trees, 
the former preferring localities where the aclneoos formation is apparent, and in the l ~ t t e r  in 
soil con~posed of trap and otber i g n c o ~ ~ s  and metamorphic rocks. 

A few oltl forts cmioosly perched on the tops of hills aud of very ancient date cxist, one on 
a hill close to t,he village of Parlakot, and allother on Binapal Hill Station. I n  the " mntnl~" of 
An%nr, with one or two others, are the only archzeological remaius the conntry possesses, of 
which nothing relative to their history was obtainable. 

Exbracl,fro~~l the Narralir~e Rrport o f L r ~ u ~ ~ w ~ x ~ - C o ~ . o ~ e r .  G. C. DEPILBE, l ) r p ~ t y  Stlnerinlend- 
e ~ r t ,  in chatye Ah. 4, or ~Vurlh-Eadem Dicision, Cextml Provi~lccs lbpogrnph,ical S ~ ~ r o c y .  

Since, therefore, this narrative report oE the No. 4 Topographical Party is the last wh~ch  
will he submitted, :~nd since I have bcen associated 

T l ~ c  lost Nnrrntbc Report. with the party from its organisation up to the 
present time, a period oE 22 years, I venture to thiuk that a brief history of i t  may not be 
here o ~ ~ t  of 1)lace. 

This p&t? was organised by myself in 19.56. The old Madrw Topogmphical Survey 

Orgnnirotion of the No. 2 Party, Onnjnm Survcy. qr~arteretl a t  Cuttack being divitled into two parts, 
one-half the ~ a r t v  became the ~~uc leos  uvon which . " 

mas formed a complete party called the No. 2 h n j a m  Topograpl~ical Party, and it recessed a t  
Cuttack. 

The organisation having been completed early in the year lS>G, Mr. John Dyer, Great Tri- 
gouometrical Survey, was deputed from blussoorie 

Nnmcs of officers in cbnrgc. to  assume charre, and to t,al;e it to the field in the 
Saml~ulpor district. Mr.  Dyer mas homevcr so011 tra~~sferred to a civil appointment in 1857, 

Cnptnio 0. H.  Snxton. 
and Captain G. H. Saston on return from furlo~igh 
held charge, from September to October 1857. 

Prom that  time up to the p e e i n t  date I have held charge, with the exception of fifteeu months 
in 1858 :md IY.i!l, and of t+'& years from 1868 to 1870. 

From 1856 t,o 1360 t,he '\art.y whined the oltl name and n~~rnber ,  and remained quartered 
during the recess a t  Cuttack. I t  was constantly 

Qunrtered nt Cuttnck. employed in det,ail surveying, cxcept iu 18511, 
when the statc of t,he country conserlncnt on the mutiny rentlcred it ~~nadviaal)lc to cntcr the 

Kolhan ; i t  mas instead ordercd to lay out and 
Emplngnl 011 t l ~ c  triangulntion to dcfirle the const ot,serve a of triangles for the purpose of 

lino nf 14~*ngel. defining the coast line of t h e  Bay OF B e n p l ,  a 
work n-llicll bad been at)andoned by the Comt Series party of t,he Great Trigonomctrical Survey. 

I n  the year 1$58-59 Mr. J. 0. Nicolso~~,  Civil Assistant, was transferred from the Qrcat 
Trigonometrical Survey and appointed to the charge 

Mr. J .  0. Nicobon. oE the party daring my absence on sick leave. 
O n  my return the Cuttack Division having been complctd and that of Nngpore being in 

progress the rc:ess station w:~s changed from 
Party trnnsferred to Dorunda Cuttack to Dorr~~lda,  the military station oE 

Ranclli, anrl the name of the party n7as altered to the NO. 4 'Copognl~hicel Party, Chota 
Nag~ol-c ' I  Division Survey." 



The detail survey of the Cliota Nagpore Division, including thc Tributary States bclong- 
ing thereto, contin~ied to be systematically mapped until completiou in the ycar 1870. 

During the two years 1868-70, Licoten:unt Af. 1'. Sale, li. E., was aplrointcd to I~olrl char- 
Liut~ttnant M. T. Snle. of t l ~ c  11urt,y t l ~ t r i r ~ ~  my :~h.?encc in Engl;~nd. 

I n  1870-71 tlie survey of the State of Sollagplir of Itewah, ant1 of l l ~ e  11Iandla 
district., :ind of parts of the districts of B6lAghat 

Pnrty trnnsfcrrcd to Muaaooric. ant1 HilGspur was t.aken in hmnd, the party hcing 
ordered to recess a t  Al~issoorie. The naruc oE thc 

Nnmc cbnngcd. Party mas aptin changed to "No. 4 Topographical 
Party North-Eastem Division, Central Provinces S~~rvcy ."  

I n  18i6-77 the remaining area of the Central Provinccs wus coml~letely mapped, and the 
p r t y  allvatly rcd~iced to nearly half strength, has 

Trn~~sfcrrcd to Sinlh. been transferred to rrccss q~larters a t  Simla, where 
i t  will be amalgamated mith the No. 7 Topographical Party, and the name of the " No. 4 
To1~ographica1 Party" will cease to exist from 1st October 1877. 

During the 22 years of its exi~tence, the No. 4' Tol~oglnl)hical Party has triangulated 
and mapped on a scale of one inch to one mile, a 

Area of countrv aurvqcd 1856-1877' tract of enten(li~lg from the l ~ i ~ h - ~ ~ t ~ ~  
mark of the Bay of Bengal at Balasore to a point nine milcs east of Jubbulpore. T l ~ i s  tract 
extends for nine degrces of longitude, and on an average for two dcgrccs of latitude, and its area 
aggrcgatcs nearly 52,000 square miles. 

This arcs consists of country hitherto unsurveyed, except only the States o l  Sohagpdr 
and Ranigarh, mapped on a sm:tll scale in I841 by 

Dcscriptiol~ of country surveyed. Major Wroughton. 
The difficulties overcome have been of 110 o r d i ~ ~ a r y  nature ; for the tract of country is a 

coutiouatiou of the Vindhyfi ra.nge which crosses 
Description cor~tinucd. Indin from Homlx~y oil the west towards Calcutta 

011 the east and thence turns southwards to RIndms, forming everywhere the watershed 
bctween tlie great river systems that run iuto either the Bay of Uengal or into the 111dian 
Ocea~i ahout Bombay. The land is almost entirely a series of plateaux of one uniform height 
of betnven two and three thousand feet ahove sen level, the highest point rising to a little 
over 4,000 feet, and the lowest, the bed of the Nerbudda river ne:tr Jubbulpore, to about 1,300 
feet. The whole tract is wild, hilly a n d  ioaccessible, for i t  is destitute of roads, and it is 
inhabited by an aLorigina1 population of Koles and Gonds, i i ic l~~diug many different minor 
tribes. Except whem small commuuities have cleared spaces for cultivation around tlieir 
villages, it  is covered mith heavy forest, where wild animals al~ound and malaria is ever-prcsent. 

I n  addition to the survey of country on the one-inch scale, eleven Government. 

Large.scnlc surveys. 
reserved forests have heell mapped on tlie four- 
inch scale. 

Besides sundry outlying portions of the Cattack Division and of the Central 

Nslnea of divisions, districts nlld Stotes survcycd. 
l'rovinces, the following States a ~ i d  districts have 
bcen sorveyetl :- 

Ltst qf Dialrrcts n,rrl St,r~eq slcrueyed I,I the NO. 4 Tu]~uya1~htccrl ' P U ~ ~ I J  del~ceca the year$ 
ZcSfi6 upid 1877. 

... Chotn Nagporc or Lohardoggn 
... Tributary Mohnls ... 

- - - . . -- 

Slalc-k ' rr~~~nnob.  
- 

I < I I ~ ~ ~ I I I I .  
Kl~ar!dit~~va, 
l'orhbi~t. 
S ~ ~ r n i k c l : ~ .  
I)l~albl~onrn. 
Cllota Nnc.porc. 
Ilonai. 
Chnng lihoknr. 
O ~ t n g l n ~ r .  
J I I S ~ I I I U ~ .  
I<olra. 
LTdrp~lr. 
Sirgooj6. 
Korh*. 
U prora. 
JIhtim. 
Llrfa. 
Cln~ri .  
I'cndra. 
Kcndn. 
Kori. 
Pn~idnriyn. 
K ~ ~ w n r d i ~ .  
S o l ~ n ~ ~ n ' i r .  



Alpllabetirnl vi!lage 1ist.s I~nve been compiletl of each State, areas calcnlated, and 

All>l~nbelieal lists nnd viIInges. the nnmber of houses counted, and the rnholr 
arranged in a compendious form as a Gazetteer 

for each of t,he Standard Sheets. The Cl~o ta  Nagpore Division survey covcrs seventy-ti"(. 

Nun~ber of Stnl~danl Sllrctr of tllr Chotn Nnaporv Sheets of 30' longitude I)y 15' of latit,ude; and 
I ) ~ ~ ~ ~ ~ ~ ~ ~  nlld of xu'ortll.E:llsbrll Di,,isi,,l,, C.lltrnl the North-Easter11 Division, Centml Provinces 
Pro~.inrca Sur\wy. Sorvey f0rt.y-two. The full detnils of Shcetb 

Nos. 1 to  23 have not. been arranged with t l ~ r  
roml'leteness of snbseqnent Sl~cet~s, bu t  total areas and numbers of vill:~ges, &o., have bee11 
c a l c ~ ~ l a t t ~ d  for t,l~c, several States, 13ilI~ ])riiit,ed Report,, Geographical and Statistical, of thv 
Cbotn Negpore Division and S i n g l ~ b l ~ o o ~ n  District l ~ y  Captain G .  C. Pepree, dated July 1863. 

I > l l ~ e  count,ly surveyetl consisted principnllv of the B i l i ~ h a t  district. of a small nnrt - .  , - - - ~ -  , - -  

Kames nnd nnture of the constry surveyed. of ~ i l i s ~ ~ u r  on the "sooth, and of Mandla districl 
on the  north. Withoot any exception, i t  mas 

I~illy, difficult nod t,l~inly inhabit.ed ; the  part to  t,lle sonth contains only about 17 son16 
to the squnrc mile. The Ilevcnne Sorvoy had previously s ~ ~ r v e y e d  all the low, well-cultivated 
r o ~ ~ n t r j - ,  thc limit of their \vorli being conterminoris \vith the hilly, bad ground, wl~ich in con- 
sequence fell to t l ~ e  share of the Topograpl~ical Survey. 

The Pindrn-tola forest \\.as fiually surveyed, thus completin,rr the series of reserved lands 

Pti~~rlrn.toln fowst. in  the Central Provinces, which have fallell with- 
in the area of ground ~~ndertal ten by this party. 

These forests number eleven in all. The forcst in question consists of a narrow strip of land 
I~ordcring the left, bank of the mraingnnga river in  tlre llil!~ghat district. It consists of small 
teak forest. : ~ n d  of i r r c q ~ ~ l a r  groond, a good deal cut  up nritlr water-courses, aud otherwise not 
siisc~.ptible of cr~l l i rakon.  Thc area is 4~,'i17.0 acres or 7.5 square miles. 

The c o ~ ~ n t r y  delineated on tlre south continues as a part of t,hc bacltbone of India. I n  

Tl~c wnter ~ l ~ e d  of lndin sarveyrd. Sheets Nos. 33 and 31, &c., the streams on t,he 
north are sffluents of the Ncrbndda. and tl~ose on 

the sonth run into the  Wainganga, mhich two rivers enter t h ~ !  sea on opposite sides of the 
Peoinsl~la. 

The boundarv line betn-ccn the south-west of the AIandla district and the north of the  
Bi l igha t  d~str ic t  has long been a standing diffi- 

Drfinit~on of bonl~dnry bet~recn t l ~ e  Xnndln a n d  
A6ligl1nt districts. colty, owing to  its passing ovcr a very dillicult, 

deserted ant1 inaccessil~le countrv. I n  1875-76. 
a Deputy Comrnissio~~er and an Assistant Com~iiissioner merc deputed to dcline this boontlary 
with permanent mnrks, but  they evcn t~~a l ly  left, the ground withont effectiug any thing. 
Meanwhile, the country in question had heen finally mapped by this party, and the true 
boundary duly survcpcd. I n  ordc.1. that  the opportunity of defining thc lloundary on th r  
ground ~niglr t  not be lost, and to prevent further nnccrtninty, I offcrcd to goovcr the bouudary, 
and ;~tIis l ~ e r n ~ a n e n t  marlts. The Chief Commissioner, Ccntrnl Provinccs, was pleased to accetle 
to  my offer, and thc  work was accordingly carried o ~ ~ t  with an cspcnditure of nine days' lal~or. 
r I 7 l ~ e  bou~~tlarp-marks thns fixed l ~ a v c  been entcrcd on !he S ~ ~ r v r y  maps. 

E r l ~ n c t  j ~ o m  the X~rrrnt i rr  R c p ~ r l  of C I P T ~ I N  J .  R. WILVER, R. S. C., i ~ r  cia~gc* 1Vo. 5 
7b~1ograph~cul Party, H h q ~ a l  a~rd 11lalrca 81crt.q. 

The Vincihyil range ~ I I I I S  generally cast and wcst t h r o ~ ~ g l ~  the centre of the portion s~~rvcycd,  
nnd vnrics ronsidcrnl~ly in ~(~nformnt ion ,  a t  one part l~c ing  \well niarl;ed and narron7, a t  another 
very prcripitons and Lroad, and :it another very m11r11 broken up. Througliout its Icngth i t  is 
covered wit11 forcst jungle. This season nmrly completes this remarkable range. I t  113s been 
carried on to thc  west t ~ y  the Kl~andes l~  S~lr\.ry. A portion of i t  again cnters our work fur- 
t l ~ c r  west, Three water falls, s l l o ~ ~ i n g  the a l~rup t  nature of some ]]art of the sc;up, were met 
with this year in 3 l r .  I4amer's and M r .  TVainright's portions. Two of them merc rncas~~rctl 
l,y mc and fonnd to be 200 feet r81d 4:30 feet in actr~:~l drop, the rope for nimsnring thc depth 
being only a t  nrnl's length fro12 the point wl~erc the watcr fell. The rope, wit11 stone a~tached 
went to the I~ottom without nnyh.hcre touching the rorky wall. The t,hird was 350 feet dccp, 
:~q measured by the f:rlling of aJstone to thc water heneath. On loolting from tlrc scarp of the 
range to  tho mut,h and orcr the vallcy beneath, i t  looks liltc one flat sea of a tlrnsc forcst jungle, 
Ritll  h ~ ~ t  a few low hills to relieve the monotony ; not anc~tl~er fmture of any kind ran Ilc, sr-cn, 
llot cveu does the Nerl>uddn anywhere shorn that  i t  is in enistenco. The V:~llcy of the Ner- 
Iludda to the north of t l ~ s t ,  river survcycd this season, con~ists  of flat col~ntry, coveretl wit,h 
tlellse forest, tall trees, breaking up intoclcol~ ravines near the rivrr-lx~nk. That  portion l)elong- 
inC to  nh:lr territory tjn~lnrlc*tl on t l ~ c  eafit I J ~  the river " K116ri" and 011 t , l~c west by thc 
': Kinkr  " is excel~tiot~ally wild in its naturc nntl almost ~~ninllal~itctl,  and o~lly f r e ~ ~ ~ ~ e n t c d  by 
woot f -c~~t te r s  [hat  seem to come from all parts of t h c c o ~ ~ n t r y  when out, of employ, lo  r u t  timbcr 
\vllicll they ~ c l l  at Iudore. Tl~crc* i n  only onc nutlet for thcm from this piece ilf wilrl count,ry 
and thnt gocs tbrough " Kil:~ J I o l ~ i r a "  gate, whcrc they have to pay toll to I~otli the Indore 

Dhar State9 on each hrtllnrk-load of wood. The forest dr;s not np lmr  to IJC in t,he I m t .  
taken care of, and yearly- t l ~ c  p a s s  is IIIII-II~, t l n w ~ t o  strengthen 111: ncw grnss for ~ra7.ing pnr- 
p?ses during the n i n y  seasou. The tire ~ n ~ ~ s t  destroy all the young plants before they have 
t1111e to  PL.o~" '  



Thc trees of these forests are tall : sometimes exceeding 110 fcet: the names of eome of the 
Lrecs to be got  thcre are :- . . 

Ebony, native name "Tcndn," Jiclds n swcet fruit in May or April. 
. .. "Aninn." timber n.ood. ,. *, 

Tenlr, ,, ,, 8iii4,R" ~ ~ I I I I I C ~  ~~ood .  
Ben& Quince ,, ,, " Brl," fruil i~ ~ncdieinal. 

,, " hlnhwa," flowers fall  in March ; spirit extracted. 
.. " Ral~er." the nuts  jield u yellow dye. :: " AI," yields u red hye. - 

Indian treo ,, " Semnl," free yirldw a gum ; pal+ of the flowera nre eaten by the 
nalives; tbc cotton uaed for stuffing quilts. 

. ,:' " Uij:,," Limber tree. 
,, "Shj," ditto. 
.. " I<ohn," ol littlo use. 
,, " Kulu," of no use. 
,, " Salai," pitell ~ ~ ~ n d c  from its resin ; a l~o  "Kbsir," " Jnmlasi." 

" Ast,ra." " P11:iri." " Chirnnii" ( f i ~ ) ,  " Gorir," " Gubdi," 
" ilalsajur," " Si?jur9 and others if' l c ~ a  irnportnnea. 

Dcmns city has an area of about half a mile sclllarc, is divided into two dir~isious, belonging 
to Rtiji  Kishanrao Pnowir and Itzijb NBraindrao 

City of Dewns. Pnowir (or Bara and Chota P in t i ) ,  and is situated 
to thc so11tl1 and a t  the foot of an isolated hill north-east of, and 24 miles front Indore, and on 
the Great, neccnll Ilontl, l)etwecn Bombny and A ~ I x .  T l ~ e  hill is remarkable as being a sacred 
Pllrine LclonXing to the goddess CI~R~nandi." A road is being laid down from Dewas to  
Sehore ; a of i t  has l , e c ~ ~  snrrcyed this scnsou ; the rcrnai~~der bad uot been laid out when 
t,hat 11arL oE tltc eor~ntry was I , c i ~ ~ g  sarveycd. 'I'hcre is a post oflice a i d  rest-house a t  DemBs. 

4 p r l i o n  of the NerLudtl;~ forms our sonthern boundary, and has in  part bcen already 
dcrcrilwl. Opposite thc village of " Dhiri" there 

Rivers. is a considcmble mpid having a drop of about 15 
fcet. Tllere is also a nratcrfall near " Jinerim" village, having a drop of a t  least 20 feet ;  the 
whole volunic of moter liere f;~lln into a deep narrow channel, ouly a few yards wide. This 
river is, esccpt a t  the fcrries notcd I)elom, only ~~av igsb lc  lty car~ocs, each of \vl~ich is cut  out 
of a sirlglc tree. Other rivcr.~ arc tlie " Kl~:~ri"  and " liandr," cast and west boundary of 
D l ~ a r  tcrritnry. The " D:~tni," " C'1iandl;eaor" and " Chural," all have their sources in the 
T'indliya range and flow into tlic Nt.rbudtla. 

l ' l~cre is :L ferry of onc boat ( ~ p ~ o s i t c  tlte vill:i=c of R6jodi. A much fi.equmted ferry 

Ferries m ~ d  for~k. I~ctwecn Vntegarh aud .logn of three or four boats. 
This is the lino of co~nmunicatiou which cor~nects 

thc G .  1. P. Railway Station of Harda with thc NimBwnr pc~.gunnah, and hy which thc surplus 
~ ~ r o d ~ ~ c r ,  chicfly grain n.nd oil-sced, of that pcrguiinah is cotiveyed to Bombay. A ferry between 
';Dl~nrnnpor" and "Panghit." A f e r ~ y  a t  L)h6ri above the ~vaterEall, bcing the lineof 
coni~iiimication to Phndra. Ipe'erries a t  Itampnra nnd Bakatgnrl~;  thesc fcrries are used for 
r n u r o y i n ~  vood across from Pdnirs  forest on soul11 bank of the rivcr. A ferry from Kota l~  to  
t,he well-lnlonn island of IJnlibrnRtll. There are fords at  several points of this portion of the 
river ; hut tllasc arc only fordal)le in the tlry \veathcr. 

