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

AND OF THE 

S U R V E Y U R  GENERAL'S DEPARTMENT,  

FOR SEASON 

Dated Calcutta, 15th January 1875. 

Is colltinllntion of the Report for the season 1872-73, dated 20th January 1874, the  fo110~~- 
Oeuerel remnrks. ing  review is submitted of the  operations of the 

Topographical Sorveys of India for the 
rra:nn o l  1873-74, and of the work performed i u  the  various branches of tlie Head Quarters 
OK~dllrillg the year ending 31.4 December 1874. 

t. Thefield of employmeut of the seven Topographical parties, as described in several 
Pnrlie~ en~olo~cd- previous R e ~ o r t s ,  and  as detailed in Statement  A . . 

{vide Apperd i s , )~  remained the same, and the oper- 
5 in Sntire States, 
2 British Non.llegulntion Diatriets. ations mere advanced in compact blocks without, 

leaving anv pans. in  continuation of the work com- " 
pl~ld d u r i ~ y  the previous seuoll. Fllll details connected with the  progress of each party are 
Yrll under the \read Executive Estnb1ishments," and tile sevcral index maps attached to  this 

very clearly illustrate the area accomplished up to date iu the  ground allotted to  each, as 
'4 ahat remains to be taken up. 

The %ogregate results of the eenson's survey by this branch of the Department amount 
Reullr and cost of tile SC~SOII'S opemtiona- to  24,103" sqnare miles of filial TopograPh~ chieflJ' 

'On I illrh = I .,. 14.902 on the one iucll scale, and 19,623 square miles of 
,, Lincb md L inch = 1 milo ... 9 , 2 0 1 t  Triallglllation ill advance, which cost Rs. 4,25)041, - 

Fq,ln,,e mile .., 24 109 
yieldillg an average rate of Rs. 17-10-0 Per square 
mi\e, inclrlsive of the cost of the  large scale 

li:Hllilnr~r~oonoismncc "nd cxplorntion i,, t l lc  Of Sere1.81 ~ni l i tary and civil statiollfi, 
gs nillllnd Mnnipur  ti^^ sLnte, native cities, the survey of Sirnla and Jutox, and 

'" the maon's t,ri.llglllation. I n  Statement i n  i,be ~ ~ ~ > ~ ~ ~ d i r  the relative ~llt-t~l 'll  Iloth 0 l  :'lpwora h 
P Yand triongulatioll, ant1 the cost of enell party, are sllewn, and in Statement  B the 

F""'?nal ~ ~ l l h  of tfi?ngulation and the .vcragc numbcr of plane-trble firings per square 
m''el I n  'lch party, are given. 

Cnm*red wit11 the realllts obtained dlllillP the l,reYio,l~ S ~ M O I I )  the ollttllrll is nearly 
the same, while the mileage rate is a trifle lower. 

l':?:%$;te re8ulLg c0.t or . ~ ~ s o I I . .  ~ b , , ~ ~  is an incrcMe of 693 ,qllare milen in +]I,? 

,'+N" of Rn, area trinnCul:ttc.d in ad\.ancc of Topo~raI'h?', n"(' 
U, I,,&,. , 53 in thc total olltlay cost of the scnsoll's operatious, t3i:., from l s l  

' ' I 3  to 30th Septcnibcr I.;;.*. 



5 .  The  decrease in  the nrea of final tnpogrnphv of 1.123 squnre miles is due to lligllllr 
smnllc~r o u t t u r ~ ~  thnn Inst season in the nren accomplished by No. 6 party, employed all 

rnilihry reconl~oissance and exploration of the Eastern Frontier, in the Nags  ill^ 
nud thr Mnllil>llr State, over ground which cnn only be visited for n very short period of tile 

nn(lcr ,)roper ~o l i t i cn l  protection and guidance, and in which even during the winter 
tile \\reather is most uncertain for observing. 

6 .  The progress of these small scale military recon~loiesances or explorations, depndlllE 
011 SO many conditions, physical as well as politicnl, the arena achieved one senson with anallla, 
nlnst of necessity vary, b u t  the  out-turn of both years has heeu large and most llmmisin 
tol\*nrds a complete del inent io~~ of the topogrnphy of this long unknown aud intricate R,ntl,/( 

7. These ge~ieral  results nre most satisfactory, and, considering the great dificllllies 
much of the ground both in  the  hills and plains iu which the several parties are now operatil,g, 
are I~ igh ly  creditable to the  executive officers under whose direct management the season~a 
field work was conducted, and to the  efficient and zealous exertions of the European 
usual, a very full and large aren has been returned by every party, and no disappointmenls 
have occurred anywhere, notwithstanding the variety of the nature of the operations, and ,, 
the peculiarity of the different midesprend fields of employment. 

8. I n  Statement  C (Appendix) n comparison of the  general results, total elrpeudilurr 
nud average mile:~ge rntes for the seasons 1872-73 and 1873-74 is shewn. 

9. The season's fair n ~ a p p i n g  is represented on 39 stnndard sheets (15' of lalitude 11) 
30' of longitude) of which 27 are on the h~ll scale 

Srndon's fnir ~nnpping. of 1 mile to the inch, and 11 on 2 miles to I ~ I V  

inch : these embrace n total arca of 21,389 squnre miles, nearly all of which  ha^ already been 
reproduced by photozincogmphic transfers. 

10.  A great portion of this hns also been reduced and compiled in outline on the 1 inch 
(4 miles=l  inch) scale in my Drawing Office at 

Noa 20 N. E., 20 S. R., 3.1. N.  w., 94. S. W ,  36 Head Quarters for the sheets of the Indian Atlra, 
s .  E., 96 N. E., 36 S. E., 37 PI'. W . 62 S. E., 62 N. now in the engraver's hands, and the remninder~r-ill 
W., 62  S W.. 63 S. IV.. 53 N .  E., 53 9. E.. 55 (old 
[all plnte) 71 N .  E., 71 S. E., 90 N. W., go* s. E., 90 very be a 
R. IV., 93 S. W. .  94, (old full ~ l n t e )  119 (olcl full 11. ~h~~~ geograp~lica~ materials will enll,lu plnte) 124 9. E., 130 S .  E. 130 S. W., 130 N. W., 
131 N. W., rind 131 S. IV. us to  fill portions of tlie Atlas Sheets margill. 

N ~ E . - T h o s e  nlnrbetl with nu nstcrisk will be ally noted, fillillg up all blanks for conlplelr 
L ompletcd. editions of those marked mith nn asterisk. 

Simlnnnd Jutog 8 sheets-scnle, 25inclies= 1 nlile. 
Ditto 1 elleet hill8 in lrrnsh shnding. 12. Large scale plans, in sheeta, oftheseveral 

acnlc 8 i ~ ~ c l ~ c s = l  mile. 
Erinporn, 1 sheet, se;tIe 12 incl~cs= I anile. civil and military stations and forts and citirs 
Bmwar or N~nnngar. I shest, scnle, 12 iuehes=l in the Native States, as per margin, have bm 

mile. rendered by executives, all of which, with Illr 
BInllesnr ritg. 1 sllcet, scnle, I? inches=l mile. 
A i l i  C,rart rcsrrvc (c,istrict EIInnrlll,), 

ac,,lc, exception of the general redtlced rlall of Silnl,l 
4 inches= 1 mile. nnd Jutog, which must be t,rented by lithognrh!, 

Chnorinpoghnr forest rraerre (dietriet Mandln) have heen reproduced by p ~ ~ ~ t ~ Z i n ~ ~ g r n p l l i c  tral'>- 
scnle, 4 inchcs = l  nlil~,. fers, and are availal)le lor issue 

1s. By the Imperial Topographical and Hevenue surveys under my control, 2 total 
area of 44,004 ~lllah 

Coml~i~lr~l  results of Topopnphir.~I nnd Revenue 8oweys For the srason. miles, at a tohl e 0 ~ l 0 '  

Hs. 1.1.,33,371, hns I,een completed during the season. By  Revenue Survey, on the scnleo' 
- 4 inches=l mile, $70' 

Cost 

Tnlwgrnplrir~ul aurveyr 
Ilesruuc. snrveyr, 

~inc.9 (scale, 16 iucl in=l  mile) 1,763 rillages, enll)racing 1,501,198 fields, lure 'yo 
executed a t  a cost per acre of 9 nnnm 6 or 8 pic less per acre than (lurillg thl' 111l1\ 
season. The grand nrea accomlllished hy t i l c  R~~~~~~~ s u r v e y  will now Ije 

"n ' 

I)!' llsloller of parties eml,loye(l i n  cadnst,ral law senle rne;l.~l1renlfll~~ 
''I' 

~ l l i r l l ,  of coura., render pmyrew slo\ver, and dimiuisbeS the a rno~ut  of  the  old'na 
4-illcb survey for Topographicnl ~lurposes. 

14.  *I1 detail, connected with the erec,ltion, I,r,,gr,ys and ~ 1 s t  
'I" Re'?'P a":,b 

S"rre!~ will Ije found in the A(lmilli~tration Report of that  of the Del1lrtmCnt1 

la 6 e ~ w a b l ~  sublnitted by the joint Superiutcndents. 



IS, 
,,"" 16 of tile last report, the acgreeate results of the modern Topograpl~ical 

and Revenue Surveys up to 1873 mere given. This 
dCE,p8nto re~ulta bl0nk'l)t U P  to dnte. information, completed up to date, is as folloms :- 

Area i n  sq.  miles. Cost, Rs. 

~ ~ t n l  u p  t11 1873 . . , ,.. . ,, 743,802 2,00,28,330 
~ d d  fur 1878 ... ... ... 44,004 14,38,371 -- 

Tot~~l u p  to 1874 , ,, 787,806 2,14,66,701 - - 
16, Tllis of nearly 801),000 square miles re?reseuts what  has been accoln- 

,,li,e~l ,,,I, two brauc]les of the department, in about the past thir ty years, almost wllolly 
llll,ler ,llcsuporintelldence of the same officer. The entire results have been published iu various 
(;l,,,s nlltl OII diH'erelrt scales. 

11, I,, 11157 the first .great effort was made to render the officers of Government more 
CInarllg cOnversSut and famdinr with the country, by the publication and issue of geb1eral 

on scales through the agency of lithography only;  the demand for these \17as 
rreesive for tlleuse of troops marching iu pursuit of rebels, and by Civil Officers for local 
~I,llnillistmtive purposes. Ere long larger scale maps were demanded both for military and 
cil,il oIjeets, local improvements, railways, canals, new roatls, &c., and fortunately the  new 
r)ste,, 111 photozincograpl~y came to oor help and enabled us, after some difficulties and 
~isal~pOilltments mere overcome, to reap great benefits, which could no t  otherwise have been 
!net, n ~ l d  up to the present time the requirements of the public service continue ever increasing, 
~rsilillg tile resources of the 6eld establishments for new surveys aud of the Head-Quarters 
ci~lapililillilg nnd publishiug offices to the very utmost. 

1s. Iu the appendix, the progress in detail, during the past year, made in  the 
Csrtogrnpl~y. Drawing, Geographical, Compiling and Engrav- 

ing  branches is given in a Tabular Statement by 
111. J .  0. N. James, Assistant Surveyor General, the indefatigable officer in  c b a ~ g e .  It is 
ialposcil,le to convey any adequate idea of the nature and extent of the  work performed, or of 
llle real progress made iu the compilation, drawiug and copying of Maps, Plans and Charts 
glll various scales, without entering into very minute details, more especially when i t  is neces- 
sary to utilise the latest survey results for the correction of old materials, and to  keep aljrcast 

J ' e ~ r l ~  progress of surveys : this remark applies equally to the engraving of maps of 
such a ceuntry a.3 India. All that can be done is to state what sheets of different provinces 
Or smaller territorial sub-divisions have been dealt with, or which may be in various stages of' 
Ilr0XrW, and this briefly is as follows as regards the more important compilations and maps. 

19. The work of completing all the old sheets of the Indian Atlas and such as were 
Slleets of the Indian A ~ I ~ E .  left partly blank on the transfer of the e u g r a v i ~ l ~  

from E~rgland to  India, b y  incorporating tlle 
of the latest surveys, as well as the preparation of drawings for new sheets from 

materials a ~ l u u a l l ~  furnished by the Topographical 
3d W. nod 9. W.. 49 old full size ,,lnte. 52 

h.. W. N. E. S. \ v , ~ ~ , ~ s ,  E,. 51 N, E, ; 67 O1dpful, and Revenue Surveys in progress, continues to 
lire [llntc; 12 N. W.; 03 N. b. I , ~ , \  S. IV. ; 105 S, receive earnest attention, and I have much satis- 
w';10601d'i'11 O i r c  Pl;lte; 107 nud 108 old full size factioll in statillg that  the greater portion of the 
'IaB; 113''15' 'Ifi' 'I9 '\l1I 1ll:ltcn; I24 results of the Topographical surveys 
', E, s. 6. rind S. 17'. ; I 26 N. E. S, N, ; 130 S. r.; 131 N. m. nud s, w, hnve been rendered and compiled I U  outline for the 

Atlas Sheets, and are iu the engraver's hands. The 
of the Iudian Atlas marginally n o k d  have all had cousiderable additions made tcl 

to bring them up to date, 

For theplatee still engraving in England additions have been made to  the f o l l o ~ i n g  :- 

5001d full size plate; 71 N. W. and S. m'. ; 89 old full size plate; 90 N. W. ; 104 and 
ll'old full size; 126 four rluarters ; 127 four quarters; proofs exa~nined and corrected 8 9. E. ', E.; 70 N. E.;  92 S. E. ; 105 N. W. ; 128 N. E. 

the above have been retnrned to the Geographical Department a t  the India Ofice. 
A' idi t i ' l l lshhe awbeiug inserkd on sheets 90 S. E. N. E, a n 1  91 N. E. and 5. E.! tIl.se 
a BO')n as rca(l~ mill also be forwarded to tile Indin Ofice for completion of' the engmvlug. 

')I. hcompil~tion of the provillce of Assam the new Chief ~ommissiollersl1ip. 
9 miles=l inch, as a sister map to that  of 

hmphicnlnnd n1incell81~eou~ mnpu nnd colnpil- ~~~~~~l on tile scale, ha. h e n  started Tlli* ' h 3 .  

mal? has long. been a great desideratum, but  1 0  

COn"sq'l'neof tllc 01)stncles and delays in tile progress of  the tri:rot~omet~.ical opcratiolls IlP 
Ihe s l l e ~  of the Ar;ll~maputra river, not yet r , , m l ~ l ~ t e ~ ,  110 geoJesic:d co-orclilil~ate~ \vt'w 
avaiLll'e lor the cwl~pilation of t l ~ e  resulk of ~tvrlluv Surveys long siuce execnted in tile 

and nort.11ern districts of tllis provillcc. 
??, A nlal' of 13lluta11 (scale 8 miles= 1 inclr) 112s heen completed and litl1ogral11l~ 1. 

'h'trict Dn!kclillg (scale 4 miles= 1 iuch) cullll,lrlte~ :,uJ litboiral)hed. Districts Cll iudmra "(1 Hamr, 
(jar I (the latter in English an11 Persian in outlille only) conlpletcd nnd plllllislled. ' r '~~: " 

b t f i ~ t ,  Asum (scalc P luiles= 1 iucb), colnl)iled aud pul~lislud. C U I I I I J ~ ~ ~ I ~ ~ ~ ~ ~ +  1[1 



olrtli~le of the districts of Nowgong, Sibsagor, and  Lakbimpur iu Assam and of B~~~~~ 
Xael)ur iu the Central Probiuces (scale 4 miles=l  inch) are in progress. 

13.3, Skeleton maps of t l ~ e  Divisio~ls or Co~nmissionerships (scale 8 milcs=l 
inch) Pxtna, Dacca and Coocb Bchar, a~ld of tile serenl 

Lolocr ~ r o a i r ~ c e a  of Bellgal. districts margi~lally noted (scale 4, milo- 
1. Lob~~rducgn. were prcparcd all(\ publisl~e~l to rlleet the .- urgeol nth), 

Slinll:~I~nd. dcmands of the Government of Rengal ollwll 
Yo~lgl~yr. 
Hh!~g~lll~ur. officers to illustrale the famine relief operationr, 

5. l'arnml~. 
M i ~ l ~ l n p u r .  248. The map of Sindh (scale 16 miIes=linrl,) 
1311rdwn11. has heen completed and is now eugmving. varg,, 
dnlpieari.  additions have been made to the 8tadard ml,, Po.~thl~l I'nrgnnna. 

10. Cl1111npnru11. of India, sc;lle 32 miles= 1 inch, and it is eap+eld 
Snrun. tha t  some of l l ~ e  sheets will soon be ready h, 
Tirl~oot. Photozinco~rapl~ic  reproduction (in outli~~e ooly) Bnnk~~ra. 
Singbl~~~~n. as B preliminary issue ; considerable additions rr& 

15. Rnjsllnl~i. survey have also been made to the map of India, 
Onyo. scale 64  miles= 1 inch, and the engraving in OuL 17. ~ o o c h  Debor. line is well advanced. 

25 .  Of the maps of the earlier Topograpl~ical surveys referred to in paragraph 280fmg 
last rel~ort,  10 of the Chota N:~gpnr  1)ivision Survey and 10 of the Old Gnnjan~ and OriU 
Survey have I~een fair dmwn ant1 20 are in progress in  various stages, mitl~ a view to ~cprudu~. 
tion by the p h o t o z i ~ ~ ~ n g ~ . a l ~ l ~ i c  process, and  so to  briug out  the whole series of the entireTop 
qrspbical surveys from the commencement. 

26. A very large amount of miscellaneous drawing nnd copying, examination and corra. 
tiou of proofs, &c., as usual, has bee11 accomplisl~ed in addition to the above, whilst the colorin! 
of printed maps fo r~ns  a very serious business of itself, not only for the regular issues ol tho 
current survey maps, but  for report and book publishing, the demands for which from allthc 
local Governments continue unabated. The very large amount of work thus performed, and 
the severe pressure thns put  on the office the  momcnt any map is priuted, eutails considerrllr 
espenditnrc in the contingent bills for the coloring, which is of necessity chiefly done by erlra 
,job \\70rk. 

27. Very good progress has been made during the year in the engraving of Atlas Sbeelr, 

Engrnviog. and especially of other maps of a more general 
character. 

25. O f  t,he Atlas Sbeets published during the 2 S. E., 9 N. W., and 72s. E . , ~ R  
complete up to margin, the rernaini~~g four l ~ a r r  

2 P. K. Sil~dl~, finisllcd in August. blanks awaiting further materials from surveys io 
9 N W. ., .. ,, April. 
9 N . E .  ,. , ,. October. progress. 

53 S. W. Ceutrnl Provinces finisbed in Dec. 29. Various additions and corrections, b.8 
72 S. 6.  ditto ditto. 

124 S. W. Aesnm, f i~~ i she d  i n  July have been made on 34 new and old plr!@ a, 
131 N. W. ditto io October. detailed in  the :tppendix, such as the iosertlon ol -- new roads, canals, railway lines, recuttillgof nam! 

7 Plntes. -- on much worn plates, repairing of worn out L1'I 

work, filling in of small bl:~nks, kc., 2nd 

plates in various stages of progress are in the eng.ravers' hands, several of which are new 
quarter platee, some fast approaching completion, others completed in outline, and so1ne ,~~~~ 
commenced. It is expected tha t  a large proportiou of these will be completed and puhllrhDd 
during the current year (1875). 

30. The present state of the engraving of the sheets of the Atlas of India is shorn in tho 
lndcx Map attached to this report, and by a comparison with the I i~dex  Map giren f t b  
report for 1870-71, the great pn)gress in  publislling the sheets, since the ellgravln! * 
been carried on in this country, w ~ l l  be apparent. 

31. For the Inrperial Gazelleer the following small scale maps have been engray" 

Engraving of Gnzcttecr nud misccllnncous maps. 
Bengal, Behay, Orissa and the province 
scale 33 mllcs= 1 inch. The Presidency D!v'moD' 

Bnrdman Division and Eastern Districts of the  Dacca Division (3 maps), scale 16 m d e ~ = l  
inch. A map uf Oudh for the Local Gazetteer, scale 16 miles= 1 isch, b~ been camp'eted 
Sindh on the same scale has just been commenaed for the same p a r p s e .  After "ucl'lnborood 
many heavy corrections and revisions, the four plates of Simm's plan of the town of Calcutlr 
are now approaching completioo, aud a new edition will be shortly issued. 

33. The new map of Iudia  scale 64 m i l e s e l  inch, in foor sections, which formg s"h' 
llesideratum, has heen well advanced in  outlille and names, all(l every effort 19 being 
pllhlisll as soon as possible, a prelimillary edition, 011 the portions of country 
not yet c o m c , t ~ ~ ~ d e r  snrvcy m d  cannot therefon be inselled on the copper, will be filled i n f m m  

the best ava~lablc sources, and printed from the stone, 
illlo 33. The progress report of the Engraving Braoch given in thc nppendlx, 

detail as to all the miscellaneous ~vorl; performed, which is ycry considerable. 



the year 1874 the following engraved copper plates wcre received from th,. 
oflpbial ~ ~ p r t ~ e n t  of the India Office : 1 S. E. ; 51 N. W. ; 70 N. PV . ; and 105 9. E. 

Gro. 
35. The amount of copper-plate printing 

copper.plste priding. accomplished is as follows :- 

... Trnnsfers ,.. ... 662 ... ... Proofs ... 1,206 ... Impressions or copies ... 10,629 
7 

TOTAL ... 12.397 - 
seveMl exellent district maps on the a inch male have been obtained b y  trausfers to stone 
,,gn horn the plates of the Qas and rubbing off the parts not affecting the district, thus 
,in: the cost md labor of re-drawing for lithography ; and this system will be contiuued in  
hhre for districts where the plates are available. 

36, The great advantages resulting from the engraving of the shects of the Indian Atlas 
in  Iodia, nod possessiug the plates here, are now becoming more and more apparent. The 

m ~ l t s  01 ~.urveyb in progress are annually added on to a large number of plates, and ere long 
a very considerable portiou of these will be ready for issue in a complete form, tilled up to 
margins. All plates for which complete survey results arc available are a t  ouce finished and 
published. Blanks in various platcs of old date are filled without delay from new surveys i n  
progress. New lines of road, cauals, and railways, are added on from time to  time, and 
worn plates are reuemed by means of uative agency. Various additions and correct,ions, 
consequeut on local changes and improvements, are likewise effected. 

37. Mr. C. W. Coard as superintendeut, and the European staff of engravers, c o u t i n ~ ~ e  
to give me every satisfaction. 

38. The uative engravers and apprentices, 30 in  number, shew steady improvement, 
and somc very creditable work has been turned out  by the  best of them. Tlie utmost exertious 
continue to be made in trainiug the native agency and bringing them on to take part in the 
wl work ol the Department. 

39. During the past year, Captain J. Waterhouse, Assistant Surveyor Gencral in charge, 
reports (see Appendix) tha t  1,230 original maps, Photopnphic Brooch. charts and plans havebeendealt with in this branch 

of the office: 812 trausfers have been made to ziuc : 1,53,242 complctc copies of maps, kc., 
bare been printed, besides 1,329 silver p i n t s  and 1,4#95 photo-collotypes. 

40. NO less thau 27,8GO copies of outline maps of districts and divisions in Western aud 
Northern Bcngd mere printed to meet the demands of the local administration for the purpose 
of aiding tile famine relief operations. 

41. The following abstract shews tho nature and amount of the n~ork  completed, com- 
 red with that of the year 1873 :- 

Naps or subjects. 

Topogaphid survey maps , .. 
hreo~e survey mapa ... ... hhict mops ... bed msps ... ... ... Cib and ~ntonment . , , Mi@~aneoue mape, &c. ... 
PnQb ,., ,a, 

-------~% 

Totale for 1874 ... 
for 1873 ... 

Dierenee . - 
''a The i n ~ ~ -  of work in printing alone is very great, nearly 32 per cent. above tha t  

Of la''; accomplish thi. immense out-turn of 1,53,112 complete copie. of maps and 
Other sub~ec""~ zinc printing alone, the strain on the small existing establishment ha. been 

great throughout the year. 

''' Com~lehdet*b under each head connected with the several procraes of photo-trans- 
b' Appnd~x, edbty~e* 8am-print., kc., are given in the report of the Photographic branch in the 

Remarks. 

I n  addition, the following work was 
performed :- 

Collotype~ ... 1,495 ... ... ... Silvcr prints 1,324 
... Transfer prints 1,926 

Zinco rapbic and anastatic ... ... transqers 812 ... Proofs ... 1,131 

Number of 
sheets or 
sections. 

---------- 

190 
689 
25 
23 
69 

334 . . . . . .  

1,280 
1,611 

-331 

Number of 
zinc print, 

ings. 

21,665 
46,676 
14,810 

8,930 
14,418 
60,070 
1,131 

1,57,600 
1,11,876 

----A- 

+ ~ . 7 2 4  

Number of 
complete 
coples. 

21,760 
39,908 
10.470 
6,874 
6.040 

70,190 ... 
-- 

1,63,2112 
1,06.763 

+47,489 



4 me photo-aollotype process has not  yet  been found to work 0ufficieutly mcesfUIly 

Pl~oto.collotypcs. for the reproduction of maps, owing 
to cli. matic influences, whic11 necessitate various ,,,diCU. 

tione ill pl-oparing nnd working the gelntine films during different sensona of tile year 
I'wiments nre still being mnde to  endenvour to  utilise this beautiful process for mmi otc 
~)orpo~CS, bllt for tho printing of large maps requirlllg many sections to he joined togeBer,P: 
, .n l~~lo t  bo snid to be ndapted, or likely to answer. 

4,6. A series of oxccllent plntea have been produced from casts made from thecapesot 
(!l~ttnclc, to illustratc Bnboo Rnjendralal Mitra's work on " The Antiquities of Orissa" ordered 
to bc printed in this office by the Bengnl Government, which bear ample proofto the 
of the pl~oto-oollotype process for illustrations and delicate subjects of vnrious kinds in 
llnlf tol~cs or a variety of shndee nre desired 'or necessary. 

46. Captain Waterhouse's services were temporaily placed a t  the disnosal of c.I...I -. -VI",,C, 

Trnnsit of Vonos. J. F. Tennant for the Transit of'venns ,,bsem,,. 
tions a t  Roorki in November and Deeembr 

lust, where he wns most successful in securing n fine series of plates of the transit, 
107 photogrnphs on 6-inch plates were taken a t  intervals of 2 minutes during the pro. 
gress of tlie trnnsil, besides 6 circulnr plates of the three last contacts nnd two intersections 
tnkon iu tho Jnnsscn nppnrntus, each circulnr plate comprising 60 separate pictures taken at 
i~~tervnls  of nbout 1.21 minutes. A summnly of the results of these experiments, nnd a full 
nrco~lnt of the operations nt Roorlri, are given in the memorandom attached to Capbin 
Wnterliou~o's rcport io tho Appendix. Similar photographs were taken at this ofiee 
n11d 39 plntes hnve becn obtained of the Trnnsit of Venus, in counection with nseriesof 
ol)scrvations, with moderate sizc instruments, carefully reduced to Calcutta mean time. 

Fboto-miaco(mpbic ... 
Lit-phic ... ... 50. Experiments are now making to intrdm 

... Cuyprplah . labe, the n e  of p i n e d  transfer paper for r h d d  chaR -- drnxviuga alrplicnhle h r  mpid bill sketchin& '" 
Totd m i s n l l a n n u ~  m a p ,  in the place of r e n i d  h r h w  - ing or hr,riznntnl contouring, wllich 1s * dioW 

... 1.- S.W and Ireqoentlp SO ~ n a o t i ~ h c t o ~  except d " ~  'r ' - fint-rare dr*rnan. Mr. F m ~ r  ~ ~ m f ~ ~  

.&*I of dn=iug lithopaphis t n n r k  over photographic p i n t s  made with pldine 
hl~chmmate of p h s h  hss been largely and sutw~efully ync t i sd .  By this p r m  w]. aaunrc 

47. T ~ I O  work reql~ircd of this branch of the office, which has liltewise beeuundertbe 
Litbogrnpbic Dmoch. immediate superintendcuce of Captain Water 

house, Assistant Surveyor-General, is shemo to bp 
larffely on the increase. The out-turn of work of different kinds performed during thepear 
1,974, compnred with tlint of tho previous yenr, is ns follows :- 

-- 

NCW d~awingn on transfer pnper ... ... 
Ditto ou stone ... .,. ,.. 

Color ntonca pmpnred ... ... ... 
Oubj~wts printad ... ... - ... 

... Completo copies ... ... ... 
Pulla -. ,.. .,. ... 
Shmts of' Forms, So., (type) ... 

Of the S!,l4,153 complete copies of maps, plans, kc., printed during the year, 46,584 Were be 
regular public~tlonr o l  this Department, the balance (1,67,569) were for various other Govern. 
mcnt Departments: 60Z new eubjeete were dealt i t b ,  of which 220 were Departmenlaland 
YbP for other brnnchea of the pnbho nervice. 

48. Chroma or color printing for tints, tcrritorinl boundaries, geological and forest eon. 
servancy, sanitary aud vaccination report m a p ,  kc., has been very suceessf~~~lg world, 
hsr proved an invnlunble a~lbstitnte, ns for as i t  has gone, for the very tedious, expenmye, lpd 

unsnt~sfnctory process of coloring by hand ; but, of course, a very large amount of ?Ion% 
has st111 to be done by the latter m e t h d ,  owing to the vnst rapidity of phot~zinco-pnntlDg. 

48. Tho combined oat-turn of the t h m  different deecriptiona of printing p-lsn 
per margin, rh icb  gives an i n c r w  of ~ ' 1  

romplcrc mapa 1,00,000 over that  of the previo- year. 

1873. 

274 

26 

199 

481 

1,69,662 

2,38,712 

Inorease. 

271 

37 

Complete copies ... ... ... 1 2,76,::: 

Fulls ... ,.. ... 3,90,H93 

142. 

609 

2,14,163 

2,77,601 

2,100 

la1 

64,501 

38.189 

1,96,876 1 1 
3,28,683 



( 7 1 
mpiej ,dl, clioa, of d r a ~ n g  or maps, charts and plans, which are unsuited for ~hotozinco- 

gnpbg, an be obtained- 

h,ails collnected with the wort accomplished in  the lithographic branch are given 

iu 
~ l ~ ~ ~ o u s e ' s  report in the Appendix. 

$?, The nrrnugemeuts iu progress during the past year for the preparation of a suitable 
design for a new building to accommodate nnd 

osce n~~ommodation. combine the several detached branches of the  Head 

Q,lsrters oficcs, on the 
land purchased in Park and Wood Streets have not  as  ye t  resulted 

inaydeliuiteor finally plan and estimate, but  the subject is  now well in hand, 

;md i lis Loped that the Public Works Department mill be in a position to break ground during 
,lecurreotyear, aud that the object may then be vigorously prosecuted to  completion, ns 
la). ,,,,d 

montll adds to the great difficulties and inconveniences a t  present existing for 

nut of room, 
heavy stock of records increasiug in the  ratio above described, and for 

tempomry provision has now been ordered to be carried out. 

$8, During the p s t  year, a new system of consolidated salaries for the entire Depart- 
ment, and a re-organisation of the several grades 

h.organisntion of the Deportment. of t,he Senior Branches, has been carried ou t  with naanoe, Apiculture ond Cornlnerco Department. 
~ ~ . 8 1 2  daled 13th December 1873. effect from the 1st April 1874, the  .commencof 

piolniillAPaolution N ~ .  9236, doted 27th Novem. ment of the  Financial year, under the orders e- 
hr I8i9. Government specified in  the  margin. 

54. The revised strength and salaries of the administrative staff and graded officers 
Consolidnted Salaries. 

is contained in  the following statement, issued 
with departmental order No. Qzi, dated 6th M a y  
1874 :- 

ADUINISTBATIVB. 

Pune or Genenl ... ... 
la iuprinlcndent, Great Trigonometrieal 

Surrey ... ... 
Sllperinlendent of Surrey ~~~~t~ 
S~~rreyor General .,. 

3d soprnntmdent of Survey and Deputy 
Sunejor General 
Aaiatanants Surveyor ~;en&"l (avernge 

h. 1,233) , ,, ,.. 

Exscorlvn. 

b"b~operintendents, let Qmde ... 
h. do. 2nd do. ... 
Do. do. 3rd do. .., 

ARabnt Superintendents, 1st Grade , , , do. 2nd do. ... Do, do. 3rd do. ... 

Topogra- 
pbiwl. 

1 

...... 

." .,. 

..... 

...... 

Trigonorne- 
trical. 

. . . . . . . . .  
1 

. . . . . . . . .  
a . . . . . . . .  

. . . . . . . . .  

2 
4 
6 

4 
4 
4 

---------- 
TOTAL - 7  

Iteven,,. 

---- 

...... 

...... 
1 

1 

, , . , . a  

...... 

3 

3 
2 0 

I 2 4 ,  141 291 6 7 ,  ... 
55' 

general lists of the Topographical and &venue branches have been combined 
hpl tment .1  graded list. into one roster or cadre as regards the Aseintaut 

Superintendents for future amalgamation. The rixn 
inLducinl con~lidated nalaria hag been to nesirnilate civil with mil ihry incumbentq 'lding like 

a ~ ~ o i n t m e n b ,  in accordance with tbe principle prevailing in the Public Work. 4Mm"t1 "d 
in lome meamre to avoid the anomalien eauned I>y military officen pf hkh" ""ldrg 

Junior pmitionn. Engineer officer. only receive military pay proper ln "lbn I* Salary of tbeh 
"" 

sn" '~Or  General having been granted privilege leave for three montha, to visit 
T n m q ' h e a (  the snneJor Oenenl, England on private affairs, was abeent from the 

9th Jlny to the 5th Auguat laut, during which time ICd 
r, Superintendent, G r u t  Tripnometrical Survey, wan appointed by -- '2 officiate a3 Surveyor aeneral. 

Exclanire of two rnpernnrnenrh on protmtion lor either bnneb. 

Total 

...... 

...... 
- 0 . .  

...... 

.,.,.. 

~~~~~~~f 
unlary of each. 

RE. 
3,000 

2,600 

2,200 

2.000 

3,700 

0 
11 
16 

12 
12 
11 

1,000 
1,300 
1,m 

760 
600 
600 --- 



57. Wit11 so large nu establishment, and SO mnlly h m d s  employed in the v~rionshrnnch6 
of this Department, i t  would obviously be impmi. Scrvices of officers. ble to shem successful results every year, nlld ,l16p 

cf a verv extensive character, the real effect of whicll h!s yet  to be rerlised and llllderstood 
oompnriHion wit11 what  is derived in other countries with corresponding mean$, nithoot 

Y elficiellt zealous aid and co-operntion. I have almnys, therefore, felt a pecnliar gcntifira. 
tion in ncltnomledgi~g and recording the  good and zedous services of my surbordinatcs, 
especinlly of the  excellent executive officers and their staff, whose devotion to the cause 
the great work on which we are all employed, and iu which me all take so deep an interest,is 
worthy of all praise. 

56. The several officers named u i~der  the head of Executive Surveys, as well ~ 9 t h ~  ~ ~ ~ i ~ t .  
ants  Surreyor General, Mr.  James, Deputy Superintendent of Survey, and Cnptain Waterllons 
Assistant Superintendent, attached to the  administrative stall'nt Head Quarters, I cOmmcnd tb 
t he  special notice of the Government of India, as coutinuiag in the highest degree tomerit 
the confidence I place in them for their zealous and valuable labors during the period under 
reviem. 

Issue ond snle of m o p .  
59. During the past year the totd issne 

maps to all Public Departments on service aud 1, 
agents for sale, mere as follows :- 

Copies. Vnllie RI. 

To Government offioials bm&&jide on publio service ... . . . 29,774 37.425 

,, Despatches to the Geographicel Department. Jndin Office, London ... 4,313 6,660 

,, Agents for sale to the public and for local service issues ... . .. 3,935 8,544 
-- -- 

TOTAL ... 38,022 61,631 - - - 
60. The  sales effected b y  the several agents represent 3,198 copies of maps, thavabe 

of which, less commission, amounts to  Rs. 4,084 annas 2 ; this sum, as soon as realised or paid 
by the agents, mill be a t  once deposited in  the Trensnry as heretofore done,. The sales of maps 
to private persons i n  India  are so limited ; because everybody almost 10 in the Governn~ent 
tiervice, and claim maps for official purposes free of charge. 

61. All- monies realised on Government account during the gear 1874 (videshtemen~ 
Aceount soles. in Appendix) amounting to Rs. 5,324-13-4, l~ave  

been lodged in the Trensuly Braocll, Bank ol 
Bengal, and the receipts of the Bank have immediately been sent to  the Comptroller General. 
N O  cash balances are  retained by this Department. 

62. A review in detail of the operations of each Executive estilllisllment orTopographitr1 
Survey party follows. 



EXECUTIVE ESTABLISHMENTS. 

No. 1.-TOPOGRILPBICAL PARTY. 

GWALIOR AND CENTRAL INDIA SURVEY. 

09, h 
of the mork of the previous season, chiefly in Sindhids territory, the  

operations of this party under the command of 
ntbcb~d portions of Silldhiil's territory Captain Charles Strahan, n. E., with Lieutenant 

o, lhp oojdo, filuudisare nnd Nce~nuch soubllts or 
dirlricla), ~ ~ l ~ ~ ~ ~ ~ t ~ ~ ~ i l n r ~ ,  portions of  Tank, E. P. Leach, R. E., as  ~ s s i s t a n t  S u p i n t e n d e n t ,  
~ ~ l n b ,  Jhnln~vnr, Pcrtnbgnrl~, Udeypore, Rhynsorn- as described in the programme given in paragraphs 
rurhnn~l Jonm in tile Central Indin nlld AnjPutnn" 68 and 69 of the Report for season 1872-73, \-,ere 
hliliml Agencies. extended West  of the  meridian of 76" 30' over 
Iwrlions of the Native States marginally named, in the vicinity of Jhalra Patan, East  of the  
districtof Neemuch, and between the parallels of 24' and 25", the  southern limit of this 
diiision survey. 

64, ne final topography completed covers an area of 2,783 square miles hetween latitudes 
24" and 25O and longi- 

Strength of party and outturn. tudes 75" 30' and 76" 
~ ; , ~ l ~ i ~  ~ l ~ ~ ~ l ~ ~  Strnllnn, E. E., Deputy Superintendent, 3rd grade. 

in charge. 301, the greater Pore 
81. C. A, R. Scnnlnn, Assistnot Surveyor, l e t  grade ... 4,080  tion of which has been 

rendered in standard 
I.ieolcnnot E. p. L e d ,  n, E., Assistant Superinteudent, 3rd F i $ , ~ , " ~ , " ~ ~ ~ ~ Y '  sheets Nos. 57, 60, 6 1  

pdc.  [ 2 4 2  and 71. The triangu- 
III. R. D. FnrreII, SII~ \~CYOP,  4th grnde ... ... 2 9 4  lation in advance of 

... .. W. J. Corneliae, Assistnnt Survcgor, 2nd grnde ... 
,, P. J .  W. Dorno, ,, the  detail sorvey has 

2nd ., ... ... 
,, C T. Tcmplctou ,, 3rd ,, ... ... 327 been extended over 
,, IT. N. Kelly 4th  ,, ... ... 2 5 2  4,080 square miles, 
,. 0. A. Kni~ht 4th ,, ... ... 143' 

S~~b.Snrscyor Abdul Snmnd IChnn 2or embracing Neemuch, ... ... ... 
,, Jonln Pershnd ... , . . 2 5 1  Mundesore, &c. 
,, Abdul h f n r  ... ... ... 2 6 5  
,, Girdhnri Lull Observations mere ... ... ... z2 taken a t  83 stations, 

Totnl squnre miles , . . 2,783  from which 508 points 
- 

' Ulolarre scalo ploo of Jbolrn Pntoo elty. 
- mere fixed and 256 

elevations determined 
trigonometrically, and well based on the series of the principal triangulation. 

65: Captain Charles Strahan reports favorably of the results of the out-turn and of  the test 
heappllcd to the mork of the several plane-tnblers, mhich I fouud d u ~ i n g  my inspection of the 
1'nrb to be the case. The season's fair mapping contrwts very favol.ably with that  of former 
years, and meets my fill1 approval. 

G6. These results are very satisfactory in every may, and are due to  the  good management 

Opinion on the senson's out.turn. of the party by Captain Charles Strahan, Deputy 
Superintendent in charge, and his energetic Assist- a n t  Lieutenant E. P. Leach, of whom the Deputy Superintendent reports in  high terms 01' pmise. Messrs. Farrell, Scanlan and Cornelius, Surveyor and Assistant 

S u r v ~ ~ o r b  \vorked well and rendered good aid both during the field and recess seasons. - 
67. The country snrveyed in detail has already been described (vide paragraph 61 of the 

'eprtf~rsenson 1872-73, and appendix therelll referred to), and a full description of the 
bo'lnd trinllgulnted during the season under review will be found i n  the Appendix of thl@ 
"port from the Narrative Report by the officer in charge No. 1 party, and notes 
h~ Mr. C. R. Scmlan). 

63. Dllrillg the c ~ ~ r r e n t  season of 1874.76, the plan of operations laid down for the guidance 
Pmgrnmme for season 1874.75. of the party may he briefly described us the ex- 

tension of the detail mork or plane-tabling in a 
' Fes t c r l~  direct,ioll from loligitude 75" 15', betmeen the parallels of 24' and 25", and the Con- 
"nuatlon the tria~~golation in tile same direction so as to cover the ground in Meyw:lr, 
p"'"')g"rh~ '11 the westen1 half of tbc square degree formed by the pamllels of 24'-25' 
.lnd meridians 7 j o - 7 5 ~  - .  

"' D u r i l ' ~  the molltll of Septemller, on return from three monthsJ privilege leave, I in- 
Insprrtinn of pnrt~.,  spected the party and had much satisfaction in 01)- 

serving the state of efficiency of every member 
cnmp'ng The professinnnl recod8 fair nlapping lucre all well and creditably compieted 'IP " leaving no arreaa of any kind. Vanous prof~ssionnl matters regarding the futllre 

the Pnrt)., and grollnd to be gone over, were f(llly discussed and arranged wit11,the 
nrutlvc IIIV I have particular pleasun in noticing the a b m c e  of all complainte agrlnst 

pa*' I n  'llcir illtcrcourse with the people iu these Native States. 





,6 ,DhbAppendix (extrtmat from the Narrative rcport of the officer in cllarge) No. 2 party) 
and interesting geographical notes are 

Dnrrip,ion 
couutr). and g e ~ ~ r n ~ b i c n l  notes given of the country visited during the  season's 

bmi,bd bl (ucutive oflcCr. operations, also a description of the ancient capital 

Mall 
i n  ruins, of several other large towns, and of the fort of Mahesar. 

rile of river Nerbudda between the town of Mortakka and village of Kberi 
has been carefully determined by ~ o i n t s  fixed in 

~ 1 1  of the Nerbuddn river. the river, in a total distance of 731 miles, mea- 

the river; difference of height is 14-7 feet, giving a n  average fall of nearly two 
surd ~ l o n ,  
(.,,t ;, lnile between the places above named. 

the recess season, the work which devolved chiefly on the Deputy Superintendent 
and his small staff of European assistants was 

nscese duties. exceedingly heavy, but  by good mnnagernent all 

,lie lNO~ssional computations and fair mapping were completed. Six stalldard sheets 
on tbe iuc l l  scale, plan of Mahesar city and envirous, and the chart of triangulation For Dcgree 
rbpels I and IV, scale 2 rniles=l inch, were completcd and rendered to this ofice. The 
~~~~t~ sUperintendeut reports that no arrears of any sort exist. 

78. Early in August this party was visited by myself. The inspection of the records of all 
the field and office work proved tha t  they were iu 

lnspctiou of pnrty. perfect order, and all the work well in hand. The 
for the eusuing field season which, owing to the physical difficulties of the coun- 

try  oloog tlle Sathpuras, needcd careful consideration, were fully discussed and arranged with 
(be Deputy Superintendent. Measures mere also adopted to secure the co-o]>eration of the 
Bombay Settlement nutl~orities for the survey of the northern portion of the  lai ins of Icl~an- 
desb,in thesame manner and on tlie same scale as tlie topographical operatious which are 
yro,oressi~~g ia tl~e Nassick and Ahmednuggur Collectorates. 