The iuhnl~ilants norlh of thc Viudlipa rsngc are of the same class ns those mct with last 
SeaPol1. 

011inrn is much ~ r o w u  north of the Vindhva r;iupc : also cereals of sorts. On  the sand" 
0 

~- - . ~~ -  
J 

Prodllct, soil nnd eoltiration. i s l a h s  of '<lid Ner1,udtla a good deal of the mstor- 
oil ~ l a u t  is crown. The portion of t , l~e vallev of 

tlie Nerbr~dda snrveyed tliis scason is very scantily c~~l tAa ted ,  and oury suficicutly so f o r t h e  
consu~i~piion of thc few inhabitauts that livc thcre. 

H,;r,or( 011 cnrrrr6ry 1ri~l11,~wloterZ by LIEUTERANT S T .  G.  C. Gons, R. E., during Season 1876-77. 
The gro1111d triangnl;~icd during scltson 1376-77 lies bctwceu the parallels of 22" 30' and 

23" JO', and t l ~ c  nirridinns oF 76" and 75" 30'. It comprises the greater portion of the Dhnr 
territory, the ~ i n ~ j b c r a  dist,rict of Cnrnlior territory, portions-of the U j i n  district of Gnalior 
tcrrilory, and p ~ r t  of t,lic 1tntlAn1 and Solnlla terrilorics. 

The range of tlie T ' i~~dhyn l~ills continues to form the  son&knl boundary of the work. I n  
Pbgsiiesl conlc>rtnnticn~. most plnces they ,lo not project above the level of 

tllc ~)l;rlc;c~~ lo the norill, and consrq~~enbly when 
vic~vcrl frnm tllc platcan l l r ~  nicrcly prcscnt thc aIlprarallce of a fc\v small isolat,ed hills. It ,  is 
not. nntil one i n  cll~ite at. the c d ~ c  of the ltlntcar~ th:~t t l ~ e  Lrokc~i character of the grotind 
: I J ) ~ ~ : I ~ s .  Arid-wly 11~~t~mc~cri thr* I o n , ~ ~ s  of 1)ll:ir and Amjl~cla  thcre runs a low ridge which 
r:xteu~ln northwnrds some J O  u~iles. T l ~ c  point n.hcre Ibis ritlgc enlanates from thc Vindhya 
mnge is tlic natcr s l ~ c ~ l  of t.hrcr OF t l ~ c  rivcr systems of Illdin. O n  the south runs the  
Ncrl~n~lda.  O n t b c  north-cwt rise t l ~ c  Ch;in>l)nl n~irl CIl~anili rivers, which, uniting near 
Harungar, rnn dn\r.n inlo (he J ~ ~ I I I : I .  'I'n the iiort,l~-west riscas the Mahi rivcr, which, after 
r1111ning towar(lu the north, I)cnds ror~nd tonr:~rd~ tllc sor~tl~-west,, and, after d r a i n i ~ i ~  a large 
extent of l~illy cooi~try, clnl)Ii~*s itself iuto tlrr head of the GulE of Cambay. Tho above- 
meutionrtl ritlgc im ron11wwd cl~icfly oE basalt, and is remr~rliablc for the nu~uber  of constsntly 
rnlining fitreanin \r,hicl~ rise cln its nrcrrtern slope and empty thrmselvcs into the Mahi. The 
coontry a l o ~ ~ g  LLc bnnka of thc Muhi river irr very much brolicn up, and in parts covered with 
licnvp jungle. 



The staple product is, is usual throughout Malwn, opium. A fair quantity of grain 
Coltivation. is however grown, especially in the Dhar t e ~ ~ i t o r y .  

A considerilblc quautity of the opinm was thin 
season entirely destroyed in certain districts by a heavy hall-storm which fell on the 7th 
February. 

The only inhubitants who call for remark are the Bl~eels, who live in the broken ground 

Inhabitants. on the banks of the Mahi. They are apparently 
very timid, and often desert their villages when 

one approaches. Their reputation for honesty is uot great. 
The only large towns which were met during the season were Dhar and RutlBrn. Dhar 

Prilicipnl towns. is situated among a nember of low h~lls ,  from 
which it is complctcly commnnded. There is a 

well-built but  very old-fmhioned masonry fort flanked nit11 numerous towers. It stauds im- 
mediately to  the north-mst of the town on a small isolated hill. I f  properly defended, i t  
mould be impossible to  take i t  by assault without previous bombardment and breaching. A t  
present there is an unrepaired breach ou the sooth-wcst face, which is however not quite 
practicable. 

I t ~ ~ t l r i m  is a large and thriving town. The principal streets are broad, clean and well 
laid out. It is a very favorable specimen of an Indian town, and has a n,ell-cared-for ap- 
pearnnce, due I believe to  the exertions of the Political Agent, Mir Shallamat Ali. The 
Holkar and Neemuch State  Railway is to  pnss through Rntlim, and is iu a fair way towards 
completion up t o  tha t  point. 

The cantonment of Sirdarpore also lies in  the season's work. It is situated in the Amjhera 
district of Gn-alior territory, and is the head-quarters of the RIalwa Uhecl Corps. 

-. -- 

Extract f rom the ATarratir:e Report of t l e  A h a  Hills arzd Lnklrimprtr Expetlitiou Sufvqy Purly, 
by LIEUTENANT n. (4. WOODTIIO~PU,  R. E., Assistaut St~erirttenrlcrtt irr charge. 

O n  the 12th J n n ~ ~ n l y  1877, Mr. Ogle and I left for the Tengs Pani. W e  arrivcd a t  the 
mouth of tha t  stream the ncxt day, and on tlic morning of the I-1,t.I~ reaclicd Latao, the first 
Singpho village we had seen. It is a comparat,ively largc one cclntaininq3J houses, 8 or 10 being 
the general averqe .  The headman we were told had gone across to h ~ n g r o  Saman's village, 
Munglang, on the Noa Dihing, expecting to mect us there ; but  iu his absence his wife did 
t h e  honors of the village, and paid us a visit shortly after our arrival, dressed in her best, and 
attended by other women and several of the more important meu of the village, and presented 
us with rice, fowls and eggs. W e  made enquiries about the hill, and were told i t  was close by, 
so we went off to see it. I t  t,urned out that the interpreter t l~ongbt  any little rise mould satisfy 
us, nnd we found oureelves couduct,cd to a low knoll, the end of n long spur from Rlauabum. 
Explanations ensued, and we learned that  our best may of getting to the ridge was t o  go up t,he 
river about two hours' journey, \vl~en wc slionld find a spur running down to  the water's edge 
which woold guide us to  tlie highest point on the mnge. \Te,left Latao the next morning, 
and found the spur as the Singphos h d  said and commenced to explore i t  ; the thick canes 
and bamboo jungle impeded us much, and the tracks of wild animals crowing each other in 
ever?; direction mere very perplexing ; so cven n-ith the counsels and assistance of our Singpho 
friends we made but little progres.4, and the  evening f o ~ ~ n d  11s still far from the I~ill, having 
only gone # mile from the river. A Dr~ania TVIIO wos with us :~ud a Kl~asia  climbed up s 
tall rubber t,ree with s~~rpr i s ing  dexterity, but the I~ighcst part appal.ently o ~ ~ l y  cornmandcd :I 

view of the  neighhouring jungle, and they camc rlomn without, any hettcr idca of thc direction 
we ought to take;  60 we returned to our camp on the river for that  11igl1t. 

The next day we resumed the trnil, and a t  mid-day werc rc~vardcd by finding onrsclves on 
the  mnge, and water close by. Our coolies set to work ; but several hours' hard worlc n~adc  I ~ u t  
lit,t,le impression on the thick bamhoo clumps and trces of great, girth that covered the I~ i l l ;  the 
next day we took I I ~  all m r  coolics with light haggage a ~ l d  encamped on the top, and 
there we remained for ten days, selecting and clearing poit~ts ant1 bt~ilding ladders 111) tall 
trees only to  lind, when we rcached their topmost branches, tha t  our 1al)or had hecn vain, 
.rnd tha t  we must seelc clsewheye for our stations. TVe had scveral good climhers among 
our coolies aud klassies, nncl ,,re osed to send them np thc highest trec.6 to report on the view 
from them l~efore eommrncing ,ny ol)entions. The range is nearly level along the top with 
no mmm:\~itling points nnymbgre; it is sinoous, and covercil every\vl~ere tall forest trees 
filled in wit11 tangled nndergromtl~ of l,aml~oo and cane, through which we cut a t  tlie rate 
of 300 p r d s  an hour, and much ~~se lcss  labor \pas expended I l y  frecj~~eutly following what 
s e e m d  t, I)e the  ridge, but  which turnrd out after a couple of ho~us' cntting to he only a 
spur. W c  found i t  mould be impossi1,le to get  two suital)le poiuts for stations, and confined 

to one we had fixed up011 at  the first, and a t  m11ic.h our coolies 11ad hccn working 
for some time. TYlren tllc platform had h e n  built in n 'Jig ruhber tree a t  a height of 108 
feet from the ground, a mngnilirrnt viem of a11 the hills s i ~ ~ ~ o n n d i n g  the head of tlic \,alley 
was obtained ; the lofty suon.y l~caks rising immediately hehind the outermost ranges lookd  
so clow that we could almost Ihn1.y we conld t,hrow a  tone on to  them. Notwithst:lnding 
the fine elevntion of our pla(form, me were still nndrr the ncces~ity of cutting d ~ ~ w n  big 
trees a quarter of a mile off on ohcure spurs before we ronld w e  all me wished. W c  got, 
the mark up and all our observations finished by the 27tl1, when me again moved camp and 
went in to  %diva on the 'LHtlr to mako our arrangements for carrying on our work on the 
No3 Di l~ ing  a~ ;d  slpo to  see Colo~lrl Cinl~am, the new Dep111y Commissionrr, who had gone 
to Sadiya for [he " ntela," mhicb took place on the 31st January and 1st and 2nd I ' .cIJ~II~I~. 







rulllling a t  the  rate of 9 miles an hour, and this not  a t  the rapids. Thestream i~ full  of 
(( sllags,J~ and is excce(lillgly d;~ngerous wheu full. Three houses were blown down in Bislligaon 
during a stol.m one night while we were there. Our  camp W:IS fort1111atcl~ in mtllcr a sheltered 
Ilooli a t  t.11~ foot of a low hill, c~tl~erncise our tents aud lcaf huts  aoultl Ilave stood a poor chance. 
>Ir. Ogle's route 1,rouglit liim to within a few miles of Hisliigaon while I s a s  tl~erc, and wc! 
saw ear11 o t l~c r  for a few m i n ~ ~ t c s  on t l ~ c  25th JIarch, parting a g a i ~ l  till the  4th  April, when 
Z rejoined him a t  I ~ a t o h .  I was delayed longer than I had expected by having to halt on the  

Pani :und sel~d all thc coolies to cut nu onjvard for several miles after l c a v i ~ ~ g  this  
slrcarn, the old l)alh l~av iug  g o t  quite choked with the tangled canc jungle which thpre 
grolvs ~ n n s t  luxari:~~itly. Prom Latoh nne morltcd down toget l~er  (t.aking tliffercnt l)ortio~is 
of t l ~ c  stream) to Palumpangaon, a large K l ~ a m t i  village, whcre we arrived on the 6th. 
W e  halted OIL (lie 7th to do some work in t l ~ e  i~c i~ l~bourhood ,  and finding me wem o111y two 
days' e:Isy jorlruey from t l ~ c  Bra l~mal i~~nd ,  nfe determined to  pay this famous spot a visit, and 
sce what facilities the country offered for an extension of the  survey i n  that  direction. W e  
arrived t,here early on the lo th ,  a heavy storm having delzyed ns tlie day 1)eforc. 

This place has becn so oftell described, that  I sl~ould only I)e repcatiug by saying anything 
about i t  here, hcyond tlie fact that  we \rere much disappointed iu it, alrd so indeed were 
  no st OF the liindos with us, nit11 whom i t  had beeu the lieigllt of ambition to  see the "Pan-  
saran1 Kund"  as they callcd it. Many utterly refused to  believe for a lollg tirnc tha t  this 
dirty little pool among tlie roclis with a fen- red rags on long stielis rising ont  of i t  was really 
t,he sacwd pool wl~ich had existed in  their imagination ;IS a most gorgeous place, marblc 
bathiug gl18ts and tine temples towering above a large lake. On the 12th we again reached 
P a l u ~ n ~ a ~ ~ g o o u ,  and on the 13th lcft again fol. Chaosamgaon, or Cliankam as i t  is varioosly 
called, Mr. Ogle s~vvcy ing  the lalld route while I explored the river. 

JVe haltcd a t  Chanltanl for tluec d:~ys for correspo~~dencc, kc.,  and had a visit from 
Licutenant Harman, R. E., who had been to look a t  &Ianril)um to  asccrtain i ts  suitability for 
a Great Trigouomct,rical station, nnd heering a t  Lathno tha t  we nrere only n few ~ O I I ~ E '  jour11t-y 
higher up, came on to talk over mat,ters. On  the 18th Mr. Ogle and I left Chaosamg.~on 
to  explore thc Mora Tenga river, the  Khaiki and other small streanls flowiug from &Ian ibon~  
into the  Tenga Pnni. T\Tc connected our mork with the  1-lill Station on h lan ib~u~n ,  a.nd took 
our final ol~servations from that  place on the 27th. I 11ad arranged \\,it11 Lieutenant IIarman to  
talce tllc t l~ i rd  angle from tlierc of the triangle Sadiya, Sailtnra, ;\Inuil)um, and had scut helio- 
tropcrs to the two former stations. Lieutenant Harman also s:iid Ile n,onld leave a heliotroper 
a t  AIanibum till he had observed to  tha t  pl:lce from Sarliysaud Saikwa. When  n2e 
arrived a t  Manribom, n7e found that  t l ~ i s  man had left (uudcr a nlisapprelieusion as we after- 
wards learnt), and conclndcd that  the other two angles were secured. W e  could not g c t  the  helio- 
tropr a t  Saili\vn. to  show out a t  all for two days. On the tliird, when \re mere despairing of 
sceiug it, and thought that  a t  any rate tlie other two angles n~ould be suflicient t o  check our 
position as lixed fro111 the Sadiya basc, we caught sight of a slight Hiclter anlong the  trees. By 
dint  of in t rnt  watching, we a t  last got, the angle, nnd on tlic %St11 April arrived in  Sdi ,ya .  
Mr.  Ogle visited thc S:~ikwa st,ation to ascertain the cause of the heliotrope 11aving shown so 
feebly from tllat. place, and found that  t l ~ e  liue was not ol)en t o  Mantibum, : ~ n d  \ve lladonly 
seen tlie Ileliotrope from its being put  on a loft,y platform. T l ~ e  j u n g k  masmuch heavier than 
L i e ~ ~ t c n a n t  Harman had anticipatetl, and the line mas not fairly o1)ened np  last season. How- 
ever, the angle9 we got will be quite suficient to fix all our poiuts satisfactorily. 

011 t,hc 30th iipril we lcf t  Sadiya for Dihriigarh. TlTe stayed for a day a t  one of his 
points near P u b l ~ a  with Lieutenaut Harmau, whom we fonnd exceedingly weakand ill from a 
s ~ ~ d d e n  and scvcrc attack of fever. Onc of his ;~ssistants, 311.. N[cCartby, joined him iu the  
evenin:, a ~ t d  ;IS l ~ e  nras much hettcr the next monling, we went on our may to  D i b r ~ r ~ n r l l ,  
arriving t l~e rc  on the 3rd. W e  lcft agniu on the  Yth, and reached Sllillong, Mr. Ogle the 
15th, :~od  I on the  2 1,th May. 

The results of tile scason's mork are as follon..s :-717 square miles of c o ~ ~ ~ ~ t r y  have been 
mapped, and a Inrgc 11om1)er of points fixed by triangulation, enclosing an nren of 2,000 square 
miles. T l ~ c  of 37 villages not previously fired have been detcrminctl, and 25(! 
miles route surrey nnd tr:~verses becn ron. Wi th  the  except.ion of the  last me~rtiouc,d piece of 
norlc, of which Mr. Oglc did about 140 and I about 110 mileg, i t  is impossible, from the 11at11ro 
of the snrvry, to scpnratc the work performed by each of as. 

11 g la~rcca l  the map formarded wit11 my letter dated April 1Ftl1, from Cl~aosalngaon (i. e., 

Gc,11crit1 d,.rcril~tion of the eo~jstr~., Bc. a trnce of our n ~ o r k ) ~  mill shorn th:lt the Noa Dilliug 
is the principal river in  the  c o u n t ~ ~ y  surveyed by 

119. !Illis stl.ca~n t h r o o q l ~ n ~ ~ t  the portion mapped by us is a sncccssion of s l ro r~g  1xl)ids aud 
(1~~13 ~IOOIS, :tnd full of '' s~~:~gs,"-tall trees wIiic11 havc 1)een rootcdup and c:lrried dol\rn in 
flootls. Tl~csc? arc so numerous as tn m:~lie t,hc river mhcn a t  all swollen c x c c c d i ~ ~ g l ~  daugerollls 
to  nav i~n tc .  OIIC tlny I passet1 up a certain porlion, and noticcd an immense bare trce wllose 
trunk was f ~ ~ l l y  SO feet long Iy i l~g  in mid-strc:~rn. A fen. daysafterwards, ngaiu, 
a riseof a h o t  or so in tlie river had eneliled it to carry this tree a couple of lillndred yards 
lo~vcr dn\vn. 011r  I I O ~ ~ I I ~ C I I  uscd to  excite our nd~niration by the   kill witll wllich tlley 
n~a~lnp(!tl t l~(,ir  frail " dug-outs" as we werc carried down the st,ream ; now dancing alollg over 
r ~ g n l n r  w:~vcs rlo\\w al)oistero116 rapid, n'lrosc r11s11 is so great as to  forln a t rough in  the  c e ~ l t r ~  
do\v11 \ v I ~ I c ~ I I  nrc are swept,, the water a t  the banks being above t l ~ c  level of otlr boats ; now 
hurrying along a smoother, but' still violent coursc; l ~ c r e  and t l~e re  Il1rge colllruns of foamillg 
n-:ltw sllowing I l ~ \ v  angrily the stream rescnts the obstr~lctioll offerc(l to  its by t,lle 
large mots of a fallen trce, round which a whirlpool rages, m d  into which it seems our boat 
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the  most exact map of this year mould he utterly wrong the next. A coriolle featllre in nome of 
t,hese streams is tha t  011 firfit leaving tlre hills they flow with a good b o t l  of water sn ' i f t l~ ;  fol- 
lowing them down 'they gradually ge t  smaller s u d  a t  last disappear elltirely in their sandy or 
pebbly beds. I n  the l l e n p  Pani a l ) o \ ~  Tabum t , l~e rivcr ~ u d d e n l ~  disappears for ovcr a, mile, 
and t l~cl l  as soddeuly re-appears, floming as briskly an ever. 

In carryil~g on our surveys in  these rivers We found cslles very uwE111 for making 
measurre~nents instead of t l ~ e  ordinary hcavy chain. The omes were l i g l ~ t  a ~ ~ d  floated on the  
water, l]cing easily puller1 out s tn igh t .  I tried them across fitrong rapids, and found the resnltn 
wonderf~~lly good m11en tested by triang~llatiou. 1% werc indcbted to Sir. A. IV. ~ L e n n e l l  
for this idea. It had struck him when working in  very similar country in  the  ~ l ~ a n s i r i  valley 
in 187:3-74, and he had proved t,he advantages of working with light cancs. C l~a ins  coultl not  
have l~cerl 11sed in rapids, or indeed in any water, with t l ~ c  slightest approach t o  accuracy; l o p  
are very unrelial~le, and neither could have stood the wear and tear of the rough boulders of the  
Noa Dilling and l'skan Psni.  The canes of course were frequently tested with accurately 
measurcd 10-foot rods (dry male bamboos). 

An  idea of the  general character of the country surveyed will have heen g l e a ~ ~ e d  from the 
foregoing pamgrapl~s. The 3Ianil1orn hills \\,ere the  only 1)reali in the dcad level 
of the country, a ~ ~ d  their height mas only about 500 or 600 feet above the  surrnuuding plains. 
They are formed of soft sandstone, and are precipitous t o  the  west, but  slope away ve17 

gradually on tllc east t o  the  
T l l n ~ n o u ~ ~ n s .  Ten&% Pani. The clinlate was =" , "'!..' ) nn~~anrm. pleasant in  January aud par t  

mum. - - of I"el~ruary, but  from early in 
i oD  sllQ March we Lad an immense 

Fobruor~. .  1 0 Sndlyn i O e  519 Rnilry. t h a t  out of the  58 days be- 
~t,il; tween the Gth March and 28th 

April we had only 2:3 tl:~ys of 

gave rcadings a s  in  t l ~ c  margin. 
The rnasimnm ~.eading of 

course could only be taken during s halt ; the  minimum therlnometer mas read almost every 
morning. 

The Singphos and Khamtis havc 1)een repeatedly described, so t,hat, i t  mould he merely a 
vain repetition to do so here. I may howevcr mention a, fcw ceremonies which we witnessed, 
and m:~lie a few ren~arks  nu the  N i g k  \vc came across. 

A t  TValtidgaon in the early part; of nIarv11 we witnessed a rclipious ceremony, which was 
nlso performed generally among the S i ~ ~ g p h o s  a t  the same season. 'l'l~e day previous, a t  certain 
rjl>ots near the headman's house, large posts were put  1111 in Lhe shnpk  of S t .  Andrew's Cross, 
intersected by an upright cross, having as lillisls, small funncl-slialied baskcts containiug leavcs. 
In front of these again were tuf ts  of tall grans planted in  s rectangle of about 8 fcet I,y 4 feet. 
Early on the morniug of the ceremony, littlc p1:itters on c~~rvecl legs containing offer inp of 
clotl~s, flowers, fruits, kc., were I r o u g l ~ t  out. and arranged alongside the  t n f t ~ .  'I'heu s collple 
of h~iff:~loes werc brought and secured st,ronglp to posts hold by, and iinally ahout 10 o'clocl;, tile 
celelirauts took their places on low stools in front of thc grass, and n.it,ll long green w:~nds iu 
t,l~cir hands, which they N O V C ~  about from time to time to  attract the  attention of their deities, 
they comnieneetl s chant,, with the samc il~toliation as used by Catholic priests in  reciting long 
praycra. This chant,, the burden of which is an iuvor-ation to their gods to  visit them, bless tlleln, 
their f:lmilies and villages, aud kecp all sicki~ess or evil from i.hcn~, they kept u p  mithont. ceas- 
ing till past noon, when a pig was brought out :lnd i ts  head severed with one blow ; t , l~en a long 
string of Ilaoll~oo was take11 from the nc:vcst, bnffnlo to  the  headmau's l~oose and iuto tile 
innerruost rccess ; this was to  intimate to  the I~ousehold god,, t h a t  the sacrifice of t,he buffalo 
was about to  tnke place and to show hi111 the  way out t o  it .  After s few more inc:llltatiolrs 
tlrc oficiatrt threw somc powdered ashes out of s 1e:lfy funnel on to  the animal's neck; the henst 
wns then hobb ld  and thrown, and its ncek hcing cu t  sliglrtlg as 3 p i d e ,  a man ~ v i t h  n 
" dPo" sevcrcd the Ilend wit11 t,wo strokes. The tvonlen then ?illed some baniboos with blood, 
and walkcd in procession to the other cross, n.licre a few prayers Ityere said, tile bamboos 
dcposit,c-tl, and t l ~ e y  r c t~~rned .  The sccond buffalo was t l ~ e u  spcared to  dcst.11, its agonies 
being l ~ r o l ~ n ~ g c d  by the elideavour to eend the  spear nl\vays into the same spot exactlv, 
ml~ioll c>ollld only be done when the poor I l e ~ ~ t  came t o  a stand-still af ter  eUrh effort &, 
b r ~ a k  Ioosc. The animals mere then cut  up, and the flcsl~ thrown into htlge cxnldrons over Irlaz- 
ing  fires and cooked, as a100 an immense quant,it.y of rice. When ready to be large mats 
wcre sl)read I I C : ~ ~ ,  and frcsll plantain I eavc~  laid over t,hern, in  nvhich the c o ~ ~ t e n t s  of the  Caul- 
drons were dcl~ositetl, and t l ~ c  meat cut up illto convenient-sized pieces ; tllrse, witll % llroper 
proportion of rice, wcre t.hcn made op into little parcels iu  grecu leaves and put, in to  t);Lsliets, 
which mcrc t l ~ c n  a r r i c d  round the village for dist.ril~ution, a11 otlr pcol1le coluina in for tlleir 
sl~nre, or a t  l c n ~ t  SIICII i l ~  wo~lld'tske it.. Tlic Singpllos wereeviclently lather Ilurt by the some. 
whnt contc1lllltllons refusal of ollr 1-Iindlls to accept the proffrretl food, another iost,:lnce of the  
diEcultics which caste prejudices among his follo\vern throw in  the n a y  of a 



t,hese wild t.ribes. The headlllan presented us with a couple of bottles of Singpho liqnor 
(exceedinply like Scotch ml~iskey in tnste and al>l'cn~nce! and some of the young buffalo steaks, 
: ~ n d  exceedingly qootl they turned out to be, t,I~ough we had had our doubts about them st 
first. 'I'l~is d~s t r~bn t ion  of food took plnce about 5 r. N., and lifter that, c o ~ l t ~ r n ~ ~ y  to  our 
enpcctations, nlthough a good deal of liquor was drunk, not thc slightest disturbance took place; 
the  nvomen clime as nsnnl nt dusk to  sit rouud our fire and listen to the musical box (for which 
thc ladies always arlred e t  every vill:~ge we went to) and imbibe sm:~ll doses c~f " anisette," a 
liqncnr I hnd booght especially for such purposes, and which they relisbed very mac l~ .  When 
n-c \rent to dinner they left, aud aftcr t11:lt. everything was pcrfcct,ly quiet. 

The ot,l~cr frstivol me saw was the Kh:~mt i  celeljralion of the Belle, which tnok place a t  
Palunipnn and Cl~aosan~goon mllile nve were a t  these villages. Over a small well dog  in the 
ground I~oarding was placed, and on this all tl~cirmarble and gilt idols were ranged, int,crs]~ersed 
wit11 brass v:rses filled \vith sprays ol' Icavcs. 111 the centre rose a 11ig baulboo  boot four 
feet liigl~, pivotted above and bclow ; from this sev~~ra l  small l ) :~n~l~oo  tul~cs projected rlptvards 
from various points, being connected together a t  their ends and to the cent,re La~nl~oo I)y colored 
tllreads. Tl~cse small tubes were picr(.ed with holes in scvernl pl:~ces throngl~out their 
Icngtll. Thc well with t l ~ c  idols, kc., were all enclosed nnd covered iu  by a prett,y ooln;~ruent$ 
lattice-work oE fine hamljoo, above tvhich stood braut,iful mini:~ture temples made out of the 
brown pith of sollle grasses, and a t  the corners of the cnclosnre rose colouretl umbrcllns on tall 
~ x ~ l e s  and on st,rcanlcrs of rctl mid white cloth, tliorongl~ly 13urmese in appearance. Water a t  
tinles was ponred, wl~ilc reciting prayers, into a trough full of leaves, whence i t  flowed into the 
centre hamboo above rnent,ionctl, and finding its way out through the holes in the small arms, 
cnused the whole to  revolve, on the principle of the turbine, rapidly watering all the gods 
inipnrtially ;IS t,l~ey sat calmly beneall~. People came a t  intcrrals throughout the day to ti11 
t l ~ e  trongh. The yoling women went abnnt with " chnngas" full of water, emptying them over 
all n.110 canle in their way, irrrspectirc of agy, s r s  or condition, and groops of bot l~ sexes were 
to be seen in the rivcr all day long, engaged In furious splasl~ing matches. The boys made big 
ba~nboo squirts, wl~ich they nsed most eft'ectively wlrenever opl~ortm~ity offered. All was done 
wit11 the nlost pe~fec t  good humour, ant1 not a soul lost his or her temper. A t  night the 
youths 11ad nn entcr tai~rrn~~nt ,  in \vlricl~ cbamcter-dances found a prominent fcat,ure. 

The N6g6s of Honl-np and t l ~ e  ~ ~ c i g h b o ~ ~ r h o i ~ d  all seem to be subject to a certain extent to 
the Singphos. I n  allnost every vill:~ge of the Intter along t l ~ c  Dihing we saw several Nbgls  
\vho lire wit.h the Singpllos for :L certain period every year, receiving free quarters aud food, for 
which, in return they go into the j a ~ ~ g l e s  and cut robber for their masters, Ly whom they are 
allowc~l to keep one-third of \ r l~a t  t l ~ e y  collect. 'l'hey also help the Singl>Iios in various mays, 
such :IS cultivation, kc. The Singl>l~os have several fields of opiom along the Dihing, but in 
the  Ten* Pnni villages we did not s ~ e  any ;  there is a field near Cl~aomang. This village is 
on thc  'I'engn Pani, I believe, 11ut me did not come across it, aud I dare say there arc ot l~ers  off 
the linc of survey wl~ich we ditl not see. These I-Ionkap and other N;igils do not diffcr much 
in their nppearallc*e, tlrese, style of Luilcling, k c ,  liom those wc havc met furt,l~er west,, except 
tha t  t l~e i r  villages are small, ant1 they themselves a dirty, povert.y-stricl<cn looking mce, with 
little of the line phj-siq~~e or air of i~~dcpcndence secn among their western neighbours. 

111 t l ~ e  crent ot' cxl~loring the Patkoi range and Non~.ang Ialre, Narr~pl~uk mould make n 
good del,tt. IIislrignon would be thebest  depOt. for a party clearing ;\liaobom (called originally 

Uapl~:l Bum." a mistake of some men who first gave us names OF l~i l l  peaks from Sitdiya). 
The p:1t11 to Nony;~ug lics between 3Iaum and AIiaobum. There is a path to the latter hill 
from Ilishignon. 

Extr.ac/ fro1,r Ieflrr rloled Sh;/(oa,q, f i e  13th July 1677, from AIR. 31. J .  OGI.E, S H I . C C ~ O ~ ,  fi. G 
~ ~ ~ , ~ , ~ r o ~ h i c o l  Ssrl:ey, to LLEUT. H.. G .  WOODTHORYE, R.E., d s s i ~ l a t ~ l  Buperixte~z(lcnt, 
~ b ~ ~ w ~ r a j , h i ~ ~ a /  Si~rrey .  

Tour  instruction^ were to  s tar t  work from the Revenue Survcy Pillar near Alunglana, 
calTy :,traverse up the Jengt l~u river, and then taking it on hy village-paths to join you some- 
--here on t l ~ e  Noa Dehing, when we should decide as to the most feasible rorltc across the 
M a n a l ~ ~ ~ m  range. 

After making out our repods, disposing of general cnrrcspondencc, and thc ar lmgcmnlts  
fn r  rrmoval of stores to  (,'l~aosan~ l ~ a d  been completed, we lcft TVakidgaon on the s tme day 
(7th A[:lrch) wit11 a month's S I I ~ I I I ~ P ~ ,  s ~ ~ i t a h l e  estal~lisl~ments, kc. 

&Iy first marc11 was do~vn klie Noa Dching to the villageof Afodai. I traversed up the river 
ljearing tllc same namc, n clear  hallom om et,renm runniug over :I rocky bctl; the next day I also 
traversc,d up i t  as far rn wl~cre i t  \\,as joined Ly anot l~cr  smdl  stream. Here we met a p l r t y  
of Singpl~os who were 1)usy in clcnring a site for a new village; it was fortunate that  we met 
them as t l ~ e y  sllowed my coolics a ~ l i rcc t  pat11 to IIodai, thus avoiding the necessi(y of wad- 
ing back some four ~ni lcs  through water. 

0 1 1  tile next clay wc left Modai and accomplished s very l ~ o t  and fatiguing march. Tile 
n.ay led along tllc sar~tly bed of the Non Uehing whiclr frcql~ently crossed, the water in i t  
being very sh:~llow there. On arriving a t  3Iuuglang I sent for Xingro fiaman, t,lle Haja, and 
asked Ilin~ fur ,wuides to  point out trherc thc Hevennc Snrvry Pillar was; he cent two boy8 who 
sllo~r.cd me tile plncc, otherwise i t  \vould havc beell dificlllt to find it ,  as i t  was in dense 
forc8t n h u t  50 g:~rds from the Lnik nf the rivcr. T l ~ e  pillar ,was in a very bad state, no 
nlorlnr haring been used ; the bricks mcre kept in tlleir plarcg by stakes beiug driven round ; 
tbcse h d  ro t t~ r l  and more than half the pillar had tumbled domn. 



011 the 10th I started work from this and carried i t  a l o n ~  the hed of the hToa 
I)tlhinA as far il.~ the Khamti village of Rangagul:~, when I left i t  and folll~wed the pat11 to 
Nallan~faon, which led through forest for about a mile anel then strnck the  J e n ~ t h u  river ; 
two mi1l.s further u p  was Nalli~mgaon where we encampod for the  night.  The next day the  
~vork pro:rcssed as far as Inthem, to  mhic11 we shifted camp. 'l'l~e Rajah of this place was 
~)artic~tlarly civil, and af ter  some conversntion asked permission to allow the wonlrn to come 
and see me,-& rcquest I vcry readily gmntcd. His  wife presented me will1 a fowl, eggs and 
ricc, and 1 w a . ~  sorry tha t  I could uot return the  complilnent in a manner tha t  would have 
hecn morc bcfitling and pleasing to the  female mind tllan t l ~ c  bcrtowal of a I~ottlo of rum and 
:I fern bur-aona and two-snna pieces. After t,he womcn Icft, I started riff for work, the  I(ajal1 
accompstiyiog me. H e  very soon got  disgusted and cxpressed surl)rise a t  my undergoillg 
such grc:~t  inconvenience ; he however tlid not desert, but returned to carnp with me ]ale a t  
night. On the 13th I left the village,  resenting the Ilajah with ~ o w d e r  and shot irnd a bottle 
of rum for all his civility. 

It was now no easy matter traversing along the  bed of the  river, as rain had set in from 
the lo th ,  cansing the river to rise considerably; IVC were frequently np to our waists in water, 
t l ~ c  chninmeu bcing often up to  their necks, and the rapidity nvith which the  water wa.3 flow- 
ing rendered i t  diliicult to make way against the current; progress was conseq~lcutly very 
3101~. 

O n  the 15 th  we passed the  village of S:~nfrlai and cncamped about a mileabove it. 
There \\,as vcry heavy rail1 OI I  the 14th and the t ~ v o  follorving ~ ~ i g l ~ t ~ s ,  and tlie rivcr rose to 
such an extent that  we were obliged to leavc i t  and cut  lines along the ha111i. The under- 
growth aud cane-jungle was so dense tha t  not more than a mile a day co111d be accomplislled. 
O u  the 1Rtl1 i t  was cloudy but no rain fell, and the  water ill the rivcr subsided a good denl, 
but  it was still much swollen and rapid, not so much 11owcvcr as to  prevent our macling through 
it. On  t.he 19 th  clear weather set in, but  a new obstacle rendering rapid proarrss impossible 
prcsrnted itself. I should met~tion that  the channel is kept clear of snags and fallru bamboos 
111) to S:~nglni and a little beyond for the passage of boats; thrce years ago i t  was kept clear 
:IS far as Nao, but now tlie river was choked up w t t l ~  these impediments, anrl they had either 
to  be cut  throl~gh or we had to take to Lhe bank till they were passed. 

On  the 21st Thingha was reached. A t  this place the  sorvcy along tlie bed of the  rivcr 
mas abandoncd, t l ~ e  village-paths being chained as the rivcr kept close  long them and was 
frequeutly crossed, n fortunate thing, heavy rain accompanied with hailstorms commenced 
and caused the rivcr to  rise again very suddenly. The next day a route survey was carried 
into Nao on the Alodai river, about 24 milcs to  the west of Tl~ingba and consequc~~t ly  off the  
dircct line of march. 

While engaged in  carrying on the  surrey into Nan, I deputed four coolies with a klnssie 
to clear thc line into Mannn, about 4 of a mile from Thingba on the direct road to the  Noa 
I)el~ing. On  m y  return to  camp I was surprised to  see t l~ese  men. They said that  the people 
had turned them back, and had told them in  the best Assamese they could muster up and by 
gestures that  they would not allow the survey l o  pass their v i l l a~c .  Tl~rongh my DoLaslia 
1 found t l ~ i s  to be tme, but on my arrival a t  the village the peo lc denied having sent my men 
Ijock, saying that  i t  was owing to  tllc mutual ignorance oP  hein?, able to expli~in mattcla 
to oue auothcr that  the miso~iderst~anding occorred. However t,his m1g11t be, t he  iul~abi tants  
did not show tha t  att,ent'ion and civilitv which we cxpurieuced in almost every other Singpho 
village through which me went. I passed the hut  where the Hajah was ; 11e made no attempt to  
recognize me, but  kept on in his ga~nb l ing  game. W e  proceeded to  ln r ing  ntrd pitched camp 
tl~erc. 

Near this villa,nc t , l~ere is an ex teus iv~  clearing, and i t  w3s t,Ile first place since leaving 
\Vakidgaon that  I got  a view of t,he hills a t  all. By  taking bearings to a few peaks on the 
hIav:~lum range, 1 mnnngctl to  fix them and determined thc source of tlle Jengt,hu (which is 
cirllcd the Afodai here) with its principal t r ib~~tar ies .  The Inr ing Rnj:111 accompanied me to the  
clearing and gave me some valuable information regarding the  sources and names of these 
rivers and peaks. 

The next march mas to  the  deserted village of Ndong sitoattxl on the r ight  h s ~ ~ k  of the 
Noa Dching. Wc arrived nt  this place on the 23rd, and the next morning after taking thm- 
rlolite observations to Honkapand several ot,her peaks for the  ~bdjostment of m y  t ,nvcne  which 
11nd now progressed abont 45 miles withoot. n check of any kind, I crtrricd the  route survey 
iuto Kl~ngam, and the next morning I met  you a t  Yhupgnon. 

Enquilies from the Singphos elieitcd t l ~ e  informat,ion that'elephnnts could be taken across 
tllc Manaburn range Ily following the path up thc Melep river; yo11 tlrcrefore deljuted me 
fo take that. route nnd survey across the hills and down the Tenga Pani as far a s  h t o h  where 
you wo111d join me. I left Khngam the snme day t ha t  we parted and proceedd u p  the 
bed of the Mclep rivcr and ~ucweded in  doing 2 milcs of route in the afternoon, tile 
111ckily being fine. We followed the course of t h i ~  d ream next day also and encsmp,,d a t  the 
foot of the hill, just near i t s  ascont. On  the following morning I R C I I ~  men u p  the  ridKe ill 
:111\.:111ce to report, on tho r o d  ; thcy returned wit,h the dishca~-tt-ning i ~ ~ t e l l i ~ c ~ ~ ~  of tllc: iml,rar. 
tir:~l)ility of it for clc.pl~:~nt- : t l ~ c  sitlrs of t.hc hill near t , l~e top tllcy saitl wcbro a great deal to" 
I I I n : s  t o  t a f i ~ g  I did not hc>d them howevel, but \vent, Ilp to judge fi,,. 
mysc~lf. 1 certsil~lp elid liud t l ~ c  sitleu precipitoos but  not q u i k  so bnd w t*) prevent u t ~ l ~ ~ l ~ . ~ ,  
eleph:~nts nlakillg the w e n t .  1 th(brrfore sent down word to get the cc,olies to bring "1, 811 
thr  b q g . 1 ~  .ellld rice; tllis t l l r~ .  did in t,hree or four trips, carr!.i~~g Ile:)vF lands eilcll timc ; ,I,,. 