18. Tl~e party Iias again suffered much from tlie effects of malarious fever early in the  season, 
aodlatterly the uative establishment surered from guinea-worm. Water  is vcry scarcc 
througl~o~~t the western portion of the Sathpoora hills, and the little t h a t  can be obtained is 
seldom pure or wl~olesome. The severe losses in European life reported last year (paragraph 83) 
lhas ueccssitated great caution in working in the unlrcalthy pal-ts of the Sathpura hills a t  parti- 
cl~lrr sensons, and 1 trust me may be morc fortunate in future. 

YO. Tl~e Deputy Superintendent, Mr.P. B.Gridlcstone, was compelled, owing to the  state of 
Fidrlny Ietbr lo Goversmcllt, ncvelllle, ~ ~ , . i ~ , , ] .  his healt>h from climatic iufluences, to obtain 

lomsod Coolmrrre hpartmcut. NO. 3398,. dntetl furlough to Europe ; and Mr.  Horst, the next 
¶iod Septcmbrr 1874. senior Assistant Superintendent, was transferred 
10 this lbarty horn No. 5 Bhop.al and Malwa Survcy in October. Mr. Girdlcstone availed 
himsell of his f~~rlough from tlie 1 Yt  h October 1874." To increase the efficiency of the party, 
hth in strellgtli and traiuing agency, Mr. D, Atkiusou, Surveyor 2nd grade, and Mr.  A. 
J. \\']Ison, Surveyor 4th grade, wl~o were on duty a t  Head-quarters, were transferred to No. 
lswvey from the 1st September and 1st August 1874, respectively. Both these Surveyors 
P w  considerable experieuce, and are desirable additions to this party. 

81, The able aud energetic mauner iu which Mr. P .  B. Girdlestone has conducted the opera- 

&. Oirdlestone's good services. tions of this parky since he started work in Decem- 
ber 1871, canuot be too highly commended. His  

to duty has ever been conspicooos, aud the out-turn of work, viz., 8,000 Equare miles 
triflngulation and 4,157 square miles of final topography in three years, in such very diffi- 

"It ground, with agency chiefly trained by himself, testifies to his zeal and ability. During 
hisabsenee~ H,  xorst, Assistant Superintendent, oficiating now in charge, will, I have 
"O 

fully maintain the efficiency of the party in all respects. H e  has a difficult task 
him, owing to the increasing difficulties and insalubrity of the ground under survey, 

of which are uniuhabited, and also in consequence of his having to work on two 
Vdcms an i  scales in the wild, hilly, and non-revenue-payi~~g, as well as in the open 

'PPenue-pa~in€! portions of Khandesh, but I have every confidence in his well-proved experi- 
ence and sound judgment. 

Girdlestone reports very favorably of the excellent services rendered both in the 
Grvicea of subordinnta ~hr, field and recess by Messrs. Wyat t  and Darckley, 

and Sub-Surveyor Sliaik Omer, who are d e s e r v i ~ ~ g  
eommendatiou and honorable mention. 

the current field season, the plan or operations is as rollows : a strong detachment 

R"~mlnme for seosou 1874.75. under Mr. D. Atkillson, Surveyor 2nd grade, will 
proceed to triangulnte the ground north of the 

Ner!''!d' river in Alli,pur nnd Rewakanta, between the parallels of 2t' and 22' JUT and meridians "' and 75." The usual 1-incb topogmphical work will be cont i~~ucd  IU the 
~ f t l l e  pa.allel of 21' 15. d o ~ 1 1  to 21' 16,' below ~ v l ~ i c l  the larger scale survey (' 

lo 'he mile), ba~c(l on traversing, will be takcn up  For the plains of Khandesh, for IhP 
of the village boundnrics from the old Bombay Itereuue aud Assessment 

mrvcv'0n1h~6ame system us is being pursued ill the Pooun and Nassik districts of tlie %')? P r ~ a l d ~ ~ ~ ~ ~ ,  
-- - - -  

' "rr.culli', ,\griculturc :tlld C u ~ n u l c r ~ ~  ~ ) , . ~ , ~ ~ t ~ ~ ~ ~ ~ t  ~ ~ t i f i ~ ~ t i o u  Nu. 9, dlttcd S ib  Jauuar). I a i ~ .  



84. The dangerously rndarious tract in the Sathpura Hjlls cannot be entered before fie end 
of Jnllaary, and i t  hns therefore been necessary to pmvlde suitable work in the open eounC 
along the  Taptee, in  the plnins of Khandesh, for the employment of the porty in N~~~~~~~ 
December nnd Jnnuory. For this purpose, the Bombay local civil autborities were moved 
a(ivauce the demarcations or fixing of the  village triple-junction points in the taluka nround 
Bhosrml,  60 as to admit of the prosecution of the detail survey from East, on the compleled 
Central Provinces side, towards the West, with the view of filling up all the area betmeell B~ 
Nerbllddn Taptee rivers nccording to the  original intention. 

85, The sphere of action of this party is described iu ' tbe  annexed index map, ghoriogthe 
portions of the Centml India Political Agency, both North aud South of the Nerbudda, together 

the Native States of the Bombay Presidellcy lying between the Nerbudda and ~~~k~ 
rivels, and the plains of Khnodesh South ot t h e  latter. The sheets of the survey tinted pink 
on the Iudex hlnp are published. 

No. 3.-TOPOGRAPHICAL PARTY. 

CENTRAL PROVINCES AND VIZAGAPATAM AGENCY SURVEY. 
86. Lieutcnaut T. H. Holdich, R. E., Assistant Superintendent, received charge of tl1eparlg 

Portions of the Nndgul nnd Oolgondn estates in 
from Colonel G. H. Saxton, Deputy Superintend. 

tile Vizn~npntnln Agcncy, rind the tnlok of ent1 (who had obtailled furlough* to Europ) 
llampn, Oietrict Rnjnmundry, Xndras Presideucy. On the  15 th  December 1873, after all neesswrg 

arrangements for the field season had been 
ed hy the latter officer a t  the dep6t station a t  Vizagapntam, and by the first week io 

Strength of Party  and Semon's outtarn. January the seven1 
surveyors entered the 

I , ir~~tcnnnt  T.  H.  FIoldich, R. E.. Assistnut Superiuteudcut. 1st  grnde, Trinngulation 
ill chnrgc. ) 1,800 Squnre milcs, ground to be oecu~i '  

ed during the semn, 

All.. -1. Hnrper, Surveyor. 3rd grnde ,. J.  A.  bfny, ditto 4th ,. 
., F. Adnmr. ditto 4th .. 
,. T. E. Clnr~di~ls, dssistnnt Surveyor 
,, W. F. Pettigrew ditto .. A .  Cooper, ditto 
., Geo. Vnntlerbeek ditto 
., Duncnn Cnn~pbell, Sub-Surveyol. 
,. 1)onnld Cn~npbell ditto 
,. Lall Siugll ditto 

1st  grnde 
2nd ., 
3rd ,, 
4th ,. 

. . . 
, . . 
. . . 

Topogrnpl~y. 
172 Squnre miles. 
187 ., 
180 ,, 
220 ,, 
184 .. 

ns the earliest nfe 
date for sucl~ ncounlry 
(vide pnragrnph 91, 
printed report, for rtr. 
son 1872-73). 

TOLAL ... 1,428 squnre miles. - - 
87. The season's fiual topography covers an area of 1,428 square miles in the estattsor 

Topogrnphy completed. 
zemindaries of Madgul and Golgondr of the 
Vizagapatam Agency, m d  of the Rampa tnluk 

of district Rajamundry. O n  the North and Eas t  i t  is iu continuation of the work of (be 
previous season, whilst on the South i t  closes, on the old Topographical survey of tlie di~triclq 
ot' Vizngapatam and Rajamnndry, executed in the years 1821 to 1825. All this partieularlg 
xvild and densely covered ground, is much iufested by tigers, and the dread of these beaskis 
Vast driving the wretched and almost helpless inhabitants out  of some of the finest counl~ 
in these parls. All the topogrnpl~y completed was tested by the officer in charge, xvho sbln 
that, a6 far as i t  came under his observntions, i t  was undeniably good. 

38. The Tr ian~ola t ion  in advance of Topography was started independently of tbnt of former 
seasons from the sides of the Beder Longitlldlnal 

Trisngulstion completed in ~dvnnce of detnil 
S ~ I ~ V C ~ .  series, Great Trigonometrical Survey, Nnrokondal 

H .  S., to Bodanally, H. S., and Bodanally, H, 8.1 
to Devargnnta, H. S., and mas extended northwards to a little beyond the parallelof,lR7j; 
the limit on the East being about the mcrirlinn of 81"301, so as to estnblish ajunctlon mlh 
the stations of the triangnlation previously completed, and on thc West closing on the work 
the old Hyderabad topograplical survey in the Upper Godnverp talukas of Uba(lmchellam, 
Cherla, aud Allnke. The area Triangulated covers 1,800 square miles in the sontllern po?lOq 
ot' the zemindnries of Bastar, the wildest and most inl~ospital~le coillltry irnngit~al,le. Obgerva'loo' 
were taken a t  20 s ta t io~~s ,  from which 210 points and 118 elevations were determined 

89. I n  executing this work, Lieutenant IIoldich and his small advance party e x ~ e ~ ~ ~ ~ $  
l~uusoal dlfficult~es nnd Ilerdships. The dread of tigers, the Inl~or and difficnltyof mOvln:' 

daily t l~rough trackless forests, the want of proper shelter, and the constant attncke of m!r' 
rious fever rrom which tlie party suffered, to which was added the Frequent desertion of 
or porters employed for the convejnuce of provisions and euch scnnty camp eqllipageueO'' 
be carried nhoot in these jungles, and without which the party not have enlsted, "' 
sollrces of constant anxiety. 

90. A very complete and interesting description of the country visited daring 
given ln the append~x extracted From tbe Narrative Report of Lieutenant T. H. H0ldlch1" 
Ass~etant Superlntende~~t .  

- - 
3rd Fehrun~y 1874. 



~ , ~ ~ i ~ ~  the recess all the professional records and comp~ltations m d  the season'e fair 
mapping were completed and rendered, and Lieute- 

Renss duties. nant  Holdich states t h a t  no arrears exist. I had 

to visit this after my iuspwtious w e n  concluded a t  Pooll% b u t  a rgen t  du ty  com- 
pd rile to lt,urn to calCutta in the month of August last. There is m~lcll i n  the  eonstitu- 

rodarrrngements of this party, nll~ich has been segregated for 60 very !onp a period from 
,be rest or the ~ ~ ~ ~ ~ t ~ ~ ~ t ,  which I am anxious to  see into and to  alter, and which I hope 

done during the current year. I n  the meanmhile, I have directed the  instrumental 
eql;ipmcnt of tile prrty, in  use for so many years, to be carerully inspected; old and  \vorn ou t  
instrumeats to be inlo store and replaced by new, and all superfluous articles dispensed 

I llope will prove advantageolls. 

91, During tile long recess a t  Ootacamuud, some of the  senior assistants have been taken 
out for trainillg i n  thc use of the larger instruments and on triangulating, with t h e  view to  
greater eficiel~cy in such important parts of their duty. 

93, Owiug to the increasing difficulties of the country remaiuing for survey (about 9,03i) 
equare miles) in  t h e  western wilds of t h e  Bustar 

neduction of tho scalc of survoy. State  and i t s  dcpeudent zemindaries, within t h e  
Ccntrnl Provinces, the very unprofitable nature of the country, the  serious risk to health and 
lire in sucll malarious tracts, and the expense of conducting survey operations in  
such ground on the standard scale of 1-inch to the mile, I considered i t  m y  du ty  to  submit for 
the eonsideration and orders of Government, a, proposal to reduce the  scale of this  survey to 
4 inch, or 2 miles to the inch. This measure received the approval and  sanction of Govern- 
ment;* the remainder of the ground in the south-east portion of thc  Central Provinces mill there- 
[ore bc completed on the b-inch scale, aud 1 have every rcasoli to hope tha t  all t h a t  now remains to 
bealrveyed onthissidewill beaccomplished pcrhaps during the next two seasolls. More than  a 
qllarter of a century has already elapsed since the work of this )>arty was first started in  the  
Kllond hills and Tributary States of Orissa, and nowhere in  India  has t h e  country presented 
sucll obstacles to fair progress. The effects of the climate has left i t s  mark on  many members 
of this Departlnent, who have cheerfully, season after season, returued to the country, and who 
now llave a good prospect of a successful and speedy terrniuatiou to  their labors and  trials in 
Ibis inhospitable direction. 

94. The work accom1)lished during a short field season, and  under unusual and ever iucreas- 
Opinion on the sensoiivs out.turn. ing difficulties, is fair ;  more conld not be expected. 

The whole party has throoghout thc season sorered 
from fever, and, bnt for the return to  a Hill Station, i t  is doubtful nrlicther any  

work at all collld be performed with such rednced physical powers as are left t o  t h e  European 
"la' field season in these jungles. To  he energetic nctiou and excellent judgrne~lt  of 
Lie'ltcuaut Holdic11 is due the credit of the seasollJs morlc. 

hfessrs, nfny and Claudius rendered good and  eWcicnt a id Loth during the  field and 
ncesg~ recei\rcd Favorable melltiou by Lieutellallt Holdicll. 

96' 
Pettigrc7, Assistant Surveyor, 2nd gmde, ominp to ill health, has obtained two 

~ ~ ~ ~ ~ ' ~ ~ ~ l ~ c a l l e a v e  to Ellrope from 30th December 1874, and Mr. Donald Campbell, Sub-  
~ u r v e y o r ~  was perlnitted to resign his sppoiutmcnt from the 1st Octobcr 1874. These vacancies 

I n t h e  it has llot been possible to fill as yet, and for the change iu the  system of survey 
It  16 not so necessary. 

'7. Dllring the ensuing seasou tllc triangulation in ndva~lce of Topography will be under- 
Prarramlne for aensoo 1874.75. talcen by Lieutei~aut  IIolrlicl~ and his scllior S w -  

veyor, Mr. IIarl>crr-tlle former completing the  
wOrklas far as pr~ticable ,  sooth of the lndrawutty river, while the latter pushes on nortllwards. 

98. .The,toi)o:raphy will bc conti~lued to the nes t  of hhat of  l>~.evions seasons so as to es- 
'b1i811 nJ"nCtl~n jvitl that completed ill tllc Alleree zemin(arce of tile Cl~auda  district,, ns well 

"le '0(1avery hlalr by ,Itlie old Hyderallrd Topogml,hical Survey, aud Ou t,lle 
Mm*tiO" this l.rn.ining tract allotted to No. 3 party, a s  abo\vn in  the annexed index ,map 
Of "" wrveI: the \ v I I o ~ ~  of s e  zemiuclarics iu t,lle soutllern part, of the C c ~ t d  Provlllcel 

tile vii.ga1~tam Agency will llrve beeu for, and NO. 3 party \vill tllell 
leavnilable for other work clsembere, 

index mal, shows what porlion of tlli3 survey, au a p ~ r o r i m a t e  arc% of 50,193 
Eq'lnrc miles (as stated in paragmphy 97 of Inst 113s been publisl~edon I-inch """ T b ~  diversi ty of exectltioll of the o, , i cviual maps over a pcriod of a quarter of a centur .~,  

'q''hcr r'th flllctllationa in the males sGvey at d i s r n n t  timc., bas reoderod i t  dificult to  
l"'lqtnte the~l~l~lic.tioa of the maps in a elear an., inte]li$bls manner. The old records are bGnp 
ma"a11y re'dra? in ofice for repmJ~~ct,ion b p h o ~ o z i n ~ ~ C ~ a ~ ~ l ~ y  according to  oar limited 

the e q g m ~ i e s  of the execllt,ire 6.11 bu t  i t  is b o l ~ d  tha t  the \~1lole 6eri? '" ' "c"m~'"lle(l rvitllin a reasonable time, alld earucst attentiou is directed to tbls 
At  ( I r e sen t  the &rots most ~ ~ r g ~ ~ ~ t l ~  uecded for local inve~tigat ions arc f i d  taken In  ;Od and publiO1led. Tlle utilization issue of our l - iuch surveys of Native and of Brjtis" ! ""-'et~lstioll states 

""(1 Districts is of very great  import,nnce, and for mllich we arc ent,lrely 1 IndetJW 

1nveuLion of pllotogrq>llic rcpmductio~l 1)y t n n s f e n  to zinc. .- ~ -..- . ~ . -- 
~ ~ ~ . . ~ -~ ---- - -  -- 

' lit f icven~r-  d g l i c u ~ ~ u ~ a  nud C o r n n l c r ~ ~  L)cpnr~nicul.a letter No.  532, dn t c~ l  ~ l i e  iolL Scptolnbc. lei4. 
D .  
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No. 4.-TOPOGRAPHICAL PARTY. 

NORTH-EASTERN DIVISION, OENTRAL PROVINCE8 STJRVE~, 

100. Full effect mns given to the  programme detailed in parngraph 108, page 16, of 1L 
printed report for 1872-73, nod the topography 

Tho western of perpu~~noh Singnnrn, triangu'ntion successf"ll~ conduct~d throllgh 
tall& Snhqpur, of t l ~ e  Remnh Stnto. Portions of t h e  portions of the new acquisitions of the ~~~~h 
the Tohsildnris of Nnndln nnd h ~ n g n r b ,  iu Dintriot State, and  the districts of Mnndln, Bdqhat! nod 
Mnndln, nnd o f  tho zc~~~indnrics  of Surmi. Knmngi. 
Pnndarin rind Bijnipur, io  District Bilnspur, Central Bi'ns~ur of the mnrglnally 
Provinces. noted, in  continuation of the work of hrmel 

seasons. 
101. B y  the  triangulation in advance of detail survey, nn area of 1,600 square miles in 

Slver~glh of party and out.lurn of work. the southern portion of 

I.ieutennnt.Colonel a. C. Depree, Deputy Superintendent, 1st Mandln mas covered, 
prndr, in ehnrge, nssisted by Mr. Vnndorpott, 3rd grndc Tri"~ulntiOn. Observation@ merc 
Surveyor ... . . .  ... ... 600 Squnremiles, taken nt 58 stations, 

Finnl Topogrpl~~.  from whicll e77 points 
Squnre milea, and 163 elevalions 

Nr. a .  A .  McOill, Surveyor, 2nd grade ... ... 248 
,, J. Vnnderputt, ,. 3rd ., ... ... 169 were trigono~etricnll~ 
,, A.  Jnrnes, Asaistnnt Surveyor. 1st grade ... 276 determined. Final to. 
,, J. A. Hnrker. ditto 2nd ., ... 236 pograpby for 2,418 
,. J. H. \Vilson. ditto 3rd ,. . . . 297 square miles mas ob. 
,, a .  Rend, ditto 4th ,. . . . 31 .. 0. L. Fleming, ditto 4th ,, . . . 138 tained, nnd tl~is mas 

Soh.Surveyor. I)utt. ... . . . . . . 266 fully tested by ha. 
, E~~snfShnrifT ... . . . 836 verses over $74 lineat 
, Imnrn SbnriR . . . ... 226 .. Shere S I I U ~  . . . . . , 166 miles and examina. .. Ato~n  Siogh ... ... 6 3  tiona i n  ailu. The - forest reserves ol 

TOTAL ... 2.419 Chauarigl~ogar and 
= 

Tl~ i s  includea 37'6 squnrc miles of overlnp snrvsy nud the Inrge acnle (4  inches= l 
Airi, in the Mandln 

111i1n) surveys of the Forest rcservcs of Chnunrighognr nod Airi=3,812 acres. district,coverin,o 3,812 
ncres, were minulelj 

surveyed on the large scale of 4 inches to  the mile. 
102. A good junction was effected, by menns of triangulation, with the revenue sllrvey 

village tri-junction masonry platforms in the  districts of Bilaspur and Rnipur. I u  thefilondlr 
district the tri-junction points of villages fixed a t  the time of the  assessment survey mere found 
mnrked by a pile of stones and poles ; all these were fixed and are shown on the senson's maps, 2s 

such i~~forrnat ion mny hereafter prove very valuable aids to future revenue or settlemen1 
surveys. 

103. The country visited during the season throughout Mandla and down to the limitso[ 
the Balnghnt district mas of the same bad nature ns has n l redy  been described in the 
reports of previous seasons. All the hill ranges are elevated plnteaux covered with henvy fore~ll 
and the entire surface of the ground is stony,  resenting great difficulties for trnnsit in an)' 
direction. 

104. The Deputy Superintendent states tha t  all the topography executed is minulel! 
nccumte. A considerable amount of traversing was performed by each plane-tsblev in tnclng 
up the details of ground features. 

0 .  During the recess, six standard maps from the results of the senson's survey =ere 

Receoa duties. Fair mnpping, kc .  
completed and rendered, and, in addition, fourston' 
ard sheets o l  the old Qanjnm and Orissn and Choe 

Nwpore  Topoarnphicnl surveys were re-drawn by this Party. The half-degree chart No., I", 
of Triangulation was also completed. The usual records of observations and rill prof~esslonal 
complltations and registers were completed up to  date. The Deputy ~ u p e r i n t e n d e ~ t n ~ ~ ~ ~  
that  no arrears of any kind exist in  his office. 

106. m e  Pnrty was inspected by myself ill September Inst, and I hnd evev  rea30n to 

Iospectiou of Pnrtg. sntisfied with the rpnlit,y of the work perform' 
both in the Field and Recess. The excellent stst' 

or the records nod the menns adoptcd by the Deputy Superintendent, ~ieutennnt-colo~~l  '' 

C. Deprea, to  maintain theefficicncy of the party in all respects, was very gratifying ~ ~ r ' ~  
evidence was placed before me of the nccr~rate manner in wIlich all the field y o ~ k  or the psrtf 
Is performed under Lieutenant-Colouel Depreels judicious and vigilant supervlslon. 

107. Meears. (3. A. McGill aod J. Vanderputt, Surveyors, are favornbly mentioned bp 
DeP\lty Superintendent, who slso report@ well of the zeal of ell his nssistante. The health 

o e o r ~ e  Read, Probationary 4 th  Grade Assistant Surveyor, having failed shortly 
was detached on field work, and having been medically reported as unfit for such hard 

bc 

was ~ r m l t , t e d  to resign his appointment from the 6 th  May 1874. 
108. I n  continuntion of the topogrnphy completed during the senson nnder review1 

tbc 

%ramme for the meam 1874.76. detail operations will be extended t o w ~ d s  t,he "Ib- 
eastern portion of the Msndla B s f r i ~ t  ns hr rats  

the or the 8eonee district slreecly soncyerJ, and portion of Dirtnrt Bfllqh? 
into the States of Pandarha aud KatVardhs in naipur. Some of tbc forcat resen*" 



ollat ~ 1 1  also be on the  scale of 4 inches. of triangulation in 
\fondle 011d Bnlnb 
j,, or aetnib, only 500 

miles remain for completion in the district Balaghat 

nanrl revellue 
of tile Central Provinces; this will be dealt with in due 

coum ,, current field season. The filling up of the t o ~ o g r a p h ~  of thi. unknown 

, tract of count,ry mill take another reason or two, when the party r i l l  be 

3 i l a b l c  Cr otbw 
e~se\V~leree With this the Central Provinces will have been entirely 

comrd both as rcanrdg topogrnphical and revenue surveyeys. 
The index map of this party annexed shows the progress of these operations, and the 

reulnillillg 
be execokd, wllich, when completed, will embrace all the  wild and unPr0- 

I;,able tracts betwecll tile Regulation districts of Bengal and Juhbulpore. The sheets published 

,,c also specified. 

NO. 6.-TOPOGRAPHICAL PARTY. 

DHOPAL AND MALWA NATIVE STATES SURVEY. 

110, It mas nrrallged (vide pam. 125 of the last printed report) that  the topography of 
the western half of Degree Sheet I11 and the north- 

h r t  of Bbopnl in tho Nirnlnuts of Damhn. Rniscn 
,d AnllinkbcrR, detnehed portions of t~l; eastern section of Degree Sheet V imme(1iately 
rnobhnb or dietricta of hogor nod Shnjahunpur, in north of the Nerbudde in the Bhopal territory 
~iodbin's territory rind n slnnll portion of Holknr'a and above the station of Hooshungabad, should 
~ ~ ~ i t ~ , y ;  prt io~~s  of Tonk, Rnjgarb, Norsingarh. 
Nplaodangnrh or Nniu Killn. be completed ; while the triangulation in advance 

of topography was advanced to the west and south 
of tile work of former seasons. 

111. This programme mas fully carlied out under Captain Riddell's superintendence, and the 
Slrenglh of party and rewon's oul.hrr.n. 

final survey of the 

Capbin R. V. ~iddcll, n. E., Deputy Superintendent, 3rd grnde, Trinngulntion. 
country round Bhopal 

asrialing 2nd  pod^, ill chnrgo ,,, ] aquare and Sehore between the 
H Hont, Eq., Ansistant ~ u ~ e r i l ~ t o n d e i i :  1st grnde'" ... 1,872 ,, meridians of 77'and 77" - 30', and the parallels of TOTAL ... 2,833  square miles. 2 ~ o  and 240, togetller - 

T O ~ O W ~ ~ J .  with the portion fur- 
C. F. HRIIICI, Ansintn111 SUP\,CJOT, 1st grnde ,.. 

., E. A .  &'ninwrigl~t ,, ... 301 nqnnre miles. ther south between the 
211d ,, ... ... 2 8 1  .. 

,, H. Kitcllcn 3rd ,, ... ... 3 1 8  ,, meridians of 77" 30' 
,, W. H. Lillcy 3rd ., ... ... 3 2 3  ,, and 78' and the paral- 
,, J, hlnrrn~, Assistnot Surveyor, 4tl1 g m d e , . .  
,, A .  Aitc11e11 ,, 

... 2 2 6  ,, leis of 22" 45' and 23," 
.. I: Dawl~e 8 ,  ... ... 2 2 2  ,, 

... 219 ,, embrncing portions of 
.. 0. R .  Copping ',, ,, ... 

,, ... ... 2 7 3  ,, theNativeStates above Sub Survejor Preln Rnj . , . . . . ... 270 ,, marginally noted in 
Abdal Rnl~in~ . . . ... ... 2 4 6  ,, .. Goberdl~o u .,. ... 100 ,, 

tlie Rajputana aucl 
hlolvln Uun 

... . . . ... 34 ,, Central India Agen- 
- cies, covering an area 

TOTAL ... 2,812  squnre miles. 2,812 square miles, - was completed, and the  
'naoplllatioll mas extended over an area of 2,833 square miles. Observations were taken a t  67 

and 491 positions and 659 elevatious were trigonometrically determiued; of these, '" 
mihllin tile triangulation of previous seasous, and were dependent on distances mea?ul.e? On 

pione table field sections, and the triangulation for a large scale plan of the city 01 
'horeJ the Head-qoarters of the Bhopal Agency, was completed. 

I!'. Iu addition to the above, test lines mere run I,y the Executive Oficer, the AssistanL 
Supe'lntendentl and the Scnior Surveyor attached to the party, through the detail work of each 
plnoc!abler~ together with the usual examination in  si6u during the progress of the  field 
ke'chlngt 

which it appears that all the topography obleined is reliable, and the features 
'be country fairly dclinented. 

'I3 '  This ~ ~ t t u r n  ror n field season of about six montlis' duration is very good, and is sufficient 
Opinion 0. the sraso~l'e outtorn. evidence of the energy aud excellent managemeut 

which has olmays chnracterised every duty en- "*' 
D e ~ l l f ~  Superintendent in c ~ n p ,  Captain R. V. Riddell, I. E., who conducted Ihe dutie9 
the lbtll September last, r h e u  he woe granted three monthsJ privilege leave, and 

'uh"en t l~  directed to do duty ot Hend.qsarters tempornrily, in consequence of a very severe ' his 'Yep mbicl1 I much regret prevents his taking the field duriug tllc C U W C U ~  *1E,10 
' his applying for furlough to Europe immediately. Captain Rid- ''' la* 

e x e ~ l l t i ~ ~  n1nnapement is much regretted, and 1 express a h o p  t h d  he "8h'c lo 
to the (lepartlnent \vlirre Lia services are Ligllly appreciated. 

' I 4 '  
&stant Superintendent, Mr. H. Honk, us usual, rendered good aid in tile 

'Id1 md anstancc r e ~ e i v ~ 8  due Ucknon.b(lgmmt from Captain Iliddull. 
" j  

rccesg the usual profrsrional coml.ntatioos, original nod duplicate, were 
Rrress duties. completed, together with tlle fnir drawing or 

six, I-inch sc;lle standnrd sheeta, Nos. 11, 13, 15, ' i ' 16 '  "' On' trian~lllation chart of Degree Sllcct 111. Tllesc sheets llnvc been rendered In'' 
have I)ce~l r~-prod~~ccd  for issue, r\l, tile mnppiug of thi. party ie rendered 

lne1a'len'8'~l', md ~ I I O W S  a very aatisbdory ctBte Fogre-. 



110. I r.s much ~ a t i ~ f i c d  during my illspectiou of the party, both in the field in the l b w  

Inspection of Party. State, as well ns in the recess ~ ~ ~ b s e q u ~ ~ t l ~ ,  
ils state of eficiency and the good management dis. 

played both in the field and recess, of all details by tlle Deputy Superintendent. Tile shndordhir 
maps nre excellent, evincing much improvement over former years and admirably suited er 
immediate reproduction. All t h e  computations and records mere well arranged and in gd 
condition, and no arrears of any description of work existed in the office. 

117. Cnptain Riddell reports favoral~ly of the services of the assistantsunderl~is command 
all of whom have well ~erforrned the  duties entrusted t o  them, both in the field and recw. ' 

---"", 

118. The programme for the current season is as follows,-'rhe final topograplly ,,I 

Progrnrnlne for senson 1874.76. 
North-East quarter of Degrce Sllcet IV and the 
north-west quarter of Degree Sheet V or StandPn] 

Sheets 18, 20 of Rajgurh, with 27 and 29 of Bl~opal, to  be com1)leted. The triangulatiollin 
advance of details to be exteuded so as to cover all tile ground between the meridions ,,f 
75" 30' and 76." rind from latitude 22" SO' to 24P so ns to  embrace the countrv rn~~nrl MI.., ., . ---" ..... ",, 
and I ~ ~ d o r e ,  w h i ~ h  is of greater importance, a11d has been urgently called for by the Poliliol 
nntl~orities, and if time permits, to Le further advanced east of the meridian of 7G" so xs to 
a portion of the  southern hnlf of Degree Sheet V, subtending the Nerbudda river. ~h~ 
gencral direction of these operatious is between 24" and 22" parallels from east to met, 
through Indore, Amjl~ern, Oojein, Mundesorc, Rutlam, Partabghar, Banswarra aud Jabooah, 
including parts of Mnl~ika~ltn,  of Ilewaltanta, Psblanpur, kc., in the Bombay Presidency, an 
described in the Index Mnp of this division attached. 

119. To give effect to  this programme mill be the duty of Captain J. R. Wilmer,Assislant 
Chnrgo of Erecr~tivo Offlccrs. Superiotendent, 1s t  grade, who has been 1)lacd 

i n  charge of the party, as reported to Govern 
ment iu my letter. Captnin W i l ~ n e r  was for several ycars the Assistant Superinte~~de~~tin 

No. 5 Party, and has a good krlowlcdge of [be 
No. 601 F. dnted 29th Octobcr 1874. country in which he has now to operate. He is a 

most eficient officer of several years' experience i n  the Department, m d  will do nlnple justice 
to  the work. 

120. Mr. Horfit, Assistant Soperintendent, was towards the close of the recess srrnon 
fransferrcd to t l ~ e  charge of No. 2 Kllandesh Topographical Survey for the reasonsalrcndy given 
In my review on the ol~erat io~ls  of tha t  party. I n  consequence of Lhe pressing neccsri~y 
Mr.  H o r ~ t  relieving Mr.  Girdlcstone a t  Poona, the curreut duties of No. 5 Party wcrc mrll 
performed by Lieutenant Leach, n. B., Assistant Soperilltendent, who happened to be on llle 
spot, a ~ r d  was of the utmost assistance when Captain Biddell mas incn~acitaled, and until the 
nrrivnl of Captain Wilmer from Simln. 

101. I n  the Appendix extracts arc given from Captain Riddell's narrative report descriptive 
of the country throuli which the seasou's operations passud. 

No. G.-TOPOGRAPIIICAL PARTY. 

KHASIA, GAR0 AND NAGA HILLS SURVEY. 

122. For rensons which l ~ n v e  been  full^. enplnined in the reports of two previous 6enwm 

Tbc Onro bills. Wrstcrn porlion, N~~~ dis. (1371-72 a ~ l d  1572.73) the work of this pnrty C"q 
trict, cenlml pnrtion, co~ltinuntion of tbc Nngo tlills tinues to  partake of the character of a gooda!ldrell. 
null of t l ~ c  hlnnipur Nntive Stnte. nl,le gco,rrrel,llical recon~~oissallce ant1 Cxpl@rntlonion 
11 reduced scale, bnsed on triangulation, &long tile North-Eastcro Frontier and in the J I ~ u f ~ n r  

St,ate; and, ns dc?crlM 
StrcnglA of party nnd scoron's out-turn. 

-- -- -- - - ........ . .  in pamgrapl~~ 141 ln 
I TopoonhPnY 

145 of tile lust re~ort,  
Trinnpn 
Intion 

I COSPL6TBD t ~ ~ r c e  distinct detadl. 
sqnnre gcnlF, scnlr, mellts werc ElrmPd 
n i c  i s  , with the o~j~ct-l"l 

.-- - --,- (=I i n c ~ r . , = ~  1nr11. of  c o u t i ~ ~ ~ ~ i o :  the e'. 

C*r(aill W. P. nndgleg. Otlicinting Deputy Superintend. 
pa l .  3rd grnde, in chnrpe ... ... 

I.irutr~~nl~L R. a. Woodthorp, B. E., .4%iatnut ~ ~ ~ ~ ~ i ~ ~ .  800 
tend-lit . . ... ... ... 

" ' 1  
1,163 

Mr. M. .I. (>ale. Surreyor, 4th =mao ... ... 
A.  I\'. ('llr~~~nell, A~iatant Pnrrrror. 1st pmdc .. . . . . . .  ... 
" t ditto clittn, 3rd ditto . . . . . .  ... ., .I. hIcG>y. ditto ditto, ditto . . . . . .  

Sub-Snrrryor Phnh Nasirudin ,,, ... . . . . . .  ... 
I l i l t n  Ih l i lud in  ... ... . . . . . .  ... 

. . . . . .  I :  Uouug L l n j  ... ... ... 

... 
L-y-a 

TOTAL 9,201 

Y m r r s  AYD O V Z B . L A P ~  ... 
-- - - - .. .- .. - - -- -. - - 



o n h e s c e p ~ n  Y~~ tho non.comp14~n of a small strip of country in the  N a g a  Hilla district 
,amllel .illl the Doyang river for a distance of about 25 miles, and the season's topn- 

r,~nnin. 1 
n,rFllr ,.Ih ",, scvernl blanks between the work of previous searona which were ~tnavoidable, 
;willgto the 6recirl and detached uatare of the previous erplorations connected with the 
nlilit.lry on the Frontier. 

total nutturn of Topography thus rapidly ol~tainccl over a most d i f f i c~~l t  tract of in- 
hospitable llilly country covers 9,201 square miles, 

s C ~ o o 1 s  ooltur~l. of which 6,213 square miles were on the reduced 

,lC 
10 the inch, and $988 square miles on the  still amaller scale of 4 miles to  the 

i l l c ~ l l s ~ v ~  ] , i s0  square miles of margins and over-laps along the  limits of previous 
,,,vey, caphill Bxlgley, Deputy Superintendent in  charge, reports tha t  all the work thus  

is !,cry goocl and quite s~ifficieut on the scales mentioned for the purposes intended 
o ~ i l l c l  description of country of so little value and so impenetrable. The  ground in 

,he portion of the Naga Hills district was low and covered with dense forest, most 
,lificult of access and accomplisbment. 

125, TIle triangulation covers an area of 800 s q w e  miles in the  Nags Hills* 
and 2,300 square miles in  the Native S ta te  of 

Triangulation. & ~ a ~ i ~ ~ r ;  total 3,100 square miles. Observations 
taken Rt 18 stations, from which 90 positions and 48 elevations were determined. 

~h~ difficulties encountered by the whole party were very trying, and ulanY great 
privatiolls, as regards food and proper shelter, were 

opini0o on the scn8an'e results experienced throughout the  season, ye t  every 

ze,,lously his share of duty and thus  contrisuted to a very successful 
outturn. 

127, A considerable portion of the country visited and mapped was tiltally unknown, except 
by name, to  our oldest and most experienced Fron- 

cooma or tho Lauier river. tier officers, and the Lanier river, which has long 
bRn supposed to be a branch of the Doyang draining into the Brahmapntra, has been ])roved 
lo be one of the tributaries of the Narntonai or Kyandmein river which takes i ts  rise in the  
Hookoong valley in Northern Burmah and joins the  Great  Irawadi river about latitude 
!l035', longitude 95' lo', almost due west of Ava. 

129. The Lanier river (Lang-tang-lthong of thc Manipnris) takes i ts  rise to the west of the 
well known peak in Manipur of Shiruifrar ( l ~ ~ ! ~ , " , " ~ ~ ~ ~ ~ ~ ~ ~ , , )  estimated height 8,266 feet above sea 
(bide Yule's Map of Burmah, London, 1857) and flows thence i n  a north-easterly direction for 
41 miles to the Nagn village of Tbetchunasa, where i t  suddenly turns off a t  a r ight  angle in  
8 auth-eoterly course and breaks through tbe Iiigh r a n p  on which the great  snow-clad 
Saramethi peak (elevation 12,622 above sea level $ $ f : x : i ) i s  situated (abont 1 5  miles south- 
nest of the peak) joining, i t  is believed, the river named Numpagna  on Wilcox's map of t h e  
Murces of the Brahmaputra and Irawadi rivers, 1828. 

129. The country visited by the exploring party under Captain Badgley is inhabited by 
rariousNa,oatrihes, vir., " Angamies," " Sernas," " Rengmas," (1 Lotas" and ' I  Naked Nagas," 

moatof it is well populated. It is througl~out hilly, and the inhabitants do not  take kindly 
lo the intrusion of strangers, mhicl~ adds greatly to the difficulty of survey operations. Very 
lnhetlng details connected 6 t h  the season's survey are given in the  Appendix : vide extracts 

narrative report of Captain W. F. Badgley, Deputy Superintendent in charge of No.  6 
Top~rarhical Survey. See also "Report on the Exploratioll Survey of the  Naga llills Ly 

John Butler, Officiating Political Agent, N a g a  Hills," publisl~ed by the Chief Com- 
ml@loner, Assam, 1874. 

I3O* It affords me great pleasure to bring prominently t o  the notice of Government the con- 
k r n  of Captain ~ ~ d ~ l ~ ~  rind pRrtJ scknow. tinued good aervices which Captain Badgley and 

'W. his small party have again rendered on the Eastern 
Frontier. Life and health have been freely risked, 

"emhave been cllrerfully obeyed under very t ryihg circumstances, and aitllout exception 
eve'F mcmbcr of the Party has been nctnatcd I J ~  the one feeling of striving to  do 11is utmost 
" I h c  intere'ts of 

Govcmnlent and for the credit of the Department. hIore or less, the whole F1")"'" much rrom the effects of bat1 and insufficient food, fever, and from complaints 
"n''l'h' ''I from ex~osurc during vcry ineIcmcnt weatIler in l0rv valleys, and also 
" lhP "k'""" 

(often snow-covered) in tllC Eastern Nap Hills. Bight  of the uative '*"ishn)*at died from rliolem and dysel,tery. 

la'' Captain Badfley throughout the season tooli a leading share in the season's operations, 
anihaenl lmninlaine~ his r rp~ ta t ion  a s a  piolaer ill the intcnsts of  ~ o g n p h ~ .  H e  nu well mlai'bsmnded 

Lirlltenant K. (i. \ \ l \ ' o~ t~ lorpc ,  n. a,, ~ s s i s t a t l t  Suyerinkudent, svhose "a\. cnerp, and 
mell-direchd aid contributed m n c l ~  to  t l ~ e  senson's onlturn. 

19?' hfmsp. nI. J. Ogle, A.  W. Chenncll, and W. Rollert rendered excellent service : 
' I r  Ode in particular. to rllorn was entrnstccl the work in $1 unipur, and r b o  was for the nbul. 
? C""!te'~ isolated \vitl1 his small detachment from tbe  rest of tllc party, did exceeding- 

Vddld not icave llis ground, though i t  nn. late in tile season and bad weather bad set ' 0"''1 
cnm~lct ion of every portion of the work entrusted to  him. Mr. Ogle is a moat 

"labnt, to ahom the highn& is due. 
I 



133. Tile work during the recess was IlCavy, b u t  all the professional records and compll,a~ 

Recess duties. tions mere completed and the firir mnplIinb. (1jshab 
Q.inc11 scale), with the exceptiou of 4 

Mil, ~ ~ i ~ i ~ g  large I,IanIts still remaining for survey, mere finished and rendered to this ofice, T~~ 
tnnl)ping of this party is well executed, and fairly represents the mild and mountniuo~~s allure 
of the co~uitry along the Frontier. 

134. During the now current 6e;lson of 1875-76 the party is aqain employed ill 
Future operntious. separate detachments. Hy the retllrll of hlajOr 

Rcturued 27th Octobor 1874. H .  H. ffodwin-Austen from a slrollu 
party was formed to accompany tllc militr;. 

expeditisn against the D~iffla tribe on the Northern Frontier of Assam : this detacl~m~~~t,  as per 

llajol. H, H, Oodaill.Austell, Deprlty Sllpcrintellrl. margin* will exlllore mucll of the llills aloug lhc 
cut, in cl~nrgc. northern frontier as can be visited eitller 

L i e u t e ~ ~ n u t  J .  Hnrbnnn. R. E.. Assistnnt Superin- military protection or politic:tl aid. Under the trllnleot,, ( i~ .ent  'L'rigollolnetric~d Survey. 
JIr. 31. . I .  Ogle. Suvvcyor. able direction of Major Godwin-Aosten, ha9 
,, \v. Robert, Assishint Surveyor. had such extensive experience io this sort or 

nlilitary exploration of totk~lly unknown C O I I ~ ~ ~ ~ ~ ,  

great  expectations are formcd of the probable results of the season's work, and wliell ,he 
Duffla bills are evacuated by the Bri t is l~ force, i t  is hoped that the relnaining Northern 
Front,ier of L:~lihimpur along the ot,ber friendly hill tribes' border may be visited R I I ~  n~appn 
in eonuection with our t r i ; ~ n ~ o l a t i o n  up the valley of Assam, aud the revenue survey alrea,lr 
completed to the north of the Hmlimaputra. 

135. The seco?r(l detacl~ment  under Captain Badgley, assisted by Mr. Channell,at~d tl~elliird 
tinder Lieutenant 11. G. Woodthorpe, n. E., assisted by Mr. McCay, mill continue tile esplon. 
tion and survey of the Eastern Naga Hills, sooth of t,lie Sibsaa;~r District, on ll~e red~led 
geographical scale. By  these means i t  is expected tha t  a very sensible impression mill h m311e 

ou the hitherto ul~l tnowl~ liill tracts north and s o u t l ~  of the Assam valley, and by the enteo. 
sion of tlre triangulatioli along the frontier, tha t  me sllall bcreaftcr llc able to coatinncour 
exploratory surveys to  the Eastern head or limit of the Assam valley, touching on Tibel, 
Chiun, and Burma, of which there is much still remniniug to be done. 

136. Tile index 1n:rp :lttnched sliows tlre large area already accomplis1led, and the probablt 
extent of t l ~ e  coot~try remaining to be tnlien np. 

No. 7, TOPOGRAPHICAL PARTY. 

RAJPUTANA AND SIMLA SURVEY. 
137. Full effect mas givcn to  the programme for the season onder review, as detni ledin~.  

graph 158 of the lasl 
I'r~rtinus or I)i?trict Ajmcre nnd Mbnirwnrrn nnd of the  Nntive Stntes of Udrypur, report; tllc triaagulc. \lllrtvnr or Jo~lllpur n111l Kishct~gurl~. 

tion in ndvilnce 
Strength af Party and seoaon's out-turn. Trinogulntin~~. extended tllr011gb tilt 

Squuro ~ni les ,  greater portious of 
( ' ; tptni~~ Glcorge Strnl~nn, R.  B., Deputy Suprrintendcnt, 2nd grnde, in 

ehnrge ... ... ... , ,  z,16 Dcgrec SheetsIX onti 
,, J .  R. Wiln~er  Assistnut ,, 1st  ,, 8,050 X, elnbrnci~lg Ajmem - a1141 Jodhnur or hlar -- - 

Tolnl T r i l ~ u g o l n t i o ~ ~  ... - 6.210 War and bell colloeet 
ed to tbe east mill1 

Topogrnlpll~. the sides of tl~c Gurl~n 
9q11nr" miles. 