P l ~ ~ h ~ l l t ~  lollomed nnd arrirrd safely. The descent on the opposite side was on the 1,:1cl< of a 
spl1r 1lavi11;: a very easy gentle slope. I carried tlre survey about 1 $  miles along it :~ud pitcllcd 
crimp on n level bit of gruond, water being fortunately found :~bont  4 a mile bclow. 

Ou Ll~e 28th I \vent back t,o the summit ant1 cleared enough to  ge t  in some topogml>hy ; 
Illis \\,:IS the first day 1 hntl an oppo1.tu11it.y of setting up my plnne-table since leaving Wxkitlgnon 
:111(1 1 mns able to  do so frequently afterwards. After n e  crossed the rauge and entered the 
low flat country agniu, the bamboo jungle was so thick that  I sam i t  w;ls impossible for laden 
c1cl~li:urts to go t  through, mld I was noxious about t,llem as we had lost all traces of them ; 
I~nving no guide I was in dread of their going astray and \nudering about those terrible 
forests. IVe, ho\vever, w n e  upon them iu the bet1 of n large dry stream uloug wl1ic.11 thc path 
IIOIP lay to its junintion with the l'euga Pani, they had gone down a small ravine which joined 
t llc former. 1 fouud my carny pitched in a dry spot on the l'euga Pani near the small village 
I I ~  l'nGom. 

On t,he 2Dtl1, I mas obliged to retrace my steps to  the point where the path joined the 
clcy s t rcan~ .  Such heavy rain 11ad fallen during the night that  a considerable body of \vater 
n.ns now flowiug down it. On  my return to camp 1 found a Mishmi Chief and two headmen 
from Tabom n.:~iting for me nrith presents. 

T l ~ e  uest day 1 traversed down the river to near Ndong and on the following day carried 
a rough ronte by pncing into Insha about 64 miles to  the north-east of Ndong and situated 
ncar the foot of the Kamfai range of hills. On  the morniug of the 1st  April the ~vidow of 
the former Rajah (she st,ill had some authority in the village) accompanied by others, men and 
women, came out to our camp to  see me, and after some conversation 1 retraced my strps to 
Ntlong and c a r r i d  on the route survey to within 2 miles of Latoh, I might meution here 
hcforc proceeding tha t  Ndona is benu t i f i~ l l~  situated on the high right bauk of the Tenga 
Paui and a good view of the M a ~ ~ a b t i m  range is obtained. The next day the survey was 
completed to L:~toh and another route was carried by pacing to Tangsang about a mile from 
t.11~ former village; the Clrief of which accompnnied me there having donned his best attire for 
t,he visit. The headman of Tangsang came out to meet me and iuvited me to his house,-an 
offer 1 gladly accepted as a heavy storm was brewing which came down in torrents shortly - - - 
after. 

I chonld not fail to let you know of the civility wit,h which I was received by the Chief of 
Latob. On  my a r~ iva l  late in the evening he came domn to  camp aud was most assiduous in 
his attentions towards me. D u r i ~ l g  our stay of four days in his village, he either sent t,liroogh 
his son or brought dowu himself something for me ; his wife also presented me with fowls, kc. 
and 1 wnu glad of your presence there to have i t  in my power to reward her moresuitably than 
I could the Inthem Chief's wife. 

On the 3rd I surveyed do\vn the Teng Pani for 4 miles, accompanied by two men from 
Latoh, whom the Rajah deputed with me to  point out villages that  were inland and also to shorn 
Ine tlre path I~ack. On  the following day 1 traversed up the Lapang pani, a narrow lapid 
stream, for some 3 miles, and on coming out again upon the Teng Pan1 I met yo11 and we 
returned to camp together. From the 5th me worked in conjunctiou till our labors were closed 
a t  the trigouon~ctrically fired station on Manaburn; it. is therefore unnecessary for me to 
continue this narrative, npd I shall therefore conclude with a few remarks on the couu t~y  
traversed hy me. 

The ouly rivers of importance in the tract I mas engaged upon are the Jengthu, Teng 
Pani and l 'eng:~ Pani ; but as the two latter I presume, have becn dcscrihed by yon I shall 
routine myself to the former. From the \illage of Inthem the Jeugthu river has water in i t  
from bank to hank, and 11as an average \viilth of aboot 30 ya~uls, almost 11p to the village of 
I n ~ i n g .  Below Inthem t l~ere  are sho12 sandy reaches and the river has a compnrntively straight 
course, hut about tha t  place i t  is most tortuous, and winding and rapids occur. Near the 
village of Thingba the river bifurcates and from tha t  point, the casteru and main branch is 
called the Jengthu and the other \vhich joins the Noa Dching ncar the village of Rlndai is 
c d l d  the Modai Pimi. Thronghout their ~vhole conrse they flnw t l~rongh dark rauli jungle 
t~nrelieved t ~ y  anything pict~lresque, and w e  mere seldoro even favored with a glimpse of the 
sky :hove. I t  was most dispiriting. 

'I'he clearings about the villages are very insignificant. From no ylace in the Jcngthu 
va:lcy but Inring could a view 15, the hills he obtained nt all, owing to the immense nralls of 
forest all round. Poppy cultivation was seen in places, but the largest 1 saw in the wholc of 
the Singplro cnuntrg nm on the road to deserted Ndong, from Inring. T l ~ e  paths from hIung- 
lang to the villnacs 011 the Jen_ytho are very narrow and do not scem to be much used, I ~ u t  
those from Xu) to  ThingLa, and from there on to the villages on t l ~ c  Noa Dehing, are wide and 
kept in good order, reudering elepl~ant travelling very easy. 

E,lr.acl from the n'arralitie Rrporl of LIEUTEXANT E. P. LEACH, IL. E., Ofg, in charge No. 7 
I'opogsnphicu.l l J a r t y ,  Ilujpslona 81~1,rry .  

The tr iang~~lat ion extended over an extremrlv desolate and sandy tract lying between 
~i l .knnerr  and Sirsa in British territory 

Dearription of p o n d  trinngulnted. t P  II is)  50' 
(2m. ;=I. 

But11 eurveyors reported great ficarcity of water for driuking purposes, and few villages. 
Approaching the bortlers of IIisear and S i ~ a ,  thc g m u ~ ~ d  falls rapidly, ant1 the ennd ridg- 

cuvering the southern nnd western portions of the area brought under triangulatiou dis- 



31y)car. The snl)-soil is a mixture of clay aud gravel, and thc sulfate of the country uniformly 
level. 

An imaginary line dmwu between Hissar on the cnst and Nagore in JIarwar ou the 
mest, I>rolouged southwards to the Luni rivcr, would form an applr~ximate boondary to the 
Hickaneer desert proper This tract is covered bv low sand ridges, and is almost c11tirel.y 
devoid of surface vegetation or water, except immediately after the rainy season. 

A substraturn of clay underlies the sand a t  a depth varying from a few fcet to  several 
hundred ; and in all cases t11e wells havc to be carried down to the clay level. The direction of 
the sand ridges, as might he expected, is a t  right angles lo the l~rev:~iling north-cast and 
south-west \\rinds, and in l>laccs the clay bed becomes completely exposed. Where this is the 
case, small cxca~atious, called " lobas," are m d e ,  and the rainfall is collected. These " todns," 
or tanks, last a few months, but dry up a t  the end of January, and thc inhabitants are then 
entirely dependcut upon their wells, which are more or less brackish according to the depth 
of sand through which they have been driven. A small supply of drinking water can usually I)e 
obtained from large villages, when! the rainfall is stored in underground masonry reservoirs 
or " to~rkna." These are scrnpulously concealed, and their existence often entirely ignored till 
a little pressure has been brought to bear upon the proprietor. 

I u  the cold wcathcr the brackishness of the mcll water seems to have little effect. upon 
natives. The party has enjoyed extremely good health, and the monotony of the country is 
its principal t l r i~vbxk .  

I n  an ordinary season, the only difficulties a surveyor has to contend against are the distance 
from which his water has to be carried, and the scarcily of grass for his horses and forage for 
his camels. 

The former thrive mell opon husked I' moth," or vetches ; the latter, upon the leaves of a 
small thorny bush, a kind of wild plum, which a t  a certain season arc carefully stored and 
sell a t  almost as high a  rice as the grain of the district. 

? l e  effect of a dry season is therefore to create an aln~ost  entire absence of the stuntcd 
grass with which the sand is covered, and to raise the price of the stored fodder or 
"pdldc" immensely. 

A few isolated groups of hills appear upon the Standard Shcets of the year, the last to  be 

Countq plnne.tnblcd. 
met with northwards to the banks of the 
Sutlej. 

The country plane-tabled mas similar in  all respects to  that  described in my Narrative 
Report l a ~ t  year, wcll and almost eutirely cultivated for light crops during the rainy 
season. The soil sandy, with no drainage lines, and littleor no surface water. l'he inha1)itants 
are nrell-to-do, and a considerable trade exists hetn,een the Hissar and Delhi Districts and Ihc 
large towns of Sojaugarh in Bickaneer, and Didmind, Nagore, aud Mirta, in itfarmar. 

The large town of Kuchawan in t.he ~011th-cast corner of Degree Sheet XI, upon the b r -  
ders of the Sdmbhar Lalte, has an estremely picturesque fort in a good state of prcservat~on, 
towering some 500 feet above the city below, and covering the summit of an isolated mass of 
sandstone rock. 

I n  its neighbonrhood are the marble quarries of Afakrinn, from n,J~ich large qnantities of 
stone arc exported into the Jeyporc and Ajruere Districts. Further \vest lies the old town of 
Katol~,  a t  the foot of a low group of l~ills,  largely quarried for building purposes; and in 
the centre of the sa.me sl~ect the Iargc t,onrn of Didwiub, where an inferior kin11 of 
~ a l t  is ~nanufacturcd f r o n ~  a salt lake of similar formation to those a t  S i n ~ b h a r  and 
Kuchawan. 

Nagorc, a cit,y of considerable historical celebrity in the annals of Marwar, falls wit.11in the 

City of Nngore. 
area, surveyed, but mill not appear in thc sheets 
pnblished this year. It is the head-q~~arters of 

one of t,he largest pergunnahs in Rlarwar, and is enclosed by a bast'ionetl wall in good repair. The 
following description is :~bstractcd fro111 Rfr. Kelly's report: " Nagorc is situate about Y O  miles 
nortll-west of Ajmere, and the same distance north-east of Joodl~poor, the capital of itfarwar. 
Biclianecr lies to t,hc north at  a dis2:urce of 68 miles, and Sujangarh to the north-cast, 64 miles 
distant. I t  is built upon slightly risiug groortd, in the lrollow of the surrounding country, so 
that its fine tanks, six in number, are always full. A high sCoue wall, t l~ree miles in circum- 
ferencc, cncloses the city, ,strcugthened a t  every G O  yards by bastions, surmounted with old, 
rusty, field-pieces. 

"The \vall, like the ramparts of the fort, which is in the heart of the city, is in good con- 
dition and of considcmble antiquity. 

" Five llr~ntlretl and fifty-five villages nre incl~ldtrl in the pargnnnah of Nnaore. Of 
thesc, 391 am 'khol~a'  or crown, 191 'jughir' or tiefs, the remail~rler ' crdik' or &ts to the 
Uraljn~ins. 

"Tlle pop~dation is nhout 21,000 ; lfahomtdaus being in the proportion of 2 to 5. Before 
t.he funline year 180s-00 its inhnbitents numbered more the11 26,000. 

" Nagore mints its own copper coiu, and has a cotchcrr,~ sul~ordinatc to Jootlhpoor. 
" A locnl post runs bet,ween Jornll~poor, Bickineer, Sujnogarb, and Didwini, ar~tl there is 3 

Government l~ranch ofice counccted wit.h Ajmere and l l i r ~ x .  
" I t s  imports consist of salt from Yhalodi and Did\\~in&, sugar from Beani, and wheat and 

other grnins from the neighbyring villages. Its exports are wools, cloths, ~ a l t , ~ e t r e ,  rind 
large numller of iron and brnss vessels. Tbe revenue of N q o r e  is Rs. 7,000; of tho 
pergunnah Rs. 29,000." 



Water is good and plentiful, and the district is celebrated for its breed of chttle : the soil is 
extrcmely fertile, and the assessnient in consequence higher thnn in otlier parts of Marwnr. 

As all instnnco of the utility of the heliotrope as a signslling instrument in dry districts, 
it may be ment,ioiied t,hat a Has11 telcgrnph, worked with ordinary looking glasses, is in  constant 
communicntion with Ajniere, and is carried northwards as far as Bickaneer. 

The  atio ions usr~nlly on the sit,es of old survey points are from 15 to  On miles apart. 
Each signaller n-orlis from three different points on the hill or range forming his pnrticrilnr 

~tat,ion, and trnnsniits his flash from one or the other, according to tlie fluct~~atious of the 
Calcutta market, and the original telegram received nt Ajmere; the right-11ni1d point repre- 
se~ i t ing  prices rising, tlie left falling, the centre stat,ionaiy. K O  otlier attempt a t  a code is 
atienipted, hut the rapidity with w11icl1 the fl:lshrs nre transmitted is wo~jderfiil, and worthy of a 
1)rofessionnl heliotroper. The expenses of t,he tt~legr:il~h are defrayed by the vn~iolis banking 
firms en rotfte,  and t,he sub~cri~)t ion to the fund is Its. 60 a month. 

Thc border of Bickaneer to t , l~e  north of Nngore marlis the re-commencement of the sand 
ridges, which here rise to a considerable height, aud stretch almost np to  the capital of the 
district-the city of Birkaneer. 

The survey of this portion of Rajputsnn hereafter by the Geological Su1~7ey nill,no doubt, 
lend to some interesting t,l~eories conc,eruing the lost rivers of " Rajput celebrity." Bickaneer 
itself stands upon a bed of conglomerate, overlooki~)g what a t  a distance has nll the appearance 
of a broad river-valley. The formation is very similar to the hills round Joodhpoor where tlie 
upheaval of the bouldei- has becn mucli more violent, bu t the  same evidence of the existence in 
1)nst centuries of n considerable river exists. 

For some distance aloug tliis valley, east and west of the city, the ground is hard and 
stony, and the imaginary bed co~~t inues ;  but. a t  a distniice of 10 miles all trace of i t  is lost in 
the sand, and the ridges again rise one behind the other with the same nniform regularily as 
over the country to the north and south. 

The capital presents fen, points of interest. There are no natoral features as a t  Joodhpoor 
b) add to tlie picturesqueness of a few ten~ples and mosques s ~ l r r o n n d i ~ ~ g  tlie city, and thc 
bastioned wall and palace show considerable decay and want of repair. 

I t  is the residence of tlie Mal~ar:l,jnl~ and head-quarters of the S~ijangarli agency. 
F r o ~ n  various acconrits the country lying bct\veen Bicl;aneer and Bhamalpore, which remains 

for survey, will present no great dilficulties during the cold season. I t  is ~uiiinteresting to a 
degree, but. it  is during the hot months, before the rainy season set,s in, that i t  is unhealthy. 

Major the Political Agent a t  Joodhpoor, last year marched from Nagore westwards 
to Jeysulmeer, and describt?~ the country through which lic passed as very similar to the tract 
I have described. 

-- 

&tract Yrom the Nnrrntive ReporI o f  CAPTAIN J .  R. MCCUIIACH, n. E., in temporary d a r g e  
K O .  8 or ilIyaore lbpographiral Szrrrey Par ty .  

Captain G. Straliao left B:inplore to tahe the field on tlie 4th of December, accompanied 
hy Messrs. hIcNair, Wliite and Fleming, to undertake the survey of the Kankanhnlli State 
Forest. Mr. McNair ~indertook the rcconnaissnncc and triangulation of it, and finished it by 
t\ie 2ti.th December, fixing 55 points by obscrvat,ions s t  eight stations, based on the Gre;lt. 
TriL.onometrical sides of Banatmari to  Ko~ahe t tn  and Bnnatmari to DevnraLetta, the majority of 

being fixed by niore than two rays and having their heights also measured. 'I'he signals 
were for the most pnrt red and wllitc flags on trees, as the hills are covered with dense 
forest, and poles were fonntl to  Le of lit,tle use. 

Captain St,r:ihan, assisted by Afessre. Wliite and Fleming, meanwhile traversed the 
1)oundnry of thc forcst 35 miles in leligth, and on the 22nd December, having finished the 
Held work, commenced the computat io~~s thereof. By the 1st January nll the computations of 
triangles, latitudes and longitadcs, heights, andtraverses were finished, and the four boards on 
which the detail survey n.as to be laid down mounted and projected and m d e  over to Mossm. 
White and Fleming. The scale of the survey is 4 inches to the milc in accordance with t,he wishes 
of  the Forest Departmental authorities, and eye contours a t  50 feet vertical  interval^ have hcen 
inserted as nearly RB is practicable without resorting to actr~al levelling operations. l'he 
numerous heights givon by the Oriangulation rendered tliis comparatively easy. Messrs. White 
and Flenlinp have worked well, and accomplished satisfactorily a somewhat troublesome and - - 

difficult, of work. ' . 
Cnotnin Strahan then returned to Degree Sheet VIII, m d  observed a t  some stations 

in shecis 841 and $2 which had been reconnoitred and prepared the previo~is season in anticipa- 
tion of its being found impo~sihle to proceed with 9 7  nnd 33. Tliis with Mr. S t o t f s b ~ ~ r ~ ' s  
and Mr. Knight's help w3e computed then and t.here and the hoards projected. IIc  then 
reoonnoitr~d and obaervd the northern half of Degree Sheet XII ,  nnd brought tlie senson to 
s close on the 1st April. 

I n  entering into the detail of work performed by the Siirveyors, Assistant Surveyom 
md Sub-Surveyors during the pnst field season, I quote verbatim from the memoranda left by 
Captain Strahan ; and ns regards the office dotien, I would Iwg to add that I have f o ~ ~ r ~ d  otlr 
and all of thc a~s i s ta~ i t s  most at.tentive and diliaerlt in thc discIi:~rgr of thcir d~iti(bs. '111~ 
u l ~ f o r t ~ ~ n a t e l ~ ,  I)nt yet nnavoidal~ly, disronnccte~l :~ntl inromplctc stat,(, of the field work ~lntur-  
:tIIY IHI to a certain nmount of dificult,y in distributing for nu:: lcugtli of time hgether tlie 
r:~rin,l~e duties to Iw performed in oHice, but cvery cliangc h :~s  ~ C C I I  met with cheerfulness 
:ir~tl a (leciw to pleaae, wliicli hoe given me much satisfaction. 



"Mr.  Chew left, Bangalore on the 28th November, and reconnoitred Sheets 35, 36, 39, 
40, and observing on EBth January. He c;lrried on his observations tiU 4th Rlarch, 
when he was forced to  retreat by the prevalence of virulent cholera i n  that district ; and ill 
order to the time till field work was no longer possible, completed tJhc reconnaissanec 
of Sheet 42, and also a portion of Shcet 46, and rcturned to Bangalore on 5 th  April." 

The country workecl over is of the same general character as appertains to thv 
greater part of Mysore, being chiefly undulating, varicd by hills, sometimes in groups, some- 
times isolated, of great diversity of shapc and sizc. 111 the more level portions, moving 
about is comparatively cnsy, but in the hilly tracts locomotion is most difficult, and can only 
be accomplished with the aid of pack-bullocks or coolies. 

The chief towns and forts within the areas surveyed are Bangalore, the seat of government. 
of the Mysore Province, which is so well known as to need no description, Tl~mker, the 
head-quarters of the district bearing that name, and the hill fort and sanitarium oE Nundy- 
droog. This latter is situated a t  all elevation of 4<,800 feet above sea level, and was a t  one 
time a place of considerable strength u n ~ i l  taken by the British troops. The fort is now 
more or less in ruins, but the hill is resortcd to in the hot weather months by a few of the 
residents of Bangalore. 

The field season was one of short doratiou, but owing to the great scarcity of the 
necessaries of life, food and water, was of a peculiarly trying nature, and i t  proved to be so 
unhealthy as to tell severely on the members of the party, both Europeans and Nativee. 
Messrs. Farrell, Kitchen, Barker and McNair all suffered from sickness, which prevailed in one 
form or other over ncarly the whole country. l'l~ere mere five deaths from cholera amongst the 
Native establishment and camp followers, and much illness in the shape of fever and bowel corn- 
plaints. The Native establishment, with the e~ception of the Hindustani elcment (15 men lent 
from No. 7 Topographical Party, who have since been returned), does not appear to have 
worked well or given satisfaction. Out  of a e  average strength of 132 men there were no 
less than 39 desertions, and 7 others were discharged for misconduct during the space of 
three months, and a t  theclose of the season another lot of 50 men were not considered worthy 
of being kept on the rolls. With such materials i t  is evidently impossible to c a l ~ y  on work in 
a satisfactory manner, but I hope to be able to introduce for next season the same class of 
men wbo have done so well in No. 9 party, should work in the usual manner be found 
practicable. 

E.r[rael from /he ~J'a~rat i tv  Report qf CAPTAIN J. R. ~ ~ C ~ I I L L A G H ,  in ~fiarge ~ ~ ' 0 .  9 z y s o r e  
fb11o~raphicaL Surrey Party for seanon 1876-77. 

I n  proceeding to make a few remarks on the country through which the operations were 
carried, 1 would premise that, bcing so well known to the Europcan officers of the Government, 
therc seems no need to enter into details of appearance, products, people, &c., the most minute 
information on all these matters hcing doubtless in the possession of thc Statistical Depart- 
ment. I will therefore confiue myself to observations from a professionzl point of view. The 
part of the corlntry includcd in Degree Sheets I and I1 is for the most, part hilly, though com- 
pamtively level ground is also to be met with. Large ttracts of dense forest are a source of much 
inconvenience and delay to the surveyor, who is first obliged to clear hill tope for his stations 
of obserr:rtion and for intersected pointy, as a groundwork for s~~bsequcnt  traverse operations, 
previous to the sketching of the ground. 

I n  the more jungly port io~~s t,hc villages :Ire widely scattered nod arc small in size; in 
fact they are in some places little more than a collection of hamlets of a few houses in each ; 
i t  is, in conseqllencc, more difficult to get about and to procure assistance in the way of labor 
aud supplies t,l~an in other more open and populated parts of the coontry. 

I n  Sheets X I  and XIV the ground is comparatively open, with uumerous isolated l~ills of 
all ~11al)es and sizes ; but though well adapted as regards position, they arc very often of a most 
inconvenient description for stations oE observation, their summits I~cing crowned with a col- 
lection of sharp-poiuted rocks sufficiently high to obstruct the view, auil yet too narrow to  admit 
oE an instrllmcnt being set up on them. Along the western margin there is a s ~ r i p  of almost 
impenct,mblc jungle, and here also tbe poprtlation ih scanty and thc villws few and sn~all.  

The part of thc country topographically surveyed in sheet IV  is open and populous; the 
hills arc mostly isolatcd, and in places very precipitous; the rest of thc ground is extremely 
r~nd~llat ing to the eyc ; but the swells nre not of sufficiently marked character to :tdmit of .- 
clt*llneat~on as a nlle on so small a sa le .  l'hc uumerous water-courses, however, show the general 
qlolie and fall oE the mound. 

Thr only tnwnsLind forts of importance lnct with werc those of Mysore and Scringapatnm ; 
t l ~ e  forrnrr h:13 D pol)~~l:~t ion of about 57,000, and is t,he residence of His High11t.s~ tl;e hfahn- 
r :~ ja l~  of Mysore, n~l~osc pril~cipal Palarc is within the eneciitte of the fort. Of t,l~c fort itself, 
t h c r ~  is littlc to 11c said 1)cyond that whatever i t  might have h n  in forn~cr days, its strt.ugtll 
has dcl~arted in t,he face oE modern ordnance, ant1 i t  is cnmpletcly commal~dcd within e f fc~ . t . iv~  
range. T l ~ c  importnncr of Seringapatam, I think, Inay 11e s:rid to lie only in tLc histoiical 
assot~intions conncctctl with the place. A rnn~lcratc-sizd village is c o n h i n d  witllln t l ~ c  dc- 
fcnrca, ~vl~ir-h arc in a ruinous condition ; a l ~ d  as far as I saw, there is not a sirlgle g,ln n ~ c , u n t ~ d  
or dismor~nt,rd on I.hr ramparts. There is no gartison of any sort, unlcss a few oE the rural 
may he considered ench. Oppoaed to modern ortlnancc, the fortress appears to me inwpnble of 
resistrnce for a single day. 





APPENDIX E. 
GEOFRAPIIICAL, COMPLLINC AND DRAWING BRANCHES, SURVEYOR GENERAL'S OFFICE. 

- 

Slatentent aho~ci,tg the  nakre of the  work performed, a n d  the progress  made f rom l a t  October 1876 
lo 30th Septentber 1877, twelce m n l h ~ .  

I 
MAPS. ( SCALB. ( R s x ~ e x s  A N D  Paooasss .  

I ~ m r - S t n n d a r d  original in 8 ?beets 
(outline). 

INDIA-6 sheets (outline). . . . 

INDIA NO. 3.-4 sl~ccts (outline) ... 
BEN~AL-Standard (outline) in 2 

sheets. 
BENGAL-Trade map of ... 

Aas~ar-Standard compilation in 8 
aheets. 

SIND-The Province of ... 
RAJPUTANA AOBNCY-8 sheets (out- 

line). 
CENTRAL INDIA AQBNCY-2 8 b ~ h  

(outline). 
CENTRAL PBOVINCX~-2 sheets (out- 

line). 

BHVTAN-Preliminary map of ... I 8 = 1 

Countries between Hindustan and / U = l 
the Caspian Sm. 

CAWNPOBR DIITRICT. 
AJlIERE DIBTRICT-6 8bcets, ... ' 
AI~AIRWABA D I ~ T H ~ C T -  4 nhects ... . 
D I ~ T B I C T ~ , -  

Rahraiteb, Mongliyr. ... 
Bnle~ore, nloz~~lTerpore, ,. 
Barabanki, I'arFbgarb, ... 
Darbsngab, Pun ,  
Fyzubnd, Kai Bareli, . . . 
Gondsh, Sitnpur, ... 
Hardui, Sultnnpoor ... 
Kheri. Unno. . . . 
Luclillow, 

Index Maps. 

INDIA-No. 2, .. . 

I A ~ ) P . x  to the sheeb of the A t l a  
ul' Ind~n.  

Additional materials from the several survey8 current, re- 
duced nnd inaerted. 

Blue print reproduction of the above Stnodard. Sheet 3 
(Rnjputanu) in progress. Sheet 5 (Msdra )  completed for 
engraving ;- ullder examination. Sheeta 1 and b e n g r a v i n ~  

Reduced fiom the above Standard. The hill dmwing m 
proyreeR nnd well advnnced towards completion. 

Engraving. Tbe principal names (new spelling) inserted on 
dry prints of the outline for  a prelilninary issue. 

Dmwn on blue prints of the Standard 16 mile compilation, 
for Photozincography. For  the Bengal Government. 

A new Pontul map of the Bengal Circle, 1878, under prepar- 
ation ror the Post  Mnater General of Bengal, lion1 lnfoim- 
ation being supplied from time t o  time by the Postal 
Department. Completed ne far ns received. I n  progress. 

Sheets 1 and 2 being Litl~ographed. Additional materials t o  
date inserted i n  sheet 3, (Lakliimpur and S ibsqa r  districts, 
with surrounding country of the various hill tribes); waiting 
further adat ions to complete. Sheeta 4 6, 7 and 8 (in 
one), completed. 

Hills drawn on a dry print proof Cor Lithography. 
1 Standard projections made for engraving on copper. Compil- 

ed and drawn in outline from recent surve s as  far as re- ) ceived ; subject to  yearly additions to  compl te  on receipt 
J of further survey materials. Under examination. 
Standard proiection made for enqraving. Under compilation 

in outline" from recent surviys ; i n  progresa and well 

I Fu$i?%ditions and corrections m ~ d e  t o  date, and k t  

1 proofs revised and completed for press order. 

1 Further ndditions and corrections made to date for  a new 
edition. 

Further additions and corrections made to date, and last proofs 
of outline r ev i sd  and completed for ress order. Hills 
d r a m  on a dry print proof coniplete for lithography. 

Hills revised for a new edition. 
Pargnna Bods ,  transferred to this district, added on original 

compilntinn. 
Drawn for Gazetteer, North-Western Provinces. 
Prepnred aud completed with boundaries, &c., from the 1 incli 

rbeets of the Rajputana Survey. 

Extracted from the Atlns of India, and prepared and coui- 
pletad for publication with the latest infur~nation to date. 

Two copiea prepared for Departmental Reports of 1871-76 
nnd 1876.77, represel~ting the various surveye completed 
and in progress. 

Showing the p r t i o o s  mrveyed, published, nnd in course of 
publication by tlicTopogrnpllicnl Trigonometrical, and Revenue 
Surrejs  under the control of the Surveyor General of India, 
and Superintendent, Great Tr i~o~~omet r i ea l '  Survey to 1877, 
prepnred for tbe lutelligencc ~ k m i t t e e ;  2 copies, one for 
rrcord. 

Additionnl information supplied by Captain Collen, of *he 
various pnnliee, militnrv ~.oeds, bridges, kc.. throughout 
India, embodied in two'copies, one for the Military Depnrt. 
rnent, Lbp other for record. 

Three copips prepnred, showing the state of the cnaravinR 
sod publication fur l#76 nnd 1877 (one Ibr tbe Intelligence 
Committee). 
p-. . - 



Maps. (Continued). I SCALE. (  REMARK^ A N D  P n o ~ n u s n .  

I Reviscd for seasons 1875-76 and for 1876.77, to illus- 
trate the publication of the sheets, and progress of 

/ the several Topogmyhical Surveys named. 

Index to the sheet8 of the 
Gwuli~,r nnd Centrnl India Survey. 
Kl~andes l~  andBombnv Native States Survey. 
North-Enstern ~ i v i ~ o n ,  Central Provinces 

Su~vey .  
Central Provincee nnd Vizngnpatnm Agency 

Survey. 
Bhop111 I I I I ~  filalwn Survey. 
Khuri, Gnro and Nnga Rills Survey. 
Rajputann Sl~rvey. 
hlysoie Survey. 

I I 
C A X T O N ~ E N ~  --Boundariee of the following Ce~~tonmenta reduced and inserted, to completp the recorded set o l  

office Atlns Sheets which show them, viz.,  Ali nrh, Bn~ln~i ,  Cnwnl,o~.e, l)ebra, Dern Ghnzi 
Khan, Dein Ismail Khnn, Perozcpore. Jliansi, sullundur, Julog. Knsanli. LnLore, Lucknow. 
Meenn &leer, Meerut, M u m e ,  Nagode. Nowgong, l'eshawur, Rawnlpind~, Sealkot, Yultanpoor, 
Umballa. 

* 
e 

11 
lli - .- 
El 
m m 

SHEETS O F  T H E  ATLAS O F  INDIA, 4 XILES = 1 INCH. 
I 

Sheete 12(foor quartern), 13(fourquarters), 
18  (four qunrtera). 3 4  9. W.. 36 
N. E., 37 S. E., 71 N. E., 92 S. W., Points projected on dry prints of the sheets named. 
94S.E.. 130 N.E., 131N.E.and  
S. E. 

,, i2 N. E.+ and S. E.' 

., 17 full plate ... 
,, 1 8  N. W.' ... 
,, 22 S. W. and S. E. 

,, 23 N. W. ... 
,, 33 S. E.  and 9. W.+ 

,, 35 N. E. and S. E .  ... 
,, 36 S. E. and N. E.+ ... 
,, 3 7 N . E . a n d S . E . '  ... 
,. 52 N. W. and S. W. 

., 66 full plate ... 
,. 67 ,, ... 

...a 

. . . 
.. 91 N. W.f end S. W.' 

,, 92 N. W. and S. W. 

Hills wanting ; in prozresa. 
.. 9.5 N. W.* ... , Par t  of Mnnul~patam. Madras Presidency. Recent work of the 

Madrns Hevenue Survey, reduced nnd drawn complete for re.eli- 

... 

j ... 
.. ... 
- 
. .. 

1 ... 

f 
... 
... ... 
... 
... 
... 

groving. 
,, 113 full plat0 -. ... Hilln drawn co~npletc on a dry print proof of the added portion of 

Hamrihwh. 

Parts of Cutch and Kattywar, drawing in outline from recent eur- 
veys, completed of S. E. and N. E. drawing in progress. 

Part  of Bhatvulpore reduced from the sheets of the Revenue Survey. 
Drawin completed of 17; 1 8  N. W.,  drnwingjn progress. 

Par t  of fa t t jwnr .  Drawing in outline from recent surveys Corn- 
pleted of S. W.; S. E. in progress. 

Pnrt  of Kattywnr. Hill d r a a ~ n g  in progress. 
Parts of Ajmere ?nd Jeypnre, 33 9. E., drawn complete with hille. 

9. W. d m m n g  In progress. 
Parts of Ajmere. Oodegpore and Jodhpoor. N. E., N. W. and S. W., 

d r a m  wmpleta with hills. 
Parts  of Jhalawar. Neemuch, Oodeypore, &c. Drawing in outline from 

recent surveys completed of N. E. ; 9. E ,  drawing in progress. 
Parts of Khandesh and Native States in Centlal India. Drawing in 

outline from recent surveys made to dute. I n  progress. 
Parts of Nutive State in Central India. N. W, and S. W., drawn 

wmplete with hills. 
P a r k  of Kurnaon and Garhwal. Drawing in outline completed to 

extent of materials received from the Great Trigonometrical 
Survey. 

Parts of Mandla. Drawing in outline of additions from recent sur- 
regs, to complete. In progress. 

Par t  of Ahiri zamindnry added, und hills drawn complete. 
Parts of hInndla and Raipnr. Centrnl Provinceg. Drawn in outline 

from rcrcnt surveys. Hilln wanting; in progress. 
Parts  of R a i p ~ ~ r ,  Balsghnt and Eilaadl~~, Centrnl Provinces. Drawn 

in outline. Hills wanting; in progress. 
Parts  of Ilai nr. Chan~la and Bnetar, Central Provinces. Drawn in 

outline. #ills wanting ; in progress. 
Parts of Baqtnr and Godaran Taluks. Additious of new moterial 

from recent survevs. com~iled and drawn in outline to wmolete. 

.. 124 N. E., N. W., S. W.. S. E. ... Ports of Goal nra. Darrang, K m r u p  sndNowgong. Remaining out- I tine and h i i s  comp11* hnd &awn comp~ete. 

STIN shcels marked than 'am new sheeln. 
-- - .- 

BTANDAHD SHEETS O F  T H E  TOPOGRAPHICAL SURVEY. RE-DRAWN liQR 
pHOTOZINCOC;I<APAY. 

.. 125 S. E .  -. .:. 

., 130 N. W. and S. W. " ... 

Pnrta of Syll~et and Cachar, revised and 6lnnk portions compild and 
drawn with hillu complete from recent nurveys. 

Part  of the Nngn Hills. Nowgong, Lakhimpur and Sibagar. Further 
addition8 to date made from recent surveys; complete with hills. 

I aanjurn and Oriara Sun~r.q. \ 

phela.;l.ogpors Division Surrey. 'Miln. Inch. 

Sheet 54: ... ... ,.. 1 1 = I 

sheet .  31, 31, 32, 33, and 48 ... 1 2 = 1 Fair drawn from thc orig'nal field nlrreta. 
. 1 2 ... , 1 = 1 Prnjectd and fair drawn from the o r i~ ina l  field allreta. 
.. m, 03, 6% 65, (i6 and 67 .., i 1 = 1 , Projeded and in progressin various ntagea. 

Corrections and nddition~~ made for a second editio., 
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 MAP^. (Contia~rcd). SCALE. 1 I ~ E X A I I K S  .ANII PI IOQI IES~ .  

. _- - . .. . . . - - , __ -. - - . . - I 
Projected and ill progress in vurim~s stnges. 

Central Provinces and  Vizugapcifnm 
Agency Survey. 

Sheets 1 2  and 14 ... ... 
Reurah a n d  Bundlekund Survey. I I 

J ' i l ~o .  loch 

1 = 1  

Sheets 1 2  and ?2 . . . ... 1 1 = 1 I Corrections and additions n ~ a d r  for r rrc<~n<l .*litin11 
! 

I Simla and  ./utog S~trv<y.  
I 

20 sheets ... ... 

R n j p ~ i l a n a  SUI.I.PY. 

ln~er t ion  of estate boundaries! exantination and rryisjon 
of o r i~ ina l s  for a new e d ~ t ~ n n  to 1876. T h r  rrmnltlltly 
8 sl~eets completed. 

Sheets 26 and 31 . . . 
. - . . - - 

Charts of n i angu la t ion ,  4 n~ i t e s  = 1 iarl,, of the 

l\IISCELT,ANEOUS MAPS. 

Chota Nagpore Division Survej. 
Rewnh and Uundelliln~d ,, 

Extracts OI I  vr l luu~ cloth u~atlc fro111 thew charts, n~l<l  

Jliel~~im and Ramnl Piudi ,. a spuol~sis of latitudes, longitudes and heights 

Ganjnm nnd Oriarn 
of tho scvwnl puinls t b e r c i ~ ~ ,  prepared for the 

South Pnrnsoath series ,, ,, 1850 ,, 1853. , Supwintendent, 12erenue Surveys. 

INDIA, lllilitary map of I ... 8 GO = 1 

Country wil hin n r i ld i~~s  of 20 ~iiiles 
o n  1 a 1  a n  f i n  u a  1 = 1 
t~ Knlkn. 

Districts Ellicl~pur. Akola, Anrlaoti, ' 
B;~ssin> and Yeotmal, nit.11 part, 1, 1 = 1 
of Hydembad. 

District Itohtak. . . . ... I 1 = 1 

District Mnil~puri. ... ... 2 = 1 

1 
The Portoquese Territory oE Gon. ... 1 1 = 1 

P d n i  Hille. Sketch map or the. ... 4 = 1 

Snndarbnns Survey. ... ' ." i 

Soondoor Jnghir, nlndrns Prezi. 1 2 = 1 
dency, eeneon 184.2. 

blank projections Fnr s mnp of A f  
ghnuistau, in Degree Sheeta. 

l'be sanle in 4 sheeta, ., .., 

-- 

Showing disposition of the army, army corps, &c., &c. Six 
copies revised for the Military Department and returned. 

A trace mndc on vellum cloth from the oliginal one-inch 
sheeta o l  tlie Revenue S u ~ v e y ,  for rcprodoet~ion. 

Tr;~ccs made on vellum cloth of parts of Hydcrabad and the  
district* ~lamned, from the originnl C l d  sections of the 
IIgderabad Survey, for the use of the Forest Department. 

Trncillg made on Vellum cloth of the pargnna boundsries of 
this district for the Settlement Oficer. 

Two copies nrndc for tho Settleimeut Officer, onc showing the 
pl.iucipnl villages only, the other showing nll the villages of 
thc district. 

A trnce made on v e l l ~ ~ n i  cloth of the Goa Territory, for the 
Dlarine Survey Department. 

Estraoted from sbect 6% of the Indian Atlas for re-produc. 
Lion. 

Estracts made from various old firld books, sections and 
mnps of this  survey, benril~g on lots 100  and 104, and areas 
of tho same takco out for the High  Court and the Super- 
intendeut, Rcreuue Surveys. 

Cul~y of Ll~c saaro made on vel!um cloth for the nse of the  
Collcclor of Bullnry. 

Forty-six ningle Dcgrrc Sheets on the ncnle of 4 niiles=l 
i~ich,  between tlie parnllrla of 28' nud 38", nud meridians of 
6 l U  and 71°, rlud tho Rame area ili four sheets on the saulc 
of 16 miles=l illcb, proj~ctcd !\fit11 card scales for the pro. 
jcction of points o a t l l e  snme. for Major J. Brown, R. E., 
Nooltan. 

=~ -- - --- - -- 

Examinntinn, corrections and ndditiuus to origiud aur-) 238 original sheets cxamincd, corrected ond touclled 
vcy sheeta, maps, chnrta, &c., up for re-production and engra~ iug .  