Sir. E. R. P. Atkinson, Surveyor, 4th grnde ,, . 
gurh Series Great Tf 

, . . ... 345 
,. I<. T O ~ I I ,  Assistnut ,, l s t  ,, ... ... , ,  135 gonometr i~~l  Survey In 
,. T I  , ,, lab  ,, ... ... , ,  396 Jeypur territory 
.. 1.'. I<itchcn , , Ist ,, .., ... . . .  270 area of 6,210 sqtlflrc 
.. W. Slntcsbury .. , 1st ,, ,.. , . . 
,, I .  ' c i r  ,, 21,d ,, ... ... ,.. ... 475 270 ,niles tl111s C O V C ~ * ~  

. . .  .. F. IVnrdc , , 3 ~ 1  ,, ,.. , 460 by observntio~~s nt.5' .. ?. l \ 'h i te  , , 4th ,, ... , . .  ... 
Bt~b.Surve).or Mr. J .  Nonl~ 

270 stations; 567 PO'"' 
... ... ... ... 270 

,, Knlkn Persl~scl ... ... ... 
were f xed, 316 

340 elevBtioll~ determilled - ... 
Totnl ... 3,170 - 133. The find 

Cl~cck routes Y5 lincnr ~ni lrs .  Trinngnlntion fnr the Inl.Ee of nen,vnl. nnrl ~ ~ I ~ ~ I Y  B~llOsq'lflrC 
snhinlbnd by Cnptnilt Ocorge S t n ~ l l ; ~ o  R I I ~  C n l ) t o i ~ ~  \\'ilmcr. p l l ln  o f  Eriopurn CIIII. miles i l l  hll13i'warm3 
tonlllcnt (senlo 12 inches = 1 mile) by 31". F. Kitclten rind or Beuwnr or Nynungnr by ,,arts of Udeypoor and 
Ruh.Surrryor Knlknp~ral~nd. Jodllp~rr, ".is 

l~lcted and tested 11y 95 litlcar miles of test routes. Large scale plans (12 inl:l~es = 
the cantol~ments of Erinpura and Ilean,ar mere also co~np]etcd. 'rile Dcpuly ~ u ~ ~ e r i l l ~ ~ ~ ~ ~ ~ ~  
rel~orts that  all this work has Ijeen wcll a l ~ d  c a r e f i ~ l l ~  execnted. . , 

139. The trinugulation mas extended by it series of l s t  class secondary trionglc8 n~rlhwn" 
Dcrcriptin~~ of the country. fiom tlic city of Jodllpur to latitode 27'1 and 

running east along this parallel ,vns connectd 
iitll the Gurallag~trIt series on a l~on t  thc mcridinn of  7Gq,-a work of triaugulationKY 





149, captain George Straheu'e services bcing urgently required temporarily fo r th  
c Traniil 

~l~~~~~~ Assistnnt S ~ ~ p c r i n t e ~ ~ d c ~ ~ t .  
of Venus observntion a t  Lahore, was deputd i, 
November last accordingly to place hilnsplf 

bllc orders of Colonel Tennant, n. E., f o ~  the  pnrpose, and after the cornplelioll of tile lu,, 
rejoined at  Ajmcre OII thc 27th of December 1874, iu good tirne to  condl~ct the moli 
~ g ~ , t ~ i ~  Wilmer, Assistant Superintendent, having been necessarily appointed to he the oficer I; 
c\largc of NO. 6 Party, Bhopal and Malwa Survey, Lieutenant E. P. I~each, n. E,, was tnnj, 
ferred to  this party from No. 1, Gwalior and Central India Survey, and joined it at, sirnlp on 
the 21st October 1874,. H e  couductcd the  party into the field and started the s e n s ~ ~ ' ~  opra, 
tioll6 iu  Rajp,ltana according to the programme lair1 down, and undcr the instructions o f ~ l p t a i l i  
c ; ~ ~ ~ ~ ~  StrnI~nn.  Lieutenant Lench also did excellent service with Nn. 5 Party, tempon"l, 
duriuC the recess a t  Mussoorie, when Captain Riddell was incapacitated by his aeeidtnt,and~ 
cordiil acknowledgmcl>ts are due to Lieutellant Leach for his successft~l exertions. 

150. During the current season, the  triangulation in advance of details will be extended norlll. 

Programma for ncoson 1874-76. 
wards into Degree Sheets XI  nnd XII, tl~rou~htl, 
Jodhpur State  into Hikanir. The final topognpbi 

will be taken in hand of the Western and  souther^^ portions of Degree Sheet IX, eontrinln; 
the British District of Ajmere and a portion (Eastern) of the Jodhpur Native S I ~ ,  

TIle index n ~p attached shows the present direction the  operations are t a b g ,  as well as he 
area completed since the  lnst index was published with the Annual Report of 1869-70. 

151. During the ensuing recess months the survey and introduction of t l~c  boundariosnl 
estates in Simla, on the plar~s, will be advanced us far as possible, and the approaches to Simlnfrom 
the north and east ns far as Mahasu will be taken u p  on the scale of 6 inches=l mile andcon. 
tiutled south, with thc view of connecting the  sllrveys of the several Military Cnntonmenls o i  
Drlgshoi, Subathoo, and Kussowlie, ant1 their several approaches, which will be laiddomnv 
time on convenient sceles, according t o  the original programme. 

H .  L. THUILLIER,  Colonel, 
Surreyor General of hdia. 

S u n v e v o ~  GENERAL'S OFFICE, 
CALCUTTA, 

1611 January 1875. 
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R a u ~ n x s .  

* lncludea cost of two  
Forest Rcaowe Eurveys 
on 4 luchen=l  mlle. 

t Tnolode heights dcter. 
mined from bones token 
ho rn  plnoe lobla survey. 

f eal3 aqunre mi les on 
asole 2 ml los= l  inel); 
2033 squnre m i l e  on senle 
4 mUos=l  inch. 

5 Includes cost ol  t he  mur- 
reg of 8 im ln  nod Ju1u.q. 

Genernl nrerape mileage 
lute 17-10.2 per squnre 
mnb.  

/- - 

~ ~ ~ ~ o n r t ~ o r  or 
svmr. 

so. I SOWCJ. Gwalior and Ccn. ,,, lodia ... ... 

SO. P Sung. Khsndah and 
bmbay Ne1iveSIsle8 ... 
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$0. I Sunc, Norlh-Ba8lcrn 
Division, ceoirel Pro~ioces ... 

80 a SURCJ, BhopoI and Uaiwo 

Xo 8 ",ray, lihrsis. Paro and 
N ~ K O  llilll ... ... 

h 1 6 u l ~ ,  I l l jp~l808 ... 

'TOTAL ... 

--- 
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21,383 

60,838 
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RE)[ARKS, ~ROPISSSION~~L, GEOGRAPHICl\L, AKD STATISTICAL, &c.,  

BY EXECUTIVE OFFICERS. 

~ ~ , ~ ~ ~ , f ~ ~ ~  t i e  f~~nrralirre R ~ 0 r . l  of CAPTAIN CAARI.ES STRIHAN, n. E., Deysty  Sl~puil~tenrlent 
is clro,ge 11% 1 l'oyoyraphical Sfbrvey, G'zualior a ~ l d  Central h ~ d i a .  

collll~ry that I mas about to recornloitre mas divided into two portions by three very 
prominent scarps running nearly Eas t  and Wcst, 

Norauell, Lloudesorc, kc. and facilia Southwards. The  northern slopes 

l v c r e ~ , r r v g m ~ u n ~ ,  as a role very little brolren, and, beiug covered with heavy jungle, 

mo,lld, 1 lincm, gre" dif icul~ies  to  a t r i : ~ n ~ u l a t o r .  My star t iug poiut Ra11111nra H .  S. 
G,T, S. mas well adapted Sor commeucing such ground, as  i t  mas ou the edge of thc 1st  or 
~ ~ ~ t h ~ ~ ~ ~  scarp, and being on risiug gronud, had a good view over the jungle, and saw a consi- 
derollle l)oriion of tile scarp to thc North. Having reconnoitred over rather more than 200 

nliles iu pla~~e.t:~ble, 158 io i~ltricate j u n ~ l y  conntry, I observed over this bit, as a t  t h a t  
liole t h e  mas very clear, and I thought ~t better to observe a t  once under such favor- 
able cireumsIancrs, rather t11a11 to run the risk of h:i\,ing tliiclcer weather later on i n  the  season, 
braidcs the ellance of poles being blown down or removed, which in such ground wollld be a 
rely rerioos inconvenience. On the 13th of Deccrnl)cr, hearing Major Martin, the Political 
Age1lt of TBcstcla R'lalwa, was to be st Rampura the next day, I rode into llis camp and had 
an interview with Holkar's Subnh of the District in his company, which I thinlt facilitated 
our operations in his Subat. Major Martin bas always been particularly milling to  help us in  
every may, niid nitl~out his efficient aid we should have had far more difficulty in a country SO 

~nucl~ cot 111) into small districts belonging to  different Chiefs, as is the  country between 
Neeolt~cl~ and Jhalm Patan. After this I cont,inued my reconnaissance Westwards as  far as 
themeritlian of 74." 90' through tlie other three soutlreru plane-tables (Nos. 160, 166, and 168) 
ol m). 11:llf or the triangulation ; but  then, finding that  iu consequence of the  large extent of 
jungle I sllould not \lave time for a thorough inspection of the detail work if I at templrd to  
completc tbe whole of the ground I had allotted myself, I omitted the  North-Western plnne- 
table NO. I67 and returned through plane-tablcs 165, 159  and 157. I had the less scruple in 
doill: tllis as 1llane.table 167 is in open, very easy grooud, aud including Mr. Scanlan's triau- 
plation, I foresaw tllat there mould be more tliali sufficient g rou~td  prepared for the  season 
1814-75. The three plane-tables (157, 159 and 165) mere all more or less densely covered 
~lhjuugle, so that with the exception of about 950 or  $00 square miles, the whole of m y  
trisn~lllation (1,904 square miles) lay in difficult oround. Having completed my reconnols- 

On tile 3rd February 1874, I observed over%, folloming uenrly the  same route tha t  I 
had taken \vllllst poling up, and observed a t  Bissrngarh m y  last station on the I l t h  March. 
From there I marched via" Bhynsrorgarh to Lieutenant Leach, mhosc work I inspected and 
then commenced the check lilies tlrrough the other plane-tables. 

After leaving Mr. Scanlan a t  Chichor H. S, in plaue-table 101, I recommended him to  

Mr. Scnolnn'a trinngulntioo. work Westwards through plane-tables 164, 170, 
and 172, returning Eastwards through 171, 169, 

163, following the same general plan in observing so as to close near Rampura, tha t  be 
mik'llt be at h n d  to take up ally other work afterwards. This lie did and mct with no dim- 
 cult^ till he rcaclied tlie Western portion of plane-table 170 and plane-table 172, all of which 
M u n t r ~  mas not only covered \vith forest, bu t  was also inhabited by Bhils, who mere very 
mllcll avrrse to his even entering their country. I-Ie nvas a t  one time placed in a very nwltmard 
poiti(l~ llcnr one of tlicir Pals, as their are termed ; but  the Rajah of Pertabgar11 in  
"boectcrritory the Pal was siilrx(cd, tool< up t,hc case a t  once, and Mr. Scanlan aftcln7artls 
hecame bct,ler frieuds wit11 tlrese wild tribes, mas cnablcd to fiuish Iris triaugolat,iou. I fear 
'Iiesc Bhils may cause us serious aunoyance hereafter, unless n7e are very strongly backed up 
hy tllc Polit,ical authorities. T;\']lcll near the meri(lian of 74." 30' our Western bonntlary 01' 
'nnu~latioll, I ~ n c t  Mr. ScnuInrl and mag rnucIl plcnsed wit,I~ the way IIC had reconnoitred and 
pled '!l' the country. Soon after on the 21st Jnllum.y he cnmme~~ccd  obscrving, and wit]) the 
P"cl'L'on or a fcm days lost in consequence of wea(Iicl., be observed stentlily until 11e 

a h  nalnpure on the 18tIl Mnrcll. His outturn is 2,17G square miles, nbout 4m00 s(lu;hre 
of \vl,icIl were in bad groun(1. ~ l ~ i ~  amoullt is I consider very good indeed for n first 

"ason's and I ha\*e much l~lensnre in tlls+, the comput,ations have s l lo~11 tha t  
Ihc e l i n m ~ t ~ r  of tile r o r t  is also cxccllcnt His triangalar ermr of V . 8  and his linear error 

milc of 1''13 inelirs for first class secondary and of 0.0 inches per mile for inter- *'' rwints with a 12' tlreodolite clcnrly this, Mr .  ScanIan  bid^ fair 60 become n first 
'laas tria~~~l~lat,, ,~, 



On completion of his trianpllation, 1 instracted 11im tn take u l  tile large 

Lnrge senle ylnn of Jllnlro Patan city. J'lalr:l D ~ ~ r i l l g  tile pl.e\,iousplan 
the  c a a t o ~ ~ m e ~ ~ t s  of that  place had hll eoa$; 

but ou hearing tha t  these were all little more than ' I  k ~ t c h n "  buildiugs a,oulld 

llli 
palace, and  t h a t  the  city fvnr m l l y  the  mow important place, being walled and hadun 
for t  commanding it, I determined t q  make one plan of the wl~ole place, and . f  aaemll 

I Possllle, a ] ,  to include the  Port  of Gagrun (in Kotall) on the hills Lo the North of the cantonmep This 

for t  is in reality tlle only position of importance i n  the whole situatiou, I L ~ \ , ~  bwb a y e t  unable to  obtain leave fiom the Kotah Durhar to ~~ndertalce it. I h v e  m t h n  ,pior 
t h e  snbject, and Lope to  11ear something defillite on the subject soon.* Thecity andcauto,,Dtnl~ 
m e  now coml>lete, b u t  I am still keeping them in l ~ a n i  uutil I can ascertin t wrlain 
r l ~ e t h e r  we can add Gagrun Fort. 111 coasequeuce of' the nature of the gr0.d rmll,l lhrb 
l ' r tm,  and of thc  distance between the city and Gagrun, llearly m e n  mila 1 obhiucd ln, 
t o  mince t l ~ e  scale to  6" to a mile. The  cantonmeuts are just about midway ~etwcrll the 
t \ ~ o  placps. hlr. Scanlau whilst working a t  this p l m  of tile city added a few nlorellriEbi 
i n  the  neigl~l~ourllood. 

Lieutenant Leach commenced his plane table No. 150 a t  Nimtllor H, (9, G . T , ~ . ) ~ ,  
Lieutennnt ~ench,  n. s. the 30th December. Nirnthor, near the a, 
Plnue tnbliug and supervising detail workers. Bhaupura, is situated on the Easter11 c o r l l e r a ~ l ~  

scarp. Prom Nimthor i t  runs ~ I I C  Nortll, ihTt 
this scarp the  couutry is very flat and covered more or less with jungle, necessitatillgtrartrioo 
giving him an area of about 100 square miles of this tedious style of work. In eollsequtnR:/ 
t h e  grass aud  the thickness of the trees in the early part of the season, he confilled Ilimnl(al  
first almost entirely to the  open country below, which was quite flat and higl~lg c l l ~ ~ i v a l ~ ,  
O n e  section of this easy ground he gave to  Mr. Knigh t  as soon as Mr. Cornelius rel,orkdhirn 
fit for independent work. Lieutenant Leach could tI1e11 closely observe how Ile gotull~lg 
his work and was a t  lland in case he met  wit11 any dificnlty. On the 16th and 17th olJIlah 
I visited and inspected Lieutenant Leacll's worlc in the ~rci,ol~bourhood of Hi~~glaz~arl~,ala,~ 
old fo r t  l)icturesquely situated in the jungle over a long 11;irrom valley wit11 precilritoasrida. 
I Ibund his worlc accurate and the  ground well delineated. I l is  outturn of 241.5 square mila 
by no means represents his whole season's work, for, as I l~ave  already mcntioued, IIC had  ~ h c  
cntire supervision of thc plane tablers wl~i ls t  I was trinngulaling; he made several tolln olio. 
spection through them, b~s idcs  having a considerable ~ r u n ~ b e r  of fresh boards to plr~jtrlanl 
plot, so t h a t  it  was not  until my rcturu in the middle of Marc11 that lris time was ulliolr:. 
rupted. I Lave much pleasure in s tat ing tha t  he did all his work tl~oroughlg and well, aodlb~!  
lvithout lris assistance to me in taking charge of the dctail \cork and in sending mc ronslanr 
reports of progress, I could never have carried on my triangulation without entirely nrgl~liq 
proper supervision of the rest of the party for three montl~s.  

Of t h e  countrv to  the  East  of the C l ~ a m l ~ a l  I ueed not enter into n dcscriptio~r, as Liclllr. 

1)escription of the c o n ~ ~ t r y  surveyed. ~ ~ a ~ ; t s  Holdich and Leacl~ have dready dwnl*l 
i t  iu rrrevious Rel,o~ts. Or~r maps ol' Illis la1 

fipeak for tl~emselves a3 to  the geographical feature;. I c ~ m n i ~ n c e d  my ow11 trijagala~ioolri,o 
ltampura, as I have already meutioned, a G. T. Station 9 or 5 miles \trcst of  his rircr,silul~l 
on :I preci1)itous abrupt  scarp rising to a l ~ e i g b t  of about 600 feet above tbe plail~s below. It. 
1~lwa is a large town, on tlrc site of nn ~mpor tan t  B l ~ i l  city, 1 bclieve t l~c  reside~~ct olaBiJ 
H a j : ~  before the couquest of thc country by the llajpoots. Of the Bl~i l  low11 Illere is s@hkl! 

;I trace left, two ~n1:111 ruins on the lower slo1,e of the hill beiug ~,ointed out to me ns ~lleobl! 
remnants. I t  is now the residence of a Suball of Ilolltar's, I~av~ng .  p;tsscd into his I r n ~ r d ~ ~ ~ m !  
\.ears ago. A wall encloses the ml~ole town, and indeed a good deal more, for ~t eill~rr d r * .  

large spaces now quite deserted, but  s11owi11g sipns of mud l111ts more or less all abolll ht5 
Tllerc is still, bowever, a large iuhabited poltion \\,it11 a good Lazar, a grcat somber 01 sb'? 
beiug kept by Bor:~hs. I uoticecl a coosiderable mannfacture of tulwars and kuives ofallxCi 
carried on, apparently entirely by these men. I visited the Suball tllcre, wllo pro\.dlohr 
most intelligent man, both writing and speaking Enplis l~ fluently. He nTas v e r ! ' r ~ ~ ~  
Iltlving been to Engl i~ud  and of having spent :L co~~siderable time iu Loudo~l, wllcre llex? 

to have been well received in socicty. I l c  afforded us all the aesiut:~~~ce coul(llntb 

111altcr of Vakil*, kc.,  a ~ ~ d  I rcsgrct ( I ~ a t  Ile I~as  I,ccn seut to nuotl~er lhstrict, 0s ~ ~ ~ r ~ ' \ ' . "  
several plane tnblers a t  work in 1ta1nlltu.a this season. 

Tl~is:scarp runs nearly Ea3t and Wcst,, more strictly W .  N .  W. and IS.S.E., to 0 I " J ~ ~ ~ ~ ~ ~ "  ' 
Nerrnr~cl~,  \ ~ h c r c  the char:lctcr of the IliIIs cl~anges. To t I ~ e  S o ~ ~ t b  LIIC c o u ~ l t r ~ i s ~ ~ ~ "  
r ~ n d u l a t i l ~ ~ ,  L r ~ t  not very t'c>l.tilc in consrqucr~ce of. the extreme stonir~ese of the I l l d l e r  1':' 
the vallies n l o ~ ~ e  I, ,  ing tit lirr crnljs. Villages are 1,rctt.y l~lent i~ul ,  o ~ ~ d  eevcral lvel"rr 
to\\us, such as Sal~j i t ,  Jl:undesor, Sitnrnau and Niml~bera, and also thc cantounlellt S'ffiy. 
fa11 iu this portion of ihc  survey. Fur~ l ie r  Wcst the ground cutirvlg cl~anged nlldbmrnrhl''' 
llud ill 1,laces covered wit11 thick jungle. As hlr .  ScanIan t,rinngulated over all 

r"'c'' 

I 1 1 s ~ ~  left the more clctailcd dcscriptiou to  11im ; it \rill be found a t  the end of tl ' ieHT: 
h r  ahout 20 e~i lvs  West  of Ranlp~lr;l, tile ecarp is very rrgelur nud ~ ~ l ~ l ~ ~ o k e u  ~ v i l h  For :: 
llalbs at  iulervals up it ,  the beller ouee bcing accessible for camels wit11 dificlllt!' 
. -- - - - - - - . --- 

biuce ~ r i l i n g  L I I ~  ulrvvr.. I I I S V ~  llcrl-d riuol r l i ~  P,,liticol Agel,t, wlla s taha tb.1 s ~ . r n ~ ~ g r , w r u l s  bWr '*' 
nirb the durltal. lor t i b i a  





~ C I \ V I I S  of Bnrra and Chota Sadri 011 hie West,, those of Damotarmld Deolir on llic+,ll, 
West ,  Partabgarh, Mandasor, and Sitamau on his South, and  ramp^^ and cheUbg bll 

his Eask (all large and important towns), may be said to Ire the limits of opn mual 
clotte(l here a s 1  there with low hills, which 011ly rise into p r o m i ~ ~ e ~ ~ c e  in the vicillily of 

Ella$ and the sitea know11 as G o p a l p u ~ l ,  Jag?pur and Balaga~ra-(ired 
aNioul, O t l r m i s e ,  the  dalineation may be desenbed to h flat and well cultivated, with nmI 

i~dmixture of r o l l i ~ ~ c  mid undulating ground traversed by numerous streams; all t h c h o ,  
t h e  cnntonment of Neemuch and  the cit,y of Pertabgarb, aAodiug tributwies to the Rivet 
Chambaz;  those immediately to the  Wes t  of Partabgar11 being tho sources of the snwll 
~ i v c r s  whicb ultimately flow into the Nerbudda; whilst those ou the west of N~~~~~~ 
join the  Birach which washes the Western base of the  hill on which stands the llistorical 
hh i t to r .  Ly ing  dircctly to t l ~ e  West  of t l r  towus of Deolia m d  Daniotar is the MIy audjund 
fi'ror111~1 I have already alluded to, every configu~ntion being covered with dense tentand 
l~nmlroo forest, which IS about as  thick speclmell of such as call be found anywberet$ 
ill Illdin, and i t  is iu this locality t h a t  the geological stloctnre of the coulrtry suddenly 
~ l l a n g e s  ; for whilst t l ~ c  l~i l ls  already alluded to  run East  and West, those here, with a 
:llrout 15 miles between them and t,he former, lie North and South. The open coulltry ha, 
~ l ~ ~ n ~ c r o u s  v i l l q e s  of g o d  and respectable dimensions scattered over it, with Jout tI1emthe 
llstlnl luxuriously l)lent~l'ul growth o l  the poppy. There are also many large towus to 

fR. allleutly met  with, so tha t  OII  the line of n~arch one is always sure of getting s ~ r n e ~ r l a ~ ~ ~  
importance to  encamp at .  B u t  I shall not stay to  descri1)e the~n ,  nor could I do so \,illl 
 atis is faction, traversiug the c o u ~ ~ t r y  as I a m  with the speed of a triallgulator : that dlltY sill 
(Icvolve on the detail surveyor I~ereafter, but 1 shall reserve to  ~nyself the sayiug of a fin 

\\.or(ls on Yartahgahrh and Deolia. 

T l~cse  two towns, separated from each other by a distaoce of uiue or ten miles, ~ I B Y C I ~ P I , ,  , - 
made fjmous iu the history of Hajasllla~~ from lllr 

Hietorie~l origin of the towu of l'cl.t:lbgnl.l~ and 
~,o..I:.. circumsta~lces of their \laving bcen built in alral 
.,L".,,.. 

the  year A. D. 1500 by ~;rajmal, the loenit, 
of the prcsent dynasty of Pertabg~rh-Deola,  and uncle to the Nanr Sangs of UdcIjur. \\ItR 
I to  essay a history of this l)rillcil)ality, I should be occupyiug more space than tllelimi(io~ 
this lieport l err nit; ].but OII a f'utl~re occasion I may be able to contribute a Irrief nnrrntire i~ 
t o  the  literature of my Department, and so, for the present, I must content myself with r Lsty 
sketch of it. Sliraj~nxl was the uncle of the two llrothers Pirthi Haj and Saaga, the latter 
not  only b e i ~ ~ g  the heir apparent to, Lot 11avi11~ Ireen prouounced the Cut~~reswayrr ar,Ihr 
IJtlcl~ur sceptre by the sibyl of Nahra RIagro, w ~ t h  S l i ra j~na lm a portioul~older. Immediakl! 
the oracle was 1~1~0ll0llll~ed by the l~riestcss, Pirthi Raj  e11de:tvoured to falsify ~ ~ I C O N C U ~ ~  

cut t ing d o \ v ~ ~  his Irrother S;LU*E, n b o  tied, and of wl~ose wanderings and loves many n ronnnhr 
tale is toltl. Pir thi  Raj assisted his father R a e ~ n a l  in quelling many disturhaoccs nud restario: 
order in disaffected l~ortions of the State. Sangn still c o ~ ~ t i ~ ~ u e d  to live in disguise, nl~ilstlhr 
wily Slirajrnal was coucocting m a l ~ y  : I I ~  i l~trigue. Eventually the latter was uhligcdloflrr, 
: ~ n d  passing through the wilds of Kanthal l ~ a d  recalled to Iris mind nugnry nl~ich grrr 
birth to t l~esc  Seuds, as 'I'od in his annals trar~slates it-" A rnolf e~~deavouring i u  l8aiu tocar? 
uff a kid dalndet l  by rn:tternal affcct io~~ ;" and contillues : " This was iu~crprclcda> 
strong ground for a buil~ling. He I~alted, subtllled the alloriginal tribes, nntl on t,l~isspotereclld 
the towu auld stronfil~old of Deola, becoming lord of a tllousnucl vill;lges, which hare tleseeoll~ 
lo  his offspring, wllo now elljoy them nuder firitis11 protection. Such was the origill of perla''. 
Karl~-Dcola." The town of Deol:~ now presents a sorry appear:ulce, and as 01lC 

throng11 it,  the dcsol:~tion of the place a t  ollce striltcs him.  Bounding ~ h c  narrow ~LmtS"ll 
either hand s tand ul, high malls composed of bricl;, olf \vllicll the pl;~ster 112s crllmbltd 
fallen. You peer illto house after house, and you filld i t  silent ; I I I ~  desolate; O I I ~ Y  l l c l a l l d  

there is a habitation with a tenant in i t ,  and in street street you look ~lp V:"" '' 
Iitttices to catch the eye of :t darlr tli~msel peeping with cllriotls awe at  the Europea11 i l l t ruds r i  

uor (lo you catch sight of the al~iqnitous aud fat  rind greasy b:~niu, nor of tile r ~ ~ l ' ~ " " ~  
Hindu with his white co:~t and v;~riegated turban, nor yet  of the slim figure of tile i l l l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ '  

:tnd scowling Aioslern wit11 his liccnt,ious aud bravado looks, for as you thread the ranlilica'iuu 
of the towu jou  meet only with the ~ ~ c n s a n t  class; aud signs of active life, sucl' '"" 
iucitleut:~l to a I:~rgc native towu, arc only to be met wit11 on eutcriug the b m r ,  whie '  'Ir1 
holds a soleml~ stillr~ess, and you feel within you, and your cye empbntically tells Yo"l lha' 

the  shadotvs 01' I . U ~ I L  11over over this ancient site. You g o  on further until You 
Ih' 

~jalace-yml, and yet the same sti1111ess. You go tllmugll the l~auuts ,  the courtfl. "(' 
I r k  

of a ~,rincely dumain, ;lad beyoud the sleepy guard in the q t ~ a d r a ~ ~ g l e  Mow. uOL"'uI 
~ b s t r u c t s  your \ v q .  Yon mount the t u r r e t  of t l ~ e  prlacc and have n Lird's-e~c view "" b ~ i  
whole. Around you O I I  the North-West and South YOU see naught but hill 2nd Jull!lel 

in tlle Ers t  the coul~try opeus out, and you see in  the far distance corn-fields ~t"tc'llo~ah' 
away; hut  you cavt your eye dosvn, ant1 below your lcet lies tbe town 01' Deoln, O1'Cc bl'P 
.111d full of life, IIOIV so B s t  running into dee:ty. Desolation marks this place 'lcr O'vn'al'J 
:is )ON visit thc l i ~ t l e  b:ilcony wit11 its mall" c o l o ~ ~ l  gl;lsws, an1  line tncerY "kd "' 
in its walls tu rl~aLlc the priucesses to vien tho elepl~nllt fights below, 2.1 Lhcu Y ~ o n r l f l l  pld-n'flr: 
the chief hall dec?rnte~l from top to bottom and all alrlaze wit11 tllc 
~ ~ e c u l i a r  to this pl.lcc, you cannot bllt Ilelp siglliug over t.11~ flcetiug nntnm of tllinFR 'l"l"AO 
r , l h i s  is oiving to the p r se l l t  cIlief llavilll relnoved his court wit11 all it8 L ~ ~ ~ " ~ " ~ ~ ~ "  hii 

Pertahgarb, which in itself is I,! no menus a n , c a l t l ~ ~ - l o o k i l ~ ~ g  town, espccial~ ewl'eo "Ir 



hceD tllrough 
prosperous and large one of Mandasor, about fifteen miles East, and \vhicll 

pmisa YeL to lager the S h t c  Haihvay to  Rutlam from Neemuch will pass by i t .  

jemellery manufactured a t  Pertabgar11 aurl Deola is very ~ e c u l i a r  and deserves ;I 
passing notice, as a t  present i t  is immeusely i n  

pcrtnbgsrh jc'ell~r~. vogue with onr ladies. It consists of all sorts of 
ihlp or green gins i n  which are set  grotesqne figures of animals, gods, men aud t m s ,  
EpIcsentiug hunlillg sceneo; and from the figure of the liou appearing so often amoug t l ~ e m .  
,emllst at once conclude tllat herc in bye-gone times this beast was common ant1 used to bc 
bunted, At  present we do come across a stray one now and agaiu in  this vicinity, and  as  mu 
,pllIoac, closer to the Alpine Aravdli the ellances of meetiug them not u ~ ~ f w ~ u e n t l ~  occur. 
Tllese je\vels are used for bracelets, earrings, and  brooches, aud are geuerally valued a t  from 

Rs, 
7 each, but the prices vary according to  the  size of and worltiug on the stone. The  

,,,, llsndiwork tllese little gemsare will not disclose the secret of their trade to auy  one, 
alldsOjenlOllS are they of i t  that they willnot permittheir daughters to  enter the  rooms wl~erein 
tlley lest marrying they sl~ould divulge i t  to  their h ~ ~ s b a n d s .  Some of these works 
ol. art  I llave seen executed on a glnss of a rich ruby color, and t h c  effect of the gold ill 

very Illeasi~~g. T l ~ i s  is especially the case where several deli~reations of the 
cllue, tile amours of tile gods, and other subjects are to  he fou~ld  on the  walls of tbe  reception 
room or tile Deola palace, where the plates are about a foot in length aud  half a foot iu 
Ilreadlh. 

T~ tile inquirer and watchrul observer there are many most interestiug morceaus 
which offer themselves for his speculat io~~,  a i ~ d  he 

The cnvcs of Dllnlnunr. has ouly to  ingratiate himself in the favor of the 
lords of the country and he mill be able to  gleau much from them. There is a grcat  deal, too, 
lllat \\-ill interest t l ~ e  arcl~sologist, aud for him mines of wealth lie hidden aud unexplored in 
RajastllaIl; rind when our Archzological survey enter these fields they will stllmble on  u a u y  

record of antiquity n'hicll mill serve to throw additional l ight  on the ancieut history of thc 
Hindu family which mas cradled and reared here. I shall now proceed to  describe the caves 
of Dhamner as I found them, without r e u t l ~ r i n g  m y  personal opinion as to  their origin, being 
thorou,ol~ly ignorant of such matters. The hill on which these troglodyte dwelliugs are 
situated is thesite of a station of one of thc Great Trigonometrical Survey, nud also of one 
of our 1st class secondary points, the latitude and longitude of the former being 24" 11' 37" 
311d 75' 32' 27,' and uear which only about 30 feet off to South-West lies the priucipal 
temple wl~icb is very nearly the centrical situation of the two hills wherein the excavatious :bye. 
Tbe elevation of the station is 1,501 feet above sea level, aud about 200 feet above the 
surrounding country. Tod describes tile rock of the hill to be a cellular irou clay so induratcd 
sad compact as to take n polish. I will quote him a little further : "There are traces of 
acity, esteraal as well as internal, bu t  whether they mere contemporaneous we canuot 
co~~jcclure. If nre judge from the remaius of a mall, about 9 feet tl~ick, of cyclopeau formation, 
being cornposud of large oblong masses without cement, we might  incline to tha t  opinion, aud 
sllppose tbnt the cnves were for the rno~~as t i c  inhabitauts, did they not afford proof to  the 
couLrary ill their extent aud appropriation." Our  author has so fully and  perfectly de- 
scrilled tllese curious dwellinfrs, tha t  1 shall not dare to offer on the opiuions he advances ;L 
yiugle one of nly own. I shall leave i t  to General Cunningham and his colleagues to discover 
mhetller Tod is right or not ;  but  I leau to the opinion, tha t  whilst they will perhaps be able 
to add much to what he puts forth, they will certniuly uot be able to take augh t  From it. 
Tllis able alld piquant historinn, writing almost with the grace, fluency, and retentive memory 
of fi hlacaulap, visited these intercstiug ruins in 1821, wllilst I had the fortulle to do so 53 
Yrars Inter. I fil~d some of the idols and a few ol~jects he spealts of missing, notably t l ~ c  o ~ ~ l y  
few isolated aud undecipherable letters lie came across; and with the exception of 
nne slnb\vllicll had the remaius of oue or two letters ou it, I found n o t l ~ i a g  after a very carc- 
fuleramillation to give me even an idea of n once existing inscription on any spot on the 

of the multitudinous caves. I an1 of opinion tha t  something cor~ld bc gleaoed regarll- 
tlliscllrious loc:~lity if exteusive rxcavations were n~ntlc, and I am sure tha t  the patiallt 

'\'o'lld nwet wit11 a rip11 reward. I do uot  think much opposition would be offered, and if  
were, it conld be ovcrcomc by the good ofices of the Political Agent. There is 

here ,~~~r l l lous  old fakir who is tlrc only human tenant of the place, and llas as bis cornpa- 
'lous lllallY b ~ z l l a ~  and a tiger or two. H e  told me ns the place was still the site of an 

religious meeting, i t  w:~s of course still sacred; and as he mas the  sole authority tllel.e, 
'Ie would ll0tol)Ject to a starch being made, provided tha t  if any wealth turned up, Ile would 
hare it. tops of the hills nrc flat, and in an excavation cut  into the pure and solid 'pckl 30 [Ieel), 100 feet long, and 66 feet broad, s tn~ids the principal temple, whose summit "'" flllsll sllrrace of the hill. I descended by a flight of steps in its uorth-west angle : 'llis 

rml)r;lccsthe Northern face of the hollo\v, autlsolends to the base. The leluple faces East, and 
of the h r  :l11glcs of the excavatio~r stands a temple, whilst in~medi:~tely to the back O r  
" Our ~riucip:tl shrine is another minor onc; aud also oue o t l~er  a t  its Nol.thern aucl 

a t  its Soutller~~ fbce. All these he\vu out of the massive rock are of Jaiu :~rcl~itccture. 
are built, nor does thcre exist a sinrrle seam or disjointed s lo l~e  to show t l ~ a t  they 

'lave hen formed. Entering the portal o?tht! chief temple, n passage leads to the sauctuln ~anrtorem 
~ ? " ~ w e s e c , t h e  god Muhatleo, formed of n small block of cylindrical stoue, the emblem 

Lo0k111g down 011 him from tile face of the wall pits the four-alrued deity 



Cbathrbhu j .  I n  his r ight  Iland he holds a baton or gat tka;  in his left 
a rhC circle; in  the  lower left a conc l~  or sank;  whilst his other right hand is empty, Bntwibi;I, 

their coils over t h e  shins of his legs and appearing from behind are t\vo serpents , 
cobras ; h e  is surrounded b y  ot,her images of various forms, alld stan(ls about il '9 

we JII,I half feet high and has a sun refulgent a t  the back of his head. F~~~~ pillim, t\m on 
ban,l form the  central supports of this massive and colossal st,ructure. on ,,ither side arc,,l 

wings, in each of which is a massive \vindow 5 feet deep, 5 feet broad, ad about l4 reetia; 
little port holcs, 14 in number and of a n  octagonal form, let in the light tllrough the mck 
curtain of each window. The middle passage is 28 feet long and 6 feet broa(l; the two 
1leillg 18 feet lollg and 5 feet broad. I n  the eastern extremities of cacll of these wingli;a 
niche ; one is simple, the  other hns in  more recent times been made illto a recess, alld 

en,ora\-ed on the s t o ~ ~ c s  used to  form i t  the god of learning, G a ~ ~ e s h  or sllow;oe,/: 
addition to  be of the Shivite period. I n  fact, there can be no doubt about it tllat ol.iGnallr 
this  place was dedicated to the  worship of  Buddha, and in more recent times cllange,l~abd., 
wi th the votaries of Shiva. The  roof of the temple is cut  into large leaves alld petals, an,l 
here and t l ~ c r e  peeping out  among them are small images. The clltrance to the &lnel,lm 
is decoratcd with a n  elal)orate scroll work of flowers and images, sllo!vinx nlen playingll l , ,  
d rum, and women in dancing positions and a m o r o ~ ~ s  attitudes. I n  the sanctum itself oeeuW- 
i n g  t h e  centre of the  floor is Mahadeo, aud as before described, Chattsrbuj or Vishou, mou\dt,l 
npparently ou t  of a finer description of rock thau tha t  which is characteristic of tile rockol,hF 
hill. T l ~ e  roof of this chamber is agaio cu t  out in form of leaves, petals n~ld flowen, meal,, 
no  doubt for t h e  lotus. The  south-west tcmple is empty, as also are those oceupviog ,lI1 
north-west, the south-east, and north-east corners. \lrhen Tod visited them, they all ilad snol. 

gods se t  up in them. Near  the  shrine in the  north-east corner is a well cxcasatcd taml,h 
the  rain. The temple to  the  North contains nine nvntars or deities, whilst ill tlle one lo lllr 
West, Narriana reclines on a serpent monster, with a batou in his upper right hand, ant1 in thr 
lower one apparently a flower with the goddess Lal<sl~rni composedly sitting at his reel, 1 
tiara or crown is suspended over his body ; and his left hand being brolteu, it is impossibltl,, 
decipher what  i t  grnsped. H i s  body is enveloped in the folds of a hydm, which is sul,prtpl 
on the heads of human forms, male and female, playing on the tabor, the flute, cymbals,anJ 
the  lyre. l'bere are some other figures in an excited and fighting atlitnde at t.he fret of, an1  
on the  same level as, the god. All the  effigies in the relievi are naked. On tl~esoutl~rrn 
face of the  scarp of the excavation containing the temple is cut  into the rock a dwelli:~~ lo1 
the resident priest. 

Leading to  the  E s s t  of the  temple, we stand under n porcl~ still formedont or tbr ~ 1 1 ~  

rock about PO feet broad, long and high, surmounted by a solitl body of rock of about tl~e~amr 
crtbical measurements. This has also two niches on ite fiouthrrn and northern races contain. 
i u g  images of Rhainro and Devi, respectively. Passing out of this port.tl me immetlirlel! 
issue illto an extrmrdin:~ry passage in its entire lenrth cut  out of the virgin rock. Its lol.ll 
length is 253 feet ; i t  is 12 feet broad and 30 feet deep. A t  the 146th foot, a bridge, prtand 
portion of the faces of the  Iiassage, surmounts i t ;  and here the outlet begins to mides,Er 
we fiud the bridge to be 18 feet long. A t  this point this gallery deflects a t  an angle of rlulll 
30 degrees from the east towards the south ; and a t  n dis~ance of 60 feet me stn~~d under 811. 

other bridge and in anot l~er  portal, passing out of which, 46 feet morc bring us to the endollblr 
strange excavation, and to the  beginning of a slope which 1e:cds over the Inst-menlid 
briclge to  !he site of the temple which I have just written off. On the south face orsa rpn l  
t he  hill on which this temple is situated lie the caves, wl~icll are still in a semi-sktrei 
preservation, and which appear to  have heen the priucipal ones, for thesc encavatiolls a l e  hl'! 
found OII every aspect of the scarps of the  two I~ills, but  all the otbe1.3, from tile actiolloflLt 
weather and other cnuses, have crr~mbled away, and huge masses of rock at  the baflrsor Ihr  
hills sllom where lie the fr:~gments of these once inhahitcd dmc.llings. In one of tllp a ~ r r t  

meuts of these curious temples we come across gigantic figures, some sitting, some reelioin:, 
and some standing? varying in heights. The recuml)ent one, supposed to be the  re^^^^^'? 
tion of a dying J a ~ n  pontiff, is 14 feet in length. Throughout we notice supporting rev'!, 
mmc of w l ~ ~ c l ~  are vaulted and ribbed, emblematical figures, whose base is sqllare, and 
on the latter the shaft of a pillar, which is snrrnountetl by a globe from mhicll proewdsa 
continuation of the shaft till i t  reaches the roof, and all these, somc huge and some modcrac 
in size, are, like the rest of every other feature on this hill, chiselletl oul of rock. !I 
styles theee supports tlhagops, which are all named after the sacred m o ~ ~ n t s  of t h e  J310' 

Some of tllem now stland looking np to the vault of heaven, in dire contradiction o r  t l lcrwl 
they were meant to ill~~sr.rate, for their roofs in all probability crumbled away centuries qo. 
most extensive excavati<,r~ locally known m Raja Bhim's Bazar contains n central strllc'll? 
supported 11y one of the above described d l ~ a g o ~ s ,  and is surrounded by several l i t t l e  
which we fiud sitting cross-legged the f i ~ u r e  of Cllandm P r a h h ~ ,  nnd the hole m a d e b ~ ~ h '  
thief Koriic Chor who robbed Lbe Pnndevas of t,heir kingdom, is still pointed out the 

of the treasury by the anchorite cicerone. The tree dt.scribed by Tod is in existence "ndrR 

trudes out of the roclc; i t  shoots upwartls to a height of about 15 feet, then tw1st8 ltrli 

O I I ~  or a portal to n length of about 20 feet,, and then normally sen(ls its brnncbee f"*h 

vertically, and is a flouriahiug and sturdy old fellow. The entrances to tile caves 
signs of once having had nttached to them wootlen doors nod posts. There are many ulldcr 

gronnd and dark pasaqee. I came across one, but ns i t  was inhabited by n tkPr,  
ot. curiosity was not sufficiently etrong to induce me to enter it .  I nm of opinion lhnt thru 



unEes 
into large and spncio,l~ subterranean vaults, all connected with one nnotller. 