Rxnmination, corrections nnd Rcldilions to  m g r n v d ,  Bla~lka filled up, r~ilmngs. bon~~d,~riee,  ten.itorial 
l i t l ~ o g n ~ ~ l ~ , - d  and photozilleogmpl~cd ploof mop*. unmrs, I~csrclinpn, foot-notca, lilies, kc.. inserted, 
Vn~ioun exaluiued, co~upleled and camected in 5 , m l  shreil. 

Atha g b e n t ~  R I I ~  ell rrnved niaps colored--4.009 sllpeta. 
Lithogr~plred nnd pkotoaincngrapbed maps and plans, colored-23.709 elreek. 

.I. P RAAESS. J. 0. N. JAMES, 

Sururyor a r d  C h ~ f l  D r a j b m a n ,  Ass idan t  S u r c q o r  General, in rhai:ye D r n r r n g  ~ ~ , , , , ~ h .  

10th 1 ) r r rmbo  1677. 





APPENDIX F. 

ENGRAVING BRANCH, SURVEYOR GENERAL'S OFFICE. 

Annual Progress R e p o d  up to 3lst  Dccemder 1877: 

Atlna Shect No. 23 S. W. ... 
52 N. W. ... 
72 N.  W. ... 
72 N. E. ... 
93 S. E. ... 
!I3 s. W. ... 

105 S. ?V. ... 
124 S. E. 
124 S.  W. ... 

New sheet comple@d full up to margin. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 

NEW SHEETS TO WHICH LARGE ADDITIONS FROM 
FRESH SURVEYS HAVE BEEN MADE, OR ARE 

IN PROQRESS. 

Large addition of new survey, outline writing and hills up to 
margin ; plate finished. 

Large addition of new survey, outline mit,ing and hills u p  to 
mnrgin ; plate finished. 

Large addition of new survey, and outline writing done u p  to 
mnrgin ; hills just commenced; in progress. 

Outline nnd writing of new survey done ; hills 1-10th completed ; 
in  progress. 

131 S.  W . 1 Bills of new survey commenced; plate put  down for mom 

125 S.  E. ... 

91 S . E .  . . .  

- .  
urgent work. 

Taking out old work and re-engraving new survey ; outline 
writing end hills finished. 

Toking out and re-engraving ; new additions finished. 

NEW ATLAS SHEETS IN HAKD. 

... 

. . . 

. . . 

. . . 

... 

... 

Border nnd projections done; out,line of new survey one-fourth 
done ; in progresA. 

Border end projections done ; outlifle of new survey half done ; 
in l1rogress 

Border and projections done ; outline done as far ns drawing ; 
wvriting just commenced ; in  progress. 

Outline and writing done full up to margin ; transfers for pre- 
liminn~y cdition hnve been taken ; wniting drawing for hills. 

O u t l i ~ ~ c  nnd nfriting up to margin completed; trunsfem for pre- 
liminary eclition linve bccn tnken. 

Outli~le and \rrit.ing up to margin done; transfers for prelimi- 
nnry edition have been tnken ; hills in progress; one-eight,h 
complcted. 

... Outline done up to mnrgin ; writing just commenced. 

. . . Ontlinc dour as far as drawing ; ditto ditto. 

. . .  Dit,to ditto ditto ditto. 

. . . Ditto ditto . writing half done ; in  progresN. 

. . . Outline nnd writing upto nulrgin done ; tmnsfem for preliminary 
edition I l n ~ e  been t~ iken ;  hi lb  just commenced ; in progwss. 

. .  T h i ~  rlunrter s l~cct  wnn cut out of, and mndc u p  fmm, the old 
full l lrgwe Sheet 7'2 ; hcnq. ndditions done. 

. . .  011tlinc- nntl nrit'ing up to  mmgin completed; trnnsfet-s for 
prrliminnry cdition will be tnken ns soon ns examined. 

. . .  Ootlinc up to margin clone ; writing hnlf completed; in profless. 
Out,linc up to mnrgin in progresn. 

Ditto ditto done ; writ,ing hnlf completed ; in progress, 
Taking ont old work rind engraving ntbw tlnrvey ; ontline and 

~ ~ r i t i n g  clone ; hills will be put in hand n.s soon ns possible. 
. . . I 0ul.linc nnd ~vritingdonc ; transfer8 forprcliminnry edition havo 

been tnkcu ; hills will he pnt in band na soon a~ ponsible. 
OatIinr nnd xriting done ; hills almost finished ; plate put tiown 

011 account of sickncss of the hill etcher. 



- 

Atlm Sheet No. 130 N. W. ... htline and writing up to margin done; copies of preliminary 
editions taken from the plate ; hi& in progress ; plate put 
down for a short time on account of more urgent work. 

Intline np to margin half done ; in progress. 
Ditto ditto dit,to ditto. 

ILD PLATES TO WHICH LARGE ADDITIONS HAVE 
L, - , BEEN MADE, OR ARE IN PROGRESS. 

large additions of new survey outline ; writing and heavy sand- 
hills done ; jungle in progress ; almost done. 

lew survey outline, writing, sand-hills, &c., finished. 
[envy additions of new survey outline, mriting, hills and jungle 
done ; plate finished. 

[eavy additions of new survey outline and writing done ; hills 
hnlf completed ; in progress. 

[ills of heavy portion of new survey done; repairing hills to 
match the new work in progress. 

Ieavy alterations ; re-engmving parts taken out of outline ; 
writing, h., finished. 

lntline, writing and hills of new survey done ; repairing old 
work ; plate put down for other work. 

Ieavy additions of new survey outline and writing done ; hills 
will be commenced as soon as possible. 

Ieavy additions of new survey done ; outline, writing, hills and 
jungle done ; plato finished. 

Ieavy additions of new survey of the Sunderbuns outline; 
writing done ; jungle in progress ; plate put down for more 
urgent work. 

lenvy additions and corrections elmost finished ; plate put down 
for a nhort time. 

SHEETS REPAIRED TO WHICH SMALL ADDITIONS 
AND CORRECTIONB HAVE BDEN MADE, OR ARE 

IN PROGRESS. 

itlfls Sheets I N .  E . ; l S .  E . ;  2 S . E . ; 2 S . W . ; 3 N . E .  
3 N . W . ;  3 s .  E . ;  5 S.  E . ;  5 N. E . ;  6 N. E . ;  6 S. E . ;  
8 S . E . ; € ! S . W . ; 9 N . E . ; 9 S . E . ; 9 S . W . ;  1 0 S . E . ;  10  
N . W . ;  1 0 N . E . ;  l l N . E . ;  l l N . W . ; l l S . E . ; l l S . W . ;  
2 7 N . E . ; 2 7 S . E . ; 3 2 S . E . ; 3 2 N . E . ; 3 2 S . W . ; 3 3 S .  
W . ;  3 3 N . E . ;  3 4 S . E . ; 4 4 N . W . ;  4 5 S . W . ;  4 5 N . W . ;  
5 1 S . W . ;  5 1 N . W . ;  5 1 N . E . ;  6 1 S . E . ;  5 2 N . E . ;  5 3 N .  
E . ;  5 3 S . W . ;  6 9 K . W . ;  6 9 s .  W . ; 6 9 S . E . ;  N. E.  and 
N . W . ;  7 0 9 .  W.; 70 S. E.; 70 N. W.; 71 N.W.;  7 2 s .  
E . ; 8 6  S. W. ;R7 N. W . ; 8 7 S . W . ; 8 7 S . E . ; 8 7 N . E . ;  
92 N. E.; 92 S.  E.; 93 N. E.; 105 N. E.; 105 S .  E.; 105 
N. W.; 125 N. E ;  126 S. W.; 126 N. W.; 126 N. E.; 1% 
5. E,; 127 N. E.; 127 S .  E ;  127 N. W.; 127 S .  W.  

JLIOHT ADDITIONS AND REPAIRS TO OLD 9HEETS. 

Slight additions, price, &c. 
Ditto ditto. 
Ditto ditto. 

Slight additions, milways, boundariee, price, kc. 
Ditto ditto ditto. 

Repairing, writing completed. 
Slight additionu, price, kc. 

Ditto ditto. 
Ditto names, railweya. roads and titledone. 
Ditto ditto ditto ditto. 

Repairing outline, in progress ; thee-h)urtlle c-ompleted. 
Ditto writing completed. 

Slight d d i t i o n ~ ,  pricc. &c. 
Ditto repairing, nriting in p ropn3 .  

Heavy sheet ditto clittc?. 
Taking Out and re-engrnnnr l.nil\~nya : rorrcctio~~s r~nd writing 

done. 
E n ~ a v i n g  railways ; station nnmer, and rn~.rectir~nn completed. 
Repairing outline and writing: in pmgreu~ 

Ditto ditto completi.d 
Ditt) ditto in progre~u. 



TlTE FOLLOIPING ATLAR SEEBTS HAVE BEEN PRO- 
JECTBD AND BORDERS CUT. 

Atlns Sheet No. 60 .. . 
B 61 ... 

62 ... 
63 .. . 
76 ... 
79 ... 
95 .. . 

102 . . . 
10-b . . . 
1 14 ... 
115 ... 
116 ... 
118 ... 
120 ... 

v1 129 ... 
138 ... 

I Atlas Sheets 18, 19, 20, 75, ?6 ; all four quarters ; 94 S. E. 
and 108 N. E. I n  all 22 plntes; and borders cut only to five 
hlnnk plates. 

Outline repaired ; writing hcing recut ; in progress. 
Repairing outline and writing completed. 

Ditto ditto plate put down for other work. 
Ditto ditto and writing completed. 
Ditto ditto clitto half done. 
Ditto writing completed. 
Ditto ditto. 

Engraving ; dish-ict names, price, LC., completed. 
Slight ndditions, price, &c. 
Repairing writing ; about one-fourth done ; in progees. 

Ditto ditto ditto. 
Slight ndditions, price, &c. 

Ditto ditto. 
Ditto ditto. 
Ditto a t t o .  
Ditto ditto. 

GENEl1AL AND MSCELLANEOUS JfAPS AND OTHER IVORK COMPLETED AND 
IN r m o u n m s .  

Map of India in 6 sl~eets ; scale 
32 miles=l inch, sheet 1. 

Map of India in 6 sl~eeta; scale 
32 miles= 1 inch, slieet 4. 

Map of Sind, 16 miles=l inch. 

Map 'of Bengnl in  2 sheets, 1 6  
miles=l i ~ ~ c h .  

Map of Bcngnl ill 2 sheets, 16 
miles= 1 inch-sheet 2. 

Map of India, scale 96 miles= 
1 inch, ~kelcton. 

Map of Assnm, 16 miles=l inch. 

Map of Oudh, 16 milea=l inch. 
Map of Ccntrnl India in 2 shects ; 

scale 16 milcs=l inch. 
Map of R.njpntana, in two sheet*, 

scnle 16 milea=l inch. 
Large Graticole Drnns Plntr. ... 
Commis~ion plate for thu llilitary 

Dcpnrtmcnt.. 
Skeleton mn.p of the Punjal), scale 

32 miles= 1 inch. 
Map of India, HO milcs, in 2 sheets 
Anemograph scnlc. . . . ... 

" A z E T T u m  m P , P  

Bhagulpnr Division . . 
Chot~Nnppnrc  Division. 
Rajshnhi and Kuch Dehar Divi- 

sion. ' 

Patna Divinion. .. . ... 
Chittisong 1)iriaion . . . 
Map of Orissn. ... . . . 
Four sheets, plan of Calcutta 

' Simmn.' 
Steel ( f u n p .  ... .. . 
S c ~ l e s  of 111t,itn~lra nnd lot~,qit.~ulc~s 

for tilt? nrc of t l ~ e  111tlia11 Atlas. 

Outline and writing completed as far a s  first orde1.s. 

Outline done ; writing well advanced. 

Outline and ~mi t ing  complcted ; map published, preliminary 
edition. 

Sheet 1, outline done; writing newly completed ns far as first 
orders. 

Ditto ditto done as far na first orders. 

Outline done ; writing just commenced. 

Outline and writing completed ; co.zections and additions in 
progress. 

Finished and published. 
Border nnd projections done. 

nordcr and projections just commenccd. 

For tho Trigonometricnl Survey-completed, 
Tnking out old work, and engraving new wording for cool- 

rnissio~~s of nntivc oflicen ; coniplctc(l. 
Hcnvy ndditions and nlterations complcted up to date. 

Outline done ; n-riting just commenced. 
Bor tLc Yathomaticd lnstsumcnt Depnrtmcnt ; finished. 

\Finis**. 

Co~rcctionn completed. 
Slight addition8 completed. 

Encmvcd for the u8c of the Telegraph Dopnrtment ; finillled, 
A new scale eweveil; finished, 

Ten ~ c a l ~ - s  of .'b rllnina to the EII&T%\-c~ for tho Ifathematical ~ ~ t ~ ~ ~ ~ t  ~ ~ ~ ~ ~ t ~ ~ ~ t ;  
inch or 32 iuchcs (6, the milc. tininllcd. I 



1 Lnrge tint of dots ... ... For trnnafe~s for printing in colour~ ; finished. 
5 S~nnll do. . 1 Ditto ditta ditto. 
Rain scale in 100th~ of inch ... E n p r u d  for the use of the Matherubticnl Instrument Depart- 

COPPERPLATE PRINTING. 

Six plates of imprints, ... 

Proofs, ... ... ... ... l , E 9  
Transfers, ... ... ... 6!U 
Impressions, ... ... ... 9,Gtli 

-- 
TOTAL IMPRESSIONS ... 11,507 

F 

ment. 
With new additions and alterations of dates. 

NEWBEE OF PLATES IN HAND. 

C. Mr. COARD, 

Srrpdl,, Ellgraving Branch, 

Surveyor General'r Ofice. 

JOHN 0. N. JAMES, 

Asaialaltl & T C ~ O T  General, 

In charge Ertgravirg Braacd. 

SURVEYOR GENERAL'S OFFICE, 

Cnlezltla, 3181 December 1677. 



Supcriotendenb's sslary from April 1876 to Ylst JIarch ... ... ... 1877 ... ... Sanct~oned Establishment ... ... ... Hou~c.rent ... ,,. ,.. 
Contingenoies ... ... ... ,.. 

APPENDIX G. 
 cap^^^^ J. WATERHOUSE, ~ m i ~ t ~ f f t  Sur7)<~~? General, in ehorge Plrolgrnphic R r o n d ,  lo 

Slfrveyor-Gerrerul q/'India, A;. 463 p., rluled Ccrkzltlu, 16th Beeember 1877. 
I have the honor t o  for\vnrd the  usual tabular statements showing the  amount rind progress 

the performed in this branch oE your, office during the  past year from 1s t  October 1876 
to 30th Scptemher 1877. 
' 

2. A ~ ~ ~ u N T  OF WORK.-The amount of work pcrFormed dur ing t h e  year under report, a s  
'Ompared \ i t , h  the previous year, is shown in the  following table :- 

Re. As. P. 

Orlginnla . . . . . .  

Ncgn~lvca ... { 
Sll~Ct prlttl8 ,., { 
Photo. Translare 1 
Trnnalara lo zlno or slone ... 

Numbcr of pulls ... 
Dltlo shcele ... 
Dltlo copies ... 

Carbon print8 of Ilfe caavicls 
-. . .- - 

Rs. As. P. 

41,401 1 9 

Csdwtrnl Eatnblishment, North-West Provioces 9,789 8 3 
Cadnstrnl Contingencies .. .,. ... 1,664 3 3 
Cadastral Contingencies additional for couetructio~ of 

glwe-house,. &c. 248 11 0 " Re. 4,000 wsa 
on ~ I I I ~  Wcount &: 
Grunt of 1876.78. ... Cadastral e~ t r a  work ,., .,. 4,638 10 7 - "16,21.i 1 1 

1,IIIU s h e e t ~  p r lo l~d  OW. 

3. Pno~n~ss . -The  uumber of original subjects received as the  ordinary work of t he  
office shows a considerable increase, though the out-turn of the  presses is less. As will be 
shown further on, considerable progress has been made in t,he reproduction of the  Cntlnstral 
maps of the North-Western Provinces, and the  out-torn is very much larger t han  in the  prerious 
year. A very large amount of worlc has been done for other Departments, t he  details oE which 
are shown in the a c c o n ~ y a ~ ~ y i l ~ g  table. 

4. EXPENSE OF W o n ~ ~ ~ c t . - T h e  expense of working the  office du r ing  the  financial year  
1816-77 is shown, as far as materials are available, i n  t he  following table :- 

. -. 

Chemic~ls end stare8 received from Englnnd na far ns ... known ... - ... 91,457 11 6 t t Theae sums inclnde ... Chcmicnla received from Oovcrnmcnt hlpdical Storrs 803 Q 0 f cost of materials, &., 
stor- and Materials received from other (;uverumeut received for the Ca. 

... Depnrtrnrnts ... ... ... 670 4 G f dantral work. ... Cost or paper ... . , . ... 18.121 3 1 t 
-- 50,Ua 12 1 

6 .  The on the office eetablishment and contingencies hns been less by upwards 
of us, 2,000 tllnn i t  n . ~  lnst car The c x p o d i t ~ u e  for the Cadnqtrnl establishment was mocll 
brger than the p rc r io~~s  yllr, ;wing to the incrense nf establishment; and the  c x p n s e  of 

ppcr and stores recci\.ctl fnjm Ellgland wns nlso largely increased by the  require- 
mcnts of the c a d n s ( ~ l  Surveys. These itcms, however, do not  affect t h e  Departmental Budget. 

O a o l r ~ v s  Ron.. C~olararr.  Ilrrs, Lonro-\Vsaraua I'~orrRct.*. 
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6. The expnditnre upon the relirodoction of the Cadastral Survey maps of the North- 
Western l'rovinces during the financial year 1876-77, nmouilting, as shown iu the Porecoing 
table to Hs. 16,241, was met from the grant  of Rs. 20,000 given by the North-Western t'ror~uces 
Goverrunent for that purpose, but during the greater part of the year the full establishn~cnt~ 
was not engaged. With a few exceptions the full establishment haa now h e n  entertained 
as follo~vs :- 

3 Pl~otographers ; 5 Assistnnt Photogmphcrs, (% Vacant) ; 2 Glass cleaners ; 5 Labourers; 
4 Negative retoochers ; 1 Zincogrnpher ; 7 Zinc printers (1 vacant) ; 20 Pressmen ; S Zinc 
grainers; 8 Zinc correctors; 1 Head Assist,ant ((vacant) ; 1 Store-keeper and Acco~~ntant  ; 
1 Writer; 1 Record-keoper ; 1 Carpenter : ~ n d  I Farash, or a total of 65 inen, and thc cost of i t '  
mill be met frolu the ~ m n t  given by the Oovernmeut of the North- Westeru Provinces, amounting 
for the p~vscnt  financ~al year to Rs. 2Y,tlOo. 

7.  Some of the posts have not yet been filled up, because I have been unwilling to enter- 
tain the fall establishment unt,il I mas in a position to t o m  ant the frill n11m:)er of sheets 
required and estimated for. That time has now arrived, and I shall take steps to complete the 
estnblishment to full strength, and to strengthen i t  furthcr in those brauclies which experience 
has shcwn to be too weak to deal with the work they have to do. 

8. P E I L S O N T E L . - ~ ' ~ ~ ~  the e~cept~ion of the resignation of his appointment on the Ca- 
dastral Establishment by Mr. A. Rladge, no cha.nges took place in the European Staff of the 
office during the period under report ; but hIr. G. G. Dempster, who ma.. tra.nsEerrred to this 
office from the Great ~ . igonomet~ ica l  Survey Office, in  consequence of reduction of establish- 
ment, joined the Cadnstral Staff in place of Mr. Madge on t,he 1st 0ctol)er. The seniorassis- 
tants, Messrs. J. Mackenzie, B. Alacltenzie, Watson, Harrold and Marshall, have continued to 
give cvery satisfactiou iu the discharge of their respective duties, and the junior assistants, 
Sergeant George, Rlessrs. Lagnicr, Leroy and Lrl+anc have made good progress in learning 
the work connected with the repmdoctiou of the Cadastral survey maps. A greatdeal of heavy 
work in bringing up the store accoonts devolved upon Syud Ishmael, the store-keeper, and he 
and the uative assistnnts have done mcll. 

9. CADASTRIL MAPS OP THE N.-'AT. Puov~~~~s . -Cons iderab le  progress hns I~een nude in 
the work of reproducing these maps during the year, and, 1,!).k0 sheets have been printed off. 
The presses indented for specially for this nrorli were receivedfrom Euqland in October 1876, but 
the large c8amens, lenses and apparatus did not arrive till the months of June and July 1877, and 
all arrangements were completed for commeucing work wilh them nbont the middle of A u ~ u s t .  
Before the arrival of the special presses and cameras from England, agreat  deal oE the cadastral 
work had to be done as extra work out of office hours ant1 paid for extra, as  show^^ in the table 
in paragraph -1, under the item "cadastral extra work," because the photograpl~ic and printing 
plant a t  my disposal did not admit, of the work being done in any other way, and I was anxious 
to make some progress with the work, to utilize the cliemicals and stores received for it. and to 
get  the yollng bands tmiued. There is now no necessity for extra work, cxccpt in cases of 
urgency, and i t  has therefore been stopped. 

10. The large lenses by Dall~neyer are splendid instruments, and notwithstandin: their 
large size and length of tocris, they scarcely require more exposure than some of the lenses in 
use with the smaller cameras-a great advantage in dull weather. There h a  not been much 
dificulty expeiienced in working plates of the large size of 3 I." x 24" and it is easy to secure 
the required out-turn daily from the two cameras. On the whole I consider th:rt the plan of 
photographing complete sheets of these maps ha.9 proved satisfactory and saves cousidersble 
time and labour, while the expense is little, if a t  all, greater. 

11. The introduction of the large plates and transfers has necessitated a great many new 
nrrangements in thc working rooms, but these arc now nearly all complete. Full supplies of 
paper, chemicals arid ~ r i n t i u g  materials required for turning out these maps have been rcceivetl, 
80 that  thcre is no difficulty or delay on that score, and na f a r m  establishment and matcrial are 
concerned, the work is now fairly started ; and wcre it not for t,he clefects and i~~com~lc tcness  of 
many of the original drawings, and the conseqnedt necessity for more correction than was a t  
first anticipated, there would be no dificulty in regr~larlp turning ant the 12 sheets a day 
estinlatcd for, or eveu more, but at present we are only doing 10. The Heve~lue Survey 
Office are, however, making every effort to improve the sheets before sending them for re- 
prcduction, and I hope that  aEter this month pr~qent  difficulties mill be rcmoved, and the 
e d i m a t d  out-turn produced with regularity. I t  munt he remembercd that a large new 
est;lblishn~ent of draftsmen and printers has had to he found and trained, 
and i t  will necessarily take some time for t.hem to become thorougllly cficient. The 
superi~lt,endenrc of this new work has tuken a large share of my time during t,llc year. 

13. PROCESSES. Nqpzliu~-8.-On further trials with the ferrid-cyanide of lead intensifier 
descril)cd in my last report., it  mas found that, though undoubteclly a and valnal~lc method 
of intensifying, it  did not anRmer so well for large work as the usnal 1)ichloritle of mcrcnry 
and hydros~~ll~l~atc.  of ammonia, chiefly owing to a tendency for the lines to choke up and the 
film to disi~~tegrnte.  I t  hn4 therefore becn al)audond. Mr. J .  Sfnckenzie, the head photo- 
gml,l~er, ha.; found that old mercllry-stained glawcs may be quite freed fro111 these st;~ins 1 ) ~  
s,);lliinK t l \ e~n  for nonlc lloun in the solution of nitrate of lead an$ ferrid-cyar~itle of ~w~l:~s. ; i~~ni .  
TIliq i i a n  ilnporbrlt discovery, 1)ecau~c it enables glasat.~ to Ile wed ovcr : ~ n d  r ~ e r  a;.:~in with- 
out prvducing fogged images in the parts stained by prcviol~s use. 



13. When intensifying the large plates for the cadastral maps i t  haa been found use- 
.lfter fixillg the plate to flow i t  with a solution containing- 

... ... Nitrate oE ailver ... ... 4 parts, ... ... Citric Acid ... ... ... 2 ,, ... ... Water ... ... ". 100 ,, 
and then re-devclope with t,he usual iron developer. By  this means a considerable increase oC 
density ill t,l~c silver deposit is easily gained, and the subsequent intensification with mercury 
is facilitated and shortened. 

14. Pho/o.-tranJSer.-Sergeant Ilarrold has worlted out a modification in thc method O F  
thc photo.-transfer prints n'liich has caused a considerable improverncnt in the results. 

15. The paper is pepwed as usual with two coatsof gelatine and bichromate of ~ o t a s h .  
It is then pnt away for a few days for the gelatine snrface to become hard aud insoluble, and 
wllell required for use i t  is again coated wit11 the gelatinc mial.ure and then exposed to light, 
inked and washcd in the usual way, I n  the hot neather i t  was found tha t  the sensitive paper 
required to be kept three days before giving thc final scnsitive coating. I n  the cold weather 
six days and up\vardn are required beForc the coating becomes suficiently hard. This Cirna 
may, hotvever, 11e shortened by laring the paper face downwards on a board, and allowing the 
lioht to act on the back surfacc for a minute or two. This may be done, either after the 
pzn t  has been obtained from thc negative, or just after the preliminary coating has been 
giveu to t l ~ e  paper. The action of the light set up by the sunning continues in darkness, nnd 
thus hardens the film to the required extcut in a very much shorter time than would be neces- 
sary in the dark alone. It has also been found that the addition of 2 or 3 grains of either 
glucose, alum or chrome alum to thc ounce of the gelatine and bichromate solution used for 
the prcliminary coating of the pnpcr, hardens t,bc gelatine sufficiently to allow the paper to  be 
used withiu 2 or 3 d:~ys in the cold wcalher. 

16. The advantage of this method is that a base of hard-insoluble gelat,ine remains on 
t.11~ p q c r  and retains the fiuest lines, while the fresh and easily soluble final coating pre- 
serves the clearness of t l ~ e  ground. It i s  necessary that the gelatmine should be thoroughly 
I~ardmed otl~crwise the transfers stick to the zinc plate in transferring, and are difficult to 
removc ; the soft gela~ine is also apt to spread over the lines and prevent their transfer. 

17. Auother advantage is, that warm water is not required for the development of the 
prints, :uld the ink is not so liable to become pasty a s  in the usual way of working. The lines 
are E O I I I I ~  to lrcep crisp anti the spaccs between them clear and free from scum, thus giving 
much clearer aud sharper transfers. 

18. It was hopctl to ge t  cven better results by inking-in the transfers with a gelatiue 
roller as recommendecl by Captain Ahney for his papyrotype process, and thus avoid the risk 
of \vashiog off the ti ner lines, but practically this plan waa not found so satisfactory as inking-iu 
in thc usual manner with the press. 

19. W e  have as yet not bad nn opportunity of working this new method throughout the 
Tear : I I I ~  so determining the modifications necessary at  the different seasons ; but  nest  year 
1 hope to test i t  t h o r o ~ ~ g l ~ l y  and perfect it. 

20. P;,q~ne~rl Yri11ti1rg.-3-l.S negatives of convicts were received from the Jail Depart- 
lncnt during the year, and 9 copies of each were priuted off with fair success, part of t,he t i s u e  
nsed being madc in tlrc ofice. No intimation has been given of any work of the kind bciug 
wqr~ircd this year, and I belicve the experiment of photographing the convicts is not to LI' 
continued. 

21. Yhofo.-e~iy~ni~i,!cl.-Duri~~g the yenr I have madc some experiments on n process of 
photo-engraving similar to that recommen~lcd by Mess1.s. Geymet nnd Alker in their treatise 
Inn " Gravlve Heliograpliiquc." Gclatine pigment tissue, similar to that  usad for the Autotype, 
or pigment-printing process, is sc~~sitired in the usual way, exposed to light under x ~ e v e r s e d  
negative, then transferred for dcvclopment on to s highly polished copper plate, which for 
convenience in t l ~ c  after proccsscs of electrotyping may be silvered with a solution of nit.rate of 
silver in cyanide of potassium. IVhen the gclatinc i m v e  has been fully developd n 'grain' 
is given to i t  by flowing ovcr t l ~ c  11latc an alcol~olic s o l u t , ~ o ~ ~  o: tnnnin about five per cent. l'l~is 
: ~ t  oncc removes the water from tlic gclntine film, and lcares i:with i most delicate gr:tnulation. 
I I I his giving t,hc grain is au irn1)ortant point in t,l~c proecss, &cause witl~out i t  the ink could. 
not he rctaiucd in the holln\vs of tlrc copper plate when printing. Geymet and ot,hcra obtai~l 
ihc grain in an entirely artilirial nlanncr I)y impressing the sensitive film with the im:lge of a 
tine movcn tissue, or with m~gmvc~l  rulctl or stipl~led t.iuts, all of which present au unpleas:rut 
reg111arit~. Thc rnet,lir~d I I~n\-r :ctlol)tcd gives a anfficient but almost i ~ n ~ , e r c e ~ t i b l e  grain, wit11 
the cflcct of a very line ch:tlk dmming. 'l'he solution of tannin I I ~ ,  however, sonle defectb 
which niakc it, r~cccss:~ry to try to tint1 some otber c f i c i e ~ ~ t  substittlte for it. 

22. IVhen the gclatiuc imagc has thus received the grain, thc 8nrf;lce is metallised, or "ell- 
1l~'rcd mpal~lc of rcrciving II del~osit of copper by this elcctrotgping process. 1 have found 
that (hc most c(licie11t I I I P ~ I I S  of clfecting this is to w:~sl~ the illlqe a solution of chloride 
of gold in ether, or in a m i x t ~ ~ r c  of alrohol autl ether, in tlre I~rc,ljortion o f  ubout one lIart of 
~.llloridc of gold to 60 parts of ROIVCII~.  A short exposow to light c * o ~ ~ ~ ~ ~ l e t e l . ~  reduces the g~,ld. 
The bare portion9 of tho c.opi~cr pl:lte arc rlc:~n~:d wit11 :L littlr of the s i lve r i~~g  s c ) l ~ l t i ~ , l l ,  
l ~ l l c l  the iln:~gc is t l~cu  blark-lcadcd in the usual \vuy \\,it11 p]illnbi~g<l wllicl l  lIlra I , ~ ~ ~  t r e h t c ~  



, 
with tile ethereal solution of chloride of gold. A coppc; connecting band is soldered t i :  
back of the plate, which is thcn coated with asphaltum varnish, and when this is dry the pi 
is r e d y  to he placed in the depositing troagh of the electrotyping apparatus. I f  the gelat i  
has bee11 rendered thoroughly conducting, the deposit of copper covers the whole surf&\ 
within a few minutes, but it  g ~ n d r a l l ~  happens  hat the thicker ],arts of the image, which\ 
represent the deep shadows, swell 11p in thc copper sol~~tion and do not readily take the deposit.\, 
thus cauaiug irregularities in the del>osit which may spoil the result. The deposition is allowed 
to go on till a plate of sufficient thickness has been obtained. The electrotype is then 
separated from the matrix in the usual way, and after the edges have been trimmed, and 
the snl-face cleaned, the plate is ready for priutiug in the copper-plate press. 

23. One or  two excellent plates were obtained by this method, but as success depended 
upon the working of two processes oE u hich my k~~owlcdge was limited, a great many difficulties 
arose, both in the obtaining of the gelatinc matrix and in the e l c ~ t r o t ~ p i u g ,  which I have not 
yet beell able to overcome, though I Lope to do so in the course of next year. The results 
already obtained show tha t  the process is practical, and if i t  could be successfully worked would 
be of value, especially ns i t  has the advantage over collotype tha t  a good plate once obtained, 
i t  can be further multiplied by  electrot,yping; or if protected with n surface. of iron, thousands 
of equally good copies can he t;tlrc~r from i t  in  the ordinary copper-plate press. The plates, 
moreover, can be put  by for future use in the same manner as any other engraved plate. 

24. CADASTBAL MAPS OF BEN~AL.-T~c  demands of the North-Western Provinces Cadas- 
tral maps, besides the ordinary office work, have allowed but  little progress to be made with 
the re-production of these maps, and only 137 sl~eets Lave been reproduced during the year. 
N O ,  ordinary means will suffice to cope with this immense work, and, as I repol-ted last year, 
u n t ~ l  steps are taken to provide special establisl~ment, plant and accom~nodation for this pur- 
pose, it is hopeless to expect any material advance to be made by this office, however anxlous 
we may be to meet the urgent wants of the Irrigation Department. 

Alstract of Work p e ~ f o ~ t n e d  in  the Rqrveyor General's OJice, Photographic Branch, from 

181 October 1876 lo 3011 S q t e m b e ~  1M7. 

Topogrnphical Mapa ... 163 

... Hevenoe Survey Maps 487 

District Maps ... 5 

(tenernl Mnp ... 55 

L5tg and Cantonment 30 
plaos ... . . 

Miacellsneous Xap, be. 367 

B n c o ~ p h i c  and Anna. ... 
... Ct ic  Tranafeb 

P m t s  .... . . . . . .  
Cvllnatral Sono)., Dengnl 137 

... . .  ... . ... ... 
victs ... I 

Total ... 

PURVEYOR GENERAL'S OFFICE, 

P n o ~ . o o n ~ r n ~ c  RIUNCII ; 
/ 
i Calculttt. 16th December 187'7. 



Slatemrott sloloisg Ilte qcmil. dolre for other Uepurlrnenls. 

I I 
INslnbrr N!mn~brr Xllrnber nfI\'llrnlrt 

names 01 Dcpartrneols. j t l c ~ l ~ ~ o . . ,  1 ,!r 6' livra. Ncgu.i com?l.1,. aul,tus. , o r ~ : I . ~ ~  grlnr. 

Forcign Depnrtn~ent ... ... 
... ... IIomc Department 

1L A. C. Deportment . . ... 
Militory Departmont ... ... 

... Ucngnl Secretorint ... 
Government of Bengal, P. W. D. ... 
Government of Puujab, P. W. D. ... 

(;over~lment, N. IT. P., Irligatioo Brnnelr 

Qunrter Master Gencral ... ... 
Adjutant Genernl ... ... 
Inspector General, Military Wortu ... 
Xilikry Trmnspo~ t Commiltcc . . 

Cnnnt~lting I:ngincpr to G~bvcrnment of 
Indin, Hailwny Uolrnrlmr~tt . / 17 1 8 I 1,426 1 .., 

Suporintendent, Garl.ison 111strueLion ... 1 3 ( 6 ( 7.46 ( ... 

Consulting Architect to  the Govel.nment of 
Bengnl ... ,.. ... 

Arcb~ologienl Sl~rvey ... ... 
Sanitnrg Commissioner, Central Provinces 

Superintendent, Forest Surveys ... 

Exeontive Engineer. Fort Willinm ... 
Marine Survey Department ... 

Master Attendant ... ... 

Gazetteer, N. W. P. .., ...I 3 

Superintendent, Qovornmeot Printing ... 
Poat Mnater General ... ... 
Tmsteas, Indian Museum ... ... 
Neteorologicd Department ... ... 
Talboyn Wheeler, Esq. ... ... 

Ja i l  Dcpartmcnt, Alipore ... ... 

SURVEYOR GENERAL'S 

P n o ~ o ~ n r ~ n r c  )IUANCH ; 

Calci~lla,  16th December 1877. 

-- 

Re. As. P. 

182 1 3 

88 8 0 

20 13 6 

1,660 6 3 

200 3 6 

6'38 13 9 

1.122 10 8 

191 9 8 

1,165 4 4 

36 0 0 

4 0 0 4  

265 4 4 

783 0 0 a& aeptirr.  
nrro recairrd -- lrnm the Jail 
Deprlmrnt.  

J. WATERHOUSE, C a p b i ~ i ,  

damslant Surveyor General. 

In charge Pholppraphic Uranrh. 





APPENDIX H. 
fiom CAPTAIN R. V .  RIDDELI., u.E., dudidlant Surveyor General, in chargc Litlrogrophic BrnacJ, 

to the SUUVEYOU C ~ E N E I L A ~ ,  OF INDIA,-NO. 7, duted C a l c ~ ~ t i a ,  the 418 December 1,577. 

I have the honor to suhmit rctnrns showing the amount of work cornpletcd in the Litho- 
qnphic  OKce hctween the 1st Octol~er 1876 and the 30th September 1877. 1"rom a corn1l:l- 
rison of thcsc wit11 sin~ilar returns of former years, i t  will be seen tha t  thc general oat-turn iu 
all the branches, is good. 

2. f i en ty -one  sheets of the Revenue Survey maps (double Royal size) have bcen drawn U I L  

trausfer pnper and transferred to  stone, and five city ~ l a n s  on various sizes. The hills in chalk, 
on the map of the Province of Sindh and those on a map transcribed for the Foreign Department, 
:Ire the subjects of that  class specidly worthy of notice. 

3. G o d  progress has been mnde in the preparation of District maps tmnsferred from thv 
eugraved shcets of the Atlas of India. on the scale of 4 miles = 1 inch. These Districl malw 
sccm to be geucmlly appreciated. 

4. Statement B shows the amot~ut  and va111e of work done for other d rpar tment~  ; th r  
rrnmher of subjects treated amounts to about half that  of those of the Survey Dcpartmcr~t ; I ~ n t  
the nunil~er of impressions or the lithographic press work, is about doul~le tha t  of the rcgular 
departmental work, as represented by 1,62,716 1>111ls for other departments, against 88,159 ftn. 
the regular work. The cost of this work done for other depa~*tments is Rs. I1,XSY-10-3. 

5. The heaviest of these jobs is the Geological Map of India on thc scalc of ($4 miles = 
1 inch. This map, which is now ;~bollt grtls ~oml)letcd, is in four sheets, cnch Learing. ?; to 
10 colors, will prol)ably be completed by March next, ant1 gives promise of bei~lg a hi:.l~ly 
creditable production. 

6. Rlessrs. Jevezy, Niven and Lcpngc have worked steadily and well tlnoughout t l l ~  
year, and I have great pleas~~re in bringing their names to your notice, Most of the 11:itivc 
draftsmen have also been regular in thc perform:~~~ce of their duties. 



A. 
Sbimeal of&pal.lrenkl mark (/one b~ tlre hthoyi-n,ihic B~aneh, &r~veyo'r General's OJce, between /he 1st Geloter 1876 onrl301h September 1877, Jor the Survry Dcparlment. 

No. 

of Cul,ias. colored 
- - .- - 

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

... ... ... 

.. 

... 

451 

... 

No. of ehcela. 

2 

1 
1 
7 
10 
1 
1 

1 
1 
1 
1 
1 

2 

1 

- _- 

Size of coch ahect. 

I)oublc ELepl~~~nt  ... 

... Double Royn1 ... Do. 
no. ... 

... Do. 
ha .., 

... no. 

Double Elcphnut .. 
Antiqunrian ... 

... Imperial 
Double Elephant ... 
Atlps ... 

Doublc E leph~n t  ... 
... Do. 

Yrdo of Mops. 

16 milcs =l inell ... 

... 1 mile= l  inch . . . . . . .  
, , ... 
. . ... 
,, . . . . .  

... , ,, 

6 inchcs=l milo ... 
16 ,, = 1 ,. ... 

... 8 ,, =1 ,, 
10 ., = 1 . . . . .  
8 , =I . . . . .  

64 miles = I inch ... 
16 ,, = L . . . . .  

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

Dlrcmmlon ov MAPI. nru~nrs. 

. 

Not l e t  puhlishccl. 

Do. 

110. 
Do. 
Uo. 

DO. 

Do. 

Do. 

- 
No.01 

meolured Cavies. 
- 

. . . . . . .  

... 
312 ... ... 

,,, 
312 

"'202 

- 
NEW MAPS, tc., DRAWN t PRINTED DIJRINC 

'L'HE YEAR. 

GENERAL MAPS. 
Ynp of Territories of hi H i g h a m  the Kllgu ofKrlnt  of Bnluchishn ... 