;nd il lvoulll, I tllillli, 
wor t~I  lvbile to explore t h e m  1 uoticed tlie rem:~ins of an old masji(1 

or Mnbomc~laI1 l)IaCuf wOrsllil) On the hill. But i t  is only of vcry recellt d:lte, and  was 

probdly 
lIy some Mussrlman in gubernatorial autbority under the fanatical and 

icnoelnstic Alll"noBxb ; 
no t l o ~ ~ h t ,  no sooller the power of tllc IIollrars was f l l l l ~  re- 

Isbblislletl, tile masjid fell illto disuse, and here mora heard no more llic azans of the Moslem. 
Sucll otllcr trozdolyic dwellings are to be found elsewl~ere in this part  of rhe coontry;  1 ~ 1 t  
u o t  hnl,illg visited them, I c:~nnot  say whetl~er  $hey are of the samc perio~l a rc l~ i t ec tu ra l l~ ,  

or 
by lnrn bOWillg to thC snlnc gods as did tlie ancient i1111al1itants of D l ~ a m l ~ a r .  Pass- 

in,oo,,cr 
tr:I~ic, protlucts, ro:~ds of comrnullication and s u c i ~  o t l ~ e r  details wl~ ich  the ~ l a n c  

,rlrlcr w i l l  l lnve 
time to e ~ i q ~ ~ i r c  into and describe with greater accuracy, I shall close 

dlisslictcll by Ilarmtillg miglit l ~ a v e  been a serious conlrelemps between me and the 

uhils of (;a~~~ia-lis-Pa) 

J~ 
no little difficulty that  I managed t,o g e t  into this stronghold, ant1 since the 

site of the  statiou marlied as Gangia-lia-Pal is a 
Tl:e DI~ils or Gnngin-ka-Pnl. 8ille qua non in forming the net  work of my trian- 

gulrtion, the ueccssity was paramonnt tha t  I should leave no stone unturned lo g e t  into this 
hstncss, nntl to ellsure tile friendly co-operation of these mcli, fbr wi t l~ou t  their aid i t  mould 
have been imllossible for my I~cliotropers to have occupied the hill, situated :IS the spot is ill 
a howling miltlerness : alld I am certain without such CO-operation they woultl 11ot l~nve  per- 
mitted my men to remaiu there. Long ere I came into the vicinity of this locality, its 
notoriety llnd reacIled my ears, and I hatl over and over a p i n  been cautioned to be ~ a r t i -  
cularly carelill wl~en visiting i t ;  but relying on the prestige of our Government, I entertained 
tile folld and, perllaps, plausible idea tha t  no sooner should I approach this den and amicably 
caplain my pllrpnses, then I should be reccived and admitted wit11 the snms franlioess ant1 
eordinlity with wl~ich we are generally a11 ovcr the country. Ilnviug, as I thought, 
no further need of 11is help, I I~ad  dismissed my Pertabgar11 vakil (or agent  from tha t  Court) 
who nns replaced by one from Udepur. But  as I afterwards lcarnt this place m:ls in the Per- 
~~b,aarh principality, I immediately ~ l e s ~ a t c l ~ e d  a messenger recalling him, ad i n l e r i ~ n  reconnoi- 
tering to the West and North-West of this locale. O n  my return to my camp, from which I 
Ild been absent two days, I found the vakil had not arrived, and  as time was precious, 
I fortl~with ordered a march into the Pal, adoptir~g the precaution of enlisting the 
services of the Bl!umia Tl~alinr of Dharianwl, and as h e  so readily had proferrcd them, I 
accepted them. BuL i t  mas rather a f a u z  pas  my tal i i~ig him. A P a l  in the parlance of the 
Bllils means a collection of habitations scattered over an area of pcrhaps thrce and four square 
miles, or more, all bearing the salnc name, which is tha t  of the I~eadman, similarly as the tents 
or a body of Balljaras arc collectively linown as the Tanrla of such and s u c l ~  a naik. 'l'he 
Tllakur Ilnd ~lndertaken to prcccdc me, and so I tbought  all mas square ; but  IIO sooller did I 
break into sight on my elephaut, thau the angry  sod vituperstive sl~rielis of women assailed my 
earn, together wit11 the alternating low mrlrmllra n l ~ d  up-raiscd voices of a n  angry  crowd of 
men, wllo, armed with guns, swords, bows and arrows, i l l  tlie space of a few minutes, con- 
fronted me. Expostulation was in vain ; to  ge t  a henrin: i~upossible. They shrielted and yelled, 

nn(1 nblls~d, and imperatively gave 11s ollr tvalliing t.icliet, wl~ich we were obliged to 
accept wit11 n i l  tile grace a t  our commaud. I nm convil~ced that the s l igl~test  ind ica t io~~  on our 
part lnalie O I I ~  cond~~ct  OIIC of snl ive  qni p o d  wonld liavc formed their minds, and they would 
pave nlacle a closer ncqnaint:~ticc! m i ~ h  11s than they did. W e  had not golle far on our return 
JOllmeJ' wllcll I.llry firctl vollcy after volley to proclaim our defeat, bu t  i t  nras tiot till :~l.termnrds 
''Iat I learllt Lllcy fired in our clirec~ion a 1 ~ 1  sent after us such stron: nr:urnc.~its as IC: I~CII  I)~~llets .  
But ns wr \vcrc well out of the reach of tltcir guns, Ire were in blissful ignorance of l l ~ c  com- 
plirnellt wllicll I1ad I)cen paid ns. I mnrcl~rd iuto Chitoria quite crcst~:~llcn, and my vhqgriu 
"as great \\'lien 1 t h o u ~ h t  of tlle many vnriatious the people would play on Ll~e u~ilbr tunatc  
Chord wllicll I llad struck. At  a l~ou t  8 o'clocli a t  night, mllilst I was cI~c\ving the cud O F  
nsentmet l t~  m), l'ertal~gnrh valiil arrivc~l, R I I ~  next mor~~in:: he stnrtctl for the Pal, accompanied 
by a t r l l s ' w O r ~ l l ~  Iillalasi of niinc, to brill: me in an ungarblccl s t : ~ t c ~ n e ~ i t  of w l ~ a t  n ~ i g l ~ t  occur. 

r c c ~ i ~ ~ ~ l  in precisely the samc manncr as I was, if auy t l~ iug  nrarmer, as, anticipating 
my early r e l l l r l j ,  the mcn of t l ~ c  Pal sl~owetl a front of all tlreir braves. A t  seeing the vnkil 

ac('onll):~llimcnt they clappcd their Ilands to their ~noutbs  and sct nl, t l~c i r  pecnliar 
rries of mar, mar, t,l~irre, thirre, fire, fire, scatter, scatter. For a n  hour tlic sword 

Dnmocl"s IrullZ over thc 11caJs ol. this 11111clcy \ ) :~ t~d  or five Inell ; u ~ ~ t i l  a t  last the !-ctunycst 
nf I l lc  Cllicf Rnmn r c c o ~ ~ ~ i s e d  an old l'erLaI)xarI~ scpoy ; Ilc gavc a magical wIlis~Ic ; 

'very snor'l retblrllcd to its sc:~bl)ards; bo\\,s n7cre unstrung ; a ~ ~ d  signs of n fricutlly yrcctinx 
began I n  :'l)l"ar. I t  mas tlrcn expI:~ined that  t l ~ e  wl~ole rront autl rout of Lbcir con~l r~c t  nrosc 

tkcT'l ' i l ; i lr  accnmlmnying mc, and as in ~l lcse parts cvcry ITI:II~'S hnnd is  inst in st 111s 
nelgbl 'o l l r~  ") r l l ' ' ~  col~cl~;de(l tallat thc Thnltur hat1 broogllt n l'crinqi I~ack with n I;)rrr to 

l\'r"I1!! \vllicll Lllis clan had inflicted 011 Ilim. 'l'bc v:~ltil rrtlcrnrtl 1:ltc t l~al .  l , i g l l t  wi th  tll-o ' lr" '~'l~'~s t l ~ c  C l ~ i c f ~ ,  a11d I I ( \ X L  nlori1lg 1 ~n:trcI~cd ~ X : I ~ I I  for tlic h l .  I ~ I I ~ ,  s ,)  sus- Plcinl~s were t l I  , 
""' Illen of Iny inlcl~l.ions, tl~;rt. t,l1011811 t l~cy  S C I I L  L ~ I C  two I I ~ o I , I I C ~ S  to IIIC, ye1 

''ley 'la'' 'I1' I ' I~ ' :~  nly motivrs \VITC I I O ~  :~~~licaI>lc.  1 I~:ld scnrccly g(811c I I C * ! . ~ I I ~  t11,~ ~)l.~:cincts 
Or lny ' ."r""~l; l l~ Z"o~lri11 \vl~cn I  IS jc~ill~il 1)). ~ ] ~ ~ ~ c  or l;ur men, : I I I C I  l,y l l ~ c  lime I got, i ~ ~ t o  Ihc 

I l l i l l J  ~ 1 1 1 i t ~ ~  :I lit,tlc I I O S ~  01. t11esc ( . I . C C - ~ ( I ~ ~ C ~ J  : L ~ I O ~ I ~  ~ I C - C I C ~ ~ I J '  s l~gnvi~~r:  t11:lt. L11c.y I I : I I ~  
iLt'y t"irll 1)milirn la!:Lr nly c.lnI) t l l c  l>r*cc~lilil llicllt i n ~ ~ ~ ~ u d i n t c l g  to rclc:~se their 
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struck with the  absence of the women nnd children, ~ h e n  I rliscovcrcd tllem in tlleir black 
skirts wit11 tlte air1 of my binocnlars 1!idcle11 itt the surrounding forest, nnd w)lell 1 F~~~~~ 
u p  t,o t h e  cooncil c \~ambcr ,  from on toll of my elepltmtt, I saw its yard crowtled ,,,illl mm 
ready for an affray. I lut  I b:td not been ten ntinries \vitIl t l~etn ew we were very fricndlY 
iuntl a perfect understnndit t~ had been estnblished between us. It is no exnggeratioll in ,,\: 
\vc mnst  be very guarded in oa r  tlealings with these wild tribes. There ore pals a~lPnh 
wlticl~ are  spoken of as Ilring more uuruly tllnn the one in wllich my experie~t~~ llebR, 
p;tinetl. W i ~ h  a firm will and n kind and  courtcous deportmeut me shall cffoct our ~,llr,,owr; 

Ilut tllcse men are very suspicious, and on no a(-count must me ever permit their ~ ~ ~ ~ ~ i ~ i ~ ~ ~  
to g e t  the  better of them ; for, if they nuce distrust a man, notlring will iaduce them vill 
t,o nppronch him or do augh t  for him. Their cl~aracter has becu fully explaioed to mc ~ ~ ~ l l , ~  
tllalinrs or lords of the soil ; they hnve given me illustrations in many auecdotes, nud it  sill 
be wise for us to ~lrofit by tlte admonitious we may thus opportunely gel. 1 hns~a l rp~~~ 
taken up two much space, and PO nm precluded from writing on other interestiug topics, mlllrll 

1 Iiol'e I shall be perrnittcd to  do in m y  report for the  ensuing season. 

E.rlract from f i e  ATarrafive R q o r t  of F. B. GIIIDLESTONE, Esq., Deplity S~tperirlendtnl lr 

charge of No. 2 Topographical Sart;ey, Khanflesh arid Bornbay Native Slala. 

T h e  area partially triangnlated and finally mapped during last field season etubner 

On tlte Perhuddn. portions of Holl<ar1s territory, Dltnr, Bsrrani, 
Scindia. The Dewas Rninh's and tbe several U~II. 

mins or Bhil iodependent Chiefs in Nirnar i n d  Hollrar's ntld sciu;liaJs territory, Dhar a1111 

the British Pargana of B[nnl~ur in Malwa. 

The territory styled " Bhoomial~s " belongs to three Bllil Chiefs wllo reside at Nimkltcn, 
Jamnin, and R a j p r h .  They o\vn, resprctively, the  parganas called Hindola, Jamnia (also 
1:nown ns the 4.7 par;~s), nnd Hajgnrlt. Tltese men are entirely independent of all the other 
States, brtt arc  under Uritislt protection, and tltcir cstates are under the guidance and sel~crvirion 
of t,he Officiating Bllil Agents a t  Munpur : I I I ~  Dh;~r .  

Tbese Bl1unlial1 estates nrc sitoated on the slopes of the Vyndltias in the midst,ol vrr! 
wild and ragged country. 'rltey, n1.e entirely populated by Bhils. The sont~udsconbriu:: 
their tit,lcs to those estates merc glvell by Sir Joltn Mnlcolm, many years ago, on the illlder. 

standing, I believe, tha t  tile main passes from Mnlwn to Nimnr were to be pr~t~~tcdl)!"he 
Uhurni:ls, or in cornpens:~tiou, perllnps, for the pluntler they usetl to take from tvnrellers gslll: 

n p  and  down the same. ''hcse Blrrumins held great authority and iufluer~ce over the Rllils. 

The  following table s l i o \ ~ s  the prtrgtnas of the  differeul Native States \~llicll l l ~ v ~ l l w l l  

~vholly aud parti;rlly surveyed by No. 2 1':lrt.y 1111 t o  date :- 

Completed Holknr's. Incor,~plelc! IiolX.ro.'x. 1 Corril?leted Dl~ar. Iircoerplefe Dlhr 
Anilktn. BnrGr. I Bilkl~nr. 1{11lije. 

BCvi C'l~iknlrla. I Uhlrr. 
U&rwni.* Cllcir~pfir. I DhnrampBri. 
BngdhirB.+ Jcllelnldd. GB,iri. 
Bnlakkwivhrh. K Itnrgfir~. / illhtttlo. 
Bnmnnghon. Nnng;tl\vCri. Kklcl~n.* 
Blrnmnhln. Shltgur. I Tikri or Srtltnnnh6d. 
Bl~ikartgion. ~:tr;gnr 
Dlr:~i;gCnn. Scutl\vi. 
Didl;~. 
H I I S O ~ R  or Tndorn.' 
Hnsel~)iir.* 
J i tn  or Indore. 
KhsrCo?. 
Koselgnrh. 
KurgCon. 
Ln\vJl~i. 
bIBlleq6r. 
Mnntli.' 
Msrdhrta. 
Pnanlin or Indore.. 
Snnkwnd.' 
Un. 

Conlplele<l Ilzt~lcar~i. I~tcorr~ple~r Ih'r'r"n' 
I Anjcr. J311rsvh11i. 

PBti. 

Conrplelrd Dewtro H((iah'a. 
Bngod..* 

N o s t  of the tract marpcd tllis Illst re.son ltrs alreacly l ) n n  descril)c(l i l l  n tY  tm rw"" 
nnnnal  ~ 1 , ~  ,-llicf C I I ~ I I ~ C  ill '11~""' 

H e l n ~ l r k ~  011 (Ile rolllttrg f l ~ ~ n l l j  1nn1,yrd this is WIMll. 

stalldnrd sheets Nos. 8 nnd (1, and n.bose Sol l thrrn rdKv fnrrne the I~*~lll~l:lr!. 
- _c---- -- 
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Tllis nllCe ,,,llcw it ellteri the easta,n limit of s t a n d u d  sllcet 10, stands 2.059 feet 
;I_sca ,,, , , , n 7  feet .aove Nislhr, a11.1 540 fret ahove t11c 1\IaI\vb platen. ; b e t ~ e e l l  this 
$, wbll wllieh is on tile west en^ e B g  of sheet No. 9, the nlnge falls eoll.i(lerabl~. 

Ihcr 
lleiLllt  is 1,796 feet above sea level or 1,150 feet above the plai~ls  of N i m b ,  and 

Ybi l l l ly l l l i l lg ,  alnve the average 11ei~l l t  of the M i h v i  plilteau. 111 this distance of 60  miles 
lllDR are se\,eral lli,,ll peaks stallding on, but well above, the maill range ; thus  there are 
well kllonll l l i l l s  of D I ~ : ! ~ ~ ~ A ,  a sllarp peal; in plane table 1 0  w l ~ i c l ~  = 2,676 feet,, Sin,rrarclliori in 

hble 11 = 8,885 feet, MAndogar11 in plane table 12 = 2,205 feet, MogrQ~lc in ljlane 
lrlrle = 2,4,56 feet, Arvaili in plane table 11 which = 2,162 feet. 

yllc ~ ~ ~ ~ ~ l l ~ i ~  range falls to the levcl of the M6lwQ plateau by l o ~ l g  and easy slopes, 1)nt to 
,he ,,lains or Nimbr the descent is most precipitous. l'llere is a scarp of over 300 feet in 
~~~i, ,bh i,,llt alollg tile soutl~ern face, except in the valleys where the K41.am and MQn rivers 
llllrst dleil. \,,my tllrollgl~ torvards the Nerbuddl. A11 trotFic b y  carts and laden animals is 

impe~icsble by tbe r0111es along these rivers. T l ~ e  ground near the fall of the  MilwC 
,llekau to tile plaills of Nimir is everywhere very mild and rugged, and  the deep gorges 
lbrollgh ".bich tile livers and streams generally run  make i t  a difficult mattcr  to travel about 
ll lC  rnul~t,rg. On the AlilwB plateau are many isolated hills averaging 300 to 400 feet in  
hci,ollt. Below t l~e range in Nimdr the grouud slopes to the  NerbuddB by a series of undulating 
 l la tea us covered wit11 big11 grass and jungle. 

The largest rivers met with mere the Chor4r in plane table 10, the KSrilm, AjnBr, ant1 
MAndBodi in planc t:~ble 11, the Klrfij, MQn, and 

Rivers. DelAori in p l a ~ ~ e  t a l~ le  12, and the Deb a11d l301.k~. 
III plane table 16. All tl~rse rivers flow into the Nerl)utldb. and take thr ir  rise from the M61\vA 
l~latcau. The great watersl~ed of Mdlwh is a high ridge, mhicl~ breaks off from the main range 
GII the Vgndhins, 2 miles to West of JLm in pla:~e taljlc 10 and runs thence in a North by West  
d i r cc t io~~  3 miles east of MBnpu'r, and from tlicnce in  a ~ ~ o r t h e r l y  direction to  a few miles 
rcst of Indore. Prom a flat plateau called J411Sp4o on this chain, five 1a1.g~ rivers take their 
tlri~in, the CI14mhQl and NQltheri flowing to the North into t h e  G e n ~ e s ,  and the Chorar, LLirAm, 
:~nd Gnnnii soutl~ into the NerbuddB. A t  this spot a large temple has been l~ui l t ,  and i t  is a 
 eat place of pi1:rirnog.e from all parts of India. J&nLp&o is abont 6 miles soutll-west; of 
Jlbor 2nd 51 miles fiom Mbnplir on the Agra and  nombny road. The t eml~ le  on the  
?ill is 2,798 feet above sea level. The Konti and the BedB rivers drain all the tract s ~ ~ r v c y e d  
In plane tables 2 and 3. None of the above rivers are navigable, tllough there is always a 
tollsiderrble amount of water in them even in t l ~ e  hot  season. 

Tllc heigllts of two st:~tions in the bed of the Nerl)nddB river have beeu very cnrefnlly 

Bcrbuddi river. determined. The one is the base of the  masoury 
telegrnph tripod in the centre of the  liver Q miles 

East of nfortak1c.z in planc table 1, which is 509 feet above mean sea level. o t l~er  is close 
Elst of Kheri village in pI:ine table 17 in l n t i l ~ ~ l ~  22' which is 362 feet above mean see 

loneitudc 76 0 2 8  9 

I c r f l .  Tile distance between these two marks takcn the bed of the  river = 73.5 miles, 
"blcll gives 2 feet as the average fall per Illile. 

In addition to the ferries over the NerbuddA llamed in ],aragrapI~ 4.4 of my last Narrative 

Fcrrics. Report, the following have been noted iu this 
sc:lsou's worli, ?; i t . ,  a bridge of boats between 
Rlortakka and Kheri io plaue table 1 :- 

Ferry Icotir nnrl Els~ir in 111a11c kb le  1. 
,, .\lotnAlli ,, ~ I I I ~ A ] ; ,  
,, Toksnr ,, Sd~inln 
,, Datwgr& ,, WuttlLnQ ,, 17. 
9 9  Cllota Bnrda ,, ScmnIt1116 
,, Nnlwni 

, 
,, Ilntan 

,, Aoti ,, lCkl~nl\vri~~ 
,, l'iplkl 

31 

,, Gangli 1 )  

l 3  large tanlis in p l a ~ ~ e  tal,le 12, ~,iz . ,  one at, PnlkanpGr, one a t  Pantlrika, 
Tnnka. one at  hlial~lir8, two nt NilchA, two I~etmec11 Nklcl16 

: I I I ,~  31811d0, and rleven on tllc Mkndo pl:ttenu, of 
:t'i'" t'""ecaned Dattllob611 an(l SQnr are litrgc rLlects of \\?aer. Tbcre am also 1 . r ~ ~  tallks 

Cll ' r l i  in l)lalle t ' a l ~ l ~  11, KLnjcr and Sundrcil ill 1,1a11e table 8, Jetmai and J h n ~  111 pi:lue '""' '"I "I' 
si11gd1161 Anjer, WAiI, AjenJi ill  p].llc table 17. 

' l i rndo~ 
cal'ital of anciellt Mal\va, ill Ia~ithtdc 2z2n;hT 1,948 feet nl,ove se;\ level, 

Ioopil\nde ib IC' 26 

nircrs of ~8,1d,,. fell \vit,llill tlrc senson's work. To t l~ose n.ho t10 not 

"lit Illvoogb rn nlintl :, Yo-lnile ridc li.om &Illow ovcnr 11ntl roads 
cll-mooded nnd cultivated ronllt,ry, the ru i l~s  of this large and ~ ~ i c t n r r ~ i ~ o e l y  

wi l l  ever r c p y  the toil and tronl,le takL ,n to  reach tbcm. 

"' '"'.J """~ walls as m c a ~ ~ r e d  rrom II,, field maps nw jllst 30 miles in c . i r cn~nl i~r r~~n! ,  
''an('' On ' 1~1~tcall : I I I O I I ~  s sqlI:irc milcs i n  c x k n t .  frlIis l,latr:lll is ~ C ~ I I ~  u pcnins111a of 
' h p ' a I ~ L 1 n l l i l O r  Ald\vi .  hum which i t  is srl,ara~c(l l l r  :, v:llley solne L3.t in ilrlltl~ a ~ n l  3111) !ard' '" L"sn("'l'. 

I t i s  \ is l l r r , l , . , c  1 )  i s  i lrtl t11v 



S n l ~ t h  the Vyndhiag completely bar all access, for they there drop to t l ~ e  plains ,,I N ~ ~ ~ ~ ~ ,  
precipitous wall of 1 .254  feet. Iudeed, the only access to the outer tvorld hm tllis cismi 
the five cates  called the Delbi :ate, tbe'l 'arqur gate. t l ~ e  Bag\v&tliS gatc, tile J~~~~~~~~~~~ 
:11l1l tlic RBmplir gate. Paved roads have a t  incredible labor and expense hrn 
t.lle gateways to the  plains of Nimar below. Portious of thesc arc still iu good or,lcr, ,, 
ante of  water, richsoil, and salubrity of air, togcthcr with thc natural stre~lgtl~ th , a und. 

C paiilioo, 3.c p m b i ~ U y  what  caused Milldo to  attain its s ta te  of great prosperity. ' l 'hemo~nal~mwo, 
rllins of palaces, t ank i  and tem11les. and of toivus and villages all round prove till the 
n ~ ~ ~ ~ t  ]lave attained such. Fur  three and half centuries iudeed i t  was the raibl lcc or kinis 
and  their vast armies, and i t  was only when these were destroyed and scattered by conshnl 
\\rars tha t  the  tradesmen left the place and sought other marts for their wares. ~l~~ remaill, 
der of the tomnsmeo and camp f;,llowcre then formed tl~emselves into predatory band 

3, and Ilecame notorious af teraards as " Pindharees" and gradually the city became desertell. )ilib, 
the  mar t  of merchaudise, the  place of skilful artizans and the abodeof tllennllhl, 

le:1rned and religious, and the stronghold of potentates, rapidly became the refuge robt,en 
aud wild beasts. 

Inhabited now b , ~  a few wretched Bhecls, the ruins are rapidly going to decay, ~h~ roals 
of the  pil>ul trces nvhicli are  every~vhcre growing amougit  them force tile stones aPundorand 
rapidly lcvcl to the cnrth t l~cse  splendid arcliitectnral remains; i l l  cvery directioll are 
rank v e g e t a t i o ~ ~  and tottering ruins, and amongst these, where st,atcly courtn were bdl, 
and aud ie~~ccs  given to  ambilssadors from all parts of the world, wild animals roam a o ~  
make their homes. 

The  following buildings are well worthy of 3 lengthened visit and inspection:- 

I s t ,  the  Jomah  Mnsjcd, a large rectangular shaped bnildiug with pointed ~ o l b j ~  
archcs surmounted by a dome; 211rl, the Jahfiz Malial or  water palace, which t o  my t l ~ i ~ k i ~ ;  
is most exquisite both ill design and situatiou. I t  is surrounded by largelalicsandn~hl~ 
trecs. Prom its upper terraces there is a magnificent vicw over lhe whole platenu. This 
lovely pal:lce is almost I)oricd in rank jungle, and its laltcs are covered with wild I'owl. Tim!, 
however, has dcnlt gently with Ihc masonry, and the tcrraccs and ~valls :Ire still io n fair sblr 
of preservation, thonK:.h on all sides their nppcarance from the grown up ~t~nfile and wedl 
morrasscs and  perfect silcnce is most sad and desolate; 3rd, the Hindola hIn11al; 41i, tht 
Tameli 3lah:tl; 5th, the Champi Bouri ; G1A, the palacc of tlie Sultan Biz niil~ldli~.a~~dpavilion 
of Ruprnati his Queen, from tlie tcrraces of which the views arc most lovely, aud slll~erior i u  
ea teut  and I c : ~ n t . ~  to any other a t  MRILudo; 7tA, the marble mousolearn of the Sultan H~vio 
S11a11 Goree; Y f h ,  the Dcll~i  gate. This was the chief gateway from MSndo towards ll~eoorlh, 
a n d  of consider;rble 11eig-l~t and depth. The top lras nearly all fallen in, but it is still wor lb~  
of n visit on account of i ts  beauty ol' construction. From this g3tcw.l~ the roall ~ ' U l l s  alo~! 
what was t h e  main street of the town, along whicll thcre are many large ruins visible. 

M&nplir, in latitude 2 2 O  25'5zn, longitotle 75O 39' 4.6", height above sea lc\'cl 1,99!, 
pop~~Iat ion 1,257, was the most important lorn 

Towns. met wit11 this season. I t  lics on tllo Ili ,~, ,  114~ 

from Agra to  Bombay, 1 2  miles from Mhow, and 34 miles from the sonth edgc of tile Milri 
~>l:~tr,au. I t  is the principal town of the Bl.itish pargana of this name, wllicll roolain' 
37 villages in  all. The  OlBciating Rhil Agent who has charge of Airinpdr, ad \vcll as I' 
s ~ ~ ~ l e r v i s i o n  of the various Bhurnia territories, has his residence here. Tilere is a coert Ihou4 
sehool, tlispensary, and police station in the town, which has evcry appearaucealsoorbi~ 
t111 iving aud Hou~.isliinfi. 

RArwBi, in 1:ctitude 2 P  15' 19", longitude 7G0 4' 57", Iiciyht above sea level 629, ppub' 
tin11 3,706, souls is the capital to\\'n O r  Hulknr'8?r' 

nirwr i i .  gaun of tllis llalnc in Nimar. There is 311 exle""' 
t,l.atlc h~stween this place and Mandlesnr, ant1 so so011 as the State Railway from Kllllll'lni ' 
RRIL~~vQI is opcncd, as expected in two ycal.sJ timc, tllis +,r:lflic will no doubt co~~sidel-al~l~ illr'*" 

e~rccial ly  if a metallud n r d  is madc  as Higlllless EloIt:lr now propos*., bet\\,eell l~~~~~~~~ 
XI:i~ldleanr, MBl~es$r, ant1 Ol!jri. Sucl1 a, road is greatly \v:~,lltetl ill order to carry ofl tllc l* 
dlln:: of the very rich tract of country lying alonX tile Nerbu(1dB. Cotton, wllent, alld ")'" 
thrive greatly there, and large quantities would leave Lllc i,rovi~~cc lvure this 
o u t .  

Mota  Morhkka,  in latitude ~ 2 0  13' 

lllotn Mortnkkn. 

i s  the chief t o m  i n  the p a r p n a  of the 
i h  ' br rn in l~s  of Hulkarb S L ; , ~ ~  Rail\vay 
g i l l <  bllilt to cross the ~ ~ h ~ ~ d d +  
emPl'J~e(1 tllcrcal, i t  has a ihrivillg and busy appeanlncc. lPI~~,re ia a WIIOOI, court bourl* 

all(1 dispensary bcre, and the  tehsildnr of tilc I ) C r g ~ ~ ~ ~ n : ~ l ~  also resides Ilcrc. 

u:~I*L:I, in latitude 220 25, 18; lollgi~,,dC 750 17- 15; llcilllt above sea I C V C ~  l.9f15."1;~ 1 l l ln  

Nnlvllo. 
plll,,llatioll of  1, ~ S H ,  sonlsis :t large vill:~" 

'- 
to DI,~,., ~ , ~ ~ ~ ~ l i ( h l l ~  s i t ~ ~ i , ~ ~ I  in \ V ~ I I - ~ O ~ ( ~ C ~ ~  counv 

24 nliles w~sl-Joutl~.&'~~t of M L ~ ~ ,  ~l~~ wllole s u r r u a s d i ~ ~ g  ~ ~ e i ~ l ~ b o u r ~ ~ ~ ~  ig prf"" 



a,,eml with arcllitect~tral remains. There is a190 
~ l l o o t i ~ ~ g ,  both big and small, round 

lhis place. 
folloning were the only other places of lrnportance met  with :- 

-. - 
~ -- .. p- - -  -. . - 

---------- 
'I'"ui.ll. i ~ t n t e .  1 t i e .  I Longitude 1 H e  1 l'opulution. 

~hiknnghn 
i3einpbr 
Cl~oli 
Hwlplir 
Jim 
J ~ w l r n i  
singha 
Biknller 
K l ~ n l  
Jlaniwar 
Anjer 
Gnnwini 
Rl~lrampGrn 
likr i  ... 
Tonki ... 
Xin~kl~ern... 
cqli ... 

I 

,.. 1 Holknr 
... ( Ditto 
,.. Ditto 
.. I Ditto 
... Ditto ... Ditto ... Half 1>11Jr 
... Sciudia 
... DIIP~ ... Ditto ... BnrwLni .., Dl16r 
... I)ittu 
... Ditto 
... Ditto 
... Ul~omin 
,,, Dllir 

Bnzars are lleld meekly a t  NBlcl16, 13arg611da, l'iltri, DawAna, Khlirarnl)GrL, Bl1iltat1~6ou 
Ka~~jc rs iona ,  Barnjhcr, Cl~irtvil, Bdltat~er, Manb- 

Hsznrs. war, DatwBra, BBrwii, Mota Mortaka, Anjer, 

Si~~giua, Ga11\~6ui, MBn~liir, Gujri, IIaselllGr, aud Jesarnagar. 

'')here are scl~ools at  NBlc116, Tikri, RlanAwar, Bilcancr, 3lot:r Mortalta, Anjer, ;\ilii~~l)hr, 
Glijri, Sur iua ,  XIandwLr8, Cl ie i~~pdr ,  II:~selplir, 

Sel~ouls. and Jesaruagar. 

Pulice stalions arc kept up by Hollt;~r a t  ICosrlgarh, B h i k a t i g i o ~ ~ ,  Cl~eillpbr, I3arwAi, 
Siugiuo,  Toulte, Hasell~lil., a t ~ d  Jesar~lag:lr, Ly 

I'olice Stations. the Dl l i r  State  a t  NBlcl16, Gqjri, and h,lillldo, by 
Sei~ldin at Biltnner, hlnuiwar, and Ganwi~l i ,  ; ~ n d  by the Bhuniin chiefs a t  Ramplir, D l ~ i l ,  
Kilukilrdli, R I I ~  Nin~ltl~erA. 

The slopes aud plateau of the Vyudl~ias  are eutirely peopled by Bhils. Ul~ l ike  the 

In l~nb ihn to .  
residents of the I)lnius, they have no regular villages, 
b u t  live ill isolated I111ts. 'l'hese were found to be 

$0 Ilunlerous, tllat it was irnl)ossible to show them all on the  field sections. Only therefore 
llut or clusters of two or three huts, wl~ere the "Tnrvi" or head mau lived, h:~ve I~eeu Inid 

~lowu. The reason of their i s o l ; ~ t i n ~  themselves ill this \vay ap'lv.x~rs to be so as  to et~:lble eae l~  
to llavc his patch of cnlti\.atiou a t  his own tloor, il~stentl of having to take l ~ i ~ n s e l f  ;rud 
cattle n daily distance to the same, and to prcveut q ~ ~ ; ~ r r c l s  with their t~eiglrhours, to whicl~ 

[lleJ' are very ])roue when intoxicated, as they often arc. These Uhils of the Vyndhias are all 
' '~ l~~~nt0l .s  ; tl1e.v also all o\vn cattle, atid arc far Letter ol. Oath in physique and conditiou of 
lirc tllall their brethrel~ ill the SBtpdras, wlro 80 by t l ~ e  ?Arne aaine. 'l'hey are a eontentetl, 
I1n~'~lYalld Illlnlcrous race, and work well enougll so loug :IS they are sober, Lut are easi l ,~ 
l'ruvokcll and verv troul,lesome to de:~l with \ r I~en  a t  all the worse for liquor, as t l ~ e y  constautly 
're' "I'lluY get drouk nt all tllcir festivals nud rernaiu for days iu  this couditiou, especially 
filuriag tbc ~ ~ l i , ~  

Tlley are all armed with bows and arrows, both men, women, aud children, nud are good 
'll0ts\v1tll thcsc rneapolls. I used to wllole strings of them t l ~ u s  armed on bazaar dayd 

they takc down jungle produce from tile llllls to sell or exchange for flour or gllee, and I lllucll struck wit11 t l~eir  open, bearty manners and htlmerous disposition. Tlley take 
'eadl'y g!lropeans, esl)ecially i f  tlley see tll;1t the latter care for sport, but  i t  is seldom that  
"")'O"c goes Illto their country, so difficult is i t  of access. 

15 miles of t l ~ i s  r;lilway, or the portioll betweell BalwLr& and 3 miles S o o t h - E u l  

Holkar's State nailwny. of Afho\v, fall into the  nran surveyed this sensor1 
by Mr. W y a t t  in plane table 10. l'he ascent 

llclwccll tlle~e two  laces is 959 feet, ~l~~ lille takes a considerable detour to the North-West ' "lilr3 away liom h ~ h r i r h ,  ill  to get tile grildieut of 1 iu 100. I t  then runs parallel L. 
'ILe :ud Kb:lndwi Far ad ~l~~~~~ ,,houki, wllere i t  crosses the Cborar river and ruus 
Pbt811cl to it aud on ibs r i k l t  bault tiearly to the foot of tile U;~gori; Gl14t. There arc 5 milea 

I1m*y tunnelliup and olllcr enginecrillg jvorks before the heid of the Gl16t near 
Daplri is ,. en(*lled. Most of the Lenrll tn:lrlis alolla this r:rilway have been lnitl tlown in t,be 



maps of No. 2 Topogmphical Party, and the spitit  level heigllts of the same ag, well nllll ,  
trigonometrical ones. 

Thus No. 16 bench height ,., 1 '7 spirit level 
,, trigonometricnl value 

,, ,, 4 ,, ,, ... { By spirit level 
,, tripmometrical vnlue - 

Red of Nerbuddi river at Mor- By spirit level 
h k k a  ... ... { ,, trigonornetrid vnlue 

Feet. 
= 1,111 
= 1,135 
= 1,098 
= I;088 
- - 
- 507 
- 508 .. ., I 

Bhanbardi B. M. ... spirit level = 1,278 ::: { trigonometrical value = 1,211 ,, 

There are many thousand men employed on the making of this line at  present, ~ , ~ , t  thn 
is still a very heavy nmount of  work to  I>c done on it,  especially on thecllorar valley a n d ~ h b l  
section, before i t  can be opened to tbe public. 

Portions of t h e  Agra  and Bom1)ay trunk road between Mhom and Kbrirampir&by 

Ronda. Gar4 GhAt Pass down the Vyndh~a  came into 
season's work in plane tables 11 and 18, 11601 

portion of tlre Indore and Khundmd road between BQrn6i and Mortakn and Dlraogioo 
Dllorn,PI in plane tables 1 0  and 1. Also the made, tllough not mctalled, roads l~etmeen Dllir 
and l\llknprir, Dhdr and Glijri, in plane tal~les  1 1  and 12, Mhow and Mnndlesar tlidthe ~e 
G h 4 t  in  plane table 11, and  a portion of tlie IC4jpGr and Burwirni road betneenTalw6r6find 
Talund in plane table No. 17. 

The  following are also good fair-weather roads, quite practicable for country earls:- 

I n    lane table 1 B6rwhi to Mantllesar. 
Dhorwhn to Beria. 
K h ~ q B n  via BhikangLon. 

" l1 {Chirwil and Kh~lnrlwa. 
Bhikangion to Cl~cinpGr. 

V ?  ,, 1 ,, to Sllndrel. 
, ,, 3 CbeirrpGr to MitBwBI. 

,, to RhamnCIL. 
,, to MnhomedpGr. 
,, to Rhnrg611. 
,, to Sirsdd. 

GGjn to MLhesnr. 
Ln~vbni to ManCmar. 

~ l ' n d o  to Law6ni. 
Amjhira to Mnni\vnl. and thence to Anjer. 

, to Gnnwini. 
DhLr to DhnrampGri. 
Mnhesnr to ,, 
Bakaner to ,, 
Tikri to Anjer. 
Eukue to ,, 
MahomedpGr to Pnl. 

In fact most of the bigger villages or places wllere the " Kamasdars" reside ?re join4 
rough country roads. 

-- 

Nolea on Maieaar Fort, by F. B. GIRDI,ESTONE, Esq., D e p ~ t y  Superintendent in ~ h f l r g c , f i , ~  
Topographical Survey, K l a n d e d  a n d  Bombay Native Stales. 

This fort is situated i n  latitude 2a0 10' 14" North, longit,ude 76O 37' 44" East, at thcaoolh 

Oeogrnpbicnl sitontion. 
east corner of the city of the name belonging ' 
H i s  Highness Holkar in Nimar, on lheleRo'  

north bank of the NerbuddS river, and  766 yards to west of the junction of tkhfebrn 
stream with the same. I n  direct line i t  is 29 miles Soutb-South-West ?f the Bllbshantoa I!# 
ment,s a t  Mhow, 27 miles West-South-West of B&rwQi, the nearest rallwny fltatlon On 

n f l f l o ~  gauge state line from K h u n d r a t o  Indore, m d  63 miles ~ e s t - ~ o r t h - w @ t f ~ o m K ~ " ~  
on the Great Indian Peninsula line. 

2. Thc fort does not appear to have been built for offensive operatione, but "@ @'' 
Deecription or Fort. 

strncled by AilinbBi, Queen to 
Holltnr, more as a residence for llerself '"I arb 

fiere. 1 .11~ fot~ndatione were commenced in 1730, md tile last stone put to the prwnl 
(wllic11, Ilowcver, a te  still incomplete on t,he southcrn face) in  1796. 

3. A. i t  s t a ~ i ~ l s  a t  prrrent, the  fort, ia an inrgolar figure covering 33 ?Cr@ gfond' 
rind occu~~iea a natural clcvated site 106 feet abovc the bed of the Nerbuddh river 

The md 

cut  by NO. 2 Topographical par ty in t11. centre ol. the flat roof of the high'd 



hnr built over .hat is called the " Gurhi Gateway" is 599 feet above mean sea lerel, and 
fwt nllove tb bnre of Banesar temple, which is about the nor~nal  lr.vel of the m t e r  in the  

during the cold weather' 

4, ~h~ 
to tbe fort are by two paved and very stcep ca\lsewavs on the  north- 

west and north sides, a t  the top of which are gate- 
~ ~ p r o o c h e a  ways, inside each of wl~ich sentries are placed. 

these apprONl~ee into the fort are passal~le for wheeled traffic. The gateways are 
mrmallnted by w3tcl~ towers which are loopl~oled for musketry. 'I'lle passagc through the 
F2(cway is about 12 feet wide. 

3,  ~h~ fort malls occupy a length of exactly 1,500 yards. There is, however, a g a p  of 
300 yards on the southern fnce still unfinished, 

Wnlls. wllich His  Highness IIolkar, i t  is said, is intending 
s)lortly to build up. The malls follow the shape of the elevated ~ l a t e a a  on which they are 
hllilt,. To the north-west and north their summit  averages about PO feet above the level of 
Ihesllrroundi~~g ground, and about 70 feet above tllat of the main part o f  the city. To  the 
~~~h tbcy are 131 feet above the bed of the  Mlihesri strcam ; and to the  South about the same 
heigllt above that of the Nerbuddh. The actual height of the walls averages about 40 to  50 feet, 
2nd their thickness lZ feet. 

6. On the north-west side the wall is supported by another solid lower one, of 114 feet 
~hic.kness. This is really a buttress to the  upper one. There is an upper parapet to the 
malls 1 l . f  feet in height above the Hat terrace which is 9 fcet in  width. This parapet is loop- 
holed [or musketry right rouud the fort. The  muslceLeers would be well sheltered b y  the 
3 het thickness of the same. 

Outer works. 
7. There arc no outer works, such as moats 

or ditches, or  smaller fortifications of any sort. 

8. There are 13 bastious to the fort. O n  three of thesc a t  the north-west, north-enst, 

Dnstions. 
and south-east corners, there arc circular masonry 
platforms, on which very large guns could be placed. 

The [linmeter of these at  their base is 49 feet, and a t  their summits 30 fect. These are the  
maill l~oints of the fort which are intended apparently to  be fortified, though there are no 
pi~c~s of ordnance mounted on them a t  present, the guns on each of them would command 
the illkrscllillg leugth of wall or curtain between i t  and the next platform. 

9. The vosition of the fort is well chosen. It commands the whole city, and is not 
overlooked from any  higher site michin la mile 

whether comlnnnded from other positions or not. distance. The walls are all of very solid masonly, 
rnllicl~ is probohly in as good condition now as ever i t  mas. Both the stone und mortar appear 
lo be OF hrst-rate and durable quality. 

10. The ~ ~ a t ~ l r o  of the fort defences in the  ~ l a n  p i n t  of view is simply to prevent troops 
sc.lli11~ the malls, or even approaclling them within a distance of 1 t o  2 miles, a s  the heavy 
prdnance on the 3 gun stands would co~npletely destroy any rorce malting such an attempt. 
lhey are not cnrnrnanded by other works, and there is no  p o u n d  wit.hin a distance of 1) miles 
'0 the ~lorth-mest OII which artillery could be advanlageously placed I)y a n  enemy 60 as to bring 

fire to bcar against them. Where the gap  exists iu the rvalls on the  southern side, an 
entranfe could, ol' course, be easily made a t  present, and all the buildings within the fort could 
he easily shelled from rafts placed on the river, or eve11 from batteries planted on the southern 
"ore. There is never less, ~ r o b a b l ~ ,  than 8 feet of water in the river between Mandlesar and 
Sin~Bshd temple during the period from December to  June. 

There is only one well within the fort. This is situated about 50 yards Sooth-East of 

wells and wnter.aspply. the s t  Garhi" peternay. The  water of this is bad 
and brackish, and 011 account thereof is not used 

inhnl)itants. I t  is 90 feet deep. There is no m n c h i ~ ~ e r y  either for raising water from the 
'nbcsri Or NerbnddA river. There are no public store-hol~se 01. granaries in the city, bu t  
6nmc the Rajah's dwelling rooms roul1d the Ailiabai palace could easily be made available 
for this purpose. 

12. Of ordnance within the fort there are 30 in  all, of which nine are iron, about 
g feet in  length, and capable of carrying a ball 

Armament. 
6 inches ill diameter. Seven others of 4 feet in 

l e n ~ t h ~  01 iron; all these nre worn l,ollcycombed. There nre also five brass 
h 0 w i t z c ~ 3  o r  3 inches in diameter at  the muzzle, one new brass g u n  4 t  inches in diameter nt  
'Inc mllszl~, seven small ones 24 feet in lellgt]l, alld two other very small ones used for firing 
srl'llrq tllc ~o!ls when carrie(l a~,OUt a t  tile various rc-ligious fcstivals. O f  these gulls 14 are 

'I1 cerrlnqes Tor fieItl wnrl<, and moved by bllllocks. All these nppear to be in good 
"r'lcr and thorongllly serviceable. 

13' 
the f0l.t is n room, 21 feet in Icngtll and 33 fcet in height,, filled with gun- 

Ammunition. 
powder, as n~cll as with the materials f i ~ r  m a k ~ n g  
the same, ciz., sulphur, saltpetre, and cbnrcoal. 