REVENUE SUUVEY MAPS. 

... District Sonthnl Porgonnahs. Sh& No. 12 ... ... ... ... Do. Disajpoor. Sheet No. 2 ... ... 
Do. D i n n j p r .  S h ~ % b  Noe. 3. 4. 6.8. 9. 11 rind 13 ... ... 

... Uo. Rungpoor, ,. .. 2, 3. 4. 6. 6. 7. 8. 10. 12 and 13 

... Do. Beerbhmnt, Sbect No. 4 ... ... ... 
... DO do. do. 7 ... 

PUNS. 

... man of C~~lcuttn. Northern Seftion ... ... ... 

... Do. the Sudiler Stution of (loalpam ... ... 
Do. tb.. S t a t i o ~ ~  of Nugger Golnghnt ... ... 
Dn. tho City of Oudhor Ajoodhin, District 6,rabad ... ... 
Do. tho City of Bnhraich ... ... ... ... 

RTAPS TRANSFERRED FROM THE ENGRAVED 
SHEETS OF THE ATLAS OF INDIA AND FROM 
ST4NDARD STONES. 

GENEILAL MAPS. 
... ... Map of India, No. 3 ... ... ... 

.. Do. the P ro~ ince  of Sindh ... ... ... 

T u h l  Ra 

Cepirs. 01 

... 

... 
312 ... 

... 
sla 

... 
202 

Chalk hills and cor- 
rec~ions dono only. 

...... 

...... 

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

...... ..... 

...... 

..... 

....,. 

...... 

...... 

Corrections and nddi- 
tions dluwn only. 

Chalk hills and sand 
drawn only. 

162 
262 ... 

307 

... 

162 
262 

... 

758 
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3 3 3 N  ,N ,N . . . . . . .  . . .  . . . . . . 



D u a a v t l o ~  om a n  . 1 6mla of m p r  . ( 8 h  of each sheet . 

... ... ... District b o r e  ... ... .a. I Color atone prcpred 1 4 miles = 1 inch ( Atlus ... 

District Sdntb.1 Pmgmnnbs. Sheeta Nos . 46.7.8.9. 10.11.13.15. nod 16 ...... 1 milo = 1 inch ... Double Ruyul ... 
I)O . herbboom. sheat N OE. 1. 2. 3. 5. snd 6 ... ... ... ...... . . . . . .  I r  ... 
Uo . Din.gepmr. Sheet No . 1 ... ... ... ... ...... . . . . .  Do . ... 

REPRINTS . 

. ... Mop of India, No l ... ... ... 
Do . do . No.Z ... ... ... ... ... . Do . do . No . 1 . without names ... ... 
l)o . do . No . 2. showing the progrms of the Imperial Suwcy 

. ... Y e p  of Rritiih Burma4 Pegu Divisiou . Sbcot S o  3 
Do . d a  Sheet Nn  . 4 ... 

Bkeldon map of Punjab and sunnunding Constries ... ... . Map of Aamm. Shaet N o  5 ... ... 

District Cbittagong (withonl 
Do . N d b o l l y  ... 
Ib . Bbnupipore ... 
Do . bgra  ... 
Do . Cuttsck ... 
Do . Maldah ... 
Do . Jessore ... 
Do . Moorahedsbed ... 
Uo . P h  ... ... . Do Nuddeah 
Dn Pstm ... 
Do . Hnjsbahye ... 
Do . 2% Perpmoabrr 

1 Color ~ t o ~  prepared 

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

... ... Color stone prepared 
Do . 
00 . 
Do . 
Do . 
Do . 
I)o . 
Do . 
Do. 
110 . 
Do . 

I ...... Foolecnp ... ... 188 miles=1 inch Ilnperinl ... ... ... 4 miles=l inch Donble Elephant 
. . . . .  Do . ... 

38 milea=l inch ... .4 tlas ... ... .. 1 inch . I Imperial . ... 

4 milea=l inch ... lmperinl ..... Super Royal 
Double Koyul . . . . .  
Super Royal ..... 

. . . . .  A t h  ... . . . . .  Imperial 
Uo~tble Koyul . . . . .  

. . . . .  l~nperial 
Super l{ojnl ..... ..... Atlas 
Super Royal . . . . .  . . ... Imlminl ... ... " Atlea 





B.  
Illbrk dmls for other Deparlnteds. 

... ... M n p  d a w n ,  hot not printed ... 

I 

... Dlstriet and a e n e d  Map ,  kc. ... . , . 56 
Index Haps .. ... ... ... ... ::: 1 11 
Revenue Suney  Sheet Map ,  scde 1 mile=l inch ... ... 23 

... ... Plans ... ... ... ... 10 
... Cndnstnl I a p a  ... ... ... 132 

... Mhcellnnmua Dnwinga ... ... ... 1 16 
... ... ... F o r m  ... ,.. ,.. 50 -- 

Tutd ... I 328 / 63,101 I 88,159 

I------- 

. - - - -. . -- . 

... ... Y iarellnncoua Mepa . . ... 82,903 

... Ditto I'lous and Si;ichea, be. e m  . 1 1 61.598 ... ... ... C.eological Uspa ... ... 5,029 18,215 
,------ --- 

dbs1racl fl Drawing and Printing erecuted at the Surveyor General's OJice, Aithographic Braach, 
from l r t  October 1876 to 30th September 1877. 

- - 

I I 

Fos wurr Dns~nru.nr. 

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

Home Deprutment ... ... 
Foreign ,, ... ... 
Military ,, ... ... 
D o p r t ~ n e n t  of Revenue, Agriculture, 

and Commerce ... ... 
Trlegrnph Department ... ... 
Bengnl Secrebrint ... ... 
Mnrine S u r v e ~  Depnrtment ... 
Snnihury Ca~u~l~iwionw ... 
For W. W. Hunter Esq., L. L. 

Director O e n e d  of Statistics ... 
Qnnrter Uarter Oenernl ... 
Meteomlogieal Reporter to the Govern- 

~non t  of India ... 
Arrhmlogiml Survey of 'ihdia ... 
Ueologicnl Survey Offlce ... 
Miscellaneous Dmwinga ... 

Total ... 
Total of Dopnl+mental work from 

Statc~nent A ... 
~ R A ~ D  T O T ~ L  

- 

11,789 
5.7fi4 
5,541 
1,375 
6,8fi-I. 
4,223 

27,545 

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

...... ...... ... ... ... M n p  drnwn, hut not printed , . . 

Total of Printing in Litbogrnpl~ia. nrn11r11 ... 

k 

.;j - 

5 
10 
25 

6 
3 

14 
2 
7 

5 
19 

5 
26 
6 

30 

163 

.......... 

......... 

30.308 
11.242 
5,591 
1.884 
6.804 
4.425 

27,845 -- 

... ... 1)eprbncnt.l onlam ... ... 27 2 GRfi  3,036 

Y emonndn and Forms for nse of the Depnrtment . ; 25B l , l !  1Bfi.726 
Furma fur  Topgrnpbinl  m d  Revenue Purrqs ... . .  I I 9  1 i 5 , i l b  1 2 8 / 0 6  

... T r a d e n  uf had in^, Foot-notes, Rcfcrcncm, kc., to puhlinl~d Mnp 3.614 I l2,lY:i 12,.&93 

- 

4 2 - 
e" - 

5 
12 
25 

6 
3 

14 
2 
7 

5 
19 

5 
16 
7 

32 -- 
168 

328 ---- 
496 

- 

d J 
0 

g 

3 
4 
1 

1 
...... 

2 
1 
7 

6 ...... 
3 

...... 
4 
3 

34 

! - 
e 
'1 4 2 a 

-- - - -- - 

Vnlac. 

;i - 

4 
12 
24 

6 
3 

13 
1 ...... 

...... 
19 

2 
26 
3 

30 

142 

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

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

- 
; - 

9.908 
1.957 
2,788 

765 
2.501 
6.784 

403 
7,680 

11.181 
2,086 

2,536 
19,926 
5.929 

13,708 ------- 
87,152 

63,101 

1,50,253 

18,744 
6,067 
2.820 

1.1P9 
2.978 ) 7.074 

639 
22.819 

38,280 
2,086 

6.280 
19,926 
18.215 
15,699 

1,62,716 

88,159 ---- 
2,50,875 

Rn. A. P. 

571 0 Y 
1,381 fi 11  

405 9 5 

128 2 8 
185 15 3 
711 10 8 
3 1 6 3 0  
912 12 4 

2,124 4 0 
283 5 4 

498 11 10 
1.091 15  9 
1.335 14 3 
1,941 10 1 - 

11,888 10 3 

...... --- 

...... 



Sl(ilemeu1 q f ' e . r j ~ ~ n d i k r e  of the Lil//oqrnphic Brartch, Surceyor Ge~teral ' ,~  Ofice, fi.0212 1 s t  C)~.lr/ber 
.1mG 10 30lh ~ e ~ t e m b k  1877. 

R. V. RIDDELL, C O ~ J ~ . ,  R.E., 
Aa~i.staal Saruqor  Geawal ,  

SI!RVEYOR GISNERAL'S Ofi FICE, I I L  charge, Tilhograj~.tic B~.n~rclr.  
IJIT~~OG~.APIIIC ~ ~ R A X C H ,  

C a k u f b ,  Ihc &I/ Drce~nCer 1677. 





APPENDIX I. 

Division or Oornmls. 
-i-nershlp. 

- -- 
RaubRxs. 

InJudesl02 qunro  m i l a  or D i p  
t r i d  Balsnore, and e~cludes 44 
square miles of jungle rnell~ln 
rornpiping lv complete District 
Midnapore in l8ib. 

T h e ~ u i v e ~  extends from B u x u  
on the weat to Burrim1 on the 
esqt. 

The Cadeatral Burvey of the irri- 
gshle ere8 in Dlatricts Sllnha- 
hod nnd Pntnm will be com- 
pleted in 1877-78. 

Iu P e w  lwo Districts the Cad.- 
tml Burvcy hon been ooufiued 
to the irrignble area 

Includes 425 nqnare miles of re- 
uonnotaanoe (baaed on trbngu- 
Istion) soulh. of the Luabd Hill., 

b 1876-77. 

Rnta per 
q u a r e  mile 

20 8 1 
28 10 6 
27 7 9 
67 16 2 
72 11 1 

49 7 4 
32 14 10 
34 16 0 
25 13 4 

44 0 10 
84 6 8 
26 1 3 
31 16 4 
32 12 6 
02 3 8 
69 4 0 
83 14 10 
18 2 8 

31 1 6  
27 10 7 
82 0 11 
35 a 1 
33 9 2 
1 4  1 4  11 

6l 8 8 

38 8 11 
19 8 11 

260 12 3 
11 8 9 

821 8 6 

18  3 6 

16 2 8 .  

266 0 8 

17 0 0 
I 4  10 0 
17 16 4 
26 6 0 

22 I 0  I 1  
@ 6 0 ,  

43 14 4 

i! 'A 
61 19 8 
60 1 4 
68 3 0 
66 a 2 ZO 0 P 
, B  1 8 
42 16 11 
87 13 1 

21 
l g s  0 7 

82 
88 7 10 
a 4 1 

184546 

- 

71,886 
38,854 
85,687 

a,oa,417 
1,413,830 

1,12.626 
3,17,830 

92,161 
i3.317 

2,02.028 
1,04,244 
1,28,020 

26,141 
67,013 

1,13,810 
1,11.478 

( ;;;28;: 
1,07,378 

30.202 
1,43,076 
2,31,416 

89.105 
43,004 

4 ,wI3 

52.060 
1,39,436 

32,102 
60,868 

8,00,628 

09,108 

08,980 

1,10,209 

07,196 
114,404 
~:os ,se t  

32,604 

1,60,106 
2,67,735 

2,44,024 

{ 1 , ~ ~ ~ ~ ~  
81.760 

2,14.628 
1.81.LIUB 
1,88.649 
!2,03,9116 
4,04,6U2 
@,13.900 
1,61,246 

2,82.638 
82,006 

46,9G 
48,808 
68,820 

bat of Becenue Szlvaeys ezecidedfiom 

Dislrict. Season or 
survey. 

p- 

A m a i n  
squaro 

~s 

surveyed. 

2,693 
1.340 
8,114 
5,328 
2,020 

2,243 
3,678 
8,441 
2,834 

4,686 
8.036 
4,948 

818 
1,739 
1,234 
1,8i9 

) lp3I2 

3,421 
1.417 
4,430 
0,464 
2,054 
2,870 

} 8,020 

2,174 
0,881 

119 
4,403 

036 

6,114 

6,894 

466 

3,693 
7,804 
6.712 
1,483 

7,014 
4,270 

6.669 

1 22668 

1.670 
3,031 
8,418 
3,006 
2,897 
6,318 
4,9131 
1.722 

10,976 
658 

1,417 
1,296 
1,868 

BENGAL. 

Bnrdwan ... ... 
Dnnkoore ... ... 
Beerblboom ... ... 
Yid~~njlore ... ... 
Hooghly ... ... 
24.Pergunndn ... ... 
Nuddea ... ... 
Jessore ... ... 
3loorsbedabnd ... ... 
Dinnge ore ... 
llsjshagye 1:: ... 
Rungpore ... ... 
Hogra ... ... 
Pubnn ... ... 
Dnrjeeling ... ... 
Julpigoroo ... ... 
Ooocl~ Bohnr Nntive Slate ... 

Ditto Topographical .. 
Dacca ... ... 
Furreedpore ... ... 
Bnokergunge ... ... 
Mgrnessingh ... 
'Pipperah ... ... 
Ditto Hill8 ... ... 

Dearnh Survey ... .. 
Nonkholly ... ... 
Cbittngoog Bills ... ... 
l'atns (Cadastral) ... 
Sbababnd ... ... 

Ditto (Cndartral) ... 

Tihoot  ... ... 
Bnrun ... 
Cbumpsrun ... ::I 
Gga (C'adaslral) .. ... 
Uonpllyr ... ... 
Rl~nu~ulpore ... ... 
Pnrnenh ... 
Maldah 

... .., ... 
Hnanrcebnell ... 
Lol~ardtlug-a S u h - ~ i v i s i i  

1'11lornow. 
Nanbboom ... ... 

ASSAY, 

Oaolpavmh ... ... 
L)ilto ... ... 

R u t  Uoonl-a ... 
K n n ~ r ~ ~ l t  

-*. 

Dnrrn~~n ... 
'*lorrrong ... 

... 
Sibsngor ... ... 
I , ~ ~ l l ~ ~ s ~ p u r  ... ... 
%glllot ... ... 
Cncbsr 

... ... 

BAITIBH 

1865-61 
1854-60 
1848-62 
1872.77 
1869-78 

1846.62 
184.0-66 
1856-60 
1848-63 

1867-61 
1848-68 
1856-60 
1862-68 
3813.06 
1861-67 
1801-08 
18U8.70 
1868-60 

1855-00 
1858-00 
lm59-68 
1810-67 
1881-04 
1803-6& 
1883-09 { d 18 (4-77 
1863 85 
1881-08 

187657 
1844-40 

1874-77 

1848.60 

) 1813-47 

1875-77 

1880-47 
1P42-60 
1 ~ 4 ~ - 4 8  
1840-50 

1808-72 
1863.60 

1801-07 

1847 64 
18ii176 
1867-nO 
18Gb-09 
1871.74 
IAeo.72 
1882-72 
1868-74 
1800-06 
18u4-08 

IIURMAH. 

A k ~ n l x  ... 
H ~ n i r a ~  (Iabnd) ... ... 

OUDII. 

1868-81 
18GB-70 

Ilocksorr ... 
Bnrn Uanti ... ... IROI-R? 

UORO 
... In@-fd ... lH(iO-bZ 



Mvinion or Comn 
donarshlp. 

Areeio 
a oar0 
I$, , 
surveyed. 

iia- 

... ... Rae Bareli ... Snltanpur ... PsrtPbsarh ... ' ... 

Cost' DidricL 

I NORTB-WESTERN PROVINCES. I 

Senann of 
Survey. 

Bijnour ... 
~0ndebe.d  at\ ... ... ... ... 
h p o o r  S t a h  ... ... 

Rnte per 
quare mile. 

-- 

... ... Agra (CaLalral) ... Mottra (Cadaalrall 
Bbuplpore Nativestate ... 

REMARKS. 

Aasr 

3,17,811 167 7 2 Suney still in progrw. 
2,08.174 127 11 0 

20,008 60 1 0 
1,22,169 277 0 1 Only Pargnnsa Siknnllarpnr nltd 

BbaBaun. 
31,242 88 12 2 ... I Oorakhpor ... ... 1 1864-67 1 490 1 

CENTRAL PROVINCES. 

... ... ... ... 
Nimar .,. ... 

... ... ... .,. ... 
I PUNJAB. I 

Delhi 
1873-78 {( : z F i v e  ... ... 1870-73 

c0 1 The Burrey of District Siran is 
18 7 now in band 

Jallundor ... ... ... ... .. ... ... 

Mooltsn ... ... ... : Jhung ... , Moot m a  M"EJ~#.X ::: ::: 



D. C. V A N R E N E N ,  Major-@enera!, R.A., 
Gupe*te&t of Bevenue Surveya. 

SUPERINTENDENT OF REVENUE SURVEY'S OPPICE, 
Calcutta, 6th January 1878. 

-- -- 

Division or Cornrnirr 
mionenhip. Diatnct. 

Aren in 
RIM A n ~ a .  

Survcy. 
surveyed. I -- 

PUNJAR,--continued. 

D P ~ J A T  
Dera Iemail ~ h n n ; ' ~ e r a ~ b a z G  
Khan and Brnnu. 

Ditto Ditto .. 
... ... ... 

Bhawulpur Native State ... 

9,462 
19,228 

12,113 

2,487 
a,280 

17,285 

2,861 
1,180 

1866-6fl 
1866-81 

1870-77 

IBBS-?O 
1806-89 

1880-76 

RAJPUTANA. 

Ajlnere nod Mdrwnra 1 ~ 7 - 4 8  
Jnwad Nimoch NnLlre State x: 1 1864.68 

SINDE. 

1866-68 

109 801 
2:14:262 

6,34,266 

I,IS.ZM) 
2,28,606 

418,708 

41,023 
45,062 

The Doceon ~ o r r e y  in 1871.72 
was on 8" neele vlth exception 
of 35 nqunre nrilea. I n  1872-73 
it was partly on 24% 480, and Br 
acde. From 1873.74 only the 
9'' scale hss been elnployd 
6urvey still in progress. 

1883-84 
K A ~ A C H I  

" { 
1 

11 8 7 
l1 9 4 

44 1 8 

46 11 8 
cle 0 0 

23 14 11 

15 10 a 
38 3 0 

) The nurvey of the Derajat i, 
in prOg-' 

Eehwnn ... ... 
Jhirruk ... ... 
Shahbunder ... ... 
Jncobnbnd ... ... 
Shiknrpur ... .. 

SHIKABPUR ... Hohrl ... 
Lwkane ... ( hlehnr ... 
Khyrpoor Nntlve s ta te  ... 

I Nansbahra ... ... 
ByderaW .. ... 

Hxosn~n.ro ... B~~~ .. ( Mahnrned Ifban's ~ n u d n  ... 
Thar Parkar ... ... 

1802-84 

( iiz: 
1887-70 

1868-69 
1867-68 
1866-b8 

8,024 

) 2,052 

4,107 

2,000 
1,238 
4380 

BOXBAT ... 0,02,818 

I 

65,683 

28,629 

70.888 

a0 14 2 

16 6 10 

9 10 8 
18 16 0 

27,167 
36,838 
83,228 

( 3 1 8  

BOMBAY. 

Daccan Diatricb ... ... 1871-77 

l a  8 8 
28 16 2 
14 8 0 

87,725 

28,533 

45,090 

41,448 

8,0s6 

48,303 
88.170 

l.Oq587 

1881-62 

1880.61 

1680-83 

1806-86 
1802-86 
1.966-68 
1803-09 

16,aS' 

3l  11 9 

14 10 4 

7 8 6 

13 ,g 3 

21 8 9 
16 14 10 
27 1 11 
8 3 6 

S0S8 

8,109 

3,067 

) 417 

2,668 
3,177 

12,720 
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