. ,- 
' 

14. T l ~ e  garrison, when the  survey was go ing  on, consisted of 185 
seP0Y9, 40 p l i '~mpl , ;  

Gnrrison. and  4 0  w\vars with l ~ o r s n ;  all tllex wtw ,mbl 

with old pattern and very unservicealJle is , 

rnusltets and swords of sorts h, - --. 
15. T h e  country  round the  fo r t  is a mius of intricate ravines from 5 0  to li,, rwL, 

Descriptio~~ of sorrout~ding country. deptll. and  extcndillg from ~ I I P  river l n l ~ l l l ~ , n l n t  
500  to  700 yards. 'I'o North of tIlis blukcn :rr,l 

lie* t h e  main pa r t  of t h e  city, mhieli m n t a i n r  about  10,090 inhabitant., and extends rol aL,lllt 

1 of a mile t o  Wes t ,  Nortll-West,  an11 Nortb ,  and  covering about 4,SU sql1.n acnr or trulld 
Outs ide  the  city t he  country  is covered ~ i t l ~  large topes of  rnallg-oe trees, 

~ a r d e n s  separated from one a u o t l ~ e r  by hig11 anil tbiclc hedges. There are tllree lrll, 

wea t l~e r  .,CIS leading o u t  to Dhlnrrnpbri,  Gbjri ,  and  M a ~ ~ d l e s a r ,  respectively. lhpv 
:Ire bridged. 

16. W i t h i n  t h e  for t  are  a mass of Luildincs. These arc  principally templtsalld 

l~ltcrior of Fort. r e s idc~~ces  of the  priest,s employed in service tllPrPill, 
T l ~ c  place is a perfect labyrintl~ of Ilarroa StretI3 

or gullies, a n d  troo1)s mould have mr~cl l  diniculty i n  ge t t i ng  about them. Tl~e wlloltof 
south  side of t h e  f o r t  is taken u p  wi th  the  Ailiabai palac(- all(l several spkndid tcmplts al[.lelltd 
thereto. lllley a re  very handsome and  massive s tone buildings; llighly sculptured, lvilb lint 
p l~$ts  extending for several hundred yards  along the  river bank. 

- -. 

/ : : r '~.ncl  . f i o ~ n  the ~ l ~ a r r a t i u e  Repo7.L ~f LIEUT. T. H. HOLDICH, R. E., ia charge of*$, 3 T ~ .  
graphical Slo.ue?/, Ce7alral Prouizcea aud Pizagapnlant Age,tcy. 

bllmagntliam, t h e  point from w l ~ i c l ~  t h e  triangulation started, is a very ssmnll and in~,olll .  
ficallt station on the  Godavery, called intocsisklla 

[ hln,lgul Oolgondn rind Rntnpn Tnlooks.] by  the  Godavery ~~nvigat iou worlis, and i f  olllr 
I)cscriptioo of tllc country trint~guloted. these nnvig:~tion works are carried oil to 

pletion, Dumagl~diarn  may yet have some small 
c~ommercial fu ture  beforc i t .  A t  t h e  t ime  I visited i t ,  I~owever, the n:tvigation of t l l e r iFv r  
was suspended, and  one of t he  two  ISuropeaos wl~osc rate has  deposited them io ll~is loealityhal 
b~.en sen t  elsewhere to  h u n t  Tor coal. T o  the  survivor (an energetic, I~ard-working misionarr) 
1 was  indebted for much iotercs t ing informatiou col~cerning the  tribes of tl~es~lrro~~nlli;; 
llistricts. S t a r t i n g  from Dumagndiam iu a northerly direction, I traversed the selnc rol~le ai 

t h a t  taken b y  Colonel H a i g  some years ago  when loolcing fur a practicable route l'iamlhr 
river n t  this p i n t  to J eyp l~or .  I n  t h e  immediate ~~e ig l~bour l iood  of the river (districts 111.eaJj 

pl~~.vcyetl  1)y t l ~ c  I lgd rabad  Survey Pa r ty )  there mas considerable attempt nt cultival~on, ~ v i ~ h  
large und ilourislring villages ; bu t  after passing I~odanalli ,  we were a t  ouce il~volrctl ill llr 
13~1star jungles .  Probably n o  continnous juuglc  oS the  same cl~aracter and extent exists el*. 
e e  1 1  I As 1 li:~\,e alrc:ldy stated, t he  g e u c l ~ ~ l  level of the  c o u ~ ~ t r y  is low, rron~ PJU 
1 o Y O 0  [ket only a l ~ o v e  sca level, \\,IriIe Ilug-e sl~apcless masses of l~ills rise I~erc 2nd thcrr 
:~l)rul)t,ly I'ron~ t l ~ c  p l a i l~s  to as  much a s  2,000 fcet ahovc t l ~ e  general level below. Flanl Ihp  

Iligbest of s u c l ~  l ~ i l l s  i t  wa., of course, t o  ol~t:lin a very wide aud exte~~sive \'itsol lllr 
~ l i s t r ic ls  around, so t l ~ a t  ~ ~ o t  o111y the  area of' country alreatly tri:l~~gulaled, but n Ver! con~i. 
tlcr:~blr s t r c t c l ~  ol' j ung l r  ~ ~ , ~ r t l i r n ~ ~ ( ] s  towar& Il~dl.:~\\-atti  fell under x t ~ ~ n l  obscl.~aliall. 
, ?  I I I C  view from a n y  one of these l1ills was tile sarnc a s  from all the  ot,l~crs-OII~ vnst llubrokfu 

-(:a o r  j n ~ ~ g l e  s l r e t c l~ ing  around a s  far a s  the cse co~lltL rcacl~, wit11 the pib.;u~tic roratlr* 
:lnd ranlc-grass nndc rg rowt l~  dwarlcd froln tile Ill.igl~t ou m l ~ i c l ~  one stood to Ibc npllearaocerl 
:I p ~ r f ~ c t l y  level olrcn plain. I l i l l s  \\.ere scattered aboat  in P I P I I I ~  ; but  u~~ luss  Iligll clloll:h I" 

Ilrealc the  I11,rizon l i ~ ~ e ,  i t  \\.as Srequelltly ojllg \v\lcu {Iley cast 1011% sl~adorvs in the ev~lli%'lll,~l 
tllcg n'clc dcscer~lable a t  all, from tile llcr[ect ulliforlnity of  t he  forest-ju11gle ~\'llicll cortml 
ill111 S U I ' I ' O U I I ~ F ~  them.  1 u  tile early I n o r u i ~ ~ g s  tile gr:lss autl trees werl: llsllnlly soakillaalld 
rlrilq,i~lg wit11 ,let\-\-, a l ~ d  a s  t h e  clew ev:lpor:ltcd a l ~ d '  a ~ n i ~ ~  condensed illto clouJ', 
:I l l u g ~  \\rhite mant le  was evenly slrre:ad over tile Ijtcc of t l ~ e j ~ ~ ~ ~ g l e ,  811d tllell t l l c r e n ~ ~ ~ ~ '  
I~rcaki l lg  throng11 t h e  m a ~ ~ t l c ,  the  tolls of i111lulnel.aIjle little l~i l l s  (.bet i t  was pcrfeclly iur" l '  
lo  luolc for l :~ter  ill t hc  day, wllcll tlleir olltlincs wcrc I~o~~c lc s s ly  i u ~ l i s t i ~ l g u i s l l n b l e ~ ~ ~ ~ l l ' ~  
h u r r o u ~ ~ d i ~ ~ g  L I I ~ S S  of forest and grass,  'J'llc lollg whit,e t l~ read  of the  (:od:~vury nlll'eariu~'lrn 
:tnd illere nras :~lrnost t he  only bre;lk in t he  scene ; a t  olrc ~ ~ l n c e  O I I ~ Y  ( ~ i g p ' g o n d a ) .  "" S ' l p N  

~wl t ivat ion sufficient t o  be discerna]>le in  tile ju l lg lc  fyoul t l ~ e  surrool~diog llill 
'"" 

l,uute 1 f 'd lon~cd was the  ouly nortllcrly rollte t l lat  c:m be Ibllowetl I brol~gll tile J1lllgk. '"' 
road was good e ~ ~ o u g l ~  3s far llOrtll ~ l ~ i ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ;  i t  is U S C ~  11y t l ~ e  Ba~!jal.is ('"llom~lr! Ibi 
\\,a!., I uever 11:lpl)ellcd to  meel  an!wllere) nlld tlr Ilaulillg teak t i l ~ ~ b o r  to tile (;odatfe"!. "illay, 
itre 1i.w and Cnr betivecn, thougll all  tll;lt tllure are are  capnblc of sulllllyillg f~ ""'I' 
rice I I I I ~  Su\vIs. There  is a t  times a scarcity of water in the  ueigI~bourI~ood of Yclln'h'aodr 
t he  soil is saody, an11 wll:lt is l l roco r ,~~ le  appears to be g o ~ d .  ~~ilhtllecr"cl ' l l"!l  
of C l ~ i n t u l ~ ~ n r  and  Jiggergon&, tile vil]:lgcs wllich 1 visited consisted ouly or One, u r l R "  

huts,  nlld were in some c u e 8  eo"llllctely ,lesertfd. A very s l ight  C ~ U S C  is suflicicnt l."hn 
districts t o  ensure t l ~ e  complete dcsertioll of a A visit fr0111 a mau-~at~~lt?'l@~" 
0.. year'. failure uf t l ~ e  ~ I O Q ~  l i t t le c m p  rurruulldillg tllc lir huts,  is r[uilc ~ u ' J ~ c " ~ ' ~ "  
village i8 abandoned t o  be burllt, OK tile lice of tile laud IIY t he  ~ ~ c r t j u l ~ g l e  tirctbaL P'"*'~~' Im; 

1 fuuud it qui te  impossible Lo a r r ivea t  ally sound couclusiou as  to rni~ether thcrc1laS 



ofllpn an 
or ,, decrcnrs in the population of this jungle. I noticed SO freqllently 

,*mdimcg in denseat 
of the forest) unmistalcable signs of the recent existence of 

il12gc3, tllat it seemed to me a t  first that  t h e n  muat have been a very considerable exodus 

brm country, or t,lat tls had in some other m y  become very mpidly t l~ inned .  
ylIIis little pecYliNit,y of cllanging ~ l l e  site of a village on the slnnllest provocation quite 

enlcll l~lt ions on tile kllllject, and thong11 I still think there has been considerable 

:$vrdion to 
river provillces, 1 doubt whet l~er  there are a c t l ~ a i l ~  fewer villages in 

,,iS;ence tllan 
ten or twenty years ago. The village huts  are very neatly put  

,oEetlln ni,ll bmha mat si(les and gross tha tc l~ ,  with a good, serviceable split bamboo 
iiudilC enclo"nl exh Of tllem as a a ~ a i ~ ~ s t  Ieopards a1111 tigers. Passing north- 

from Cllinhulnar and following tile principal l3an.jari route towards Jeypoor, a ro~lg-11 but  
not very steep ghit ascentls to the plateall, from which rise the hills near (;ogond:r H. s., 
,he nestern alld sooth-western limit of nhich is the Bailatlila range. W i t h  the  ascent a. very 
plesP1lt cllnnge in temr*rature is immediately experienced, and the monotonous nature of the 
jungle Ece,lel.y is agreeably diversified ; but  the  roads :ire almost impassable, and in ortler to 
more freely it mas necessary to l~ave the main camp standing and to work on foot. The  Baila- 
lilannEerises to 4..000 feet allove sea level. The top of the mnge  is a l~ove the level of jungle 
growt]l, nnre.looki~lg gmss covered submits, with an out-crop of loose blocks of conglomerate 
;,,tensely fatiguing to walk over, are the main features of the I~ills. There are here and there 

bits scenery, bnt the :enera1 effect is too mnnotonorls t o  be pleasing. The  vegeta- 
tion of tllesc l~ills near the summit of the range differs csseutinlly I'rom the rank growth of 
bamboosand cane at the foot. The most noticeable trees mere those called by the natives SPz o r  
sicu (not unlike Ml~oma, with white untlerleaf), the gingeli trees, and a  ink flowering shrub. 
([Ile lrnves of ml~ich mcre eaten by the people) callcd gille.  'L'l~e ascent is steep and  difficult. 
We C,untl water at the summit, but no vestige of human l~nl i ta t ion.  The ol?jectiou tha t  the 
natives sl~ow to ascend thrse hills is doubtless caused by the  cold experienced a t  the  top;  the  
pidcs and coolies collected for work all deserted (luring the first night  passed there. From 
the Bailndiln Irills soutl~mard and west ol' the Cl~intolnar  and Jiggergonda route the nature of 
the forest was precisely that already described. Being untraversed by any  main route it was 
at ti~nes exceedingly difficult to move the cnnlp to any point tvithin reach of the l~ i l l s  selected 
a9 tri:onornetricnl stations. Now and then i t  wns necessary to  abandon even the narrow 
tncks that lend from village to villape, ant1 to push across the  jungle from hill to  hill. The 
difficulty of  making way through the dense grass in any t l ~ i n g  like a direct line, and the  
intease sllfocating heat experienced when buried in the jungle out  of reach of the  passing 
wi11t1, made almost any coarse prefer:~t~le to this : so tha t  frequently two days mere sacrificed to 
a sllort direct move from one station to another, and moreover i t  mas found that  even the 
villa:ers of this district were often completely a t  fault as guides th roug l~  the everlasting sea of 
grus wl l i c l~  totally obscured the view of even the  nearest hills. l ' l~e  utter stillness and waut 
of sound in tllese jungles is sometimes quite oppressive. Yet this is not  a t  all dne to  any want  
of allimal lire. Tracks of buffalo mere frequent,ly ob~crvablc in the low lands, and bison in 
[he hills allout Uailadila. sambur and smaller kinds of deer cxist bu t  not in large numbers. I 
pelicve tllere are no species of antelope in the Bastar jungle a t  all. Wild pigs are very nnmerous 
In thellills and the boars grow to a gigantic sizr, but  the most frequent tracks observable 

far are those or tigers and pantl~crs. T l ~ e  dr&d of tigers is very great  among the 
villak'crs~ and it is impossible here, as iu the hills further east, to persuade any one to  travel 

nlollg even most frequented routes. Tlle grass is beaten down as far as possible 
On eitllersitlc the main Banjari roads, so as to give a little more chance of observing the 

lilne; \but, 3s role, the trac1;s arc Lhc merest footpaths tb roug l~  the grass, hardlv 
distill~ulpl'alll~, r;o donbt very dangerous in this particular. I so I'reqoently observed 

trneks tigers (sometimes as many as  three dis t i l~ct  animals) over the foot-prints of 
the lascars anti pc~ple \ V ~ I O  had gone on ahead of me io t,be eerly morning, as to feel cotl- 

'lint t l r e ~  were (Jften quite close a t  hand, although most securely I~idden, and so 1 
"ere! attclnl'tccl to I~reak through the very inconvellieut syslcm ill thcse parts of nl\v:~).s 
Bend'n,R or tl~rcv men i n  company, 

c o u l l t r ~  brougllt uotler topogrnpl~y this seasou differs most essentially frorn t l ~ n t  

Dcacri~lioll o r  thc rouutry m,,ppcd, triangulated ; part of the districts of Golgonda 
and Ramps  uuder the Nnrsipatam and Raja- 

mundry Co'lrctOr:ltc~ comprised the whole ~C: ISOII~S  outturn. Tlre parts sorveyetl consisted 
of broken rugjieJ l~ills whicl~ continuc the mounh~in syst,eni of the Eastcrn Gl~Bts, 

?'ll cx'endillg ncrops the Gotlavery liver, with a jieneral south-westerly trend, finally merge 
In'' 'I1' 'li?l ~ ' l ~ ~ m u  of thc Hydmb:~cl coontry. The p n e r a l  system is, of course, tha t  of a 

h ' l l s  "'Inni%! ~lorth-east nntl so11tl1-west; bu t  beyoud this tlrcre is :I strange want  of 
lhat l l i l t un l  rmnKclne.t 1.f pa l~ l l c l  ridges g c ~ l e r a l l ~  found in o t l~er  ranges. A look a t  the 
Co'"plcted msl's will sll,\v f l a t - h ~ ~ ~ ~ c d ,  i r rea~~lar-s l~apcd hills, narrow rlrd scarpc(l ritlges, and 
'''c' specs 'lotted lvith iaolakcl peal's, all nlixed up in allparent conli~sion, and the result 

ILiS is 
Unllsll.1 :lmount o S  del:lil among t11e smaller natural f t~dures  of the countr.~. It in' 

r u l " ~  t ' a l s ~ l ~  lorest-rl;~d district, tl,. l ~ i g l > ~ r  pcalcs only lwllich rise to abont 4.,UUU nbove 
IcveI)  standing out a t  s11Wcie11t t~ltitude t11 be clear of densc ondergrontlr, ant1 

mnrUng distant landscape nit11 their squarc-cut grass c~lv(red tolls, with an effect 
Iha' is 'I Ood nlore strange t l l a~ l  ImutilYI. .Phe c h r l ~ g c  of cl~rnate frorn tho l o n l r ~ ~ d u  
Or lhe B u s t a ' j " n ~ l ~  1V.s most rerresl l i~l~,  alld tile l ~ ~ r u r i a n t  beauty of the villages l ~ c n  u J  lLere 

be eOmPhred 10 n o t b i ~ ~  muth  of the Hilnalayas. The most marked trees anlung 

K 



the jungle are wild ~na l lb .oe~  (whose young leaves in Marell weye of mod 
UTjj, I)amboo~, palm trees of several varieties, and the graceful tree fcrIls, 

kllotted t00etIler with strange creepers and many other wild tropical plallls unllloln ,, ,, 
presellted effects of scenery pleasant enough to  look upon, bu t  most ullplensantly 

obstruc~iy~ to t h e  advance of the  survey. A t  one poilit of tile Godlvcry 
the ,,,.ll watet,shid 

the Eastern GhPts is broken t,llrough by the river which passes by a narrow and almost 
athorn. able channel called " the gorge," the scenery is so striking as to mefit a vi.t immalllanh 

and travellers in this part of India, and i t  will hc easily accessible means of the sllallow stermtFi 
t ha t  are for the  future to  navigate the  Ciodavery r lur i~la  those mouths of the 

,,,hell LhPrr is  water sufficient to  float them. Prom this i t  may be gathered that tile country presenkd uollrual 

llntnrnl difficulties to  the surveyors ; add to this the dificulty of ol,taininp allpp~ies, tllc nrcily 
of villaees, and consequelltly t h e  daily recurring difficnlty of collecting guides alldcoolips 

oh t o  show the  way from the villages to the hills ant1 to clear t,he jungle lrefore tile I)lane 13ilr 
could be fixcd in position, and the rather limited outturn of the party is accollntwlfGr, 
1 have the  authority of the oldest surveyors in this party for the statement it is [,, the worst ground tha t  they bave as yet  e ~ l c o n ~ ~ t e r e d .  I wish I could say that, ouceol,torLhM 
hills, their  difficulties mill diminish ; but  1 fear i t  is ratlier the other ~ a y - ~ l l  t ~ l c ~ ~ i s l r i r , s  
are  notoriously malarious. The at tempt to establish police stations has almost entirely faiU 

from this cause, and i t  is only under the pressure of du ty  that  any European cooneW 
with these disrricts mill ever pass into them a t  all. 'The Europeans of the party sufend 
continually aud have continued to suffer since leavi l~g the field. There mere 110t mally,ltalhs 

among the natives while actually iu  the field, but  i t  can hardly be doubted that some them 
left t h e  field in a condition t h a t  will effectu:~lly preclude the possibility of retorll, r\ll tha 
llills swarm with game, of which bison and tigers are the most prominent species, ~h~ 
damage doue by tigers is almost incalculable. Dozens of villages have recently beell deaerltd 
on their account, and the  sllpcrstitious dread t,hey inspire is such that all tige1.s are rcprdd 
as deities supposed to  have superhuman powers of recognising those who speak ligbtlv ofthem 
and of punishing informers. N o  combined at tempt has as yet been made to meet this gml 
evil, bu t  as things staud i t  almost looks as if the tigers nlould eventually takeposses~iao~~ 
some of the  best localities altogether. I think there was not a single surveyor who nas not 
more or less obstructed aud annoyed by these brutes. blr. Adan~s lost olle coolie in &turn. 
ing  from work, and had a visit paid to this camp by a tiger in the full light of noonday shto 
most well-conducted tigers are  supposed to  be asleep. Yet the densit,y of the jungle andlhr  
nature of the  ravines render anything less than a well organised beat n l~npelcss attempt at 
dealing with them, aud the villagers hercabout are too m11c11 panic-stricken to take an)- $ 1 1 3 ~  

iu such beats. One  well ltnown old man-eater was pluckily attacked aud bcateu to dcoth 11: 
t be  villagers of L a m s i n ~ i ,  bu t  I heard of no other sach performance. This one was, I think, 
once well known in that  bit of coulitry whic l~  Mr.  May was comlrclled to leare uusurrqd 
last year. 

The inhabitants of the  triaugulated part of the Bnstar jungle may he Oroadly dad 
under olle head-Kois. The Koi is au  alrori,oio31 

Inl~ubitnoLs. tribe of the Dravidian (or  Gond) firnil!., 
what  allied to the Tcliugas of the Godavery districls on the one I ~ a ~ l d ,  and to the Golld 
of the plateau about Jugdulpore (or Bustar) on the other. They imitate the Telin,oasillthfir 
customs in the southern districts, but  admit 110 relatio~lship whatever with the Gollds, tho%h 
the  relatiouship exists. Vcry little is known of the aborigiual tribes in the ~ustarjunglfi 
As far as m y  own observations went, I was unable to identify nlly one man of ally other Ink 
than tha t  of the Kois, although the  (30th or Gottamar tribe and the Maria are statfd t4b: 
distinct tribes occupying some of those districts through which the seasou's t~as~"131irn 
extended. Even from s ~ l c l ~  native officials as were deputed by the Bustar Raja to nttclldm! 

camp could I discover tha t  there was any tribe other than the Kois, from which I "I 

the Kois are by far the nlost numerous, as they c e r t a i ~ r l ~  cousider themsel~es tile most.imf"lrr' 
ant, tribc in the low districts west of the plateno. The language of all these tribes belng.r'rl 
nearly identical, i t  would be dificult to distinguish them apart ;  they all nndersbnd T c l l ~ "  
111 the more s o n t b e ~ n  districts included iu the Be.ji, Kotapili and ~hi l l tul l lar  taluks* o'rra'' 
no stone monuments or anything to denote the burying  laces of the people; hlrtherno?b 
in tile Chintulnar taluk, immediately the G h i t s  were ascended to the  plateau^ "'I' 
sta~rds  the Bailadila range, such evidences of buryiog  laces were commoll Sl"br; of!n'i" 

or ten reet high were placed iu upright rows always aloug the e d ~ c  of the rOrdail '  

as I could see, and sometimes a t  the foot of them would be a s~naller slab 
supporM on lbur little round boulders. The buruing places and bur).illb bmunds .mn'. To! 
by aide, bu t  the buruing place was alrnost invariably overshadowed by the lnohWa trou 
fact of the b ~ ~ r u i u g  and burying being close togetller would seem to 

' 
tribe hereabouts as t,he M a r i s .  I t  is stated in the ctlrnological report of the Jubbulp' 
Exhibition of 1866-67 to be the custom of the I\.Iari:ls to bury thcir women and cl'lldwol I;"' 
to burn thcir men, binding the corpse upright to the foot of the mohwa tree. I t  is 'Ir '"" 
especially their custom to erect the ruonuments described. Yet the villagers 'llisplal" 

answered to the name of Kui just as did tbe pcollle below, and in more than one'n'lrn' 
distinctly refused to d m i t  the name of Gond or Maria. The Kois m a small 

"I! 

people, generally dark-colored 1 ~ 1 t  uot a ~ ~ i v e r a r l l ~  so, much ~ i v e n  to red alld rhlte sul'pl~n ' 
ornaments round their necks, aud wearing their hair knotted up behind ill a 
.I tbe c h i g u o ~ ~ .  As a rule, tliey are elfmlil1nte iu voice and appe~raucc, ~ y i n ~ l i ' ' l ' b  



tlleir 
k t  I r w  a few instances of very well developed beards. They appear to  be 

mae,rlb uutllful, llooest, and are decidedly cheerful, bu t  have very little idea of doing a hard 

i and .s.a~~tle a village and d e p r t  with i t  elsewhere. or burn i t  ou very r l i g l ~ t  
r y ' s  lovocalion, ~h~~ occupy tl~emscl\~cs as little as possible in  agriculture, and as much as 

Pssible in  tellding their herds of cattle as a pursuit much more congenial to their disposition. rhe tribes of the Qodavery districts and throl lgl~out  the  Hampa and Galgonda hills are 
TPlinps of two castes, a h ~ g h  caste (called Reddi) and a low one; the latter will eat  any sort 

lesll, or even carrloo My attention was called to  the fhct tha t  among the Telingas of the  
bills tllel.e were scarcely any old men. Lire seems peculiarly short to these people, and truly 
,htirlot is cast in a land as little favorable to longevity as can well be conceived. This is )lot 
alall lllc use among the Kois and Marias. 1 saw many an ancient specimen of humanity, 
evidently well tended and cared for, on whom the feebleness of old age had fhllen, carried ou t  
$,,d propped up against the door of the family, but  with just vitality enough to  smolte a 
~ootall 2nd blink feebly at the bright sunshine. 

Of wandering tribes, the ubiqllitolls Bal!jari is, of course, to  be found following his trade 
tl~roll,ol~ :111 these districts, and to the Oanjari the iu11al)itants may be tl~anltful Tor the 
pnelicable roads they possess. Other walldering tribes are hardly represeuted a t  all ill the 
juo,oIe, though they may be foulld and studied to great  advautsge all along the banIts of tile 
Godavery. 

Tile Erukalavandlu is a small n.andering tribe, of which members are found just on the 
Ddte or  tbe Bustar jungle in the neighbourhood of Dumagudiam. They form small encamp- 
men($ iu  the neighbourhood of a village and remaill fixed for some time, employing themselves 
in mat-~naking and fortnne-telling. The peculiarity of this tribe lies in  certaiu observauces 
rtehildbirth : the father takes the place of the lnotlter in bed im~ncdiately before and alter 
the child is born, and thc usual medicines are given to  him, iustcad of to his wife. During 
the subsequent period of uncleanness he is treatetl as is the usual custom with Hiudu  women. 
Probably no district in India offers such opportunities of b e c o m i ~ ~ g  acquainted wit11 varieties 
of tl~ealroriginnl tribes of the Gond family as the Telugo speaking districts of the Godavery 
vallcy, but a fern miles only from the actual banlts of the river this mixture of tribes ceases 
altqether. 

Erlracl from the Narrative Report of CAPTAIN It. V. RIDDELL, 11. E., DepIy  S t ~ ~ ) e ) . i ~ z l d l ~ f l e l t t  
in d a i y e  No. 5 or. Bhopal alld d lnlwa Topograplrical Strrvey. 

Country triangulated and described by H. Horst, Esq., Assistant ~ u ~ e r i l i t e r r d e n t  :- 

"The ground triangulatcd extended over a n  area of 1873 square miles of hilly country, 
the grater porlion covered with j1111gle and presenting cousiderable difficulties to reconnais- 
sance. Several stations of the Gwalior party, viz., B&jna, Shampora, Malpura and Tanod, 
mere conveniently utilised and connected by symmetrical figures with my own work. The 
computed values of common sides agree most satisfactorily. The cantonment of A u ~ n r ,  OC- 
CuP,Yllbb' a central position iu the area under triangulation, and the head-quarters of t h e  Political 
*gellt for Western Malwa, I found most convenient, and duly record my thanks for the v@-lu?p :lssistance rendered me during n ~ y  operations by hlajor Martin, the Officiating Agent. 

The Western hlalwa Agency includes p o r t i o ~ ~ s  of Gwalior, Holkal., Jhalm-Patan, Alot 
Sitamau, an independent sal)-division of Gwalior. The principal towns are Augur, 
bead-quarters of a Subah and Tehsildar ; Susner, a tehsil ; Nalkhera a tehsil, and 

Slr(ia~llr or Sllajehanpur, also t l ~ e  reside~~ce of a Subah, all in Gwalior ; Gungrar, the 
residenceof a Nazjm, a walled city, in  a very dilapidated condition, situate on the r ight  bank 

tlleCllota-Kblis~nd river; aud Dug, a Nizamst in J l~alra-Patan;  Shajapur ou the Agra 
BOmlu~ road, coutaius a d i k  b u ~ ~ ~ a l o r v ,  and post and telegraph offices. 

coul1tr~ where cnltivnted is extremely rich and intersected by several large streams, 
'vater bculg invar~abl~ found near the surface. . 

('Opium. found to be the most profital~lc, is the principal product of cultivation, and, 
as a 

cO1lsecluence, the prices of grain of all kinds run high." 
Of 'I" ' O U U ~ ~ Y  plau~-tablcd, the greater portlo11 lay in Bhopal terrilory, the  n o r t l ~ e m  arc- 

pluuc.tnbled. tions being, as a rule, open and well cultivated, 
thos? to  the south hilly and covered with jungle. 

T1l"ubiOined stakment s h o w  the romp3rativo areas of the various States and the per 
Qut3ge of cultivation to ,,k land :- -- -__- - - -~ . --- . - - -- - - -- . - 

Rho sl  ... ~ d i o r  ... ... . . .  
... najgarh ... ... . . .  

Totnl nven. 

2042.1 
60.5 

Cultivntion. 
- -. . - 

813.2 
26.7 

. . 

Pcrceotape. 
- - 

9 9  
.44 ... NnninCnrh ... ... . . .  2649 lab3 

. , . ) ' a k * ~ ~ d o n ~ ~ ~  - ... ... 207.3 130.6 
'47 
.63 

Tu~ , t  ... ... . . .  " 1  24.7 2 . 6 ,  .W 
... ... .., .0:3 

\ 

. -- % 
- - . . 



Compared with t h a t  of inst senson, 46 per cent., the  general proportion of cdtivntion nbibiL, 
s l ight  decrease, falling to  41 pcr cent., mainly due to  the large tract of Ililly collntry overl, 
Nerbudda valley included in the  present year's work. 

The  total area plane-tabled, amounting to 2,812 square miles, gives an a v e W  or 
of 270 square miles to each of t b e  ten assistants w l ~ o  coml)leted n f11ll ieasonJs nrk, hri 
result may be considered satisfac~ory, aud compares favorably with the outhum or pknnb 

years. 

A s  in the publislled sheets of last year the  Vyndhia r a n p  Forms the mot pnhn 

Hills. feature, en tcring the seaso~l's work about tile panl. 
]el of 23, nnd ronning in a snuth.weskrly dim. 

tion, with a well defined w r p  on the  sout l~eru s i ~ l e  as far as tlic meridian 7T 4,5', immd8+ 
to  the  Nortll  of Hoshangabad ; a t  this point the hills immediately overhang the valleyofihc 
Nerbudda, the  intervening country I~cillg very much broken up by small streams mnninI 
South, and  numerous spurs more or less detached from the maill range. 

Tlie general elevation is about  2,000 feet, and the height of the hills above thebedo, 
t h e  Nerbudda about 1,100 fect. 

Beyond H o s l ~ a n ~ a h a d  tile range again recedes from the river in a dintlion, minor spurs r u n n i ~ ~ g  north to  form the watersheds of the Bctwa, Bps, or ~ ~ l h l i ,  
Parbat t i  rivers. 

On  the northern side the f:~ll is compnratively slight, and the general level or thecooolp 
a s  far  as Bhop:~l and Sellore is about 1,700 fect. 

I n  the sheets to  the  north of Bhopal a low range of hills overhanging the tiIg 01 
Nursingurh forms tho only p~.ominent feature, but  immediately above the parallel 2 9 0  45'1bt  
watershed assumes a more m:~rl<ed appearance, aud on b o t l ~  banks of the " Parbatti" (ha 
ground is very mcch brolccn by irregular groups covered wit11 juuglc and rising some 300 or 
400 feet above the surrounding c o u ~ ~ t r y .  

'The principal rivers met with are the  "Nerl>udda" forming the boundary ol Bhnpalanl 

Rivers. Brit,ish territory on the south, and the "Parbatli" 
rising in the Vyndhia range on the north. 

The general wid t l ~  of the Nerbuddn is abaul 
Ncrbuddn River. 500  yards, incre:lsing here and there to 800!ad~. 

The river falls about eight  feet per milc ; the banks, allout thirty feet in heigl~t, are slap 
and well defined, and the  bed saudy and free liom rocks. 

It is fordable for the  tllree tnontlls preceding the rains near the vill:lges"Ha~~~ra," 
N ~ ~ ~ ~ ~ ~ ~ * J  ~ ~ ~ j ~ l ~ /  LI  N ~ ~ ~ ~ J J  ' 8  ~ ~ t h ~ ~ ~ ~ , "  and 'l'igari:~," all to the East of Horhangi. 

bad, and crossed d u r i ~ i g  the  same dist:lncc Iig nineteen ferries, the l>rincip:~l of wllicll a r ea l  
" ChicIlli," $1 Josipuflj and " Hoshallgnbn(~."-Its principal t r~l~ntar ies  on tile Solllll arc Iht 
" Tiwa" and '1 Hather," the former joining i t  about 54  miles nortll-east of Hosllallgab~d~ tht 
latter two miles south-enst of the large village of Mardill1)ur. 

The  streams from the  north $1 rise in tile Vyndhia ra11gi-, and I ~ a v i n ~  small dl'alnVearn 
are comparatively insiguificant. The largest of these are the " DlloLiJJ ilnd " Il1%'l'er." 
only considerable rapid is the " Bantlral,an" near the junction of the ' ' T i ~ a ' ' ;  tilit twomi l@ 
rust of Mard6npur there is a fall of about scvc~i  or eight feet. 

The "Parbatti" rises in the Vyndlliil range near the viII:lge of Xla,onrd:l nlltl en"n 
the worlc near the village of Mallak'ltn 

Parbntti River. al,out six miles 11orti1-mcst of Sellore. I's,"ell'd 
width is about 250 yards, and i t  is rodable tllroughout tile greater portioll nf t l la) . t r"  

b a t ~ k s  nre about twenty feet in llright, tlie river bed mostly curn~llscd of cia? 
in places vcry rocliy. The fall is abollb im feet, per mile. 'l'l~e pri11eip1 f~e~lers2"'t 
" Pirna" " Patpura" aud "Tern" on tile right bilnk. Otbcr s t r r :~n~s  of minor ilnl,nbny 
are the Suknr" IA trih(ltary O f  tile 11 NelvnjZ ollc of llle mrio Seeders 01 ~ I ~ ~ " ~ l l " ' ~  

The " Bae," " Halali" and KaliasOtll' 011 evCl1~llally finding their way into tile" fiet'"." 

Ci tics 
1.-Uhopnl. 

" Bhopal, the oapital nnd scat of ~ ~ ~ e r n m t n !  
of the Slate  01' the s:lme name, o C c ~ l p l ~ s ~ @ ~ ' ~  
position in the season's work. 

The f o l l n ~ v i n ~  description extrncl.d from Captni~1 RiBdeII's introill~ction to I h c  
tlon8 I J ~  h e  large scale completed durirlgthe season 1872-73, may bc 01' interest:- 

'' The city of Uhoril is oucrcrordu~~,  a t  leust tI,:lt pol Lion fv i  t1ri11 the rillls, 
s ' rrrur 

'' lm*a oC whicl~ are mosi,ly nrrrow.  TI^^^^ is no atlenlpt 3~ llavcn~ent or M:1rndrm I*' ln 311). (lll"r 
"one respect Lllc cit,y of Bhopal hae an advantage wl~ich 1 have IlC\'er Feel1 

lndi ln city, riz. ut various plaCe8 all t11e illside of t l ~ e  city \\!dl, nllll 
in 

"or 11, principal drects, excellent water is obtni~lable to B e  p ~ ~ ~ a ~ a t ~ o ~ ~  by 
"inl"c " 

L u r n i ~ g  n tap. At  t l ~ e  southern ol' tlIc Inkc tllc pufiug uf an cu:ille m'? cm!an"! 
' I  be h c ~ ~ .  T h i ~  engiue im n .team force-punl~ lhrcea hhc ~ a t c r  of tb' 



,,,cnrYir 3bollt 15n feet ahove tllc surheeof  the lakc;  from this reservoir a l a r ~ e  pipe cnnve!l 

,,,I,e in,o the ci tY 
the lleiglit of the  rcrervoir is just  s~lfficiently lligl to  admit. 

tile n3ter I,einp c,lrrinl illto tllc npper fort ; the  level of the  water when the  rescnoir  is 
ten feet Iligber tha11 the lrvcl of the ,~ ro l lnd  a t  tile g a t e w a ~  of the I1pper fort. 

twolakes arc divided by a narrow neclr of land, partly natural, and partly artificial. 

,,ind thollph I 
c o m m l l n i ~ ~ t i ~ n  between the  two Ialces can he effected, ye t  for a g rea t  

,,pt ion the year there is for I fo11ud a difference of level of sixteen feet be twe~l l  
, , t l lc  sl,rfnecs of the lakes in the month of Jauuary, when I made the observations for t h e  
,,bianpulation nemsary for tile large scale survey. The  lolver or smaller lake depends for its 

elltirely on a masonry dam a t  i t s  northern extremity; the  ground a t  the  norther11 

Msilleof ,llis dam 
be about thirty feet below the surface of the Ialre : should the  masonry 

tile n,nter of the lake would collapse and clcan a place which is a t   resent an eyesore, 
ouaht to be a source of dioeasc. Over t l ~ i s  dam lies the  thoroughfare between the 
null tllnt of tllc sllbnrhs known as Jehangirabad. I n  Jellangirabad all the troops 

,,nre 
except the few which guard the  fort, aud these latter form no part  of the 

,,rp,oUlpr troops (if tbe name may be applied to them.) 

~ h ~ ~ ~ ~ ~ ~ ~ t i ~ ~  is about 44,000, bu t  this estimate is probably below the t rue figure and  
illellides the permn~leut inhabitants. A description of the  for t  of Bhopil accompanied 

,he Narrative Report of last seasou. 

)Jursiogurll, the capital of tlic independent district of tlie same name, is situate on  t l ~ e  
left bank of the  " Parbatti". It is commanded on 

l'Nuraingovli!' t he  western side by a detached group of densely 
hills rising some 300 feet above i t .  The population is about 9,000. 

Tllecity itself is partly walled, and in the  centre there is a large t ank  with necessary sides 
filld bp a small stream from the adjacent hills. It is approached by roads from " Beaora," 
~'Devipura," and Sajpur, and has five entrances. The distant view from t h e  western side is 
extremely erective. 

The folloming description of the fort is furnished by Mr .  Hamer :- 

"Tlie fort oT Nursingurh is built on a hill rising to  a height of about 300 feet 
"immediately above the town on tbc east side. It is about 900 yards in length from North 
"to sooth, and 500 yards from east to west a t  its southern extremity, decreasing t o  34,O 
"rards abnut the centre, ant1 to fifteen ymds only a t  i ts  nort,hern end. The highest par t  of 
"ihe hill is nbout the ccntrc, shelving down on all side8 to  the precipice which is continued 
"all round the hill. There are only two roads leading up t o  i t  ; tlie first on tlie western side 
"or tlle hill Iratling from tho town to the a paved road about t en  feet wide, b u t  very 
"~teep; practical~lc for elephants; the secoud on the northern face of the  hill which was 
"llllder co~istruction at  tlic time of surveying, mill be a much better road, having a gentle 
"rlope born tlie foot to the highest pnrt of the hill. A low n ~ d l  about four feet high and 
" lfo feet thick is built on the precipice all round tlic hill. No  guns mere to be seen on the 
"n'allf, tllou~h the Haja 112s nine or ten brass cannon kept in  a shed contiguous to his palace. 

Sellore, the residence of the Politicnl Agent  and head-quarters of the Bl1opR1 Battalion, 

" Srhorc." is ahout twenty miles distant from Bhopil. It is 
ap~roached  from the latter placc by a metalled 

rnadtand mother main line of commuuicstion enters tlie city from Indore on the  southern 
It is watered by the Siwan, a tributary of the Parbatti, bu t  a t  this point a comparatively 

strenm. The popnlation is ahout 19,000. There is no  fort or walled protection of any 
'IpscriPtion, and a lnrge proportion of the buildings is of a temporary character. The triangu- 
la t ion  for the large scale plan of the city was completed during the past, and the  detail work 
"'I1 he completed during the coming season. 

Metalled roads exist between Bhopfrl and Sehore, and for a comparatively short distance 

Ronds, Pnsaes. LC. between Sehore and Indore, bu t  the majority of 
the  communications consist of fair cart tracks " b ~  as in other parts of Celrtml India, little atteution is paid to  repairs or the removal of  

natllral obstacles. Numerous t,racks cross the  Vyndl~ ia  rnugc on the south, bu t  few of these are 
for carts, and the majority of them are impnssable to laden auimals. To the 

Hoshnn~abad the only pass available for camels is opposite thc village of Hur3, being 
a rnlitlnnntion of tile mnd cros$ing thc Nerbudda st Gnrjalo, nnd eventually reaching Chand- 
I'llra t,hro%h the valley of the J ~ ~ ~ ~ ~ .  

From Hoshan~abad to Bhopiil a good road available for wheeled traffic crosses the 
xerhuddn opposite the village of Josipur 11y n ferry, and passing up tllc v311cy " "'" " """ria" 6malI strcam, ascends tlie ghiit by a made pass to Choka ; thencc thrOUdl 
"Iiakeri and Bhojpar, where there is a ford across the " KnlinsotJ1 to  Bbopdl. 

F1lrther west there is an alternative route crossing the Vindhias a t  the Murum GI&. 
I t  is prncticable [or carts of all kinds, I,ut no drinkable matcr i n  procurable. 

most cclehrated pass is the Delaw~ri," four miles mrst of the Murum GLfit, in the 'lirprt l i ne  
Communication betwecn Bl~opfil and the large village of Mard4npur. 

L 



~t the  foot of the  aseelit there is a spring of good water, and the gh i t  is 
of lhial in Bhopil.  The  fort of Ginorgar11 commands t11e road from the ascent to the ril17 

:!P 01 Kanl)um. This pass could l)e well delended, and ia accessible to traffic of eve? dcrcriyt,, 

Annther good pass is the  K 6 t  GIiPt,, four and a iialf miles further mt. The ascenbi8abul  
300 feet, and there is a spring a t  the foot 01' t he  hills, bu t  thc water is barely driutuble, 

E ~ f - o c t  from the ATarratise Rrport of CAPTAIN W. P. I 3 a ~ ~ r . e ~ .  iu charge No. 6 T ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ,  

Sarrey, Khasin, Garo  avrd flags B i l l s .  

Tile surveyed by the party mas partly in the MalliPur alld partly in theN1oa 

Remnrks 011 the couutry survrjed. Hills District ; between these to a diota& 
rises a mnge, the Barmil, averaging from n,Ouo,, 

10,000 feet ill height, and giving off on both sides spurs and millor 
rull in a 

general N.-N.-E.-S.-S.-W. direction. This large range, tile origin of tile ~ i ~ ~ ,  K113Sil 
and North CAchQr Hills, ruils from Ass6lu to sou t l~  of Kohima ou a N.-E. lille, alld then 
abruptly end in several precipitous peaks. The watershed, however, of' tile rivers lowin! 
into Assam a ~ ~ d  Manipur is c o n t i ~ ~ u e d  from it in a S -E. direction to the Kopamc,jzn rmge, 
whence branch two liues ot materslicd, the Kopamedza having t b ~  general N.-N..E. direction 
of all tlie n i i ~ ~ o r  ranges forms the watcrshcd between Assamcse and Bllrmcse vaten, a 
range r u n n i ~ ~ g  S.-E. to the hills ovcrlooking Burniah is tlie watershed betwecll thewrkrs 
of 13urmah and of tlle hJanipur valley. Bounded West and South by tl~ese two watcrslluds and 
Eas t  by lligli N.-N.-E. mngcs, of which SBrlu~et i ,  12,600 fect high, is oue of the I l i g I l r s ~ r t ~ r  
in  the Liniere  vallry, the  nortliern limit of which has yct to be surveyed. Betwrell thespurs 
from the South of tlie Barrail and of the watershed to  tlie Koparnetlza lise tile llirit 
which flows past CQcliCr and i t s  tributary streams. East of the Koparnedzarau:etolh 
Shiruifarar peak, the Iril  wliich flows past Imr1b6,l, tlie capital of Manipur, aid the l'nballurel 
drain to  the  Soi~t l i ,  the bills of which the Laniere and its braiiclies drain tlie nortl~ern slop. 
Eas t  of Shiruilarar the watrrs flowing South are in Burmlih from their soerce. In the 
Barrail on t h e  north from the boundary of North Cacllar to Koliima, are tlie eourceol lht 
Dliansiri River, and between K o l ~ i m a  and the Kopamedza rise the Siju and Zullo,~vhich. 
joiuing to  form the  Doyong, full into the  D11;lnsiri al~ove Gol;ighRt. 

T h e  nortliern spurs of thc  middle part of the Barrail cud ~ .a t l~er  abruptly aboutbfkn 
n~ i les  from the  ridge, and between this line, on wl~icli t l ~ c  station of Srilnlzutil~g, at a l~eigl~lol 
2,477 feet is situatetl, a ~ ~ d  the Rengmn. Hills and Golaglrit, i~ a broad, ~)estiferous Ibrcst-crlrerd 
plain througli which wind the  Dhansiri :ind the latter ],art of the L)oyong Rivers. 'Ihisfomt, 
whieli has  been inhabited populo~~sly in I~l:~ces, 11s a t  l)iniil)ur, where there are remains of a 
fortification or palace of about . l j  of a square mile (86 acres) in area, aud mnlly l iuc  laoha, 
is now occupied by a few wretched villages, two riding ~ ~ a t l ~ s  and some p,~lice-rrr~~, the I ~ o P ' ' ~  
tion in comparison to squ:lre miles of area being less than one to one. ~n'stri l t in:c~~~~tr;ls~lo 

this is the populousness of the N a p  Hills, especially to the East  of Samaguling. From our 
point sixty villages, some of then1 of more tli;tn 600 houses, co~~l t l  be seeo, and tlie ~~olllllalion 

roughly calculated amou~bts to  "lore tli:iu 11inety to  t l ~ e  square mile, and the peolllc seem [oh 
on the  increase, notwithstanding their quarrels and blood fewls. 

Hav ing  explained our plans to the leader of tlie expedition, and s~~cccedc~ in illducinl 
him to aid the survey of the  Doyou,a to t l ~ e  Litliere exljloratio~~, wliicb was all llc at  firs1 eon' 
templated, on the  1st  of January tbc camps of tlic Political Agents of tllc Hillsaod 
of Malli1,ur with Captain Badgley and Lieutenaut Woodtliorpe n~arclied from Kollims Our 
route lay northward along the spur, wbich r u n ~ ~ i n g  N.-N.-E. horn J.'lpro P:lk.  " Ih' 
east cnd of the  Barrail rallge, ends in tile llill cirlled " Wolta" by the Lotn NkQs who l ive  
and " Thel)zothin" by the A1igAmit.s. Tlle Doyong flows on tlie eavlcrn side of tllis ridfie13111 

circling round i ts  northern end cuts i t  riff from the l~i l ls  lhrther north. On tllc .'Ird we 

a new mark a t  Nidzokru H. S., and on the 3rd camped a t  Thernokadioln Wc 11" dleRIhr  

Augimics, had passed through two half Scma vill::ges, and were uo~v in the Rel1grna counlry 

Our  next day's march mas to have been to the next Rengma village, Te~e~jllim~l 
lo 

the nior l~ing various rumours camc iu ; a t  first our meu sent on in front Ilad been 
finally tha t  the Tesepliimas \vould not c i t l~er  let us into or pass thcir village, tllcir mN' 
being bombastically worded to the effect that  as neithar man nor tiger had ever bcell'llo"i 

t o  paee, neither sliould we. B u t  little was t l ~ o u ~ l ~ t  of this, Ilowever, atid we started " . I r g  Iu 

induce them to receive us, taking sixty men as a precautionary measure, and as tllc s ' g b t a l  
them might  induce them to admit us more readily a ~ l d  c l~~er lu l ly .  &Inre tlla1l "la 

the village we found the path and junrle tllickly set  with those littlc I)amboo I:llicrt liFda; 
called '' panjics," the Native Officer of P,,lice b.ettiug onc througlr tile leg, :lull L1lc 'lllle 

had w t ~ h d  the village, though \re crmv1.d along most slowly nud cautiousl~, 
mcnhd  

beeu lamed by them. 
. Thi 

Te~ephima  is finely sitr~ated for defence on a height a t  tllc junctioll of lhree rldp'g' 
hill i. precipitous olr oue .id., steep on all, alld npl)roaohod 011 our ~ i d c  by a ll.rros 



lThich rose thesteep s c e n t  to the villrgc wit1 the precipice on onr right. A t  1 he neck they 
a hea6t-w,,rk of ear t l~ ancl atone, whew, wit11 p l l l f i  or evcn arrows, L e y  might  have 

,,iveD 
thall we would Lave cared for, hut  t l ~ q  did not  a t t e ~ n p t  to defer~d it, p(.rLaps 

rfl,ag(,m to induce US to rush or) too boldly and h l l  into their t rap of a flmlt attack, 
,epuhd llyvbich tlley 

hol~e to have us a t  adis ;dvautage among tlre "pa~~jies,"-lsllich, and 

lhpouDd in fmnt  it rere  studded with. TIICY rctired steadily w i ~ b  a cl~orus of two deep 

,oundillE 
\vllich llad quite a grar~tl organ-like thrill very different from the cacltliug 

,letall.l,kc war cry of the AngBmies. 

r l ls t  ~ ~ : ~ ~ ~ ~ ~ ~ d  ma8 very exciting while i t  was going 011, however much mc m i g h t  
the  , ln~,r tunrte  people after i t  was over, aud thcre is this t o  say tha t  t l ~ e y  b rnught  i t  

mtlrelg on tllen~selvcs, ~.ejectit~g every overture for peace or conference, and leaving us 
,, clloiec but to attack them. Halt ing a t  the breast-work for a tninute, interpreters were 
put forKard to try to induce them to come to terms, bu t  they were answercd with the  war- 
cry alulle, and nrc advanced 1111 the slope crowned by the village which was protected by zig- 
,,~approacI~es, stone-walls, Ilctlg~s and clumps of 11arnl)oo. They 1)robably had not expected 
ustobeso quick, for we were in their lines before the  f l a ~ ~ k i u g  party showed, wliiclr thus  
boome a rear attnclc; aud now, if they had ouly stood, or if both had r u s l ~ r d  in, they migh t  
brved[~nc sometl~i~~g and me something wort11 writing about ; but  our guns frigl~tened t l~ern.  

Tiley gave may at once, without, 1 was going t,o say, t l~ rowing  a single spear, tbr, t h o u g l ~  
lam told spears and stones flew about promiscuously, I saw none ~nysclf', and we never 
rtoplled till we were iu the village. Here perhaps a little rc covered from their frigllt, they 
made several attempts to advance, but always to  be driven off with loss, and a t  last gave i t  up, 
so that at ab(lut 3 in the afternoon finding nothing to  do, me rcturned to camp. Bcfore 
weleTt,Lic~~tenantWoodthorpe, who had Lee11 ou t  surveying, joiucd ns sorry to have missed 
theafair, br i~lgi~~g with him fortunately his colt1 breakfast, wl~ ich  we mere glad to help him to 
dispose or, the excitement having had a good effect on our apl~ctites. Dr. Browu had 
meaumhile kept the camp a t  Themokadima; no attack was made on it,  the  two villages being 
at war, tl~ougl~ Lot11 Rcngma. Alany of the Themolcadimatrs, indeed, went  with us 
to take advn~~tage of either event) aud lootetl and set  fire to T ~ s e ~ ~ h i m a ,  buruing down a third 
of pl:lce. Twrnt,y-two of the poor wretches mere killed, and tmo or t h e e  died after- 
wards; our loss was four men lamed by paujies. 

Halting on the 5th to give them time to come to  terms, me marched agnio against them 
on the Gh. They now occupied a hill two n~iles fiorn t l ~ e i r  village. W e  l~eld a parley with 
Illem; wompn with bared I~reasts and tlre green bough of truce acting as heralds (111 110th sides. 
TIICY derl:~retl they nooltl resist, but  wl~etller i t  was a mere demonstration, or that  they lost 
heart at the sight of the red coats of Dr. Bromn's escort, of wllom he b roug l~ t  ten with us on 
ll1is occasion, or froln wl~atever cause, me reaclred t l ~ e  village ~ v i t l ~ o u t  mceting ally ollposition, 
exccllting from "pnujies" by which again two me11 were wounded. Near  thc village we were met  
by lllessengers of pcace, which, after the payment ol. a fine, was concluded in tlic village and 
me marched back again. 

The next day me encamped a t  Tcsqhirna, on the 8 t h  a t  tl:e Lota village of Phurma, and 
on the 11th at Woka, halting on tire 10th a t  N o n ~ s c e  Close to W o k a ;  to the east rises the 
Noka hill, 6,500 leet in height and a l ~ o u t  1,500 above the village. Here we clcared the hill top 
and puL I I ~  a sigl~al for a station, but  witllout being able to  malte use of it, for the rain came 
d0.11, or clouds hid the view, till we a t  last gavc i t  up, and ou the 14th marched west towards 
the villages, also Lotas, on the oppos~te side of Doyong. They werc a sullcn lot a t  Wolta, 
tllc most vile of all the Nigas we s:lw ; tiley would ncither figlrt nor act  peaceally, nor sell 
us food, tllollgll the money would have been a betlcfit to them, as they knew its value and 
could use it iu tradiug with the plains. 

Carnpiug on the 14th on the Doyong, 15th a t  Rdorilkcho, 16 th  on the Doyonfi where i t  
turns mest to leave the hills, and 17th a t  Ph\lrrna, we conlpleted a circuit to  the  west whicli 
brougllt us back tl~rough Tesephima to Thelnokadima on t l ~ c  l8t,l1. I n  this short time rnosl. 

tile llouses at  Tescphima l ~ a d  bceu rebuilt., and wc f o u ~ ~ d  Ll~c inhabitants quite friendly and 
~emillgly tal:in,o what 11;ld Ilnppcncd to them quite as a matter of course. O u  the 19 th  Dr. 
D l ~ w l 1  111s escort, &c., and the sick nlen marcl~ed for Kohimn. Some difficulty had beeu 

at t,itncs iu feeding so large a calllp ; ouy question as to  the direction of the outfall of 
'lleD"~0110" llaving beeu settl"d, thcre was 110 occasion for him to accompany US on tho rouud 
me .pro~os~d to make westward across tile DlIyollg, up its eastern side aud across westward 
%:LIU to Kohi~lla. 

011 the 20th me marched t l~rough Tcseljhima again to Kotsobgwema,  011 tile 21st to 
Ki(e, 22~d  across the Doyong to Gosllitomi, aud 2srtl to Kiiken-ngbml. A t  Kite, which, wit11 
S h m ~ u i  aud Itokl close to it, are Selna-Niga, vi\lngcrs turned out to  oppose us panjying the 
patll, bllta crowtl of Lletigmas, who had followetl us frolll Thcmokadima, I I O ~ I ~ I I ~  (br a (311;lrrel 
Ihat they might pick up some plunder, as t,lley lla(l done a t  Tesnpl~ima, I~av ing  bee11 driveu 

and tile Seluas havil~g Ileeu ssurecl t,llal; we were frieuds, tliey pulletl out  the pal1jit.s 
trvated us ~ 1 1 .  Here we were ill d:,lrgcr, llot of  a iudeed, but  of leaving a 

'';Id iml".ession rro~n some of tllc interpreters alltl  ~ l l l ~ ~ , ~ ~ ~ ~  11oi11g a little private pillage, but 
t'lr.V discovered, t l ~ e  plunder retulncd, themselves made examples of. 



The  Doyong where we crossed it, east of these villages, is deep enoudl for ., 
whether navigal)le from below 1 cannot say. Whcre we saw i t  on the opposite 

' n 0 c 3 , ' 1 ~ ~  
W o k s  ridge therc was ample depth for boats of some size, hut  we heard that there :deorlht 

of rocks or  some such barrier which prevented boats of any burtben from goinE "b 
" ' ~ h e ~ t  t h i s  mas, I nm sorry to  ray we did not ascertain. The Nfigas dp not u r  bosh. 

iine t raf ic  where the  rivers are  too deep to  be forded in the nlns,  they haveanerUsp 
bridges, similar to  those built b y  other hill-people in  India. 

nslon 

Above Kfiken-aghmi, on the Kopamedza range, we proposed to build a 
iMion,and 011 the 24th the  morning was fine, b u t  whet> we reached t l ~ e  hill i t  bad begun to 

nn rain, and we bud barely time to  sketch a few points 1vhe11 everytIling 
It tvas particularly disappointing, ns d l  we should have seeu was new to a,,d Cnr nl . ,  ur had heen so very bad, part  of i t  tllrough a newly felled forest wben we had to l i m b  mdtre, 
and play the  tight-rope dancer over the f:~llen trees. KBken-aqimi was too small to kpcp 
sl~pplied with rice, and bad weather promising, me had to  move on, and on the ejtll me marchd 
to Nokami, and 26th to  Imphema, having raiu on both days. 

The  next  morning Lieutenant Woodthorpe and myself made an excursion to T ~ ~ ~ ~ , , ~ ~ ~ ~ ~  
on t,he Kopamedza ridge, where we had a good view and addetl a good deal toourwork, H~!,, 
wav u p  we passed through Ketsima where they treated us very civilly. So they d idononr  
re&rn, presenting each of us with a spear and  rice beer, and offering to put us up if re roul,, 
b u t  stay, b u t  after we had left t h e  village and were passing below it, two spears were lllrorn 

from the  jungle, from one of which a policeman bad n very narrow escape ; it shrived tb 
back of his neck. While  enquiring about this  and picking up the spears, some Nagashrlong. 
i g n  t o  another village, who had come with us, told me tha t  they had secn the men who thalr 
t hem running away, and  tha t  they recognised them as belonging to another third vi!lqe 
which was found afterwards t o  be untrue, for the men were truly Kets6ma men, as thatdlae 
acknowledged next  day, begging forgiveness and offering to turn the men out. Th&ymto 
mere AtlgSmies, all the  other villages we had seen on this bank of the Doyoug having hn 
Sema, except Terocheswemi, which mas half $ng&mi. 

O n  the  28tl1, passing through Ungoma, the last of the Serna village in this direclion, at 

encnmped below Khesoma, and on the 29th, passing through Chijabamri on the Kopnmdu 
range, camped a t  Rongazuma. I bave called t h ~ s  range the Kopmedza, having no other 
name for i t ;  i t  is the continuation of tha t  range northward, and is the watershed belrceo tht 
Doyong and Laniere rivers. W e  halted a t  Rongazuma to  the 5th February, clearin; lh t  
hill Nummu, where me built a station. It fortunately cleared on the 5th, (having been ~ . a i n i o ~  
the whole meek previous), and though a t  one time i t  looked threatening and me hnd a spriotle 
of snow, we fiuished our work, both sketching and triangulatiou, satisfactorily. The n e r l d a ~  
we encamped ou the  Siju below Sakbbama, and on the 7th 1 went towsrds the trigonomclri@l 

of Japoo, Lieutenant  Woodthorpe having gone on the 6th towards Ndzokru. 

The weather in  Jepoo was severe for my followers. Our camp mns in the snow, which rrr 

fotlnd deeper and  deeper the  higher we went. W e  encamped a t  the last water ant1 on (he 
morning we tried the  ascent and struggled on for three hours over a distance of about a milt, 

often waist deep in the  soft snow, and when within two hundred yards of the summit rouod 
our way barred by an ice-covered precipice which was quite impracticable to laden mto, 
Though in thin clothes and wet through, I felt tha t  delicious tingling warmth tbnt exercise in 
winter weather a t  home gives one, b u t  my unfortunate carriers thought they weredoneln 
and talked of dying. As not,hing could have been seen, clouds coming on, we gave 
and slipping and tumbling hurried back to camp m quickly as we could, and renched ~t I n  I* 
than a third of the time i t  had taken to  go up. O n  the 10 th  I marched into Kohima, 
on the 15th we started on o w  Laniere exploration. 

Camping on the 15th on the Siju, on the 16th a t  ChBdnrna, and on the l i th  s t T ~ ~ 1 l ~ m a ~  
we marched on the  19 th  to  Razami, crossing the ridge and taking the Koprmedz~ @tatioo 'I 

route. It was a very heavy march, the snow, which I judge from the circumstancetoheao. 
us~lal  on t h a t  range, having heaped the ground with bongbs and creepers broken from the  lw 
ant1 heaten the  hushes down so as quite to close the path in places and obliging us to 

''! 

ma\. lhrough with knives and spear heads. On the 19th we marched to ~l~etcholumi)~~ 
eiEt KezahSmi, (halting a t  each place a day), on the 23rd to Losemi, 24th L o z n ~ b e h ~ ~ ~ ,  ud 
2.itl1 Jcssami, all Kng&rni Nkga villages. 

O n  star t ing on our next march me found the path thickly panjied almost tolllpramp' 
those who (lid i t  must bave cornc within spear throwing distance of our ~cntriee; 
known to  he men from Primi, a village two marches to  the north-east, by some @eedr Of a ml"r 
ecat,tered in the may, wit11 \vhioll grain they make their liquor in distinction from Ihe "hr' 

N a p a s ,  who use rioe. W e  encamped a t  Melomi, all the men of which place,werc d r a R n n p ' 3  
thatr high street to receive I!., and not one of them will1 .stitch on b l o w  their malgt. mi' 
not, I s h o ~ l d  say, always g o  ahout so freely, on ordinary occasions probal~l~ vp"ing'hf'' 
clothes draped round them ns do the Lnshais, Ta~llthul Nbgns and others mllo wear no nli! 

cloth, but ou thia occasion their sheets ware tied, across their cl~esl. in the fasbinn 
Nip@ tie them when r s l ~ r c h i n ~  fiphtinq. The $lght nag very rrlrannlinar,Y 

'! 

T,.ry mnch inclined ,)Ire to cachination. On  the 27th we marcl~etl on l o  Prinli I '  ""?' 
I'r.~ln t l ~ i s  villaqe who llad nbs,ructeJ our advance from Jessami, From the FI"Jr ~ P P ~ ' ' ~  '"' 



me 
them aIsmbled to oppose us, but  after some parley they bmke up and we en- 

am$ unmolelted. 1%' men m a r  a small apron, and, like the Semas and Lotas, tattoo their 

bu 
2sbll we encamped a t  ThetcbunLsa, and on the 1 s t  March a t  Tbetchumi. 

me h n d  ourselves beyond interpretation. A t  the last village we had managed in a 
my%, transla,ion horn Primi to Melomi, to Ang6mi. to Assameee, to English. and alee vera;, 
(,,, erEbnd and express a little, but here signs were our only, fortunately we did no t  want  
mnch, and 

as pointing to oneJs mouth and stomach are not easily misunderstood. 
podunatelg nlso we hnd no need to go further, as what we had especially come to  see was 

us. ylle map shows what we discovered-that the LBniere instead of flowing through 
[he large 

to the north, as we thought, was met by a stream from t h a t  valley, and t h a t  
bib turning at right-angles escaped through the high ranges to the east, about fifteen miles 
roulb of the Sarameti penk. The height of the rivers nenr their junction we made out  by 
hammeter to be &out 2,000 feet above sea-level. The conjoined rivers agree perfectly with a 
branch of the Kyendmen of the old maps. 

From this point we began our return journey, not because there was nothing more to be 
done, or that me mould not have gone on if we could, but  we had no interpreter, and the people 
bad no rice to give us ; they lived themselves on (iobs tears--coix lachryma) ; so having accom- 
plishedoneof the principal objects of the survey, we turned back. Dr. Brown, with his escort, 

the Munipuris, left on the 2nd to march direct to Manipur. O n  the 3rd we started and 
eamp~o,aegnin at Primi and Melomi, on the 5th and 6th me stayed a t  Kotisimi, 7th a t  Sowhemi, 
8thot K~tsopberni, and 9th at Chipokitbmi, all $ngimi villages, except Sowhemi, which was 
of naked Nagas and mas built in the valley on the river bauk, not on the hills as is the general 
custom. We mere now returning by a more direct route than that  me had come by, but  had 
turned northward at Kitsophimi into a valley drained by a tributary of the LLniere, the  Tizi, 
st the head of which we hes1.d that  there lived s tribe of Ndgas in  ten villages, all contrary to 
the democratic usage of the other Nbgas, owning allegiance to one Chief. There were two 
paths, it mas said, to these villages, but that  on the west bank particularly bad ; i t  must have 
been bnd indeed, if it  was worse than that  me found on the other side ; however, we a t  last 
reached the first of these villages called, as we afterwards learned from t h e  name of ita head 
man, Cherlli or Cherhena, and by the AngQrnies, Mezamibbsima. It is the only one of the 

villages on the ens1 Lank. What followed I caunot account for, except on the supposition 
(hat expectillg us to go by the west bank they had collected in force a t  the first village on 
that side, and that the jungle had hidden our movements, for, on coming up t o  the  village, 
thougll wme asked us to come up, others gave war cries. W e  reached the glacis, which was 

with pnnjies, and saw some two dozen men moving about inside, some seeming to miell 
'O P ~ ~ ~ ~ Y I  others yelling, two unlucky spears, a stick and a feeble arrow flew over and then we 
fired upon them. 

We one--one of the headman's sons-dead when we got  inside, a fine young fellow 
through the brain; what other casualties there were, if any, I do not know, but. fourteen 

" Our Party @tuck themselves with panjics, including Captain Butler and Lieutenant Rtdgeway ; 
mere soaked with wading, and the sharp bamboo slips went through and t h ~ o u g h  

The Person otllerwise wounded was my jemader of khalassies, who made himself 
loo prominent and got a sharp crack on the shin from the stick. 

On the bill* which opposite to us divided the two streams which form the Tizi, me saw 
a crowd Of men, and prepared ourselves for an attack by occupying the upper end of 
the villageJ'?d ~ulllllg domn the middle pnrt, across which me threw a stockade. mre supplied 

m'th rice from their granaries which our coolies husked and. &ifted. A careful watch 
was kept 

On the third day peace was conclnded, and Lieutenant Woodthorpe lnd 
to Rehipumi, where me saw the blit~tl Chief Rehipu who rule8 the clan,- 

a fineOld.?an wllo must have had great strength when young. H e  bad s curious planner 
Of ra's'ng and often of not turning his bead when spenking t. or hearing any One 

could not form an idea of how hc lost his sight, probably by acc~dent, not "'rough age. 

On 13th we returned to Chipo-KiU.i, having decided tha t  in our somewhat disabled 'hk "' fourleeu lamcd 11.d to be carrinl), i t  would h na well to leave further . X P ~ O ~ -  
a't0n 

llnknown valleys alld tribes till next gear. o n  the 15th we marched to 
8k'~uma1 w1lvre me ha lW one day, and on tb 18th bad to return to give them a lemn. 

a very atrong villnge and used to lording it, having. 1 think I heard, 
'lher v i l l n ~ @  dependent on them. mey would not give us ~ooliee for our sick; and when we 

and a l l ~ i r d  the village, both q ~ a r a  and shield were out, but i t  passed off and 
lPrC 

ol)liaing neat day. F~~~ this we made four marches to Sgmkguting, which we rPn'hed on the t t n d ,  

Leaving s 4 m ( ~ ~ ~ t i n g  on the 26th and pasring t ~ l r o u g ~  111. Temi (which is  pas~nble 8t 
~ ~ ~ ~ ~ h ~ ~ i : ~ , l ~ n , ~ ~ ~ : l l r 5  Mol111n~dijlm and Bokulia G b l t ,  I entered the hill. .!Pin at 

111long vid Jawri on the 7th of April. Lieutenant W O ~ ~ ' ~ ~ ~ P ~ *  
ntnp hy nrnmcr fmrn l ig r i l inC to ~ ~ ~ b ~ t + , , , ,  shillong on the 12t,h. Li*.lenant 
woOdthOT'c plal'-t.bled on 01e 4 inch .but 1,160 q u a r e  miles; Captain l j d g l e y  on 

Y 



t scde nbont 2,250 square niihs. They observed at three stolious, Illt 
lation amounting to 800 square miles. It was an easy country to 

alld llad llot polil$l reasons the  req~lirel l le~~ts  of the  large scale survey obliged and short  marches, more could have been done on the  small scale. 

T h e  Nags Hills survey expedition this year was a most interestillg oncuot 
rMm any ~ n r t i c u l a r  b e ~ ~ u t y  of the country wliich, except in a few places, gave a tarn. view or 

"dm unbroken by pmlcs and unenl ive~~cd by n single ratcrf:lll : from dmaicn rain for a third of the  time-but from the  peoplc, who, t ~ ~ ~ ~ ~ l ,  they 
Eenel,ab classed as vile, viler, vilest, were so new to  us and so varied, one sectiou from atloth r b  one could not  fail t o  be interested. or, (bat 

I will say nothing about the  dress, &c., of the  tribes, bu t  add merely a few 
lPilh particular relirence t o  one section of the trilles we visited. There is justolle COin~,~onolt,, on which I would remark before doing so, which is, that I did not notice tllat any or ,he 

Nbgas, either a t  Tesephima or Cherhe, the two places mlicre they opposed us,m0re 
paint," some more feathers, and some wooden tails ornamcuted with red and black hair, but 
saw no t l~ ing  approachiug the custom of the American Indians, nor even so much eo,orsil 
used by Hindoos. The only occ;lsion on whicll we saw anything at all of sortw2sal 
Lukimi.  I think it was where the v i l l a ~ c r s  had al>parently been celebrating misb, 
be called a " joom" burning feslival (before the rains they burn the forest pre\.iouslg 
on  laud t o  be brought  under cultivation ; such fields are " jooms"), and some or them bad their faces blackened with charcoal, and  all were more than ordinarily dirty. 

The frontier tribes I l ~ a v e  seen appear divisible into three lots-Lusliais, Kukies, llaoi, 
puris and Khbsias,-Alikirs, A'ngBmies, Tankuls, Semas aud Itengmas,-Lotall8 and 
Nagas. T l ~ e  first are light-skinned, short, with well-shaped broad heads, promincut fore~ralls 
moderately thick lips, and moderately flat noses, wear all their hair (except the llindwi24 

Alanipuris), use (now discarding their spears for gulls) a short chopping knik aud a 
thrust ing spear or sword, and n small shield, cultivate by jooming. The second nre ]ibht. 
skinned, tall, and  t h e  most handsome of the three, have well-shaped heads, often acquilioD 
noses aud thiu lips, shave tlie head more or less, use no ot l~er  weapons than the long spearant1 
large shield, cultivate by terracing or jooming. The third are dark-skinned, short, bare~ni. 
cally shaped heads, flat noses, thick lips, shave the head except a patch at tl~c top, uselhe 
thrusting spear, an axe or  heavy chopper, bows and arrows. The Lotalis use the same shag 
sllie1d as the  second, b u t  smaller, thc  others pcrhaps none (this is coujecture: mesaw nonr 
among t h e  naked Nagas.) The  lirst and second arc the stronger races ; where tbe blood mix4 
in  them with tlle Tartar  comes from, I cannot say, and will only venture to hiut at 1lala)-a 
TIley appear to  be ousting the  others for tlie special benefit of the country as rega1.d~ the Au. 
gamies on acconnt of tlieir civilised methotl of cyltivation. As r c p r d s  the tllird, thertsm. 
blance to  the  Tartar races is much less marlced ; the people whom they most remiadetl meu l  
(esl>ecinlly the naked Nagas, who are perhaps the  least mixed in breed) are the Kols of Cenlral 
I l ldia. 'l'heir dark slcin, heads shaven except the  toft,  tlle co~lical shape, their noses andlip, 
t he  use of the axe and bow, tlieir carelessness about clothing, all agree, andin ~losio'dt 

instance did I see mlything like the  light skin, long face, ncqlliline nose, thin li~sal!d pointd 
chill which is foulld among the better couditioned iudividuals of the Tartar tfllesofht 
frontier. 

o f  the  marriage ceremonies, modes of disposing of the dead alld new Loru, "M 

many customs whose differences help the  classification of races, 1 am grievedto "YJ"~' 
t rusting t h a t  i t  mould be done by othe1.s who had less to do than 1, I have not learnt  soml'rb 

to warrant my n,riting of them, even had not contioued indisposition ill tllis d a m ~ c l i m a l c  
ullfitted me for making xu amusing report, and I beg you will excuse me if I li'lisl1 

wit\l few remarks. A s  regards what  every one could See of the general cnndirion 

of N a p s ,  they were well housed, clothed according to their wants, well and 'ccmio,olg 
colltellt, healthy, free from snlall-pox aud skin diseases, deformities (except goitre amonglhf 
Rengmas and Semas) and dwarfs. 

From the facts tha t  the  hilly country stretches so far south from Nliga hills 'and'br! 

tile is open to  winds crossing the  Lroad, damp valley of tile R~nmal 'utro~ I s'losld " 
tha t  tile summer rains are less and the winter rains more Illan in other parts of 

'' 
.had rain durillg the  season, and the me:~tllcr was a t  times disagrerably law mdcul" 
perllaps cxception:~lly so. Thc recordcd temperature w3s as rol l~ms :- 

- _  __ --- 
nfenll minimuln. 
-- 

Ja11unl.y ... ,.. ... 4i0 
36" 

February ... ... 67" 44" 

A1 arch ... ... ... 81' 49" 
/ 

-- 
Tile ~ ~ r i g s  

The minimum was ol~served daily, the mnximu~n whenever opportunity ofered' 
of places of oI,scr\~atiou were l,ct~rccll 3,000 :lo( 6,000 Let ,  tliei. d i f ~ ~ r ~ ~ c c S  6cpmin""U 

little effect on t11c tcruperat~~re.  Ofi JipvoJ a t  about 9.500 feet, the miuimum "U 31'a'' 
mum 40 ou tllc St11 :ucd 9th February. 



Tllc rocks 83&tone and shale, which turns to a good slate in  the l~ i l l s  to  the eastward, 
+rc it is urd for roofing. The summits of .  the ranges bounding t l ~ e  Laniew valley t o  the  

@st. 3111, 
I falley, grmite, one, ao immense tl1lmble-shaped rock so pecnliar as to  have a name, 

~ ~ z ~ t l l ~ a z o ,  
among the N a p s  on the Dnyong, and some other points bavinp very rnoch 

Ihrpl,enanco of of that stone. There is not much game in the c o ~ ~ a t r y ,  I fancy ; the  
p p l l ~ a ~ i o l l  is (00 t b k ,  and pot hunting too prevalent. On  one of the few occ:~siona ou ~vliich 
Icol,ldlearc tllc beaten track, I saw a couple of deer and fell into two artfully covered pit-falls, 
.,in: f~~ .~una te ly  from going to the bottom, bu t  haogiug helplessly dangling u p  to  
m y ~ l l l d e ~ s  uutil dragged out each time. One can never have a good opinion of a people 

only idea, of sport is in the use of such vill:linous contrivances, and who are 60 lurlting 
lreaellcro~ls that any one of them would feel unsafe a nlile from his village and rnoold 

,,"ji llle road behind him 011 his return. 0 1 1  Japvo I saw some large apes tailless, of the size 
,,doppc~~ancc of npes from the Cape ; tlley escaped by runniug, not  by climbing the  trees. 

lI~,OC[ fi.O1,b lhC Nalralive Report of CAPTAIN GEORGE STILAHAN, n. E., Deptcly Stlperi?~lenf?enl 
in cha7ge No. 7, or Rajpqitane Topographical Survey. 

The through which my triangulation passed is uninteresting i n  t h e  extreme ; it 
consists for the most part of a plaiu diversified 

Ihjpootnon. here and there with groups of sand-hills, some of 
(henl risillg 80 or 100 feet abovo the general levcl. Rocky hills are  so few and far between 

to nford but little convenience for objerviug statious. Co~isidcrable dif icul ty mas experi- 
enced ia ol,taini~~,n supplies, especially gmss, and the water is brackish a u d  only found a t  
6realdcptl~s. I rncasured one well over 400 feet deep. I11 mally places several villages have 
lodclielld for their water supply on one well common to  them all. Bajra appears to  I)e the only 
crop grown. I was snrprised. to fiud t h a t  a systcrn of telegraphy by thc use of looking- 
glnsses flnsl~ed iu the sun mas in use across this desert couiltry from Aj~nere  to  Bikaucr. It 
isared by the opium ~nerchnnts a t  the lattcr  l lace. T h e  system ollly supplies mealis for 
lelegmpl~iug shetl~er t l ~ e  opium is selling a t  cheap, rnotlerate, or  high rates in Calcutta. Three 
~ilaeesnbout 150 or 200 yards apart are selectcd a t  each telegraph station, and t h e  person 
receiviag tl~e flash at the next statiou kuows by observing a t  which of these three points the 
~cllder flasl~es, whether the rate is low, moderate, or high. The informatiou is, of' course, c ~ n -  
vcged as far ns Ajmerc by electric telegraph. I saw the  systcrn in operation, but  i t  did uot  
nppcar to be very successlul in consequence of the carelessness of the signallers whose du ty  
it was watch for the flash from the preceding station. 

The general level of these plains appears to be about 900 feet above the  see. There i s  
n @ ~ P \ ~ e a r ~ ~ ~ c e  oE rivers or wate~~coorses of ally kind, the small annual rainfall being almost 
ilnmedialely absorbed by the sand, which appenrs to  be of immense deptli. T l ~ e  sand hills do 
not sllirt their position to any great extent according t o  the statement of the i~~hab i tan t s ,  and  
I ]loIJc tllat some of the principal statio~ls which I had to  build there st considerable expense 

Iirove tolerably permanent. Marching over such a country is very fatiguing from the depth 
Ibe salld, and from its being extensively uodcrmined by rats through t h e  roof of whose 

' J ~ ~ ~ ~ ~ ~ \ ' ~  nearly every foot-step l!re;~l;s. There are bu t  few wild animnls in  tliis district, 
rrvilledeer, a \'Cry few nilgai a l ~ d  hyeuas being all tha t  I saw. The plane-tabling will no 
loubt very rapid progress over such ground as this. 

Descrb,tioa of the Ra?&pnr Temple by Mn, W .  MCNAIR. 

Hnn~llr temple is sitanted amongst a mass of llills of the Aravalli Range, in  latitude 
25"6'-50", longitude 73"-30'-4gN midway helweell the villages of Sadri and  Bhanpor, with 

it is connected by a road rull~lillg pnr$lel to  a water-course for a mile and a half beyond 
Illc tcmllle ill a lvcsterly dircctiou ns far as Afn1g-srl1, t l~cuce the  road turns abruptly south 

roll?\v? a ravine mhicll taIres its rise from the top of tlic hills 2,000 feet above Malgarh. 
A descrl~tlon of this pass is given by Capbaill Strallan in  his Report on the Bhsnpur Pass. 

This temple derives its name from tile city of Ranpur, or Ranakpur, mhich existed 
"lrillk" tile frtee~~tll century, and is said to have contLLiued a huudrcd Lhousand houses. Ituins 
"'" still \'isible ill differeut directions roulld the leluple even as far as hfalgarh hill, ou which 

nliu of a fort supposed to have formed Lhe western defence of the to\vn. 

temple mas built by D1luuna 11 sc~" in the lliildoo year 1,49G, corresponding to 
1.13P~ during tho reign of lioma, son of K+, mllo mas descenlled from the famous Bapa. 

"lis 1V.w cl~nse, b the cl,iefs ~ ~ j ~ , ~ t ~ ~ ~  to  lead their forces against h f~ l lomed  
Ka'sinl~ the first A I u l ~ o m e d ~ ~  invader of l,,dia. ~~~~i~~ llad in 714 cooqnercd Siiid, co~nlrelliug 

lnllabitallts to embrace Afoslem c.itb. *[tCr tlIis he marehcd into Itajputaua, bu t  was 
met by "lla and completely routed. uapa on llis rcturu fouodcd the Udepur monarclly, and 

him the Preselrt Hanas clailn tlleir desccllt. 

temlll~ building3 cover a rectmwular picca of g ron~ld  measuring 260 fcr t  211. feet. 
It i3 cnc"s~d by a11 outer mall bavillg S E  cells, each of lvllich collk~ius an idol built a:riast i ts  
in'cr"" 'ace. IN $nt of tls n,,j e r t c u ~ i , l ~  illto tile inurr  court is a vcrndilll .  111 
the celllrc of lnucr court the \vall is a e o ~ o n u d c  supp~r t l l lg  a roof 



nnd having a t  i ts  four cornen minarets, each OF which contains an idol, Thi8 alonnadt, 
open verandah, surrounds a n  open space in the middle of the entire endosun, in thewnlR 
of which is built the principal shrine. The pillars, 420 in number, which h m  the coloMab 
are richly sculptund with figures of Hindoo divinities. The principal idol, I dnllq 1 
which is given, is  colossal, represented in  a sitting posture, and is carved fromablda, 
granite. Each of the 86 smaller idols is a model of it. 

The temple is of sandstone, which must have been brought from the qua* d Nallai, 
13 miles away. It stands on a raised foundation about 12 feet high. The view of the in$"or 
from the entrance porch is very magnificent and imposing. The long aislesand~euI~~d 
minarets lend an air of giandeur, which is heightened by the massivc nature of the ahelm, 
and render   rob able the native statement that  i ts  constructien cost 75 lakhs of rupees. 

I t  is devoted to the Jain or Jaina system of worship, which is midmay between ~ ~ ~ h ~ i ~ ~ ~ ~  
and Buddhism. Springing from the latter sect, i t  partakes more largely of its ng the whole of the Hindoo gods, but  consider their own saints or ~ i ~ t h ~ ~  uarai 
as to all, and to  these they pay all worship and obedience. The Jirtban garas ore tbw 
hermits who by their ascetic practices have gained the heaven of both ~~i~ md ~ , , d d h i ~ ~ ,  
t h a t  is "Nirvana" or annihilation, a state of profound abstraction in tvhich they arefreed horn 

Sufferings, joys or sorrows. They pay great attention to the Vedas, t l~s sacred Hindoo 
books, bnt, unlike the Brahmins, do not consider them sacred. They carry their regard For anirnd 
life to  a n  absurd pitch, beyond even Buddhists. Their priests, or Jatis, dare not drinkwalpr 
a t  night  lest they should swallow insects, and even in day light strain it through cloth befon 
drinking;  they carry a brush and before sitting, sweep the spot for fear of crushing auy hio; 
thing. Their sacred language is Pali, closely allied to Sanskrit; they have a numeroue litera. 
ture and were the real refiners of the  Tamil language. 

This system originated about 600 A. D. and declined A. D. 1200. Jains still abo~mdin 
Guzerat and Kanara;  they are an opulent class, generally bankers. The Jain templa an 
generally very lnrge and handsome, often flat roofed, with courts andcolon~~ades bul 
sometimes, like Hindoo temples, circular and surrounded by statues of Jirthsnkaru, 
Besides images they have marble altars, figures of saints in relief, and foot prints of holy men. 
The  noblest specimens of Jain temples are the white marbleremains on Mount Aboo; thertaw 
Jain caves nt Ellora, Nassik and elsewhere. Near Chingraipatam in Mysore ia an immena 
statue of a J ir than Kara cut  out of a rock and nearly sixty feet high. Their Jirthan 
number 24 and are said to have lived fabulous ages; but  the last and moat celcbrakd 
lived the  age of an ordinary man was Parasoath, whose abode is on a 111ill of the same name 
i n  Bengal. The Jains, also called Sheawaks, are scattered about the West Coast 2nd numb 
probably 5,000,000. They were much persecuted in Madura in the extreme South, th~~thflr 
leaders impaled and their race nearly rooted out about the eleventh century. 

The temple is still considered of some importance. Pilgrims assemble from Guzerat,Bom. 
bay, Bhopal, an? the North-West Provinces during the months of March and ~ e p t e m b e r ~ w ~ ~ ~ ~  
fair 1s held which lasts only for a day, owing to the bad reputation the pass hu formurdrr  
and dacoities. 

I was encamped within a few p r d s  of the temple when the fair was held in 

For some days previous, travellers had come into Sadri, which is the nearest villaEeOn,tbr 
Marwar side, and halted till the day of the fair. The Bheels on the contrary wl1° bavc 1''1'1 

or nothing to lose and are iu fact the ones that  commit, in company with theMenas~olll! 
depredations in these passes, bring loads of bamboos the evening previous which are 
bought by the people of Marmar the following day. 

From an early hour on this day till sunset the pass, which is about nine mileg1ong1u 
strictly guarded by sepoys and sowars, sent by the Rajahs of Udepur and Jodhpur) 
runs through both States; on ordinary occasions the psss is considered open twice In  

Sunday and Thursday, when all travellers are escortd tl,rough. On each side of the 
lor 

?bout 300 yards from tlie temple-st,ep temporary sbops are set up merely by The 8'icpg ndlcl* 
~ n t o  the ground a corlple of bamboos six or eight feetapart with a sheet thrown Over. 

d iepl~yed consist principally of ornaments of the rouphest workmanship, fluch asEtee'*nPl 
eardugs, n o s t r i n p  and \>angles, also beads and looking d:isses ; these Iat" 
sought after. Some woodeu toys are also shown, and, notwithstanding the exorbi@nt '"' 
asked, are readily bought by the Bhe.1 women and Banias' wives. Amongst the 

l* 

dried purnplrin commands a large sale, and is taken into Marwar b the cart 10dlh'" 
vegetable much sought after. 

~ t b  the diB. 
The pilgrims do their poojah first and spend the rest of the day bartering i D f m n ~  

cut. shop-keepers. In  the al'tcrnoon I went into the temple nnd was surprised nt Oeei~f~ofl ,  
of the principal shrine, tho pile of pice heaped up, amongst whicll glittered 'Ornesand rUp 
From ellquiries made I was given to understand that  yearly from six to eight tl'ou 
are collected ; half this sum is spent in repaire and in supporting the guardins 
c m ~ l e  \rho live ill the serai that  .djoins the temple, the rornainde! is lodged in the 
the daroga of Sadri. Tlie number pilgrims on this o c e o s ~ o ~  erreeded " ehflnb 

The following is rr t rans la t io~  of the inscription engraved on the wall of the 



1, the 1496 of the Samvat era, atnongst the Meymar Raja l~s  are (1st) Bapn, (2nd) 
CIll k9jal1, (3rd) Bho~sel, (.ltll) Kalbhoj, (5th) Bhnrtari Bllut, (6th) Maik, (7th) Sing, (8th) 
gbwmnr~njn ,  who bgstorned muqh alms, (9th) Mandlat, (10) Nsrban, (11th) Sakti I<oornal., 
, 1 2 t ~ )  Soelli Baran, (13th) Kirthl Baran, (14th) Jog R ~ J ,  (15th) Bairattbi, (16th) Banspal, 
~l~t l ! )  Hnrri Sing, (18th) Bersing (1 9th) Sing, (2Otll) Chorsing, (21st) Bikram Sing, (2211d) 
hnlslng, (23rd) Khemsing, (24th) Samat Sing, (25tll) Komar Sing, (26th) Mntlinn Sing, (27th) 
puonnSiog (28th) Cl~ez Sing, (29tll) Tej Sing, (30th) %mar Sing, who bad no sons, (31st) 
chlln Sing, (32nd) Fee Siog, ( 3 3 4  Begmag Sing, (34th) Ajjee Sing, his brothers Arre Sing, 
s ~ ~ ; ~ ~ s ; ~ ~ ,  Hamn~nt Sing, Lakshaora Sing, Mokal Sing, who bestowed much ill chnrlty. 
KhojaRans laid out several gardens and built many houses; he conquered the lend of Nngpllr 

kiug Narain Biandnl Ptlri, as well as fougllt against several pomerfill Rajahs and destroyed 
b ~ s  eoemles. 

tile reign of Romar Ram,  Dllarma Set  was bortl; he made niauy pilgrimages nrltl 
,rlbnind dilapidated dwellings; his elder brother's name mas Rathna, who had four sons, Ln];lln, 
S$n, Sona and Sala~ ; these were by his chief wife; by his second wife he had J l~a ja ,  Jhawer 
rod Bnrdmau. This Dhunna "Set" built three " Loks" in Ranpurnagar, also four of the 
temple doors, aad gave his name to them, his grandson invited a GfirLi, and wit11 the assist- 
fillee of Sri~ogjuggat Chander Suri and Demallt Suri (the Glirris adopted children) and several 
,~ll,orims performed their purifications here in the Hindoo year 14.96. 



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

siatentejlf sfiowing the n a t ~ w e  of the work pe~formed, am2 tfie Jrogress made from lat ~ o H l , o v  

to 31st hCe?Ilde? 1874. 

... I ~ o l ~ - S t n n d u d  i n  6 sheet. 1 

-- 

INDIA-NO. 3, rednced from above 
standard, 4 sheets ... 

Mars, &c. 

INDIA-for a general map of the 
world ... ... ... 

... INDIA-6 sheets ... 

SCALE. 

l i l t s .  Inohcs. 

B ~ ~ o a ~ S t a n d a r d  i n  4 sheets ... 

-> 
Pnoonsss AND Rsudsr8, 

1 

B~NoA~-Enstcrn Frontier of 3 sheets 

B ~ N c ~ ~ - W e s t e r n ,  in 10 sheets ... 

OUDE-Outline mnp ... 
SINDE-The Province of ... 
Assm-In 8 sheets, Provinces under ( 

the  Chief Commissioner 

... ASSAN-Northern Frontier of i 
D I V I S I O N A L  MAPS. 

DACCA DIVISION ... ... 
COVCH BEHAR D l v l a r o ~  
PATNA D I V I ~ I O N  ... 
RENOAL AND BEHAR 

I ... .,. 
Do. ... ... 

New materials from the several s,1weys in 
gress inserted, wniting further surrey, pm' 

Engraving ; fresh additions made on dry pmob 
from recent surveys, Sumatrs compiled rind 
names written. 

DISTRICT MAPS. I 

Sheet 7, betwecn padlels  26' and 30° rind roeria 
dinnv 74" and 78'; sheet 19 between paellel, 
20" and 25; and meridians 90' and 94: ,, 
nended. 

I 

h;el)roduction of tile standard map di\{dd inlo 
6 uniform sheets, blue prints taken 10 be rp 

drawn with a view to speedy p~~blie~ti~n, $hell 
1 and 5 onblined, sheet 4 (Bengol) 
and written, nearly completed. 

Proofs exnulined and corrected. Original abtrh 
brought up to date from recent snwep, 

Originals being completed frow recent sstrcla 10 
date. I n  nroeress. - .  0 

The  following sheets compiled and d r e w e o ~ ~ ~ ~ c  
mit,h hills. ........... 

Sheet 14, Midnapore, Bnlwore, Siaghbh,hoom, ~1 
pclrt of the Orissn Tribuhry Shtes. 

Sheet 15, Cuttack and Pooree Districts. 
Sheet 13, parts of Haza~aebngh, 3fnnhhonr0, 

Loharclaggn, Sonthal Pegunnuha, and hl. 

bboom. 
Sheet 11, part of Nepal. 
Sheet 17, pnrts of Swrun and Shahabnd. 
Slieet 18 \ Part  of Lol~nrd~~gga nnd the G u j l  
Sheet 19 1 States of Chnng Bhokar, KoqSiygh 

Oodeypore, Jmhpore, Gangpore and Bnnai. 
Sheet 20, part of the O~issn Tribohy Shl~ 

These sheets conlplete the series 
Fresh additions mnde on dry proofs nod sll ow 

snry nnnias written ; engraving. 
Compiled and dmwn complete with Bills, h; 

engraving. 
Compilatiou of sheets 4 nnd 5 embmcing prhnl 

Goalpnra, Icarnr~lp, Nowgong, the Get4 Kh% 
Jnintynh and Nags Hills, with Sylhet, iopn 
gress from latest surveys. 

Compiled and drawn from the latest sorregnd 
the best materinls for uso of the D u b % @  
tion. 

Compiled and dmwn from the best nrnilnble id#, 
mntion with hills. 

Fresh additions compiled of co~~ntrian on ndh- 
west frontier, for a new edition. 

Dmmn for the "Imperinl Gazetteer" of BP~& 
' Skeleton mnps on vellr~m cloth to illontn~P !h 

famine relief  operation^, kc. 
2 copies To  shem extent of jute cultiwlion 
2 oopies J mnnufactnre. 

Tracings on rellom cloth for reprdlldohp 
4 = 1  1 pnretl in nkcletou form to illrlstrate the bW 

relief operations and other projecb. 



SlnlLsc,,t 8hovjtlg tho natsre of the work pegformed and the progveaa made from 
1 ~ t  Japiaary to 31sl Decc!nBer 1874-contiuued. 

-- 
~ ~ A P E ,  kc. Pnoon~ss  AND R E M A ~ K S .  

I- 

,! 67, f~ill plnk .., pl'ogress. ... Part  of Oltdl~ compiled and d r a m  to complete plnte. 
11 72, quarter, N. W. ... Part  of Cliindwarm District cornoiled and drawn in outline. 

B ~ ~ A W O U L P O ~ ~  ... 
P~HxEAR ... 
lloshwon ,,. 
Bu~oTfAh' ... 
JQLPAIOO~EE ... 
S ~ ~ T U A L  PuROUNNU 

i 
I 

CuuXPAnUN ... 

i SARUN ... ... 
hsuaoT ... ... 
B~sc00RAl~ ... 
~lscllDlIoo~l a. 

R~rsUdUl . . . I GAYA ... ... 
Coocu B E U A ~  ... J 
C E I ~ ~ A R A  DIST~ICT ... ... 
& A ~ A  DISTRICT .. -.. 
AAZARA, VERNACULAR YAP ... 

DARJEELINO DIST~ICT ... ... 

GIRO HILLS DISTRICT -. ... 
h'orrcoso DISTIIICT ... ... 
DAITOOL DISTRICT . . . 
SID~AGAR 11ISTRICC . . . i ~ A K ~ I I J ~ P U R  DISTRICT ... 
R ~ l p u n  L)ISTHICT .. . 
KAIUULI NATIVE STATE ... 
- -. 

4 - 1 

4=1  

4 = 1 
4=1  

4=1 . 

2 = 1 

4=1  

4=1 

4=1 

N. E., 8. W. ... 

105 ,, s. w. ..- 

Trncings on vellum cloth for reproduction, prc- 
pared in skeleton for111 to  il1nstr;lte the fami~le 
relief operations aud other projects. 

Compiled from Revenue Survey sheets. 
Reduced from the Revenue Survey rtheets and 

drawn complete with hills. 
Ditto ditto ditto. 

Drawn for use of the native officinls under the 
Deputy Cornrnissiouer of Hazara by special rc- 
quest, in  outline. 

Reduced from sheets of the Revenue Survey, drawn 
coml>lete wit11 hills and the Native State of 
Sikkim also added from l ~ e s t  available sources. 

Compiled and drawn complete with hills from t l ~ e  
latest Topograpl~icnl Survey. 

Reduced from sheets of the Revenue Survey, out- 
lines i n  progress. 

Reduced from sheets of the Revenue Survey, out- 
lines in progress. 

Drawn for the Rajputann Gazetteer. 

SAeelr (f llie dllaa of Intiin, engracilrg is If~rlin. 
-- 

In progress. 
Pnrts of Jcypore, Bnstar and Godnvery Talooks (Vizngnpatanl 

Agency), N. E., I~ills, d~a,wn 011 ndry proof; S. W., additions 
made to date in outline. I n  progress. 

Parts of Uelnspur and Sumbnlpor Dist~icts nnd Ourjnt States, 
Choh  Nagpnr Division, compiled nud drawn in  outline. I n  

* *  108, full plate ... ... 

'' '''' and lo8 ~ l a t e s  ... 
113,f~llplate .., 

MAPR. kc. 

3.'~ luarkrs, N. W. and 5. W. 

j t  40, f\lll plate ... ... 
" 521 N. W., N. E., S. w., S. E. 

8 ,  59, quarter, N. E. ... 

progress. 
A dry print proof of this plate, under correction on the north- 

west for the Nntive State of Raigarh from the sl~eets of tlle 
Chota Fngpore Division Survey. 

J e j ~ o o r ,  =dohandy, Panohpettn, &c., of the Vimgnpatnn~ 
Agenoy, hills dmw-u, to complete. 

H-rcebwl~ and drawn in outline on a dry proof 

- 

Pnoonsss AND REYADBS. 

Parts of Jeypur, Udeypoor nnd Bundi Native States and 
Ajmere, additional n~aterial to date from recent eurveys 
compiled and dmwn in outline. I n  progress. 

Rnjpotana State Railway inserted on a dry proof. 
Parkg of Mdwn and Gwalior, Tonk and Jhalra Patan Native 

States, N. E. and S. E., compiled snd drawn with hills, 
N.  W. nnd S. W. in  progress. 

Par t  of B h o ~ n l  comviled and &awn to  date in outline. 111 

"' I 
to complete plate. In  progress. 



Sheels of the Atlas of Tndin, eugravitlg ia India-continued. 
- ~- -- 

N u s ,  &c. 

Sheet 115 and 116, full plates ... 
,, 119, f11ll plate ... ... 
,, 124, quarters, N.E., S. E., S. W .  

,, 125, quartel%, N.E., S. E., N. W. 

,, 130, quarter, S. W. ... 
,, 131, quarter, N, W., S. W. . . . 

- 
Sdeels of the Allas of I7zrlia, engracing is Englaad. 

--\ 

P U O ~ U E B S  AND RE MA^^^, 

\ 

Orissa new cnnnls and roads, inserted on dry proohto b .  
up to date. n'! 

Par t  of the Garo Hills, compiled rind dmsn in outline ,mil 
recent surveys to  complete plate. In progress. 

Parts of Goalpara, Kamroop, Durrnng and Nowgong, al~di,  

tions of new material to complete plates under compjation, 
I n  lwogresa. 

Parts of the Garo, RIl?t~in, and Jaintiah Hills, nddiliooJg 
complete plates compiled and drntm in outline. InproLqm 

Part  of the Naga Hills, additions from recent s ~ ~ ~ ~ g s , , ~ ~ ~ ~ ~  
compilation. In progress. 

Pa r t  of the N q a  Hills and Manipur, ~dditions from vmt 
surveys nuder compilation. I n  progrem. 

Sheet 8, quarter S. E. ... 
,, SO, full plate ... . . . 
,, 69, qnarter S. E. ... ... 
,, 70 ,, N. E. ... ... 
,, 71 ,, N. W., S. W. ... 

,, 89, fnll plate ... ... 

,, 80, quarter N.E., S.E. and N.W. 

,, 91 ,, N. E., S. E. ... 
,, 92 ,, S. E. ... ... 
,, 104, full plate ... ... 
,, 105, quarter N. W. ... 
,, 118, full plate ... ... 
,, 126, quartersN.W.,N.E.,S.W.,S.E. 

,, 127 ,, N.W., S. W., N.E., S.E. 

,, 128 ,, N. I!!, ,,. ... 

C h l o  flogpore Division Survey. 

Hheeta, 9, 10, 11, 12, 13, 11, 16, 21, 1 = 1 
22 8~ 23 ... ... 1 

sheets 5,  15, 17, 20 and.2 ... 1 = 1 

Par t  of Sindl~, proof corrected and retllrned to E ~ ~ ~ ~ ~ , I ,  
eal-ts of Jeypore, Ulwar, k c ,  proof corrected, complekd 

hills, Bc., and returned to England. 
Pn1-t of Bnndelkund, proof corrected and retttrned to ~ ~ ~ l ~ ~ d ,  
Par t  of Bnndelkond, proof wrrected and returned to Ensland 
Parts of Bhopal, Eoshongabnd, Cliindwarn, kc., Chin~lran 

portion co~npiled nnd drawn complete with hills, pMb 
corrected and reh lned  to England. 

Par t  of Rewnh, kc., proof corrected, additions made mi 
retorned to England. 

Par ts  of Belnapur District, Remah and GII rjnt States ol &oh- 
Nagpnr Division, S. E., proof corrected, N. IV., compildaod 
drawn wit11 hills to date and sent to England, 8. E,d6. 
tions to  complete this plate under compilation, N. E, d m  
in outline only. 

Parts of Bels3por and Raipur, ndditions to completeplnlrsd 
under compilation. I n  progress, nearly ready. 

Parts of Jeypnr and Bnstar, proof corrected ~tnd relurndta 
England. 

Par ts  of Haznribngh, Lohnrdngn, LC.,  roof comcted ad 
returned to England and hills drawn complete. 

Pa r t  of Gnrjnt States of Cl~ota Nngpore Division, p ~ ~ f ~ ~ d d  
and retnrned to  England. 

Pa r t  of Ill~ootan and the Western Dooars, proof ~o~~~~~ 
ret r~med complete to  England with additionnl hfilsdmm 

Enstern Districts of Beng;~l with Hill Tippcrnll and Lsb'' 

EIills, kc., ,proofs corrected, additions compiled, md 
con~plete wlth l~ills and r e tn rn~d  to England. 

Eastern Districts of Bengnl, proofs corrected, ~ditionscornpilc' 
an11 drawn con~pletc with hills nnd returned to England 

Par t  of C l ~ i t t n g o ~ ~ g  and Akynb, dry proof conected 
turned to England. - 

.,, 

Projected and re-dmnm from ": 
sections. 

Projected and in progress in various "p 

Oanjam atid Orisso S~rrvey. 

Sl1eetq old aaries, 9, 49,59, 70 nnJ 72. ) 1 =I 

$ 9  12. 13, 14, 15 and 15.4. ... / 2=1 

Gtandnrd sheets of the Topographical S i i rvq ,  re-dra~o>r.fur ~ h o l o z i n c o ~ r a p . ~ ~ ~  
--- 

? V I A ~ ~  &c. pnooasss A N D  REMABK@. 

--- 

Projectell n n l  re-drnwn from the OtiK'nd" 
sections. 

ditto dill0. 
Ditto 

// 

-- -- - - - 



~,,,,,d~,.n Shcela g' /he Yqographicad Survey re-drawn for PAotozincogsaphy-continued. 

_~ -_ - -. -.-- 
-- 

YAPS, kc. I *ILE. I PJIOQIIE~~ AND R E M A ~ K ~ .  

-- 

cor,jn,jj and Orissn Ssiuey-could. I 
SbNt 1,11,20,21,38,47, 49, 60, 61 ... 86 nnd 87 ... ... 26, 27, 28 nud 29 
Nii lb .~Mt Division Central Prolinces ... Sheet 11 .. .. 

Index to the Atlas of India. A new one prepared for general use. 

-- 

,, to the surveys of India, to accompany Surveyor General's Report for 1873-74. 

1 = 1 

2 = 1  

I = 1 

- 
... ludis Skctel~ dlnp ... 

... Hill T i p p e d  . . .  

,, to the olie inch sheets of the survey of India, 32 miles= 1 inch, 3 copies. 
,, Garo and Khasia Hills Survey, 16 miles=l inch, prepared on vellum cloth for 

reduction to half scale, by photography. 
Corrections rod additions to Topographical Survey sheets, 1 mile=l inch, and 2 miles= 

1 iuch; 51 sheets examined and corrected. 

Projected and in progress in various stages. 

Ditto. ditto ditto. 

Projected and re-drawn. 

~ ~ ~ ~ ~ ~ t , i ~ ~ ~  and additions to engraved, litllo- railways, bouudaries, territorial llames 
heading, and footnotes aud tilles, &c., insert- grnphd ~ ~ ~ t o ~ ~ ~ ~ o g r ~ ~ ~ e d  maps, various ed, examined rnd corrected in 2,120 she&. 

Lithographed and photozincographed maps aud plans colored 18,590 sheets. 
Atlas sheets and engraved maps colored 5,902 ,, 
Proof8 exnrniocd of Atlas sheets, maps, charts aud plans 1,162 ,, 

.- .- 

32=1 

12=1 

J. 0. N. JAMES, 

Assistalrt Surveyor General. 

Showing financial circles and Customs line to 
1874, prepared for the Pina~lciol Department. 



ENGRAVlNG BRANCH, 1874. 

Annual Progrer8 Report ,  Engraving Branch, Surveyor Gewropl oflCe, 

34 Plates. 

NO. of Atlas sheets. 

Additions, finished, 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 

Altas Sheeta paiahed and ready for psblication. 
$ith& 

August 
April. 
oetaber, 

Deceo~ber. 

Ditto. 

July. 
October. 

! 

dliacellaneorcs maps aud olher ?uorkjinbhed, a d  additions 
and corrections made. 

I 

I IP 
2 8. E. 
9 N, W. 
3 N. E. 

53 5. W. 
7 2  '' E' 

124 8. E. 
131 N. W. -- 
7 Plntes. 

Completed and ready for publication. 
Ditto ditto clitto. 
Ditto as far as drawing or survey is done, about three. 

fourths of the sheet still blank. 
Ditto aa far as Jrawing or survey is done. 

Ditto ditto ditto. { A very smdl  portion remains b1a11k in the N. W. comer, } 
Ditto as far as drawing ditto. 
Ditto ditto ditto. 

Sheeta of the Indian Atlas that Aave bee98 i s  h a d  for additions, 
repairs alto! alleralions. 

1 
2 
3 
4 
5 
6 
7 
8 

26 Hill work, repaired. 
Additions, finished. 

ditto ditto. 
ditto. 
ditto. 
ditto. 
ditto. 

ditto. 
ditto. 

63 Ditto Border recnt, ditto. 
ditto. 
ditto. 
ditto. 
ditto. 
ditto. 
ditto. 

106 
113 1 
114 
121 

Map of Oudh, scale 16 miles = 1 inch. 
Small map of Rengal. 

Ditto Burdwnn Division. 
Ditto Presidency ditto. 
])itto Dacca ditto. 

Map of the Panjab, orlditionn. 
Ditto North-Wcst Q~~a(h,ilntcral, additions. 

Index Chart to the G .  T. Survey of India, ndditions. 

Writing recut, ditto. 
Writing recut, ditto. 
Additions, ditto. 

Ditto. 

Qunrler Sheeta. 

/- 



( 66 1 

so, ~tlss a h @ b  
------- u&eelloneons maps aad othe~. work jnished, and additions 

and correcllons made,-Continued. 

Plates 24 ---I 

,, 75 
,, 88 

93 N. E. 
93 S. W. 
93 S, E. 

D. E. 103 
106 8. W. 

D.E. 101 
,, 108 
,, 111 
,, 112 
., 113 
,, 119 
t, 124 S, V. 
3, 125 N. W. --- 

33 Plate9 of At], 
rheets in Lend. 

lfap of India, No. 1, additions. 
Ditto No. 2, ditto. 

plate of instruments used in the G. T. Survey. 
Theodolite plate 4, additions. 

Ditto ditto 5 ditto. 
Signal appnmtus plate 10, additions. 
Topograplucal items ditto. 
Plan and section illustrative of the towers. 
Colonel Everest's plan of towers, additions. 
New plate of iruprints with month aud date. 
Nap Heading for Revenue Survey. 
Five scales engraved for the M. I. D. 

Atlas sheets in hand t q  to December 1874. 

Outline nnd writing done, hills in  progress. 
Ditto ditto ditto. 
Ditto done, writing in progress. 
Ditto ditto done, hills in progress. 
Ditto ditto ditto. 

Wliting being re-cut. 
Repairing hills. 
Wliting beiug re-cnt. 
Hill work being re-etched. 
Writing being re-cut. 
Outline of new survey done, writing in progress. 
Outline done, writing in pvogrcss. 
Outline nud writing done, hills in progress. 
Additions and correctious in propess. 
Writing beiug re-cot. 
New survey, heavy sheet, writing in progress. 
Outliue and writing done, hills just commenced. 

Ditto doue us far as drawing, writing in progress. 
Ditto ditto ditto. 

W~i t i~ ig  being re-cot. 
Outline done, writing just commenced. 
Additions done, hills in progress. 

Ditto outline done, writing just commenced. 
Writing being re-cut. 

Ditto ditto. 
h r g e  portion being cleaued off the plate for new survey. 
Outline of new survey done, writing just commenced. 

Ditto done, wit ing in progress. 
New survey outline and writing done, llills in progress. 

Engraving t l ~ e  borders of four quarter sheets, and two projected 
viz: Atlas sheets 130 8. E. aud 130 S. W. 

~iscellaneous maps and oliierplates ill hand rcp lo 
December 1874. 

I Transfers ... 662 
Proof.. ... ... 1,206 
lmlxessions ... ... 10,529 - 

1 

2 
3 
4 
5 

When finished. 

No. 3 Mnp of India in four sheets, outline done and writing 
well advanced. 

I I ~ P  of Sindh, just commenced. 
Plnn of Calcutta, additions nearly done. 
Lurge Tiut being rrlled. 
New imprints ~iearly done. 

New plate. 

New plate. 

6 Old ditto alterntions in progress. 

plates in band. ---I Copper-plate p r i n t i , ~ ~  branch, armber of impre~sio~8 laken- 

- - - -  - 

~ ~ t d  ... 12,397 
12,397 ~ml'ression.r of transfers, Atlno sheets and other mape 

likewise of m~scellaneous work. 
I04 Plates l~avo been in progress during the year 1874. 

- - - - - -- SRR""oa Q E N E ~ A L ~ S  ~ s ~ ~ ~ ,  c ~ ~ ~ ~ ~ ~ ,  J. O. N. JAMES, 
Jaiisory !875. A ~ ~ i a t a n i  Suriqeyor General. 
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repod apTAIN J. W.~TEUIIOUSE, Arsisiant 8tdrreyor General, it& charge Photographic O r . , ~ d ,  
dated the 1st Janlcary 1875. 

A~~~~~ OF   won^.-The amount of work performed Iletween the  1s t  January ant1 
lllu 31st ~ ~ ~ ~ ~ ~ l > e r  may be briefly stated as follows :- 

I,esfi origiunl maps and other snbjects have been received, 812 transfers l ~ a v e  been marlo 
to zillc or stolle, 1,53,~42 corn1)lete photozillcographed copies of maps, &c., struck ow, besides 
I ,~ ih  pr i~~ts ,  and 1,'1,95 pl~otocollot~ypes. 

5, Pnoon~ss.-The direrenee between the amount of work turned out  in the  year under 
,,,,tiec au(l in the ~lrevious year is sliown in the  table below, from wl~icll i t  will be scen tha t ,  
altllollg]l tile number of original maps received is less than in the previous year ant1 the nam- 
llers llegntires :~nd transfers are only very slighlly less, tllere has been an enormons illcrease 
il l  tile Out-turn of printed slleets, estirnatcd both by the nnml~er  of pulls, or actual work done, 
alld 1 , ~  the ~~urnbcr of complete copies. This is a t t r ibutal~le  t o  the large demand for maps of 
tllcdistricts invadcd by famine in the early part of the year, and to  mcet this dem:~nd, all 
extn press was set np and the ordi11:1ry establishment made to worlr extra time, the resnlt, 
Ilei~~,o tl~nt bct~veen the montlls of J:luu:iry and Ju ly  upwards of 27,800 sheets of famine maps 
rtrestruck of  in this otlice alolle, of \vhicl~ number, 12,400 were done in t l ~ c  n l o ~ ~ t l i  of March. 
Tl~e nun~ler of silver prints is less than last year, bu t  this process is now comparatively 
rl~inlportant and but little used. 

3. The pl~otocollotype work has n o t  progressed so satishctorily as I could have wisl~cd, 
bllt this may be accounted for partly by a cllnuge in the es ta l , l i s l~me~~t  morlring this process 
alld a conscque~~t loss of time in learning the tleh~ils as motlilied for use in  this country, an11 
I~irtlg by the great difficnltil?~ and uncertain~ies met  with iu worlting Ll~e p l a t i n e  films in this 
1111hvornble climate : 

Trnnqfcrs to zinc ... . , . 
Sl~u~brr of pulls ... ... 

I)ilto or eonlplcte copies ,,. 

4. EXPENSES OF \VOI~KINO.-TII~ approximate expense of n~orking the office during tllc, 
Year, illclutli~~~ the Supcriutcndcnt's sal:~ry, has Lee11 Rs. G1,176-1~1~- 1. 

5 .  Tl1~:1111)roximat~ suln to credit of thc departmcut is Its. 87,826-11-6, sllowillg a 
11~1niilal 1 ) r ~ t t  01' ~ t s .  ~ G , G I . ( J - ~ ~ - S .  

6. PERSONNEL.-I llavc m11c11 pleasure iu r ~ ~ ) o r t i ~ ~ ~  on thc c o ~ ~ t i n u e d  good conduct and 
'kn(l!' n(t~lltiol1 to their dnl.ics of Iny 1Snropt.an Ass i s ta~~ts ,  ltcssrs. J. i\Iaclc~!nzie, 13. Mucltcllzie, 
''.'Vatsoh all(] Srrgranl I-Inrrol~l. Corl)oral Rlarsl~:~ll, 11. E., arrivcd I'rom C l ~ a t h : ~ m  ou t l ~ e  20th 
'larcll, zlld took charge of tllc collot,yl)c p r i ~ ~ t i n ~  ; : I : I ~  thong-11 he has not made the  ]irogress 
'Imt  \vas cz~ccte(l liorn 11;s t r a i n i ~ ~ g  in I C I I ~ I ~ I I ~ ~  llas s~orl;e~l vcry I~ard  to a11:lpt the En:.lisl~ 
'"etllotlq for lase in Illis clim:~to : I I I ~  I I ~ R  l ~ r ~ ~ i ~ ~ e d  solne very fair results, autl i t  is hoped that  
"itb rllrllrcr exl)cric~lcc llc do IIetler. 

s ~ n d  Islllnael and the otller Nalivc assist.ants have also worlted 6atisf:~ctorily. 

'. P n o c ~ s s ~ ~ . - ~ l ~ e r c  have I w n  IIO c l ~ a n ~ c s  of in~l)ortancc in ally of t l ~ c  processes usctl. 
A me'"01' ~ l r ~ ~ l : l r i ~ ~ g  t,l~c l>l~o~,nt,ra~)sfcrs Cal , t : l i~~ Lil)~~, ,yJs  l>a1,yrnty1>c prncw.s was tried. 

W" n" s.le.~rsb~l h r  l v a t ~ ~  of Llle I ) q . c r  t m ~ ~ s f c r  p r p r  n n l  : ~ l ' l ~ l i i ~ ~ ~ c r s .  X 111111)ly of 
IPapcr has ~ ( ~ $ 1  I J ~ C I I  reccivcd rr0111 E I I ~ I R I I ~ I ,  alld tllC e x p ~ r i n ~ c ~ ~ t s  will Le resumed immcdiatcly. 

'' 'Y tllis process the ~ ~ l ~ o l o t r n ~ ~ s r , : r s  n1.e l)r~l)arcil by inking in a print on ~>a])cr pre- 
lend wiLh ge1afil1r9 c l l r o ~ ~ ~ c  : I ~ I I I ~  and bicl~ron>:l,e of l~o tas l~ ,  and on ~ v l ~ i c l ~  thc gclntioe being 
'nnsq"cnt'~ illkolnl,le scrv,s I1ol.11 as a l)rotrctiou br tllc fine l i~les  n ~ l d  to p r c v e ~ ~ t  thc tmnsfrr  

r l i l ' l ' i l l~  alld the ink s l ~ r e a d i ~ l ~  r l ~ ~ ~ i l l ~  Llle process of (r;~rlslPr to zinc, t1111s t , l~e work is 
*"per allcl 1lle fine l inn  ilrr i ,d  lcr l ~ r ~ l r r r c ~ l  ill a l e  nnl i~~:~r ,y proeees. ~ r l ~ e r e  LII~:  sllpcr- '111n"3 

tv~~lletl awi~y \\,it11 1,11c ull;lltcrcd g c ~ i l ~ i l l c  ;Llld tile ti11~ I ~ I I C S  arc lial>le to I>c lost. 



9. PHOTOCOI.LOTYPE PILOCESS.-On tlie arrival of Corporal Marshall a g." ,,,my 
ments were tried to work the collotype process in the manner practised s ~ ~ c c e s ~ r ~ l l  

Y "Y Capbin Abney a t  C h d h n m ,  bu t  i t  was (bund tha t  these metl lod~ could not be u r J  with vlvallla . 

this climate, and after several trials the follo~ving formula was adoptecl uivlllb BF$ 
results :-- 

Gelatine ... . . .  ... ... la o~lncc. 
Glycerine ... ,.. ... ... 1) dram. 
Albr~mrn ... ... ... ... 1 ounce. 

... Bichromalc of potush ... ... 40 grains. 
Chrome alum ... ... ... . . .  7 grains. 
Water ... ... ... ... 12 ounces. 

I n  other respects the  working of the process is much the same as described in previolls reporb 
The  principal worlt done by tbis  process durin,n t,he year has been a series of plates or illus: 
trations of the  sculptures in  the caves of C~l t t ack  reproduced direct from the mts ,,,..dl I! 
M r .  H. H. Loclre for Babu Rajendralala Mitr:rls work ou the antiquities of Oriss3, ~ h ,  
series, though not so perfect as could be wished, admirably show the superiority of llle praehs 

aud  i ts  immense superiority over lithogrnpliy for such work. 

10. EXPET~IJIENTAL W0nK.-Much of the limited spare time the charge of two ofiw 
leaves me available during the year has been devoted to drawiug out plans of the new bllild. 
ings for the S ~ l r v e y  offices, and in preparations for the trausit of Veuns, and consequenlly 1 
have not been ablc t o  do all I should have lilted iu advancing the special work of the ol[iee. 1 
have continued m y  observations on  the solubility of chrome gelntinc tissues and on tile ebt 
of the additiou of organic acids to  a mixture of gelatine and bichromate of potash inconn~rli~~ 
with the collotype and the ordinary phototransfer processes, and i t  is probable tllat when I hod 
leisure to go more closely into tlic subject, thnt  useful results may be obtained. Severalbnign 
systems of collotype ~ r i n t i n g  have been experimented upon, particlllarly those in mhicll Ihr 
sensitive surface is spread over metal and which would possess many advantages ore, 
the  usual methods with glass plates, bu t  tlie pressure of current work and constant internp 
tions caused by other demands upon m y  time and attention render it difficult ta carry surh 
experiments to  a practically successfi~l issue. 

11.  THE T ~ A N S ~ T  OP V E N D S . - T ~ O I I ~ ~ I  this great event of t,he year does not come within 
t he  scope of the ordinary work of the  Department, this oflice has taken an important part in 
t he  observations of i t  by menns of photography. I n  August I was appointetl to the char6c 
of the  photographic observations under Colonel Tenuant, and from that time till the beginniug 
of October, when I left Calcutta to join Colonel Tennant, a t  Xoorkec, the mbolc of my spare 
t ime was taken up in experimenting on various dry processes with a view to find one suihhlt 
for use for taking the solar photographs with the photoheliograph. A summary of tlic rrsulls 
of  tllcse experiments and a full account of the operations are given in the accompallgia 
me~r~orandum, and i t  will be sufficient to  say tha t  107 photographs on 6-inch plates mere tlhn 
a t  intervals of tmo minutes during the progress of  the transit, besides five circular pla:ts~i 
t he  three last contacts ant1 two intersections taken in Lhe Janssen apparatns. Eaoll of tllu 
circular plates comprises 60 separate pictures taken a t  intervals of about 1.21 rniuubg. 

12. Thirty-nine photographs of transit were also taken in Calcutta, ~lnder the superin, 
tendence of Mr.  T. 0. N. James, Assistant Surveyor General, with a rough photohelio,onph1 
had rnade up for the dry plate trials. These photographs, though smaller and llot 00 perke1 
as the  ones taken with the finer instrument a t  Roorltec, and of no strictly sciel~tific value, IIIaY 

Lc useful as n complete series showillL. the phnses of the whole trausit,, and for comParrnn 
with others talteu in different places. 

13. HAND-ROOK OP T O P ~ G ~ A P H I C A I .  DBAWINR FOR INDIA.-TII~ !'VZlnt of good s~eclmtD'  

of writing, printing and topogml~hical drawing sllitnble for the maps of the Illdiall surrt!i 
under the new system of drawing in pen and ink for reprodaction by photogra~ll~ Ion! 
been felt, nntl I have therefore e~~deavoured to supply Llie want by collectill,a 3 serits or Ih' 
most s~litnble alpliahets e~t l ler  hand-(lrawn, el~gravcd, or from ordinary type S P ~ ~ ~ ! ) ~ ~ ~  " 
drawing selected from niaps of the Revcllue ;,lid Topographical Surveylr that mere cO1lslderd'u 
be most sllitable in style and execution for successful reprndl~ction by photozin~o~rrl) l i~ Tb 
earlier pub1ic:rtion of  tbis collectioll was delaye,l by the tlem:lnds of carreot work prm' 
hut  the first part containing the specimells of cartogmpI~ic writing and pri!ltlll: 

I*' 

issued, and the plates of the accond part containing specime~ls of drawing 1 ~ 1 1 ~  lr pwdd 
with immediately so tha t  it may be ready before the end of the year. 



(L8irarl loork p e @ m e d  in *e Phobgraphic Branch of the Surveyor General's Ofice from 
1st January to 3191 Decemier 1874.  

$ / , ~ / e r e , r l  shoruil~g cost of  workbg the Photographic Branch of  the Surveyor General:, Of ice  
from 1st January lo  3191 December 1874. 

... 

-- 

lrnn,u J~~~~~ ~ ~ ( U P S  689 1.003 . .  16 1.057 . .  46,6i6 39,908 r l . u  ~nnstntir. 

I,iclrirl JfapS ... 

(;merml ,, , ,  

C,I~ mnd Cnntonmellt 
Plans . .  ... 

... )lir~ell~oeous Maps 

Zin~vnphic and Anns- 
irll'c Tnnsfers ... 

Nurnher or I 
Dm. Da. 

-- 

Rs. A. P. 

Tul~ogrnphicalSurvey Maps 21,760 21,237 14 7 Saperintendent's salary from 1st I I ... 
January to 31st December 1874. 

Revenue Survoy Maps 27,913 34,466 8 4 

26 

10,809 4 6 

Uirlrict hlaps I ... 10,000 

HOUL'IRI . . . . .  ... 6,874 

tit)' and Cantonment Plans 6,040 

hi i8~e l l~n~ua  Maps ... 67,594 

Annstatic ,, ... 14,716 

J .  WATERHOUSE, Caplain, 

. . . . . .  84 

Prods ... . . . I  
I _ _ _  

TOTAL ... 1,280 
1 .- 

Sllrcr printa ... ... 
P ~ ~ t ~ ~ ~ l l o t ~ ~ e  ... 

Assl. Lrueyor  General, 

In charge Photographic Branch, 

- -  
1,324 

6,479 16 2 

6,400 3 4 

8,205 0 0 

2,667 7 9 

7,242 6 0 

93 

23 

69 

334 

... 

1,933 

Zin~ogra~bed ,, . 
3,324 

1,495 

32 

. . . . . .  
1,064 

. . . . . .  

1,926 

... 97 1 

I 
80 

446 1,495 

... 

... ,.. 

1,495 

Sanctioned eatnblinbments and houae- 
rent  from 1st Jnnnary to  31st 
December 1874. ... ... 

Contingcncies, incl~lsive of chemicals 
received from the Government 
Medical Store Department on 
emergent indents, and stores from 
England (us far aa invoices have 

... been received) ... 
346 1 11 1 o 

... 

24,382 1 9 

12,327 4 11 

1,145 13 4 

981 fl 0 

111 

83 

378 

. . . . . .  
I 1 1  

--__ 
812 '1,67,600 

__ 
1,53,242 

14,810 

Cost of pnper .. . ... 
Bnlanco in favor of the  Depnrtmcat 

"' 

... 

... 

13.668 2 11 

26,649 13 5 

10,470 

, I 8,930 

14,418 

60,070 

170 ditto. 

... 8 1 2  

... 

6.874 

6,040 

70,190 

... 
j 2 ' 2  $ ~ : i : : ~ ~ ,  



~ f e ~ n o r o n d u ~  on the Phologruplic Opera(iot18 coraected with the Ob8nlio,, q 
Venus a t  Roorkee, Beeemher. 8th (9 th  Civil) 1874,. e Tranrilq 

The  operations were under the  charge of C q t a i n  J WatcrLouse, ~ ~ ~ i ~ t ~ ~ ~ ~  Suln 

Perso~~~~cl. General, assisted by Sergeallt J. ~ ~ ~ ~ , , l ~ ,  H,f 
n ~)lloto*.ml~l~er horn the Sarveyor ~ , , l ~ ~ ~ ~ ~ ;  

c d c u t t a  ; and Lance-Corporal George and Private W x  of Her Majesty's 55tl ~ ~ ~ i ~ ~ ~ ~ ,  I 
],ad been trained in the ordinary pllotographic m:ln~l)ulatinns by colonel TCnnanl, \;: 
native l~balassies were also entertained for c l e a n i ~ ~ g  the rooms and appiaratus and otlln .., 
cellaneous duties. 

The  instrument used on  this  occasion for taking the solar p ~ l o t ~ ~ ~ ~ ~  ,, 
eqlla,oi 

Equipment. ~hotohel ioj i rapl~ by I)allrneyer, exxtly similar lo 
those furnished to the Englisl~ ol)servillg partia 

and  therefore requiring no  special description. The necessary equipment of cbPmicals aoi 
apparatus was supplied partly by the  stores sent specially from E o g l a ~ ~ d ,  aud also i n  ,Drratplrl 

from tlie Surveyor General's Office, Photographic B r a ~ ~ c h ,  a ~ ~ d  my ow11 al)D3nlus;hr 
the  wet-plate chemicals, sllpplied from England in t l ~ e  first instance, were lost t~lcvo).aor 
and  the second s ~ p p l y  came too late. The otber chemicals and appliances sent rrolll home 
priucipally meant  for dry-plate work, but, as will be seen, this process ms a ~ : l l l t l o n ~ ,  A 
great  many appliances, s u c l ~  as shelves, extra plate boxes, a drying box for clr).-plaks, plfil, 
racks, kc., kc., hall to be made up  on the spot a t  the Ca~lal  Fooudry, tile dapper aud I\liorr 
Workshops, and by uative carpenters under my own immediate snpervisiun. 

T h e  geueral arrangement of the Photographic rooms in the Observatory was mn. 
General nrrnngcment. vcnicnt and efficient. As will be seen rrim 1hc 

accompanying plnn, tlie dark-room was aI)ollt 10, 
x 10' and mas entered by a double door leading out  of the general eutra~~ce to tl~e Obrern. 

toly. On t h e  r igh t  hand, in front of the  window, mas the developing table with nu ample 
supply of water a t  Ilaud contained in two tanks, one inside and the other outside the roolr. On 
a shelf close by were p1:iccd all the cl~ernicals used in developing. On the left was n lalrlebr 
tllc se~isitising baths, and shelves conve~~icn t ly  placed for the collodion and plate Loses. Dirrtlll 
i n  front of the  entrance-door a second set of double doors, with a passage between thcm, olwnd 
into the Instroment  room, in  which was the l'hotohcliograph. I n  order to obviate the oeca 
sity for constantly opcning these doors for the passage of tlic dark-slides to and fro ~ I I ~ I I :  Ihc  
operatious, a box opening a t  both ends and large c n o ~ ~ g h  to hold a dark-slide \\,as let illto thc 
panelling of each of tlie doors, aud in this manner the dark-slidcs were bnckaartlsr~~~l 
forwards between the darlc-room aud Pl~otoheliogrn~)li without any risk of lettiog in Iighl. 
'rhe Jaussen slide had, of coorsc, to be carried throogh from the d:l14i-room to the i~~slrumclll. 
bu t  the double doors enabled this to be doue vcry conve~l ieu t l~  witllout interropling the s~rk 
in the dark-room. 

Tllere being only a single dark-room in the Observatory, i t  was undesirable to IISC i t  iu 
any way as a store or laboratory, and n o t h i ~ ~ g  was Icept in i t  beyond the chc~nicnls all11 alll'll. 

a ~ ~ c e s  actually in  use. A darlc-room for the preparation of dry-pl:ltcs, tcstil~g bxllls, & C . I " ~  
fitted up in n bl~~lgalonr  irnmetliately opposite the Observatory, and Ilere also all prel)arational 
chemicals, cleaning of plates were carried on, and the spare stores Itc1)t. 

The P h o t ~ h e l i o g r s ~ ~ l ~  stood on an isolated hriclc ~ i l l a r  in the ceutre of  a circlllnr 
feet in  diameter, fitted with a revolving dome sirnilor to the other domes. 011 tile 'vall to lhr 

left hand was placetl the electric clo~alr-dial morlted by a current from the sbnllnarll clock. 
mires connectiug the recording tappet-liey all11 Jnnsseu slide mith 1l1e chrono$rnpll \yere t:lhnl 
t h rong l~  the passage, down the wall and tlleu, l)nssinfi u~itlcr the floor, l ) l ' l a r  'I1' 
instrument and l'astencd in connectors fixed ou n sl~rlE near tllc top of it. Sel)al'atc pair! "I 
wires for the Janssen slide and for the tappet-ltey were fixed in the connectors, tile 
Junssen wires being left loose, so tha t  they could I J ~  attached to tlie slide when ill ''" Ihf 
t,appet-key was fitted with a pair of scissors, accorcli~~g to :L plan devised 1 ) ~  (~ol 'lllrl  Tp!n'lnll 
so tha t  the act  of c r~ t t iug  the thread to set loose the exposing s lu~t tcr  completed cl'all' 

and thus each exposilrc was instantaneously recorded ou the ~ h r o n o g m p b  

I t  bad o r i g i n : ~ l l ~  I,ee~r intended to  use the dry-l~l :~te  process on nccor~nt of tile P 1 l  '"' 
Proccrs c~nployed. 

veniellce i t  prescntrd io allowi~lg the o ~ m ~ ~ ~ ~ ~ ~ ' ~ ~  
~re1)ari11g a11d developing to be I ~ L " . ~ ~ ~ ~ ~ ' L ~  

leisore, free fi.om llrlrrv and excite~ncut, as well as For the case of rvorkiug the larye n~J"4"  
plates r e q ~ ~ i r e d  \ v i ~  h u minimum establislrmenb. 

(lip lpr~rnl~' 
I had never I I : ~  mucll cxpcrience or  drs-plntc working, bnt  in view to l ls in~ 

b r  the Transib 1111ito~r;l~,lls, I 111nl~ tri;lls ol' (lilbrent pn)cesas in C d o ~ ~ l t : ~ ,  rlmlrt 'inl."l'~'nl 
about tho ~ n i ~ l d l c  of ~ \ I I ; ~ I S ~  till tllr I>cginuillg of Octo\~el; wllcn I IcCt I" '"ln 

Colonel ' P e n ~ ~ : ~ n t .  1 r , , l ~ ~ l ~ I  t l ~ n t  t l ~ e  I ) ~ c ~ . ~ I I ) I I I ~ c ~ ~  process, r r c o n ~ m e n d ~ ~ l  by Ca17trin .'I:$ 
and adopted I)y tl~t: 1C11~ligl1 cxl)e,liLiolls, Was not i n  rnally rcsl)ccts so g o ~ d  otllcr 

par t ie~~lar ly ill a g ~ , r ; ~ t  ~ v a ~ i t  of sensitivcnpss. I also found from tri:dr with rollgh so I'"'" 1l1a1, 1 

liograph, rnadc I I ~  for thc I ) I I I . ~ I O S ~ ,  t ha t  tile s t ~ n . p i ~ t u r c s  rcrluircd special ~ o l l ( l i t i ' J ~ ~ ~ ~  
dry process v l ~ i c h  \vt,uld i ~ u s \ v n  \,cry \veil br vicss, \voold not allsuer with lllc suu~  

'"! 







,; 
I mula not decide upon m y  proccss as giving really satisfactory resu1t-g t h e  

a , ,u t  aopd 
the proper chemicals and improved appliances to obtain better results 

Roorkee ~t may, however, be mentioned tha t  most prolnisiug results had been obtained 

lronl plates 
Witll laudannm, either alone, as a dilute solution containiug from 30  to  

minims to an ounce of water, or 'with the addition of gum arabic or g u m  tragacalrth. I 
was led to use tile lautlnuum from a statement of Prof. Vogcl, tl~aL plates prepared with mor- 
pllia wre more sensitive to the comparatively nonactinic rays from the outer part of the solar 

and tbougll I did not remarl< any particul:~r superiority iu  t l ~ i s  respect, the laudanum 
plates fouud more sensitive than most of the others tried. 

~ f i ~ ~  my arrival a t  Roorltee, I again tried Ahney's process with the chemicals sent  ou t  
4p lIim, ,,s rvell as a very good beer-albumen process recommended by Mr.  Davies of Edin- 
,lllrg~,, ,,.hicll was found bet,ter t l~nn  Abuey's io  point of scnsitivrness, a ~ ~ d  a190 the gum-gallic 

laudnnunl processes, which my previous experience in Calcutta led nle to  believe liliely to  
good resnlts, but all attempts failed o n i ~ ~ g  to  the plates being covered with spots, the 
of wliich co~lld not be traced, and n,hicli rcsisted all endeavours and careful p recau t io~~s  

lo them, and were the morc perp lex i~~g  because I had experienced uothing of the  kiud in 
Calcutta, tho~~glr working tvith 110 special precantious. Besides the  t c ~ ~ d e n c y  to spots, none ot' 
the by the beer-albumen, l:~udanom, gum-gallic and otllcr processes gave quite 
Frtisractorp pictures of the sun, but the best results were ol~tained from a modification of the  
coffee proccss recommended by &I. de Coustant of Li~usanne, albumet~ being substituted for 
SIIU to nroitl all tendency to bl is ter i~~g.  This process was exceedingly simple, and the plates 
irepared by it n7erc found fairly sensitive and ~~er lbc t ly  free from h lur r~ng .  The  plates having 
rerelred a coating of albunie~i as a sul)stratum were coated with collodion aud sensitised b y  a 
somewhat prolonged inimersion in a 4.0-gmin silver-Lath, then washed in four changes of dis- 
lillvd water, nud ti ually in~mersed in a sensitising s o l l ~ t i o ~ ~ ,  or so called preservative, composed of 

Dried Albumen ... ... ... ... 30 gmins or 1 part. 
... ... Sugar ... ... ... 180 ,, ,, 6parts. 

Coffee infusion, innde by boiling 1 ounce of curve, in  12 
ounces of distillell water ... . , . ... 10 ounces ,, 160 ,, 

Wnter ... ... .., . . , ... 10 ,, , . I 6 0  ,, 
nud theu drained aud dried without heat,. 

I may uote that the I~iglily bromised collodion recnmmended Ily Captain Abney for solar 
ylctures was found very valuable in giving all iutense picture with consirleraLle sensitiveness, 
llut owing Lo l l~e  short time between receiving the materials from England and their being used, 
LJlis ~oIIodi011 had scarcely time enough to ripen properly, and so could not  have a fair trial. I t  
lV:lh Ilo~e\~cr, used on the day of the Transit with the above preservative for one of the J a n s s e ~ ~  
311d four of the 6-inch plates, and, wit11 the cxccption of the  spots, gave very excellent pictures, 
birly sharp and dense, quite free from blurriug, and ~ndeed,  in  some respects, much better thau 
alau). of the wet plates. 

O'ving to the d i f f i c l ~ l t ~  experienced iu ol~taiuing satisfactory results with the dry p l a t s ,  
i t  n'os resolved to adopt the wet process. aud the dry-plate tri:~ls and drills were discontinued 
a O O ~ f  tllree weeks Iref'ore the Transit. Althongl~ the dry-plate process would have bcen un- 
doa')tedl~ couveuieut in some respects, and one was uaturally reloctant to give i t  up after 
all the,trou\)le rake11 to perfect a good worlcing rnetliotl, the change to wet had many advau- 
lages In  a"oi(1iug the very tedious operations of preparing and developing the  plates, which 
!o'ne 

have taken up about two days belbre and after the Tmnsit, and more particularly Is 
the state of the working to be sneu thronghout i ts  progress, and ally dekcts  reme- 

died immediatelv. Further, the manipulations of the wet process were familiar to all my 
arsistal ' ts~ and 6~ adit'isi01-1 of labour they were able to carry on  the  work with erne and  
"ilhout the sliglrtest conf,lsioll, 

Tile details of the wet process worked on this occasion do not require any special notice 
he~oild a mere outline of the operatious. 

Preparalioa of the Plates.  
Tlle~lates having been unmbered on tile ]lack with a diamond, were cleaned and then 

with au albumen substratum coml>ose(l of th r  white of one e g g  to  a mine-bottle of 
water. object of the substratum was to secure the holding of the collodion film to the 
glass. 

Collodiow . 
~ I l o d j o ~  used was a preparation made I,y Colollel Tcnnant coutainin,o a fill1 propor- 

lion or P J ' ~ ~ l l l l e  nod iodisiug u l t s ,  being composed or 

... Iodide of Cndmium ... 40 grs, or 1 pelt. ... Iodide of Anlnlonium ... 9. ... ' l o . ,  0 1 ... Brolnide of Cadmiuu ... .. ... ... 40 9,  1 0. P~roxyline .,, ... 
, . ,  .,. 160 ,, , 4 Pnrt.. Ether ... ... ... ... 10 02. 9 ,  120 3.  Alcohol ... ... ... ... 10 ,, ,, 120 0 3  

md giving a d e n s  film nod a more inknse  picture t h n  r n 0 ~ t  of the commercial urnrles: A 
the taken \vith a of equal pa rk  of RouehJs and Thomas' collodlonb 

wh'ch alw~ worked \yell. 
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Nitrnfe  Ball. 
The weather being cold, aud also to secure as much density as possible r i ~ l o u l  ill,en. 

sifying, the nitrate bath was used rather strong, being 45 grains to th 
Ounce of  water. R,, baths were provided for the 6-indl plates, and one largc one for the Jamsen plates, 

large bnth and two small ones mere kept in reserve in case of accide~lts. .I spare 

Developer. 
m e  developer was a tolerably strong iron developer containing 

li composed of 
Protosulphate of Iron ... ... ... ... Sugar ... ... ... 6 pnrb. ... ... ,, Glacial ~ c z i c  Acid ... ... ... 6 ... ... Spirits of Wiue ... ... ... 4 ,, ... ... Wnter ... 3 ,, ... ... ... ... 1m ,, 

Fixisg. 
The plates were fixed with the ordinary fixing solution of cyanide of potassium. 
The plates mere not  varnished, as i t  was considered undesirable to varnish plates inltndd 

for future measurement, and also to obviate any chance of the varnished film crackin@ Absn 
removed t o  England. On this account the plates have not been printed from, as 
Airy has directed i n  his ins t ruc t io~~s  to the English observing parties. Sucl~ prints mouldbeo[ 
littie use except to give a general idea of the results, and of no use a t  all for measunmenlq 
owing to the distortions caused by unequal shrinkage of the paper; but it is propord lo 
make copies of the negatives on glass, in  a copying camera, before shipping tbcmcilo 
England. 

I joined Colonel Tennant a t  Roorlcee on the 19th October, and immediately cornm~~~~d 

Preliminary prepnrstions. the necessary preparations. Pirst of all  he dart. 
rooms had to be fitted up with double doors aoll 

shelves, water supply arranged, chemicals and apparatus to be unpacked and ~onveuientl~ slnrd 
away. I had also to study the different adj i~stments  of tlie photoheliograph and atquain, 
myself with the nature and extent of the work before me, so as to be able to forn~ a ylrn for 
carrying i t  out  efficiently. One of the first things to be done was the selectiou oE the glalib, 
be used for the trausit plates, so as to avoid as  far as possible the use of flawed ,~lasses. Tnr 
whole stock was carefully gone over before any of the plates were given out for use, alld at881n 

ZOO of the best were selected and put  aside. 

About the 21st October, arrangements were sufficiently advanced to begin the tralnagrl 
the assistants, and preliminary drills were etarted with a view to ascertaining the most con. 
venient mode of working, supposing dry plates to be used. I n  these drills sensit~ve tlry plrtc 
mere not used, only plain glasses ; but  every t!vclfth plate mas prepared by the areL yra%> 
and developed. I n  subsequent drills, however, every fifth plate was prepared wetsl~ddertlolnl 
i n  order to sre if all adjustments mere correct ; and this system would have beell folluaa 
throughout had the dry plates been used as  originally proposed. 

The dry-plate trials began on the 28th October, as so011 as the arrangements of the d~rk. 
rooms mere sufficiently advanced to admit of it, and were c o n t i ~ i ~ ~ e d  till abont tlie 17th Noam, 
ber, when i t  was considered advisable to try the wet process owing to the spotty and l l n ~ l i +  

factory results given by the dry plates. After a few trials it was found that with four ball$ 
there was no difficulty whatever in keeping up n constant snpply of plates at iutcrvalj fi[ 

two minutee, and the advantages of working the ~ e t - ~ l a t e  system became so manifesl, lh3111 

was definitely decided to adopt it.  The trials and drills were tbererore diecnlllinud, 
and the wet-plnte drills regularly practised daily, as circulnstallces permitted, eitllcr ill Ih' 
early morning or after brealtfast, sometimes twice 011 the same day, but alwnys 39 br '; 
possible betmeeu the hours of 7 and 12, during wllich the t ~ a u s i t  wollld take $ace. 111 Ihs 
drills most attention mas given to practising the amouuting of tlie Jansseu slide 
a p i u  unmounting i t  and rcsuming the ordinary plates in the interva1. 

On the 28th November, being all fairly well practised, and the preliminary l)r@Enar 
of operations dram11 up, the first full rehearsal was gone through with, fair success, alld"'"' 

points mere noticed as requiring modification aud practised in succeed~n:r drills. 

On  the 2nd December, a second filll rehearsal was gone through very s u ~ c ~ ~ f ~ ~ l l ! . ~  "'! 
alter a few more drills a final rehearsal took place on the 6th, when evcry thing '"orked, 'll'!" 
satiefactorily, 120 six-inch and 6 Janssen plates I,eillg taken in the course of tin)' I' '" 
estimated the transit would occupy. . , -. 

The preparations for the transit itself nlreaily been commenced nllol1tthei?[~j"~j 
 lasses mere cleaned, I,aths prepared and tested, and ad,jostments of the instrumcnh1~,, m,i 

IJnfortunately, the weather for a few days hefore tllc trnnsit was clolld.~ ll,"zyl 
unfavourable for trials of chemicals, aut l  some dificlllty mas experienced on tlllsscor''. 
a d0z.n sir-inch and four JauBrn were ily tile ~olfee-nlbumen I"~'! I" I: 

~lned In case of necessity, and all neceseary preparations mere finally comylet~l  
the 

01' the day bel'ore the transit, 



During the progress of the drills and other preparations, a great  deal of time and anxi0119 
had to be devoted to the cleauing and focal a?justment of the instrumeuts, and particnlarly 

to the janssen slide, which for a long time worked unsatisfactorily, and even up till the  last 
gave cause for anxiety. 

I,, the first place, the Janssen plates mere found to  be fogged and so indistinct a s  to be 
almost useless. This was due partly to the reflection of l ight  from the polished surrace of the 
n,oo,j.mo~k of the slide itself, and the brass-work of the  revolving disc carrying the exposing 
aperture, and partly to the red glass of the  revolving disc being pervious to  chemical rays. 
~l~~ first mas partially obviated by thoroughly dead-blacking these and all other surfaces capable 
of reflecting light on to the sensitive plate, and  the second by substituting a thick piece of dark 
,,,by elass for the thin and light coloured piece originally supplied. Even with these precau- 
tions little white light found its way on  to  the  plate between t h e  revolving disc and the  
rvood.vork of the slide, which were a t  a greater distance apart than appeared necessary, 
though the entrance of l i g t t  might  have been emily obviated by fitting the revolving disc 

a flange ranning in a groove cut  in  the  mood-work of the slide. 

A greater difficulty connected with the  morlcing of the Janssen was the  fact of the front 
of tho revolving plate-holder rubbiug against the wooden shutter of t.he slide; and 

thin removed by scraping the mood-work. The catches holdiug the r ing of the  plate-holder 
ill its place were also found to rnb against the spindle of the miuch. Partly owing to the  
strain caused by this friction, the clock-work was liable to g e t  ou t  of order and required frequent 
lookiug after and repair. 

The hanging counterpoise a t  the  object-glass end of the  telescope mas found to swing 
2nd iuduce n tremor in the instrument, spoiling the definition of the pictures ; i t  was therefore 
replaced with a rough, but efficient, substitute in the shape of a canvas bag, the  ends of which 
lverc filled with shot. This was merely hung  over the eud of the  telescope a t  the proper 
I~nlaacing point and kept the tube perfectly steady. 

Towards the end all these difficulties were surmounted, and on the  day of the Trausit the 
Jaussen slide worked very satisfactorily. 

Tl~e programme of operations, as revised after the last rehearsal, mas as  follows :- 

Programme of the Photographic Observations, Transit of Pet~i4s, a t  Eowkee, 
Uecember 8th (9th Civil) 1874. 

1. As the dry-plates have not been found to  give satisfactory results, and there is no 

Process. 
difficulty in  working the ordinary met-plate process, 
the  latter will be adopted. It will, however, be 

desirable to have a small supply of dry-plates pepared  in reserve in case of accidents, and also 
to be uqed, if necessary, a t  times when the supply of wet-plates cannot readily be kept up. 

2. I t  has been ascertained that  with four silver baths a constant supply of wet-plates a t  
illtervals of two minutes tau be maintained. Arrangements must, therefore, be made for havin:: 
four laths iu good order, for the six-inch plates, and a large bath for the Janssen plates. 
At least two baths, one large and one small, must  be kept in  reserve in case of one of the other 
l~aths,gettin~ out of order, or becoming temporarily unfit for use. A sufficient supply of clear 
collodion must also be prepared so as to allow of cvery plate being coated with fresh collodion, 
the same collodion not beiug used twice-about two pint,s will be sufficient; 150 olulces of 
'levelo~er and a sufficient quautity of cyanide solution for fixing mill also be prepared. The 
lllates wi l l  not bc intensified, but the greatest degree of intensity should be obtained 
from the first development. 

3. Some days before the Transit, 120 six-inch glasses will be selected from those set by as 
best, and will be numbered with a diamond in one coruer, consecutively from 1 to 120. 

A reserve of 30 or 40 plates will also be selected and marked with a cross in one corner. The 
of these plates as well as a dozen circular Janssen plates will be carefi~lly cleaned and 

nlbumeniaed on the unmarked side. 

4. The plates thns numbered and albumenised will be arranged in order in five boxes, 
two dozen each, with the marked coruers ruuning d o u g  the upper left-lland side of 

Each box will be legibly msrlted with a ~Iistit~goisbiug letter nnd the numbers of 

plates contained in it, thus 6 A sixtll ljox, containing marked plates, will be kept ill 
rererve to be used if required, and any plates so used must be numbered a t  the time with their 
l'roPer nllmber in order of sequeuce. 

5 .  The utmost care must be taken that  tllc proper order of sequence of the plates is 
Preserve'l thronghor~t the operations, but  if, by accident, n plate should be left out, or any 
"lkrntl0n in Sequence occur, a note must, be of  i t  a t  once and given to the Officer in  

who will duly record it. should any of the plates originally numbered be broken 
during "Y of the opcrotions, or pot aside from any other cause, their plnces must be filled 11p 
lrom the marked plates, and they must Ile numbered in their proper order of scqucllcc. 



6. Dur ing  the  operations i t  may be advisable to expose dry plates, pareularl &, 
and after t h e  interval of relaxation about mid-transit, or to quickly rnppk the h oy: 
s p o i l d  met-plate. In order to  secure t h e  proper sequence of these plates they should .F 
b*, be numbered in their proper order, following the numbers of the net plat,,s i&edz; 
preceding them, the corresponding cleaned and numbered plates being passed over who 
plates are used, the  Officer i n  charge must  always be informed, so that he mar ebanp ,be 
aperture of t h e  exposing ehutter. 

7. W h e n  developed, the  plates must  be placed in the draining racks in the orderinnbirh 
they  were taken, and carefully placed aside till  after the  Transit. 

Distribution of dutiee. 8. The distribution of duties will b as 
follows :- 

Captain Waterhouse will remain a t  the Photoheliograph, expose the plates and reeod the 
t i m e  a t  tvhich each is taken, carefully noting any variation in the intervals or 

notemorlh Y circumstances. I n  case of the  exposing shutter sticking so that  the is not enpsda, 
the  time recorded b y  t h e  Chronograph, he will record the time a t  n.hich the mas loalp, 
and  cross i t  out  with a remark " slide stuck," and a t  once proceed to attach loop 
record the  time when t h e  plate was actually exposed. A t  every sixth plate he will replace 
cross-wires by the reticule. H e  will be rcsponsi1)le tha t  all the a(ljustmen& of the instrumDo, 
are in  good order t h e  day before the  Transit. H e  will be assisted by a native kllallrsie band 
t he  plates in  and out, tu rn  the  dome, &c. 

9. Sergeant  Harrold will develope the plates and exercise a general supersisiou i n  the 
dark room. H e  will take special care tha t  the plates are ranged in their proper ordcrol 
sequence as developed, and will note in  writing any variations. Should any cIlanEe io the 
exposures, or in the  ac1,justment of the pictures on the plates, be necessary, he =ill at onlv 

illform the Oficvr iu charge. 

10. Corporal C;eorge will coat the plates with collodion and put them in tbe baths. Hr 
mill be responsible tha t  the  plates are taken up in proper order, as arranged i n  the bones, 
 rill a t  once report any change. Should i t  be necessary to pass over any of the marked and 
numbered plates, lie will see tha t  the plates substituted for them are properly numberedin 
order, as described in paragraph 5. I n  coating the plates wit11 collodion he will observe10 
keep the uumbered corner of the plate downwards and a t  the upper right-hand coruer, pouring 
off the  collodion a t  the lower right-hand corner, so that  when the plate is placed ill  tl~cslidr, 
the  number may be on the  back, or uncoated side, of tlie plate, a t  the ~dpper left-hand cornvr 
of tlie slide, and the thick collodion corner a t  the lo7uer left-hand corner, t l ~ ~ ~ s  Turnisbinga 
ready means of ascertaining t h e  proper position of the  sun's image on the plates. 

11. Private Fox will take the  plates out of the baths, place them in the dark-slidei,ln 
the manner described in the last paragraph, and pass them into the dome. He \rill alsocanr 
the Jansscu slide into the dome, place on and take off the No. 1 counterpoise and carry tht 
Janssen plate back again for development. Should there be any delay in a met-piate Ilein? 

ready a t  the proper time, hc will keep a dry-plate in readiness and send it in, notifyinglhf 
change;  and this h e  should do a t  all changes from wet to dry, or cice versa". 

12. One khalassie will remain in the dark-room to  assist in handing the dnrk-sli~lfbae~. 
wards and forwards, and will pnt  ou the No. 2 connterpoise when the Janssell slide ~su*d. 
A second khalassie will remain in the space between the double-doors and pass the dnrk.sliiti 
in and out  through t h e  boxes in the doors. The third khalassie will remain in thedomctu 
hand the plates to  the officer in  charge, turn the dome, &c. 

18. The  dome will be opened a t  6 A .  M. by tho orderly of the week, will unwrvr 
the instrument and have all in readiucss for commencing work a t  about 4 to 7. 

14. The  officer in  charge mill see tha t  everything is ready for work and verirf'hr 
ac!justments of thc Photoheliograph and the electrical communicalions with the ~ ' l r ~ ~ ~ ~ ~ ~ ~ ~ '  
which should all have been carefully examined aud adjusted two or three days before lhf 
Transit.  H e  will also compare tbc time of t l~eelectr ic  clock-dial in the dome with tile 
clocl;, and also with the  chronometer, in  case of the clock breaking down. 

15. The  following routine of taking the photogrnpl~s will be strictly observed~ "hakrer 
the state of the weather, bu t  tbe officer in charge will exercise his discretion in re~ultl'ing'h~ 
intcrvnls between the exposures, in the case of the weather being cloudy, so as 
of a passing gleam of clear sunslline. 

16. I t  has been computed that  the firet contact will take  lace abollt 12h.?0m'4ii' 
(siderea1,time) or 7h. 13m. 7s. (mean time.) The order for cornmancing the P ~ ~ P ~ " ~ ~ ~ ~ ~ " ~  
11lates ~ 1 1 1  be glvcn about l l h .  55m., and the work of the day will commence \vit'b 
sure of a Janssen plnbe for trial of the appra tus ,  after which four of the .ix-inch 
be exposed a t  intervals of two minutes, About the time of bisection, a t  1211. 24n1'J "" 
Janssen will bc exposed, to be followed, as before, by 4 six-inch platen, and a third 
plate will be prepared in redines8 for the first internal contact a t  1ngre.v a'Jaut lib' 
30m.. for whiel~ a aignal will be given by Colonel Tennant ; and .[her this the ?plar :$ 
of photographing the Transit, a t  intervals of two minutes, on the six-inch, plates w''' be 
O N  u~llnterruptedly, with the exception of the i u t e r v d ~  to be noted herea1.r i 
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tile reticule instead of the cross-wires, until a few minutes before the second 
relog 
i,lemal 

a t  ~ ~ ~ ~ s s ,  about 16h. 38m., wlleu the Janssen slide r i l l  again be mounted in 

,e3diacss, an(l 
the signal for exposure to  be given by Colonel Tennant. Janssen plates 

also be taken about the times of bisection and last contact a t  Egress, and during t h e  
i,terra,s betmeen tile exposures of these plates, 4 six-inch plates will be talten as a t  Ingress. 
I tmust  be borne in that the photographing of  the internal contact a t  Egress with the 
Ianssell npllaratus is all-important, and ample time must be allowed to make sure of everything 
l,tillS in  readiuess to expose tbe plate a t  the moment the s ig~ la l  is  give^^. 

17. ~t 141~. a signal will be given by the officer in  charge for a break of 15 minutes 
observatiolls. . i l l  wet-plates then under preparation mill be exposed, aud dry-plates 

,rill be sent in ,Inti1 all the wet-plates have been developed and everything is rcady for opening 
,,,t the doors. In like manner, after the break, dry-plates will be sent iu  until the wet-plates 
are ready. 

18, Arter the Transit the officer in charge will examine and verify the sequence of t h e  
Illatesin tile racks, and have them carefully dried a ~ l d  then replaced in proper order in the  
ylate-boxes. 

Tile operations during the Transit were carried ou t  in  accordance with the foregoing 
programme with the exception that, instead of 

Operntiona of the 8th (9th Civil.) 4 six-inch plates beiug taken between the 
Jaossen's, only two were talten, in order to  obviate all risk of being too late. There mas also 
all error of seqnellce, the plates marked Nos. 86 and 87 having been taken after Nos. 8 8  and  
39. This mns detected in going over the platcs, after the Transit, from the position of the  
plates in the drying racks, and, when confirmed by mcasurernent, duly recorded. 

The total number of six-inch plates recorded is 109, but  of these, two (Nos. 103  and 104) 

Results. 
failed totally, and Nos. 1 aud 2, taken a t  the very 
commencement of the 'I'mnsit, ara so faint  aa to be 

nearly usele~s; they have, however, been p u t  up with the rest, making in all 107 photographs. 

Mally of the pllotographs show very marked irradiation round the planet, and in some 
LW cases there is an appearance resembling streamers issuing from difercnt  parts about i ts  
limb. In plak No. 105, taken about the time of bisection a t  Egress, thc whole disc of Lhe 
ylalletisjust visible with a very faint trace of a br ight  boundary, bu t  i t  is remarkable that in  
the Jansseu plate No. 4, taken just before this plntc, the disc of the planet is not disli~rebly 
visible in any of the pictures, and is, perhaps, only doubtfully so in one or two of them. W i t h  

few exceptions, a t  every sixth plate the reticule was s~:bstituted for the cross wires. 

Ihave but little to add in the may of general remarks. The  arrn~lgements of the rooms 

Genernl Remarks. 
and programme of operations proved efficient and 
left little to  be desired. 

Of the Photoheliograph I can say little. I t  mas no tlor~bt an excellent and carefi~lly 
lillishd instrument, but I think that  for colltinuous work e x t e n d i ~ ~ c  over some hours, during 
which the adjustments were constantly being disturbeli by the iuser t~on and withdrawal of the  
dark-slides, it should have bee11 more firmly mounted in consideration of i t s  great  length thn.n 
lt mas. The dark-slides mere found to be very stiff and did not appear to  have been origillal)y 

of the same size ns the focussing screeu, which fitted ~ e r f e c t l ~ ,  and consequently they 
required cousiderable filing down to make them fit, a t  the risk of losing sharp definitions. 

1 think the pattern of dark-slides adopted for the equatorial camera used a t  Dodabetta for 
tlleTotal Eclipse of 1871 was far preferaIlle and much more convenieut for easy insertion and 
lvitlldra~al of the slides tl~rough a long series of observations. 

I have already noted some of the defects of the Janssen slide, the want  of blackeniog of 
'he liolisbed surliecs, the friction between the revolving disc and the case, and the consequent 
lrre~"larity of the clock-work ; but these defects can easily be avoided in future. The iden is 
admirrble,.lod, as Iir as I can judge f ro~n  results, nrell adapted for the object in  view, but  sl~ould 
"'I1 a ~ h d e  be uecd at  the next Transit, i t  mould, I think, be desiritble tha t  arrangements 
Pbould be m d e  for tbe automatic movement to be or distrilnlted nt  intervals over a 
m'lcll longer period-I sllould say for a t  lest three or four min~lteci, even five-SO tha t  
'I' the  enome om el la attending t l ~ e  colltact may be fully ob8erved null recorded. T l ~ e  mounting " the '""a. necessitates the alteration of the d j u s t m c n U  of the telescope b r  taking ihe s i r -  
incL.pl'tte~. thug .topping such obervntions for some time before and alter the critical period, yd I t  is t!lerefore desirable tha t  each the Janssen slide should exteud over as 
On! period possil,le. I f  i t  mere feasible to collstrllct the slide so that  the plates could be 
'""? cllanged, it would be better still ; and in case three or forlr plates might  be taken 
I" q"lck suCcessi~ln during five or six minutes about tile time of contact, but  to do this, a n  

wollld be required by which tile revolving disc could be a t  once brought into the 
I1Osltlon lor exposing the successive instend of having (as in the present elide,) ''Ie 

tl1"ugh 01 entire ~ e v . / ~ ~ L i ~ f i ,  which .lolle trikes nearly half a minute. 

J.  W A T E R H O U S E ,  Captain, 
,4asis/anl Sf~rveyor  Oerrnrad, 

Ronl'hee, l8 lh  December 1 S ;  k ,  I,, charge Photograplric Obseruationr. 



l l rport  hy CAPTAIN J .  W A T E ~ ~ I O U ~ E ,  Ar8idant S % T V ~ Y O ~  General, in charge Jitiqqhir 

1. The  amount  of work turned out during the year, us compared with the pn,io,,, p, 
is fi11ow11 in the table below :- 

Assislanl Suroeyor Gcacral, 
In cAarge Lithographic Brafich. 

-. - - - - .- - -- 

1874. 

New drawings executed on transfer paper ... ... 27.1 ?;I Do. do. do. oil ntone ... ... ... ... Color stones prepured ... ... ... ... 

4 1ni1t.s = 1 inch Diatrict D ~ j e t  
,, Bhunduroh (a portion drawn) second .... 

i lh,¶l~'ucf~ fl lhe Drnzuirtgs erect'terl in the Surveyor General's Ofice, Litlographic BrQnchlpan 

lsl January to 31sl December 15744. 

... cling ... ... o o a l o  n ~ p l ~ n n t  ... I i ,  1 
. Antiqunriao . . .  

Sub,jects printed ... ... ... ... 491 
Complete copies ... . . ,  ... 
Pulls ... ... ,.. ... Sheets of form#, &c.. for type ... ... ... ... 
Complete copies ... ... ... ... 
Pulls ... ... ... 
~ ~ ---- I - 

2 .  The  cost of the  establishment and contingencies has amounted to Rs. 40,617.9.0, 
or Rs. 43-12 .8  more than  Imt  year. 

3 .  Tlie color printing of the  engraved sheets of the  Atlas of India and deparl. 
mental aud  extra-depiirtmental maps and publications has continued to make good progrub 
dnring the  year, and  the  new preliminary map of the Bombay Presidency, two geolo,aic21 
maps of the  'l'rans-Iudus Sa l t  Region, and the province of Pegu, and a map sho\~in~tl~~di~. 
tribution of the  forests i n  British Burmah, all of large size, are excellent specimens ofsort. 

4. Dur ing  the  year, Mr .  Prnser Crawford's method of drawing lithographic transfcnortr 
photographic prints made witli gelatine and bichromate of potash, alluded to in my report o l  
the  Photographic Branch for last year, has  been largely used, and is found veryvaluallc 
in making copies or reductions of subjects unsuited for photozincography. Some experirueu~r 
have also becu made wit11 a method of making transfers of sl~aded chalk dramiuponthe 
grained transfer paper prepared by Messrs. Rlaclure and Mncdonald, and I am muchiudeb~edh 
Major Godwin-Austen, w l ~ o  has used the paper with great  sucoess, for a supply of it and io l rm.  
ation regarding i ts  use. 

5. 1 have again the pleasure of reporting on the continued good conduct and dcvolion 
t o  their duties showu by Messrs. Jevezy, Niven and  Lepage, nod by the untive assistants 
dral'tsmen. 

J. 'mTATERHOUBE, Captain, 

25 
139 

1 Skeleton 1 : 

37 
10 

~lslu 

-- 

eaition. ... Map of Bhaogalpoor Division Double Royal 
... .. of District Rungpool. Atlns 

. . .  - . .- 

I N o r  Maps, kc., Ll~e I l l l ~ o ~ m p l ~ i e  drnwlsga of which s e r o  L z o .  

Imperial ... 
Ditto . 

Double Elephant. 

Seols. 

8 111i1rs = 1 i n c h  

128 .. = 1 ,. 

8 , = 1 , 

,. ,, 
,I ., = 1 ,, , Maldah 

Correctiona.1 
J .. = 1 ,, Diatrict 2CPurgunnaLa 

' 1 ': .Jc:lore ' .1 .. = 1 ,. ,)itto 1 Antiquarim 

NO. of 
Yboab. 

1 

e~rnplctcd during Lhe present your. 

GENEBAL MAP~. 

Western Bengul, Sheets Nos. 11, 12, 13, 15, 
16 und 17. 

Index to the Sheets of the Atlns of Indis 
a tiares dmwn only. ... ~re?imioar~ Map of Bliootan ... 

DISTIIICTE. 

.. DinGepore ... ... ,, Dograh 
,, Moor~hcdobad .. ... .. Pubnr ... ., I Imperial 

Ditto 
sll cr Royal 
~ t rng  
Super Rays1 

Nuddeah Ditto 
Pubna Ditto 1 &Lyr ~ o y a l  
Bograh Ditto Ditto 
Rnlsbahge Ditto Imperial 



Abg,,,oc,J 4 ~nning8  executed in the 8ftrueyor Gcnefalps Ofice. Lithopraphic Branch. from 
la,! January l o  Slat December 1874-(continued). 

1 mile = 1 inch 1 Oudh, Sheet No, 38, Districts Qondah and 
Dhnraich. 

District Bijnonr, Sheet NO. 4 ... ... 
,, Cbanda, ,, ,, 7 ... 
,, Lohurdugga, Sheets Nos. 11, 14. & y6 
,, Bareilly, Sheet No. 2 (re-drawn) 
,, ,, Sheets Nos. 5, 6, 8, & 9 ... .. Moorshedshad. SheetsNos. 1,2, 3,4,6, 

Bire. get 
- 

-- 

7, 9 & 11. 
,, Bhangulpoor, Sheeta Nos. 1, 2, 3, 4, 6, 

6,7,8,9,10,11,12. 13, 14, 1 5  & 16. 
,, Nowgone, Shaete Nos. 1, 2, 3, 4, 8, 

11 & 13. 

nsuraxs. 

- 
6de. 

Y 

I PLAN OF CANTONMENT AND CIVIL STATION. 
1Oiocha = 1 mile Plan of Civil Statiou and City of Dumoh ... 

N~~ ~ ~ p l ,  kc. tile lilho nphio dmdngs of whloh wero 
comkletcd d u X g  tho present year. 

BEVENUE SOBVEY  MAP^. 

super ~ o y d  . .. 1 2 1 
Double Royal . .. 

Ditto ... 
Ditto ... 
Ditto ... 
Ditto ... 
Ditto ... 

4 milcs = 1 inch 

4 ,, = 1 ,, 

1 
1 
3 
1 
4 
8 

Ditto ... 
Ditto ... 

Ilnperinl ... 

82 miles = 1 inch 

16 

7 

1 I 
BAREACE PLANE. 

Plan of Asseergurh Fort . .. ... I Double Royal ... ( 4 / - 
GEOLOGICAL  MA^. 

Sheets Nos. 76 S. W. and 77 N. W., Geolo- 
1 . . . I 7  ; Geological Maps of Indian Atlas, Quarter f Sheet Atlua 

gical linee, &o., drnmn. 
,, of Rajmahal Hills, correc- ... 1 

tion, border lines. &c., dramn. 
,, of Dumbal Hills, correction, 

border lines, &c., drawn. 

Sketch Map of the Provinces comprising the 
LieutenantGoverno~ahip of Bengal, 

Preliminary Map of Bombay Presidency ... 
Ditto ditto plnte transbrred 

SLetch Map of India, Sheets Nos. 1 to 6 ... 
India showing the progress of the Survey of 

India. 

Public Works Department plans ... 
Beognl Government maps and plans ... 
Foreign Department maps and plans ... 
Archaological Survey plans and drawings ... 
Telegraph Departmeut diagrams, &c. ... 
Department of Rcvenue, Agriculture and Com- 

merce maps, plans, &o. 
~iswllnneous maps and plans, &c., &c. ... 

COLOBING. 

Double Elephant . . . 

Various sizes ... 
ditto ... 
ditto . . . 
ditto -. 
ditto ... 
ditto ... 

ditto . . . 
ditto . . . 
ditto 

Imperial ... 
I Index to the sheeta of the Atlas of Indin for ( ditto ... 

1874. 
Jfnpof Western Dengnl, Sheets Nos. 11 and 12 ditto 
MOP of Indian Atlns, Qunrter Sheets Nos. 3 

sheet ~~l~~ N.E., 34N.E.,61S.E.,72S.E.,aud93N.E, f 
District Durn011 ... Imperial 

Ditto N uddeah ... Atlas 
Ditto Je~sore ... Anliqnnrinn 
Ditto Rnjshnhye ... I~nparinl 
Ditto Bo ~ n h  ... Super Royal 
Ditto %L%ergonnnhs ... Atlas 
Ditto Pubna ... Super Royal 

Olldh,Rcvsnue Survey, Sheets Nos. 23,24nnd 38 ditto 
Dintrlct Bijnoor, Sheets No. 6 ... Double Royal 

Ditto, Bnreill~, Sbents Nos. 1, 7 and 10 ... ditto 
2 Specllnen ~ l ~ e o t s  of Cndnatrnl survey ... Impcr i~ l  
sketch Map of tho Prorinccs compl.ising the Double Elephant 

L i c ~ ~ t e n a u t - ~ o v o r o o r ~ h i ~  oE Bonvnl, illua- 
jmkina tho Ibport on the cultireti& of Jute 
ln 1874. 

1 
20 
1 3  
40 
30 
1 4  

115,  - 
308 - 

No. Of 
tiat 

stone8 
prepored 



circles. 
... 64 .. =1 . . . . .  1 Xnr, of Beneal. shemiop the tracts i e c t e d  I Super Royal 1 1 I 

Abdrocb cf the Drawinga executed iu tAe Survegor OneralJa Ofice,  f i ~ ~ ~ , , ~ ( i ~  Lnh,,,o, 
1st January lo 318t Decemder 1874-(concluded), 

.. - 

" I 
- - 

gy the fn;hine of 187a. 
8 ., =1 ,, . . Settlement map of district Bnhmich, Nos. 1 &2 Atlas 1 . =I .... Ma. of Barnun Pokd ~Inntntion reserve ... / ?j Sheet Super R o ~ ~ I I  ! 1/ 

Scnle. 

... 23 miles=l inch 

16 ., ,, 
,) )I 

64 ,, ,, 

8 ,, ,, 
120 ,, ,, 

16 ,, ,, 
8 , ,, 

128 miles=l inch . .  
,, ,,... 10 =1 

..... .. 8 =1 

..... .. 8 =1 

., - 

' I ... - .  
 ah map of India - 

... Chart of rainhll in 1873 ::: 1 -  

... Weather chart for April 1873 -. 
... for J i n e  . . , ,  . . . . .  ... for August . . . . .  . . . .  ... Wreck chart of the coast of India 

Nine military maps for Colonel Pngct's work ... Plan of Berhampore drninnge scheme 
Chart of the Chittagong river ... -. 
Smnll plan of Calcutta ... ,. . 
Mnp of Afghanistan, shewing salt range - 
View of salt valley a t  Bahadur Kheyl ... 
Drawing of antiquities of Orissa, Plate NO. 33 

,. of ,, of ,, ,, No. 56 ... plnu of Cuttnck ... -. 

i inch=l mile ... I Geological n a p  of Trans-lndus salt region ... 1 Double Royal ... I 4 / 1 ma~nlllg. 

New Xaps, &.,the lithogrnpl~lo drnnings o l  whichwere 
oomplcted d o r i o ~  the preeent yeor. tlae. 

Sketch Map of Indin, sheets Nos. 1 to6, show- 
ing financial circles.. 

The Presidency Division, comprising the 24- ... 
Pergunnahs, Nuddea, and Jessore. 

Ma of Burdman Division, comprising the 
Jistricta of Burdwon, Beerbhoom, Ban- 
kurn, &c. 

The Provinces of Bengal, Behnr, and Orissa 
under the jurisdiction of Lieutena~~t-Gover- 

b 

nor of Bengal with Provinces of Aesam 
under Ohief Commissioner. 

Map of Nuddea Di~ision . . . .  
of the Sanitary Commissioner for 1874. 

Forest N a p  of British Burma 

Map of India to i l l u s h t e  the Annual Report 

Sketch Map of the Islands in tho Bay '2 
Bengal. 

Map of India, shewing arsenals, rnyazines. 
depats, &c. 

Sketch of Chota Nngpore to ncco~upany the 
annual return and tho Report of the Ran- 
cbeo circle of Vnccinntion. 

Sketch map of Dacca and Fureedpore districts. 
shewing the Vaccination operations in 1872- 
73 nnd 1879.74. 

Sketch map of the Metropolitan Vncciue 
Cimle shewing the operations of 1873-74. 

Map shewing the existing circles of Vnccina- 
tion in their relation to the Metropolitan 

I I I 1  
- - - - -- __--A -- - = - 

d BSTllAC T. Sheets 

No. a l  
8hetlr - 

6 

1 

Atlas 
Imperial ::: 

ditto ... 
Snper Royal . 
Imperinl . .  

... Imperinl 

Super Royal , 

Atlas ... 
SheetSuperRoyal 

A mile=l inch ... 
236 ,, =1 ,, ... 

... ... ... G e n e r a l  a n d  D i s t r i c t  m a p s  
yy 

. . .  ... ... ... . . .  43 
R e v e n u e  S u r v e y  m a p s  

... P l n n  of c a n t o n m e n t  a n d  civil  s t a t i o n  .., ,,, 1 

. . .  . . ,, 4 
B a r r a c k  p l a n s  for Secre tary  of S t a t e  

. . .  . . 4 ... Geological  maps ,  linen, &c., d r a w n  ... Miscellaneous d r a w i n g s  . . .  .., 
,, . P33 

. . .  ... Color s tones  prepnred  ... ,. . 149 - 

RIUU, 

~- 

: / 
: 1 
2 1 
2 ;  

2 

2 

3 

Peou province, British 
Bornah. 

&Tap of India, shewing present state of pro- 
gress of the peological survey for 1874. ... View ol' salt valley a t  Bnhadur K h e ~ l  

Double Eleyhnnt ... 
Foolscap -. 

... f Sheet do. -1 1 



!,fl,I'i,llial e.rern/,!~l at  lhr Surreyor General's Ogice, Lithogra1~h.i~ Branch, r l~oi l tg  t i e  
.year 18741. 

l'ype Depe~.laent. I I I 

-- . ... --- __-- - - 
S~~l~Jccls. NO. o l  Sl~ccls. No. or Copies. 

. - 
Lithographic B~wwch.  

... ... ~ i ~ t ~ i ~ t  nnd general nlnps ... ... 
~ ~ ~ ~ ~ ~ ~ ~ ~ , r v e y  sheet mops, 1 mile=l inch ... ... 

... ... ... ... Cnntonment p l ~ l l ~  
0lock plan oC barraaks for Secretary of Stntc ... . . , 

... ... ... ... llpprints of old maps 

... ... ... ... llisrrllancoos maps 
DO, plnns, sketches, &c. ... ... ... 

Tints printed on geolo,oical maps nnd plans ... ... 

D~pnrtmental orders, &c ... ... ... 2,897 
bIrmorondn and forms for use of the Department ... 1,87,302 
Fo1.m~ o l  Topo~rnphical nod Revcnuc Surveys ... ... 

. 

No. of Pulla. 

-- 

Tnnsfcrs of ledings, foot-notes, rererences, kc., to published maps 1 1,600 1 6:000 1 ' E:&I 

66 
69 
2 

26 
77 
70 

7 
305 

------ 
... T o m  I 2,100 / 1.85.876 1 3.28.583 

Sln fenenl oj '  cost IY Lithographic B r a n d ,  Ssrveyo General's Oflee.  

17.679 
13,745 

670 
1,380 

13,210 
24560 

4,117 
1,38,902 

Hs. A. P. 
Permanent e s t a b l i s l ~ r n e ~ l t  ... ... 34,946 13 1 ... 
r o n t i n g c ~ ~ t .  expens r s  . , ,  ... ... 3,841 1 11 
Extra con t ingenc ies  ... ... ... 1,829 10 0 

28,967 
19,656 

670 
2,392 

18.820 
43,706 

1,47,795 
15,695 

J .  \I'ATERHOUSE, Coplain, 

An.~istaul Sltraeyor Genernl, 

In charge Lilhogrophic B/.arrcl. 





No. 332. 

ell,dcl jron p,reeedi"g* d the Government of India in the nqartrnenl of Reveaur, 
Agriculture, and Commerce, dated S imh ,  t h  14th May 1675. 

SUBVEYS. 

READ- 
~ ~ t t ~ ~  from the Snrveyor General NO. 118A, dated 15th January (received on the 26th 

April 1876) submitting his annual general report on the operations of the Topo- 
olaphical Surveys of India and of his head-quarter offices for 1873-74. 

O n ~ ~ ~ . - ~ r d e r e d  that a copy .of the Resolution be forwarded to 
S u m ~ ~ o r  General of India for information. 

O B S E R V A T I O N S .  

QePen parties mere employed as in the previous year, and the field of 
,perations the same, the work being advanced in compact blocks in con- 
tinuation of that already completed. The following table shews the results of 

season's survey as compared with that of the previous year :- 

(True Extract.) 

Season 1872-73 ... . . . ... 
,, 1873-74 .,. . . . . . . 

Secretary to I l ~ e  Bovert~ment of b~dicr. 

Tl~e outturn of work is nearly the same, there being a small decrease in  
the area of final topography and a slight incrcase in thc area triangulated in 
advance. The mileage rate was a little lower than in the ~revious year, being 
Rs. 17-10-0 against Its. 17-14-0, and the total outlay shews a decrease of 
Rs. 24,855. 

2. The decrease in the area finally surveyed is due to s smaller outturn in 
the area accomplished by No. 6 party, employed on the exploration of the 
Eastern Frontier in the Naga Hills and the Nanipur State. Great difficulties 
have to be encountered in this survey, and when allowance is made for these, 
the outturn of both years has been satisfactory. 

3. There has been a large increase in the number of points h e d  and 
heights determined trigonometrically, as shown below :- 

No. of points h c d .  Heights determined. 

1872-73 ... 1,885 1,365 
1873-74 ... 2,276 1,965 

4- The progress made in the drawing, geographical, compiling and en- 
graving branches, under the efficient supervision of Mr. James, is satisfactory. 

6 .  The work in the photographic and lithographic branches under the 
chwge of Captain Waterhouse has largely increased and has, as usual, been 
successfully performed. 

G. I t  is to be regrettcd that the photo-collotype process has not been 
found sufficiently successful for the reproduction of maps, and it is hoped 
that the experiments which are being made to utilise tho process for other 
purposes mill succeed. '. The results of the soason, on the whole, are very satisfactory, and the 
GOv!r?Or General in Council considers that great credit is due to Colonel 
Thu'U'er and all the officers refcrred to in paragraph 68. 

Final 
topography. 

Square miles. 

25,327 

24,103 

Triangulation 
in advance. 

Square miles. 

18,930 

19,623 

Cost. 

Rs. 
4,49,896 

4,!25,041 



DEPARTMENT OF R E ~ N Q  
, AGRICUEl"l'RE, AND COM&nCB 

SURVEYS. - 
R E S O L U T I O N .  

Dated Simla, the 1416 May 1875. 

Diory No. 255. 

REVIEW of tho Annunl Geneml bp* :'I 
operation. of the T O ~ O ~ P ~ I @ '  Sr ; 

India and of the Heec1;qunrter ee 
Surveyor (ieneml of India for l8'%'' 



GENERAL REPORT 

ON 'Pl l l i  

\XI) OY TlTb 

SURVEYOR GENERAL'S DEPARTMENT, 

YOll SEASON 

COLONEL H. L. THUILLIEIE, c.s.I., F.R.s., k c . ,  
SLlnVEYOD G E N E R A L  OF INDIA. 

*llallTTEI) TO T H E  (;OVI.:IINAIF:NT OF INDIA,  DEPAItTMENT O F  Rl<\'ESlTE. 
A(IRICUI.TURE, A N D  COAlblEItCE:. 

CALCUTTA : 
OFFICE: OF' SI 'PERI~TF,NI)ENT OF GOJ~EI:NYENT P I ~ I N T I N ~ :  

1 h 7 (5 .. 
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